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Ycoexn  suaumfi  onpeae-
NATCA  He TOABKO DOPHBAMHK
NHTAHBOA MHICNH, HO B MHOTHMH
TpyAaMB HacTOAYHBLIX HckaTe-
Nefi neficTBHTEIbHOA UpaBAN M
OPHPOAHOA HCTHHH

O. H. Meunences

BBEALEHHE

CoBpeMeHHasi XMMMsi KaK TOYHas HayKa Hada’la odOpM.IATHCS
oko.10 200 et ToMy Hasaa. KpaeyroabHuLIMH KaMHAMH, HAa KOTOPHIX
NOCTPOEHA COBPEMEHHAsi XHUMHS, SBJSIOTCS AaTOMHCTHYECKas TeOpus
H 3aKOH COXpaHeHus MacCH u 3Hepruu. OueliuBas poJb aTOMUCTHYe-
CKO#l TeOpHM B pa3BuTHH XHMHMH, ®. Dureavc («[lHajieKTHKA HPH-
poaul») mucaa: «HoBas 3noxa HauyMHaeTCsHi B XUMHH C aTOMHCTHKH».

ATOMHCTHYECKasi TeOpHs CTpOeHMs BelliecTBa Obl1a BmepBhie
HayuyHo OOOCHOBaHa W HCHOJb30BaHa Kak paboyas rumnoresa A.7s
HayuHbIX HCCMeJI0BaHUI B CepelluHe BOCEMHAJANATOro CTOJETHS BEJIH
KHM pycckuM ydenoiM M. B. JlomonocosuiM. K 3TOMy e Bpemenu
OTHOCHTCS OTKpDbITHE 3aKOHa COXPaleHHWs Macchl W SHeprdad. 3aKoH
6uia1 BriepBule chopmyauposad M. B. JloMoHOCOBHIM B mHCbMe K aKa-
Aemuky ditiepy B 1748 r.

OnHoBpeMeHHO C H3J0XKeHHEM OCHOB COBPEMEHHOH XHMMH Ha-
9ajlochb HaygHoe H3ydeHHe BOAHN M BOAHLIX pacTBopoB. CocTaB BOAbI
nyTeM ee CHHTe3a W3 BOAOpOAa W Kuciopoaa verancsua I'. Kasen-
auw B 1781 r. B Tom Xe roay coctas BOAH BHACHHI Takxe A. Jla-
Byasbe nyTeM ee pasoxenus. OH n0Ka3all, YTO B pe3yJbTaTe B3aH-
MOJENCTBHS BOAW C METAJJIMYECKHM XKesle30M IIpH BHICOKOH TeMme-
partype npoxcxoaut o6pasoBanue Hs u Fe,Oj.

C Tex mop OecrnpephlBHO MPOAOJIKAETCH H3yYeHHe CBOWCTB, CO-
CTaBa W CTPYKTYpH BOAK W BOAHHIX PacTBOPOB. 3a 5TO BpeMs Che-
JlaHO O4eHL MHOIO M HAaKOILIeH OrpoMHuifi (hakTHYecKuil MarepHal,
HO BCe JXKe MHOrHe BOTPOCH, HMeIOliHe Ype3BLIYaiHO BaXKHOE 3Hade-
HHe, OCTaJHCb elle HeBblisicHeHHbHIMH. M3ydueHue BOAM W PacTBOPOB
3aTPYAHSACTCS TeM, YTO 10 CHX NMOP HeT BOOGILE yAOBJETBOPHTEIbHOM
TEOPHH XHUIKOro CocTosivus BemecTBa. Kpome toro, Bopa ofaanaer
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MHOIMMH OCOGEHIIOCTSIMH NO CPABHEHHIO C APYTHMM KHAKOCTAMM:
HMeeT BLICOKYIO TeIIOTY MNJIaBJeHHs H NapoolGpa3oBanus, HaHGOJbL-
Iyl0 MJIOTHOCTb NpH TeMnepatype 4°, yBelMuuBaeTcs B oGbeMe NPH
3amep3auun. Ilpu yBenMueHuH AaBjeHHs TeMmeparypa MNJaBJleHHS
BOJhL! CHayajla MOHH)KaeTCs, HO Hauuuas ¢ Aasiewus 2000 arm Tem-
nepaTypa mJaBjeHHs HAYMHAeT MOBHIUIATLCA, NMPH 3TOM YAeJbHbIH
BeC Jbaa Cralioputcsi Gosbmie eaunuun. IIpu pasaeuun 20760 arm
TeMnepaTypa IuapjleHHs cocTapiser -+76°.

Bona Hrpaer HCKJIOYHTEJNIbHYIO POJb BO MIIOTHX PeaKlMsX, OKa-
3biBasi KaTajHTHYecKoe aeficTBHe. B orCyTcTBHe Boab XJop He aeii-
CTBYyeT Ha MeTajllb, AaXKe Ha uiejloyHble, HTOPHCTHIA Bomopon: He
pasbefaer CcTekjaa, uatpuih H dochop He OKHCARIOTCA.

Peakuus Mexay BOAOPOAOM M KHCJIOPOAOM lie MAET AaxKe Npu
Temnepatype 1000°, ecau orcyrcTByloT mapul Boabl. Huuroxine
KOJIMYeCTBa BOAB PEe3KO M3MEHSIOT CBOHCTBAa BeleCcTB; TaK, lia-
npuMep, STHJOBHIH CNUPT mocie AjauTedvHoro (8—9 jer) BuICywH-
Ballug Haa NATHOKHCHIO pocdhopa HMmeer TeMnepaTypy KuneHus 138°
BMecto /8,5°, u T. A. HuuTOoXHHE Ko/NHYeCTBa BoAbl BO3BPAILAIOT
BHICYIUElIHbIM BelleCTBAM MX NMepBOHaualblible cBoficTBa. M3 cKasau-
HOro $iCHO, KaK BejlHKa pOJib BOAB B XMMHYECKHX Npoleccax, npo-
TeKaloWHX Ha llamel mJjaHere.

Ilo OTKpuITHs M30TOMOB KHCJOPOAA M BOAOPOAA BOAa MpeacCTas-
Jsjacb COCTose# 13 OIWHAKOBHX MoJeKya cocrasa HyO. [Tocae
CTKpbiTHs H30TPnOB KHCIopopa O'7 m O'® (1927—1930 rr.) M H3o-
rona Bogopona H? — (mefitepust 1932 r.) npeacrasjieHHe O XHMHYe-
CKOM COCTaBe BOAH 3HAYHTEJNbHO YCJIOXKIMIOCH, TaK KaK BCe 3TH H30-
TONK! 6biJIM B Bofe o6HapyeHsl. Takum 06pa3om, BMECTO OHOTO BHAA
MmoJiekya Boagsl H,O ux okasajlocb 9 pa3iuyHbHX BHAOB (eCsin He
YUMTHIBaTh CVILECTBOBaliMe H3oTonma Boaopoaa H3, comepxkanue Ko-
TOPOro O¥eHb Majo), MPeACTaBJAKIOUHX COOOH pasiivyHble KOMGHHA-
UMM M3 yKasaHueix H3otonos: H'O'7; HIO' u T. A

CooTHolteliie MeXay COAepXKAaHHSAMH B BOAE H30TOMOB KHCJIO-
pona O'%:0'7:0'¥=:560:0,2:1, a somopoga H':H2a=5000:1.
B cBa3u c Tem 9ro Macca aToma aefitepus D B asa pasa Goublue
Maccel atoma sopoposa H!, 3TM M3oTOnbI CHJIbHO OTJIHYANOTCA MO
csofictBaM. B wyacTHOCTH, HaOaionaercs Goabiioe pasivyve B CBOli-
CTBaX MX KHCJIOPOJAHBIX COEAMHEHHH, HAXOASIMXCSH B BOAE B PaBHO-
BeCHH IO CxeMe

D,0+ H,0 == 2HDO.



Kucnoponnoe coepnneHue neliTepusi, Tak Ha3blBaeMylo <«TsKe-
ayio soay» D,O, B HacTosilllee BpeMs MOJYYaloT B NMPOMBILIIEHHBIX
macwitabax. 3amep3aer D,O npu temnepatype -+3,8°, Kunut npu
temnepatype -+101,4°, umeer maotHocts npu 20° ua 0,1074 2/cw?
H BfA3KOCTb Ha 209% Goabue, yem HyO; obGnapaer mo cpaBHeHMIO
¢ H;O snauutenbHo Menbluefi pactsopsioulefi CrOCOGHOCTbHIO.

Buoyioruyeckce nefiCTBHE TAXKeNOH BOABI M3YYeHO elle HemocTa-
ToyHo. B MasblXx KOHHEHTPamusx OHa, MOBMAHMOMY, CTHMYJHpYeT
HU3HENeATeNbHOCTb, a B GOAbIIMX Napajiu3yer ee.

[To mepe n3yuenus BOAb YCAOXKHUIOCL MPENCTABJICHHE HE TO.TLKO
0 ee COCTaBe, HO TaKXe M O CTPyKType. PeutresorpaduycckHe HC-
CJeoBaHHsi BOAB MOKa3ajH, YTO BOAA HMEeT NCeBAOKPHCTaNIHYe-
CKoe cTpoeHne. Moaekyabl Bozul 067aJaloT MOABHXKHOCTLIO, HO
B KaX/Ibli MOMeNT BpPeMeHM HMeIOT ONpeaeTeHHYI0O OPHEHTHPOBKY,
BpEMEHHO IPYNNUPYACh HA OTAEILHBIX YUACTKaxX B MPABHAbHYIO KPH-
CTaJ/IMuecKylo peinetky. IIpoHcXoauT HempepuiBKulfi npouecc ofpa-
30BaliHsi KPHCTAJJIHYECKOH pPellleTKM B OAHHX y4YacTKaX H paspylie-
Hus ee B Apyrux. IIpu xomHatHOH TemnepaType CTpPyKTypa o6pa-
3ylomencs pelleTKH HamoMHHaeT CTPYKTYpPY KBapua, Mo Mcpce oxJa-
XKIEeHHs OHa NepexoaHT B CTPYKTYpPY TPHIHMMMTA, KOTOpoH ab6ja-
Jaet Jen.

Takum oOpasom, «unctas» Boma NpercTaBiaseT Co6OH CIOKHVIO
¢usuxo-xumuyeckyio cucremy. Eme OGosee CI0XKHHIMM CHCTeMaMH
ABJAIOTCA NMPUPOAHLIE BOALI, TaX KaK OHH BCeraa COAepXKaT pasiuu-
Hble PacTBOpPEeHHBEe BeweCTBA.

B npouecce H3yuyeHHs HCKVCCTBCHHLIX DAacTBOPOB M TNPHPOANLIX
BOJ, BO MHEHHSX HCCJeoBaTe/Neli HaMeyaluCb ABa TeyeHMs: «(pu3u-
gecKoe» W «xuMHuueckoe». OfHM cuuTanu pacTBoOp HH3HYEOKOH CMCCHIO
M pPaccMaTpHBaJdu PacTBOPHTENL TOJALKO B KauyecTse MHAH(epeHTHOfi
cpeasl, B KOTOPO# pacnpefe/ieHbl YaCTHUL PAaCTBOPCHHOTO BeNICCTRA;
ApYyTHe paccMaTpHBa/JM PacTBOPH KaK XMMHYECKHe COelHHeHHs pac-
TBOPHTe/Ii C PAaCTBOPEHHBIM BElLECTBOM.

«®Pu3nyeckass» TOYKA 3peHHsi Ha PacCTBOPH OCHOBHIBaJacCL Ha
TOM, YTO UeTHH PN CBOKCTE pa3baBjieHHHIX PacTBOPOB: OCMOTHUe-
CKoe AaBJieHHC, YNPYroCTb MapoB W AP., 3aBHCHT OT COOTHOILeI:is
KOJIMYeCTBa MOJIEKYJl COCTaBHbIX YacCTed W Majlo 3aBMCHT OT MX NpH-
poanl. dTa TOYKA 3peHHs OAHO BpPeMs roCMONCTBOBana Oaaronaps
pa6oram Appenuyca, obbsiciusuiero (1887 r.) OTK/IOHEHMs CBOHCTB
pPacTBOpPOB JIEKTPOJIUTOB OT CBOWCTB PacTBOPOB HEIIEKTPOIHTOB
du3MgecKol NMPUYHHON — yBeJIHYEHHEM YMCIa YACTHIL HAXOARIHXCA
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B pacTBOpe BeleCTB 33 CYET AMCCOLHALMH MOJIEKYJ 3JIEKTPOJIHTOB
Ha HOHHI.

HanGonee spkum mnpeacraBuTeNeM «XHMHUYEOKOH» TOUKH 3DEHHS
Ha pacTBophl Onll reHHandbHuifi pycckuit xumuk . U. Menpenees.
Ha ocHoBaHuM pe3y/bTaToOB 1esoro psaa cOGCTBEHHBIX HCC/ef0Ba-
HH#, NMPOBEAEHHHIX C YPe3BBIYAfiHO BLICOKOM TOYHOCTBIO, H OGoGiie-
HHSl OTPOMHOro (haKTHYeCKOro Martepuasia, MOJydeHHOrO paHee Apy-
ramu ydeHuimu, JI. V. MeHnenees cosnas ruapaTHYIO TeOpHIO pac-
t8OpoB. CoOryiacHO 3TOfi TEOpDHM pacTBOPH MOXHO pacCMaTpHBaTh
KaK JXHAKHE HeMpOuYHhle ONpefesieHHble XMMHYECKHE COCAHHEeHUs B
COCTOSTHHM AHCCOMHAMUH.

PaccmatpuBast pacTBOPH ¢ TOYKH 3peHHSI KHHETHYECKOH TeOpHH,
IO. U. MeHnenees rosoput («OcHoBH XumuH»): «B oaxopoaHoi
XHAKOCTH, Hampumep .B Boge HyO, MoJekyln ee HaxoAATCH
B HEKOTOPOM, XOTH MNOABHXHOM, HO NpPOYHOM
pasHoBecuu. [Ipu pacreopeHuu B Hell Tena A, ero MoJeKyJbl
0o6pa3yloT ¢ HEeCKOJbKHMH MOJeKyJaMH Boan cucTemu A - nHy0,
CTOJIb HeNMpoYHHeE, YTO OHH B CPeAe MOJeKyJ BOAK pasjlaraloTcs H
BHOBb TNPOHCXOAAT, TaK 4T0 A MEpeXOAHT OT OAHHX MAacC MOJeEKyJ
BOAB K APYrHM M MOJIeKyJa BOAH, OblBlIas B 3TOT MOMEHT B CO-
riiacHoM AsuxKeHud ¢ A B suge cucremun A - nH;0, B caenyiouu#t Mo-
MeHT, GBITb MOXeT, y>Ke ycneBaeT OTAejHTbcs. IIpnGaBka BoAK HJlH
MOJIEKYJl A MOXET WJH TOVIbKO M3MEHSIThb KOJHMYeCTBO CBOGOAHHIX H
Bxoastiuux B cucreMn A-nHyO Monlekys, uili MOXeT BBOAMTH 3a
coGofi ycnoBusi AJ  BO3MOXHOCTH CJIOXEHHS HOBHX CHCTEM
A - mH,0».

Taxkum o6pasoM, COrJIacCHO THAPATHOH TEOPHH BOAHHE PacTBOPHI,
a c/lefoBaTeabHO ¥ MPHPOAHLIE BOAH, HBJAIOTCA CJHOXKHBIMU (HU3HKO-
XUMHYECKHMH CHCTEMaMH, TpUYEM 3TO MpeACTaBJeHHE O PacTBOpax
TECHO CBAI3aHO C MpeACTaBJeHHEM O CJOXHOM MOJIEKYJSPHOM CTpoOe-
HHH CaMo#l BOAHI.

UYeM ray6Ke H3ydaloTcsl NMPHPOAHBIE BOAHW M HCKYCCTBEHHLIE pac-
TBOPH, YeM OOJbllle HaKanjuBaeTcsd (aKTHIECKOr0o MaTepHala, TeM
OTYeT/INBee BLIABJAAETCA riayOuHa uaedt, BuaBuHYTHX [. W. MeHpe-
JieeBbIM.

B HacTosiiee BpeMs KCMEPUMEHTAJIBHO N0KAa3aHO, KaK yxe OT-
Meqajioch BRILE, CJIOXHOe MOJIEKYJSIPHOe CTpOeHHe BOAH, AOKa3aHO
TaKXe, 4TO B BOAHLIX PacTBOPAxX JEKTPOJIHTOB CYIIECTBYIOT He «CBO-
GoaHble» MOHB, a THAPATH HOHOB, T. €. COeJHHEHHST HOHOB C MoOJie-
Kyaamu Boan. HoH Bojopoaa, HanpuMep, BCeraa CBSI3aH B BOAHOM
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pacTsope ¢ MOJIeKyaoi BoAaH, 06pasya ruapoxkconnesuii wow HiO'.
Takum o6pasoM, no Mepe HakomJeHus (akToB Bce GOJbIIE CriaXH-
BalOTCA Kas3aBlUHeCs PaHblle HepaspeliMMbIMH NMPOTHBOPEYHA MEXAY
«(H3HYeCKOil» TOYKOH 3PeHHs Ha PacTBOPH M THAPATHOH TeopHeh
. U. Menpeneesa.

Bonpocam n3yyeHns NpHPOAHLIX BOA M, B YACTHOCTH, XHMHH BOX
(THAPOXHMHH) ¢ KaXAHM TOfOM Yyaejsiercs BCe Gojbimie W Gojblle
BHUMaHHA. B nopeBomonHoRHON PoccHu THAPOXHMHYECKHe HCCIeRo-
BaHHA TNPOM3BOAWIMCE B OYEeHb CKPOMHOM MacmraGe, B OCHOB-
HOM J/ig CaHWTapHOH W GalbHeoJOrHd4ecKoi OmeHKH BOA, HO
yXXe B TO BpPeMa PabOTH PYCCKHX Y4YeHHX HIpajJH OdYeHb BHAHYIO
poib B METOAMKE aHaJM30B M H3YYeHHH XHMHH TNPHPOA-
HHX BOX.

Yxe B 1820 r. pycckuit akanemnk A. H. I'mdep cmor nats 06-
LLyl0 KapTHHY XUMHM MuHepajbHHX BOX Pocchu, HaxoRAWLYOCs,
KOHEYHO, B COOTBETCTBHH C XHMHYECKMMH NPeACTaBJEHHAMH TOro
BpeMeHH. BoJjiee mosgHMe CBOAKH MO MHHepalibHHIM Boaam Poccuu
cocraBuan K. Tpyn (1855 r.), JI. Beprencos (1901 r.), JI. E. Toay-
6un (1912 r.). Pa3sutHio u pacnpocTpaHeHul0 3HaHuit B 06JacTH
XHMHYECKOro aHajiu3a ¥ CaHHTapHOH OmEHKH BOX MHOTO CrocoGCTBO-
Baau paGotn I'. B. Xnonuva, u B yactTHOCTH ero pyKoBOACTBO «Xu-
MHYeCKHe MeTOAH MCC/EeROBAaHHS NMHTLEBHIX M CTOYHHX BOA», Hame-
gataHHoe B 1913 r. u nepeusnanHoe nocjie 3HAUHTENBHHX ROMOJHe-
Huii B 1918 r.

TTocne OxTAGPLCKOM COMMHANUCTHYECKOH DPEBOJIOLHH THAPOXHMH-
decKHe HCCJIEOBAHHST CTajH NPOBOAHTLCA B IUMPOKOM Macmirale,
npnYeM u3 Tofa B rox o6beM 3THX HCCHAeROBaHHIt Bospacraer. Ha-
yaHo# paboToit B 06NacTH 'MAPOXHMHH, MOMHMO HHCTHTYTOB AKaje-
muu Hayk CCCP u akapmeMuit COIO3HLHIX pecnyGJuK, MJlaHOMEpHO 3a-
HUMaeTcs TaKkKe LeJBH pPAX HHCTHTYTOB H NPOH3BOACTBEHHHIX
opranusannii: CaHutapunit rHCTUTYT HM. ®. dpncmana, BOOATEO,
Llentpanbuntit uuctutryr Kypopronorun, BCETMHTEO, naGopatopuu
reoJIOTHYeCKHX ynpaBjieHn#t MUHHCTEPCTBA TeOVIOTHH H OXPaHH
Hemp u Ap.

B HccnenoBaHHAX NMPHHUMAaeT y4yactHe BeCbMa GOJbIIOHA KOJJIEK-
THB, B KOTOPHi BXOAAT He TOJNbKO XHMHKH, HO M meJblil PAX APYruX
CMEeLHaNuCTOB: I'eo]iord, THAPOreosiord, FMApPoJsiorn W Ap. B pesyap-
TaTe NMPOBefEHHHIX PaGoT Hamia CTpaHa 3aHsAja NMepBoe MeCTO B MHUpe
KaK B OTHOWIEHWH TNPaKTHYECKOrO U3ydeHHS NPUPOAHHX BOX, TakK
H B OOGJIaCTH TEOPETHYECKUX HCCJENOBaHMM.



B paspa6oTke MeTONOB H3yueHHsi XHMHUECKOrO COCTaBa, CBOHCTB,
KAaCCHQHKamHH W OmEHKH NMPHPOAHLIX BOA GOJbHIaf POJb NMpHHAM-
Jexut paboram H. H. Cnassnosa, C. A. lllykapesa, H. HU. Toacru-
xuna, I1. H. Ianea, I1. A. Kamunckoro, B. A. Cyauna, A. M. By-
HeeBa M JAPYrHX COBETCKHX ydeHnX. B o6/acTu H3yYeHHs1 BHICOKO-
MHHepaJIi30BaHHHX BOJ H paccojioB o4eHb Muoro caenaano H. C. Kyp-
HakoBHIM H ero wkojoH (C. JKeMuyxHH#i H Ap.), paspaGoTaBIIHMH
HoBHle 3(p(eKkTHBHHE (H3HKO-XHMHYECKHE METOAB HCCJeA0BaHHMA.

Bosbwasa pa6ota no H3ydeHUio MPOLECCOB (POPMUPOBAHHS XHMH-
9eCKOro COCTaBa NMOA3EMHBIX BOZ NpOAeJiaHa COBETCKHMH TIHAPOreo-
aoramu I'. H. Kamenckum, H. K. UrnatoBuden, A. M. OpunHHHKO-
BuM. B gactHoctd, A. M. OBYMHHHKOBBIM BriepBHE COCTaBJeH ydeG-
HHK MO THAPOreOJIOTHH MHHEPAJIbHHX BOA. 3HaueHHe THAPOXHMHH
B MHXXEHEPHOH reoJIOTHH Y rpYHTOBeAeHHH BLISBUJIM B CBOHX paGoTtax
H. B. Ilonos u B. A. Ilpukaonckuit. MckmouutensHo Gosbluyio podb
B Pa3BHTHH T'HAPOXHMHH CHIrpajH NJIOAOTBOPHHE HAEH aKajeMHKOB
B. H. Bepnaackoro u A. E. ®epcmana.

B Coserckom Coiose TrHAPOXHMHs B MNoOcCJaeAHHe roabl OQPopMH-
Jach Kak CaMOCTOsTe/bHas Hay4Hasa AucmuniuHa. B 1948 r. Bnep-
BHE BhileJ KpaTkull Kypc «O6wmas rugpoxumus» O. A. AsexuHa.



OBLLAA YACTH

I. LEJIb K 3AJAYH AHAJIH3A BOAbI

§ 1. Pe3yabTaTht XHMHYECKHX aHaJH30B NMPHPOAHLIX BOA MCMOJb-
3YiOTCS NPH pelICHHH BeCbMa MHOTHX KaK MPaKTHYCCKHX, TaK H Ha-
yuHuix Bonpocos. Boabuioe pasHoo6pa3ue BONMpOCOB, AMAA pPCLICHHA
KOTOpbIX HYXKHLI JaHHble O XHMHYCCKOM COCTaBe TNpPHPOAHBLIX BOA,
BLITGKACT M3 TOH YpE3BLIYAHHO BaXKHOH POJH, KaKyio BOAAa Mrpaer
B XHM3HH JIOACH, H TOTO HCK/TIOYMTE.bHOIO 3HadecHHs, KOTOpoe oHa
¥MeeT BooGuie B XH3HH 3eMHOH Kophl. Kpyr Bonpocos, njis peincHHs
KOTOpHIX TpeGyeTcs 3HaThb XHMHYCCKHH COCTaB TeX MM HHBIX MPHPOA-
HblX BOJA, HCMPEPLIBHO H odelb GbICTpPO pacwHpsiercs. Aro obcros-
TeJ5CTBO 06YCJAOBJICHO, ¢ OJHOM CTOPOHL, GHICTPHIM PA3BHTHEM psAAa
eCTeCTBeHHLIX HAYK H B MCPBYIO OYCPCAb FCOXHMHH, ¢ ApYTo# — 3a-
NPOCAMH MPaKTHKH.

[ecoxuMHYecKoe 3HaYelHe BOALI B JXKH3HH 3CMHOH KOpH SpKO
obpucosaa axkaa. B. Y. Bepnaackuii 8 Mouorpaduu «Vcropus npu-
poaubix BOA» !, Asasiomeiics KpynHedued pa6oToli mo TrHAPOXHMHH.
B. Y. Bepuaackuii co6pai OGUIMPHBIN IKCEpHMEHTaJbHbili MaTe-
pHall MO XMMHH MPHPOAHLIX BOA H, ONMHPAACHb HA COBpPeMelHble Mpea-
CTas ICiks O TICOJOrHYCCKOM CTPOCHMH 3eMIIOf KOPH, B 3TOH MOHO-
rpapuy npupea ueAnli paa O606LICHHH, MMEIOWMX G6O.IblIOE 3Ha-
YelHe.

Oaunako, KaK yKasLiBaeT caM aBTOp, «...3afla4H, KOTOpHE CTaBATCS
THAPOXHMHH, AA.1CKO He YKJaAbiBAlOTCSH B PAMKH M3YydYeHHsl MPHPOA-
HBIX BOJA KaK CGCTECTBEHHLIX Tead MNJaHeTbl — MHHEPaJioB H MOPOA.
Yactb ce 3ajaq CTaBHTC NOTPEOGHOCTAMH JKM3HH M TNPHXOAHTCA
M3y4YaTb TaKHe CBOHCTBa H TaKOH COCTaB MNPHPOAHLIX BOJ, KOTOphLie
MMEIOT 3Ha4YCHHE TOJIbKO B CBA3H ¢ XKH3HbIO Ye10BCKAa H CrO TeXHH-
KOH. OTH npo6jieMh BHCTYNMAOT Ha TaKoe MGCTO B THAPOXHMHH, Ka-
KOro OHH HMKOTAQ B Heil He MMeEaH Oul, ecad Gbl BOAA H3ydajach
BHe NMpPUKJAAHOINO ee XapaKrepar.

! Bepuaackun B. U. Hcrophs muuepanos semuofi xopw. Tom II, Hcro-
pRs DpPRpOAHBIX Bof, 9. I, Bwm. I—III, 1932—1936.
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OnxoBpeMeHHO C pacIHpeHHeM Kpyra BONPOCOB, pellellHe Ko-
TOPHX CBSI3aHO ¢ HEOOXOAHMOCTHIO H3ydYeHHsl COCTaBa BOJ, BO3MOX-
IIOCTH HCMOJIb30BaHHSI XHMHYECKHX aHAJH30B TOXe BCe BpeMsi BO3-
pacralor Gaaroaapsi ﬂaspa(ﬁorxe HOBLIX METONOB aHaJH3a BOAK H
yrouHenunio cTapuix. MccienoBanusi npupoaHbix BOA KakK MOMCKOBHI
METOA MpH MOHCKaX M Pa3BeAKaXx MeCTOPOXKAEHHH MNOJIe3HHX HCKO-
naeMulx sbiaBuuya eute M. B. Jlomonocos. Ho B To BpeMmsi anaautu-
9eCKOH XHMHH He CYIMECTBOBAJO, W OH MOr MpPEMAJOXHTb TOJIbKO
onpoGoBaHue BOAB Ha BKYC H OfpejlejeHHe €€ KOppoaupyloLeH
CNOCOGHOCTH.

B pabote «Ilepsbie ocHOBaHHSI MeTaJJlyprduu WJH PYAHBIX AeJ»,
HanedataHHo# B 1763 r., roBopsi 0 nmouckoselx npu3Hakax, M. B. Jlo-
MoHocop nuuwer: «§ 54. 3a oflue NMpu3HaKH MOYKTAIOTCS CJIeaylo-
mwe: 1) Exeau pyubw u poAHHKH, M3 rop MpoTeKaiolHe, Kakoi-
HHOYAb pacnylieHHbl#i MHHepal B ceb6e MMEIOT, YTO MOXHO CKOPO
No BKyCy MPH3HATb; a 0COGAUBO eXeJiH B HX BOAY NOJIOKEHHOe Xe-
JIe30 CKOpO pIKapeeT».

[To Mepe pa3puTHA MeTONOB aHa/NM3a HCCJIEAOBaHHE NMPHPOAHLIX
BOJL Kak MOHCKOBbIH MeTon Mojiyyaer Bce GoJjbluee 3HadeHHe. 3a no-
clleHee BpeMsl XMUMHYECKHe aHaJu3bl BOJA IIHPOKO MCMOJb3YIOTCS
npu nouckax u pa3selike Hedrsaunix MecropoxaeHuit. Ilpu 3ToM
lleHHBle YKa3aHusl AJis MOHCKOB AAlOT KaK o6liufi Xapakrep MuHepa-
JIU3alUH BOA, TaK H CBEJeHHS] O COAEPXKAHHH OTAENbHHIX cremudpu-
YeCKHX COCTaBHHIX dYacreét (uonm, OpoM, HadTeHOBHE KHCJIOTH),
OOLIYHO He BCTPEYalOUIUXCA B 3HAYHTEJbHHIX KOJUYECTBAX B MNpH-
POAHBIX BOAAX, He CBA3AHHHIX ¢ He(TAHLIMH MECTOPOXKAECHUTIMH.

Ilna pafioHOB NOHCKOB W Pa3Benok HehTAHWX MecTOPOXKAeHHH
COCTaBJSIIOTCS cnepHalbHble THAPOXHUMHYECKHe KapTH, OKashBalo-
fige CyleCTBEHHYI0 TNOMOIb MNpPH NPOSKTHPOBAHHH TMOUCKOBHIX H
paspenodHBIX pador.

Ilo HepaBHero BpeMeHH OrpaHuYeHHOe NpPHMEHEHHe UMeJIO HC-
fMoJib30BaHWe aHaJIH30B BOA NPH MOHCKAX H pas3BelKe MeCTOpPOXAae-
HU#l pya TSKeJblX MeTaJjloB, B CBSI3H C OYeHb MaJloi pacCTBOpPH-
MOCTbIO OGOJILIIHHCTBA MNPUPOAHBIX COEAUHEHHA 3STHX MeTaJjlJloB.
B Hacrosillee BpeMs MoJoxKeHHe COBEepUIEHHO WHOE, TaK KaK paspa-
GoTaHbl METOAW, MO3BOASIOLIHE ONMpeaelsTbh TSKeILe METalIb NpH
HUYTOXKHOM MX COAepXKaHuu B BoAe. B 9acTHOCTH, yCOBepuLIEHCTBO-
BaHH M MOJYYalOT WHPOKOE PacnpocTPaHeHHe METOAH CMeKTpaJlb-
HOro aHazau3a.

[TonydenHbie K HacTOslleMY BpeMeHH AaHHBE O6 H30TONMHYECKOM
COCTaBe Pa3JIHYHBIX MPHPOAHBIX BOA AAIOT OCHOBaHHE MpPEANOJararhb,
970 H3ydyeHHe H30OTONMUYECKONO COCTaBa MOXeT OKasaTb 060Jbulyio
nOMoub NpH pelieHHH psaaa Bonpocos. B HemanekoM GyaylleM ofipe-
JeJieHHe H30TOMUYeCKOro cocraBa OyaeT, BepOSAITHO, NMPOH3BOAMTHCS
He MeHee YacTo, 4eM OfpelejieHHe, Hanpuvep, COAepIKaHuUs pac-
CeHHLIX 3JIEMEHTOB.

§ 2. Boma siBasieTcs OAHMM M3 CaMbIX 3HEPrHYHBIX areHTOB XH-
MHYECKHX MpOIIECCOB, MPoTeKaloux B 3eMHo# kope. ITpu conpukoc-
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HOBEIIHH BO/LI C TOPIILIMH NMOPOJIAMH NMPOHCXOAHT ICALH Dsifi XHMH-
YCCKHX H (PH3HKO-XMMHYECKHX peaKiluii, o0yC/I0BJIHBAIOUIHX H3MEHe-
HHe KaK COCTaBa BOjibl, TAK W COCTaBa ropliblXx MOpoja. XapaKrep H
MHTCHCHBHOCTb 3THX peaKuui 3aBHCAT OT COCTasa BOJILI, MOPOAM H
OT BHCIUHHX YCJOBHi — TeMMepaTypul H AaBJCHHS.

B yactHoctH, Bofla 00.1a/1aeT HCKJIOYHTCJILHO BLICOKOW PacTBO-
psioulcit CnocoGHOCTLIO, W JAeficTBHe aTMOc(hepHOi BOAL, BuLINasLLCil
lla TMOBEPXHOCTL 3eMJH, MPOSBJIAETCH NpeX/je BCero B PacTBOPCHHH
OTAGJLHLIX COCTaBHLIX YacTeit ropHeix nopoi. Ilpu 3ToM HauGoace
ObICTPO PacTBOPSAIOTCA, KOHEUHO, XOPOLIO PacTBOpHMbIE COJIH — XJIO-
PMCTHIHf HaTpPHH, CEPHOKHCJBIK KaJjbLMA H JPYrHe, HO, KaK yKa3su-
Baet [I. U. Mensneces, «..B0 MHOXeCTse Ciydaes BOJIa, He pacTso-
psisi BelllecTs, JeHCTBYyeT Ha HHX XHMHUYECKH H JlaeT PacCTBOpHMble
BellleCTBa»,

ITpu 3THX peakuusX, NpOTeKaloUIHX B 3eMHOH Kope B rpaHAHO3-
HblX Maclitafax, aKTHBHYIO pOJb Hrpaer He TOJIbKO cama BOJa, HO
U pacTsoperHble B Heil seltectsa. OdeHb 60.LIIOE 3HAYEHHE HMEKOT
YIVIEKHCAIOTA M KHCJIOPOA, PacrsopedHule B BOje. BaXKHeHUIHMH H3
TaKHX PeaKuMil ABJAAIOTCH NMPOUECCH XHMHYECKOro pasJoKeHHs TNpH-
POAHLIX CHJAMKATOB H aJIOMOCHJIHKATOB NPH JIEHCTBHH HA [IHX BOJIHI,
coziepikailedl CBOGOAHYI0 Yyraekucioty. Ilpomecc pasiaoxernus, H2-
npHMep, OPTOKJa3a MOXeT ObTb H300pa)keH CJeAylolleH CXeMO#:

KQAIQS]‘Ole + COg + H.,O»——K.;COu + H4A]281209+ 4510-3-

[TonoGuble mpomecchl B COYeTaHHH ¢ (H3HYeCKHMH (haxkTopamu
NPHBOAAT K paspylIeHHIO OTpPOMHHIX MAacCHBOB KPHCTaJLTHYECKHX
CKaJbHHIX MOpOA.

K uHcay oudelib BaXKHLIX H IIHPOKO pacCnpOCTPaHeHHHIX B MNpH-
pojie peakuuii OTHOCHTCH JelicTBHe BOjH, COlepxkaluedl cBOOGOAHYIO
YrAeKHCIOTY, Ha KapOoHaT KaJjlbLMS:

CaCO,+ CO,+ H,0 == Ca(HCO,),.

ITpu 310/t peaKmuu YIJIEKMCJLIH KaJbLHK, OTIHYAIOLIHHCS MaJIo#
PacCTBOPHMOCTbIO, TNpeBpalllaeTcs B THAPOKapOOHAT H MEPeXOoauT
B PacTsop.

Hapsny c¢ peakuusMu pacTBopeHHs GecnpephiBilO MNpoTeKaloT
TaKXe peaKuuH, CBfi3aHHble C BHIMAajJieHHeM B OCaAOK BelllecTs, pac-
TBOPeHHHIX B BOJie. Hamnpumep, ykasanHas Bblllle peakuHs pacTso-
peHus KapGomaTta Kaabuus o6patiMa. Ecau Boaa, conmepxalnas
FHAPOKapOGOHAT KaJlbliHs, MPHAET B CONPHKOCHOBeHHe C aTtMocdep-
HbIM BO3yXOM, TO BCJEACTBHE MOTEPH BOJOH CBOGOMHOA YriieKHC-
JIOTLl PaBHOBeCHie CABHHETCA BJIeBO H H3 BOAH OyjeT BHMNajaTth B
ocanok KapOoHaT KaJbIHs.

[Tpoueccamu, cBA3aHHLIMH C BHMNafeHHEM B OCANOK BeIecTs,
HaXO/AMIUHXCA B MNPHPOAHHIX BOAAX B pPaCTBOPENiHOM BHAe HJH B
KOJIJIOH/IIOM COCTOSIHHH, ofycilosiena meMeHTalHs OGJOMOYHHX rop-
HbIX Nopoa ¥ Neckos. Yaille BCero LEMEHTHPYIOLIHMH BelleCTBaMH
ABJISIOTCA KpeMHe3eM, OKHCJIH JKeJle3a M KapOOHAaT KaJibmHs.



Ouenp Gosblloe 3HayeHWe AJS THADPOTEOJOTHH M [PYHTOBEAEHHS,
a 0co6eHHO /A MOYBOBENEHHS HMEIOT peakuud OOGMeHa KaTHOHaMH
MeXKy CONAMH, COAePXKAlUUMHCA B BOJAe, U KaTHOHaMM TaK Hashl-
BaeMOro MorJaoLawlLero KoMjiekca rpyHra WJuW NMOYBHI.

HssectHo MHOro BeilecTB, HepaCTBOPUMLIX B BOAE, HO CMoOCOG-
HBIX K OOMeHY CofepXalUuxcs B HHX KaTHOHOB. K TakuM peakunsm
CNocoGHbI, HampuMep, VHHepaasol rpynmnsi ncoauros. Ecau nopeii-
CTBOBATh HAa aHAALUMM PacTBOPOM XJOPHCTOTO KaJbliMs, TO HOHbI
KaNbUHs BLITECHAT W3 allajibLUMa 3KBHBAJIEHTHOE KOJMYeCTBO HOHOB
HaTpHa U 3aiMyT HX MeCTO:

Na,Al,Si,0,, - nH,0 4+ CaCl, <=CaAl,Si,0,, - nH,0 +2NaCl.

AHajorHyHble peaKuu GYAYT TIPOMCXOAHTL NpH AeHCTBHM pac-
TBOpa XJOPHCTOro KaJblUA Ha MNepMYTUTH, HMelowne OGLLYIO
Gopmyay

Al,C (8:0,),(Na,0),(11,0)..

OGosHauaa coctaB nepMyruta ¢epmyaoit Naoll, rae IT— anto-
MOKpeMHeBLI# BOAHLIN OCTATOK, MOJYyYHM

Na,l1+-CaCl, = Call ~2NaC".

Ananoruyyo Haer peakuus c coasMu MarHus. Peakumcill ¢ nep-
MYTHTOM MNOJbL3YIOTCA B NpaKTHKe A8 CMArdYeHus BoA. BcaeacrBue
yKasaHuof peakuwu B Boge OymeT YMCHLIIATLCA KOHLEHTPalus
HOHOB KaJIbUHAl W MarHUsA M COOTBETCTBEHHO YBeJHYHBATLCA KOHLEH-
Tpauds HOHOB Harpua. ONHaKo yKasaHisle peakuHH oGpaTHMSsl, H
€CAH NMOAeHCTBOBATL, HAaNMpHMep. PACTBOPOM XJOPHCTOrO HATPHA Na
NepMyTHT, B KOTOPOM HaTpHil 3aMeiueH KajlbpilueM, TO GyaeT nposxc-
XOAuTHL OGpaTHas peakuHss — HOHBl HATPHUS BREITECHAT H3 NepMyTHTa
HOHB! Kaabuus. B atom ciyyae pactsop Gyder oGorawatscsi HOHaMH
Kalbliig TPH ONHOBPEMEHHOM YMeHbIUeHHH KOHUEHTPAauHu HOHOB
HaTpus:

Call + 2NaCl == Na,lT +CaCl,.

AHajloTHYHBle peakuuu o6MeHa KaTHOHaMH NMpOTeKaloT NpH Jei-
CTBHH BOA Ha noyssl W rpyHTHl. [lepBoHauyansHo nosaragu, YTo CMHo-
COGHOCTL MOYs K O6MeHY KaTHOHOB OGYC.OBJeHa NMpPHCYTCTBHEM B HUX
MHHEpaJ0B rpynnil ueoJuToB. B ga.bHefileM BBIACHHIOCH, YTO MHO-
rHe Apyrue MHHepaJbHble H OpraHHYeCKHe BeillecTBa TaKXKe CNOCOGHLI
K TaKHM peakuMsM M YTO NMPHCYTCTBHE UEOJHTOB BOBCe He ABJsAETCA
HeoOGXOAMMbIM YCJIOBHEM CMOCOGHOCTH NOYBLI HJAM TPYHTa K o6MeHy
KaTHOHOB. DBil/I0 TakXe yCTaHOB.1@HO, YTO MpPAKTHYCCKH 3TOW Cro-
COGHOCTHIO 06.1312eT TOJLKO BLICOKOAMCMEpPCHAas 4acTb TOYBLI HAH
TpyHTa, cocToswas H3 yacTuu, pa3mepom Mchee 0,001 .

[To npemnoXcHHIO OCHOBONO.I0XKHMKA Y4YeHHSI O MOTJIOLIEHHDIX
OCHOBAHHAX pyccKoro yweHoro akagemuka K. K. Iegpoiinma, yacto
NOYBHl, CNOCOGHYIO K PeakuusiM o6MeHa KaTHOHOB, Ha3biBalOT OOLIYHO
noradowmamomuM KoMmnaekcoM. [Morsowarowmmiz KoMIeke
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MOXeT ObiTb KaK MHHePaJbHOTO COCTaBa, TaK H OPraHWyecKoro.
B cocrap norsouaiomero KoMmnjaekca MOTyT BXOAHTb pa3jiHyHele Ka-
THOHBI, B TOM YHCJie HOHH BOZOpOAA.

IIpu B3ayMOAeHACTBHH BOALI ¢ MPYHTOM XapakTep OOMeHHBIX peak-
UHA MeXAY KaTHOHAMH MOIVIOWIAOWIEero KOMIIeKCa H KaTHOHaMH
colepXaluxcs B Bolde coJieit Oyaer 3aBuceTb OT COOTHOLUEHHS
MeXAy Pa3jiHYHBIMH KATHOHAMH, BXOAAIIMMH B COCTaB MNOTJOLIAIO-
LIero KOMIIeKca, W OT KOHueHTpauuit katWoHos B Boge. [Ipu atux
peakuMax H3MEHseTCs Kak XWMHYeCKHil cocTaB BOJA, TaK W CBOHCTBA
YU&GCTBYIOWHX B peakuusaX TPyHTOB. DTUM OOMeHHHIM peakuHsam
065i3aHbl CBOHM TNpPOHCXOX/JeHHeM HeKOTOpbie THNBI BOA.

§ 3. Caeayer 0co60 NOAYEPKHYTH, YTO B peakuHsX, NPOTEKaIOWHX
C yyaCTHeM BOAbI, YaCTO Ype3BhlYaitHO GOJbILYIO POJb HIPAIOT XKUBHIE
opranusmel. [To muenuio B. Y. BepHaackoro, B 3eMHO# KOpe OQHHM
U3 HauboJlee aKTHBHHIX BelleCTB fBJIAETCs XHBOE BellleCTBO — COBO-
KYTIHOCTb JKUBBIX OpraHu3MoB. OH yKa3biBaeT, YT0 60JblLHOC 3HAYeHHe
JKHBOTO BellleCTBA B FEOXHMHYECKON HCTOPHHM 3SJIeMEHTOB A0Ka3aHO
ANa 48 3JleMeHTOB.

IToBepxHOCTHBIe H NMOA3eMHBle BOAH, a TakXKe MOPOAL B BepXHed
YaCTH 3eMHOA Kophl, HacelleHn XXHBHMH Opranusmamu. [Ipu stom
B pafioHax He(TAHBIX MeCTOPOXJeHHA OGaxTepuu OGHapyXHBaKOTCA
Ha ray6uHax Goviee 2000 »# OT MOBepXHOCTH 3eMJIH.

JKusHencaTebHOCTb OPraHH3MOB fABJSETCS AKTHBHHIM (haKTopoM
B Tiponeccax (OpMHPOBAHHA XHMHYECKOTO COCTaBa NMPUPOAHHIX BOA.
K uucny peaxkuuit, 06ycJIOBJEHHEIX XXH3HEeLeATEeAbHOCTbIO OpraHM3-
MOB, OTHOCATCS, HanpHMep, NMPOLECCH BOCCTAHOBJICHHA aHa3po6lBIMH
GakTepHsMH COfEpXKAlIMXCA B BOAAX OKHCJEHHHIX BelllecTB, BOCCTa-
HOBJleHHe CyJb(aToB A0 CepOBOAOPOAA, BOCCTAHOBJeHHe A30THOKHC-
JbIX coleft W Ap. JKHBHIC OpraHM3Mbl HrpaloT OYeHb GOJBILYIO pOJlb
B Npoueccax KOHUeHTPHPOBAHHA pacCcesiHHHX 3JeMeHTOB. PopMHpO-
BaHWe rasoBOro cOCTaBa NMpPHPOAHBIX BOA HCKOTODHIX THMOB TOXe He-
pa3phiBHO CBA3aHO C JKH3HeNeATeJbHOCTbIO OpraHH3MOB.

g 4. Bo Bcex NMOBePXHOCTHHIX M NMOA3eMHHIX BoAax GecnpepbiBHO
NPOHCXOAAT XMMHYECKHe peakuHH, H3MelsiollMe COCTaB BOJ H OKa-
3biBalOlIMe TO WJIH HHOe BJIMSHHe Ha COCTaB W CBOWMCTBa MOpOZ,
COMpHKaCaoWHUXcsA ¢ 3TuMH BoAaMH. [Ipu pellieHHH BOMPOCOB THMA-
POreoJIorHH HJIH HHXeHepHON reo.10rMH HeoGXOAMMO HWHOrga 3HATb
XapakTep peakuufi, NPOTCKAIOUWMX TNpH yd9acTHH NPHPOLHBIX BOA,
a ANa 3TOrO HYXXHO, B WACTHOCTH, HMeTb CBeJeHHSl O XHMHYECKOM
COCTaBe 3THX BOJ.

Bonpocu, BcTpeuaomuecss B npakTHYecKo#t pabore ruaporeosiora
WIH HHXeHepa-reoJiora, A/l PellieHHs KOTOPHIX HeOGXOAMMHI pe-
3yJbTaThl XHMHYECKHX aHaJIH30B BOJA, MOXHO pasgeiuTh Ha ABe
rpynnel.

1. OueHKa NPHPOAHHIX BOA C TOYKH 3pEHHS HX MpPAKTHYECKOro
HCMOJIb30BaHUA A PasIHYHBIX nedeii:

a) mas OHTHEBHIX ¥ XO3AHCTBEHHBIX;

6) n/a NPOMHIIJIERHHX NMPEANpPHATHA H Ha TPaHCNOpTe;
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B) A5 OpoOLUeHus;

r) B KayecTBe XHMMMYECKOr0 ChIpbf — A1 TOJy4YeHHS HOAA,
6poMa, 1MoBapeHHOH COJIH W T. A

A) AAs JeyeGHBIX Le:TeH.

2. PelieHue cneusajbHbiX BONPOCOB, TaKHX, Kak ofluue Teope-
THYeCKHe TNpoO6.1eMbl THAPO- W NeOXHMHH H OTAeNbHble YHCTO NMPAKTH-
YeCKHe BOMpPOCH, B YaCTHOCTH BONPOCH, CBA3aHHble C TNOHCKaMH
H pa3sBefKOH TNOJie3HbIX HCKOMAaeMbiX, a TaKxe C NPOeKTHpOBallHeM
HJIH BO3BeJeHHeM TeX HJH MHBIX HH)XXEHepHBIX COOpYXKeHHi.

W3 yucaa sTux noc.1egHHXx MOMHO OTMETHTh KAk llauGo.1ee YacTo
BCTPEUAIOULHECH C.lefyioue:

a) OueHKa arpeCCHBHOCTH BOJZ NO OTHOLUIEHHIO K OCTOHY;

6) KonuyecTBeHHAsh OLEHKA TpOLECCOB pacTBOPeHHs MOpol H
Bbllle.JAYUBAHHA M3 TOPOA pacCTBOPHMBIX Coveil;

B) H3MeHeHHe COCTaBa BOA B CBfI3M € H3MelleHHEeM HX PeXuMma;

r) u3MeHeHHe CBOMCTB TVIHHHCTBIX TOPOA B CBA3H C H3MeHeHHeM
cocraBa BOJ;

I) ycCTaHoBJIeHHe CBS3H BOJOHOCHBIX TOPH3OHTOB MeXAy co6ol
HIH ¢ TIOBEPXHOCTHBIMH BOJAMH.

IlpuseneHHufi KpaTKuii nepeyeHp BONPOCOB, AJS pelleHHs KO-
TOpPbIX HeOOXOAHMBI CBeJeHHSi O XHMHYCCKOM COCTaBe NPHPOAHBIX
BOJ, NOKAa3biBaeT, KaKoe 3HauyeHHe HMeeT XHMHYECKHH aHaaH3 BOAH.
H3yuenue xuMuyeckoro cocraBa NpPHPOAHHIX BOJA 0c0o00e 3HayeHHe
HMeeT B Hallleii CTpaHe B CBA3M € THFaHTCKHM o6beMom paboT no
npeo6Gpa3oBaHHio NPHPOAH (/1eCO3aUIUTHEIC TNOJOCH, OpoIlLeHHe or-
POMHLIX TEpPHTOPHH B 3acyluJuBeIX 006.]acTAX U T. A.) U GHCTpHM
paspuTHeM BCex oTpacaefi HapOAHOro Xxo3xn#crsa. Haue naaHoBoe
COUMANUCTHYECKOe XO3fHCTBO TpeOyeT 3HAHHA BOAHBIX pecypcoB
CTpaHbl KaK B OTHOLICHHH KO.JHYeCTBA TNPHPOAHBIX BOA, TAK H HX
KayecTBa.

11. COCTAB NPUPOAHBIX BOA

1. OBIMAA XAPAKTEPHCTHKA BEWECTB,
COAEP)AIUHUXCA B NMPHPOAHBIX BOAAX

§ 5. Bce BewecTea, BcTpevaiouyecs B IPHPOAHBIX BoJax, MOXHO
pa3bute Ha 3 rpynmui:

a) pelliecTBa, HaXOAsHECS -B PACTBOPEHHOM COCTOSAHHH, —
COJIM, KHMCJIOTH, OCIIOBaHMs, OpraHuHYyecKMe BeuleCTBAa M rasbl;

6) BelllecTBa, HaxoaAlUlHecss B KOJJIOMAHOM COCTOSIHHH;

B) TBepAble BelleCTEa, HAXOAsAUIHECH BO B3BCLUCHHOM COCTOSIHHH
(MyTn).

§ 6. C Touku 3peHHs BJAMSHHS BelICCTB Ha XHMHYeCKHe CBOACTBa
BOAR, HaHWMeHblliee 3HayeHHe HMEIOT BelIECTBAa, HAXOAALLHECH BO
B3BellleHHOM COCTOSIHMH. OTH BelleCTBa MPAKTHYCCKH OKA3bIBalOT
BAUSIHHe TOJNBKO Ha (H3HYecKHe CBOfCTBA BOAbI, OOYCJOBJIHBAs Ty
HIH HHYIO CTeneHb MYTHOCTH. Ilpu XHMHyeckoM HCClIeOBaHHH BOALI
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OHM OTQHABTPOBHIBAIOTCA M Aance OOHIYHO He aHaausupyiorcs. Oa-
HAKO TPH peLICHHH uexow(gux BOTIPOCOB B3BCLICHHBIC BELICCTBA
MO NpeAcTap/sTh O4YcHb 00JIbLIOH HHTEpEC.

rfYI‘:meprocTHue BOAB CXerofHO MEpPeHOCAT B BHAC B3Beceil or-
pOMHBIE KOJMYECTBA TFOPHHIX NMOpoA. 3ta paboTa MOBEPXHOCTHHIX BOX
IBAACTCS OQHMM W3 BaXKHeHwHX reosornuyeckux ¢axropos. YUpessni-
yaijHo GOJBWYIO POJb B3BElIEHHBIC MPUMECH HrPAIOT B Tpoueccax
3auJcHHs] BOAOEMOB, KaHanoB u T. 4. Camo coGoii pasymeercs, 4To
npu pellieHHH MoAOGHBIX BONPOCOB H3yYEHHWE B3BEIUEHHBIX BelEeCTB
MOXeT MPeACTaBANTh Jax<e OOAbLIKA HHTCPEC, HEXEJH H3YyycHHe
OCTaNbHbIX BELICCTB, COAEPXKALIMXCS B BOAE.

§ 7. Cogepxanue B NPHUPOAHBIX BOAAX BEWECTB, HAXOASLIHXCH
B KOJNVIOMAHOM COCTOSIHHH, OObIYHO HE3HAYHTEJbHO, H OHH HE OKa3bl-
BAIOT 3aMETHOr0 BJHSIHHS HAa XHMMYCCKHH Xapakrtep Bogn. OaHako
H 34cCh HEo6XOmMMO cHeJaTb OTOBOPKY, YTO B OTAEJBHBIX CJAydasx
BeLeCTBA, HAXOASILHECS] B KOJNIOHAHOM COCTOSTHHHM, TOXe MOryT
NpeacTaBasTh GOAbIIKI HHTepec, HaNpHUMep C TOYKH 3PCHHSI MHTpa-
UMM NPAaKTHYCCKH HEPACTBOPHMBIX B BOAC BCLICCTB — KpeMHe3eMa,
OKHC.I0B Xeje3a W anoMubHs. TIpouecc nepeHoca npupoaHHIMH BO-
JAaMH 3THX BCLUECTB, HECMOTPS] HA MaJble HX KOHUEHTPALUMH, MOXeET
B reo1orHYyecKHe OTpe3KH BpeMeHH OOYCJOBHTH sIBJACHHS GOJBLIOrO
macwita6a. Heab3s, HanpuMep, HTHOPHPOBATb 3TH COCAHHEHHs, U3y-
yass BOMpOCH, CBA3aHHbHIC C MPOLECCAMHM UCMEHTAUHH TOPHBIX
nopoa.

§ 8. C xuvuuecko#i TOYKH 3peHUsi HauGoJbliee 3HAYEHHE HMEIOT
Bell(eCTBA, HaxoAsdiuecs B NPHPOAHBIX BOAAX B PAaCTBOPEHHOM CO-
croniud. OHH H ONpPEAeAsIOT B OCHOBHOM XHMHYCCKHE CBOii-
CTBA BOA.

M3 rasos, cogepXauuxcs B NPHPOAHBIX BOAAX, NpH alanusax
Yaule BCero ONpPEACSIOT COAEpXKAHHE KHCJOPOAA M YIJICKHCJAOTHI,
a Takxe CCpPOBOAOPOAA, CCAHM MOCAeAHHH NPHCYTCTEBYCT B 3aMETHOM
KoJiuyecTse. B 3HAYHTENIbHBIX KOMMYCCTBAX BCTpeyaercsl OOGuIYHO ewe
a30T, HO ero COACPXKaHHE ONpPeAcsiOT PeaKo.

WHoraa B NpHPOAHBIX BOZAX COAEPKATCS 3HAYMTC/AbHBIE KOJAHYC-
CTBa yYr/eBOAOPOAOB, yauie Bcero MeraHa. Boviee Tsixkeasie yrae-
BOAOPOAL! BCTPCYAIOTCS1 OOLIYHO B BOAAX, CBSI3AHHBIX C HeTAHBIMU
MeCTOpOXACHUAMH. UTo Kacaercs Apyrux rasoB, BCTpEYAIOMXCs B
NPHPOAHLIX Boaax (BOAOPOA, MHEPTHBIC ra3bl W JAP.), TO OHM PeaKO
NPUCYTCTBYIOT B 3HAYHTE/bHBEIX KOJHYECCTBAX W MPCACTABASIOT HHTe-
pec MWL MPH peliCHHH CcheuHanabHbiXx BonpocoB. Hccaeposanue
razoBoro cocraBa uMcer Go/iblioe 3HayeHHe MPH H3YYEHHH MHHe-
panbHuIX (N1eyeSHBIX) BOA Kak ¢ TOYKH 3pEHHs BHISICHCHHS HX reHe-
3HCa, TaK W AN OUCHKH JleyeOHBIX CBOACTB 3THX BOA.

I[Ipupoansie Boabl OTJHYAIOTCS BecbMa GOABIUMM pa3HooOpasuem
conesoro cocrasa. Ilo o6wieMy KOMHYCCTBY pAcCTBOPEHHBIX Be-
wecrs (oOwiedi MHUHCDPANM3AUHH) BOAB MOAPA3AENSIOTCS HA TpH
rpynnel:

1) npecHble BOAW — ¢ MuHepaausauueli Menee 1 2/a;



2) MuHepa/au3OBaHHule BOAB — oT | go 50 2/4;

3) pacconn — Gonee 50 2/a.

OcoGeHHbIM pa3sHooGpasueM €OJIEBOro COCTaBa OTIHYAIOTCH NOA-
3eMHble BOAbI, NOAHHMaoliuecs C GOJbWIKX T[IYO6UH. DT0 o6 bAC-
HAeTCH, TIOBHAHMOMY, ABYMSA NMpPHYHHAMMU:

1) Takwe Boam 4YacTo oGorawlaioTc ra3006pasHLIMH TpPOAYK-
TaMH, BHACHFIOWMMHCA M3 MarMbl WM OOPasylOWMMHCA TIPH THPO-
neccax Meramopgdusa;

2) umeloTcs GJaronpusiTHbie yCJIOBHA A/l 00OrailleHHsi 3THX BOJ
Pa3/iHYHBIMK BeleCcTBAMH 3a CYeT B3aUMOJEGHCTBUA HX C TOPHHIMH
nopoaaMH U MeHee TrJy06OKO 3ajeraioliMMH TNOA3eMHBIMH BOJAMH.

YHCJly TaKuxX G/IarONPHATHHIX YCJHOBH# OTHOCATCA: BBICOKAs TeM-
nepatypa, O6oJablloe JaBlieHHe, YacTO 3HAuYHTeJbHOEe <CojepKaHue
pacTBopellHBlX Ta30B W Go/ibllloe pasHooGpasue NMOpOA ¥ BO, ¢ KO-
TOPLIMH TNPHXOAAT B CONPHKOCHOBEHHE BOALI, TOAHHMAIOLIHECS
¢ 60abIlIUX TJYOHH.

B npupoaHuix Bogax OnJla HafifeHa 60JbLIasi YacTb 3.1€MEHTOB
Tabauun MeHgeneesa. OAHAaKO HeKoTopHle 3JeMeHTH OblJIH OGHaA-
pPY)XeHbl TOJNBKO B HHYTOXHBIX KOJHYeCTBAX H NPHCYTCTBHE HX yaa-
BaJIOCb KOHCTaTHPOBaThb CMNelUaJbHBIMH BHICOKOYYBCTBHTEJbHEIMH
MerogaMu. Ec/iH Ke rOBOPHTb 06 OCHOBHOM MacCe CO/IEBOrO COCTaBsa
OGBIYHBIX TIPHPOANBIX BOJ, MMelOLUHX HaHGoJIblllee pacnpocTpaHeHue,
TO OHa CKJajniBaeTca Bcero u3 cemu wonos: Cl, SO, HCOZ, K,

Na‘, Ca"", Mg"", npuuem cpean katwoHoB Ca"" H Na’ o6uiyHO 3Ha-
yuTesbHO npeoGaajaior Hag Mg'" u K'.

JoBoasHO 4acTo, HO OGHIYIIO YXKe B 3HAYHTEJNBHO MEHbWHX (OTHO-
CHTe/bHO) KOHUEeHTpauuax, BCTpeyaiorca HoHw: HS’, NO,, NO,
HSiO;, J/, Br’, COj, HoPO), NH,", Fe' ", Fe""* Al'"", Mn"".

AmomuHuii, TpexsalleHTHOe Kejle30 M KpeMHe3eM CoZepiKarcs
o6LIYHO, KaK YKa3bliBaJloCh Bhlillle, B BHAe BOAHBLIX OKHCeil, Haxoas-
I(HXCS B KOVIJIOWQHOM COCTOsIHMH. VI3peaka BCTpeyaioTCsi B 3aMeTHHIX
konuyectsax Momu: Li', Rb", Sr*°, Ba'", F/, S;0}, AsO;”, BO;.
Ocra/ibHble HOHBI BCTPEYAlOTCA PeAKO W OOLIYHO B HHYTOXKHMBIX KO-
JHYECTBax.

§ 9. lpupoannie BoAb, OCOGEHHO NOBEPXHOCTHHIE, KPOMe MHHe-
PaNbHLHIX BellleCTB, COAEPXXaT WHOrAA 3HaYHTeJbHHE KOJNHYECTBa Op-
raHuyeckux peuects (Boas! 6oJsot, TopdsHukoB). Vi3yuenne cocrasa
OPraHMYeCKMX BelleCTB, COAePKalMXCA B NPUPOAHLIX BOAAX, MPOU3-
BOAHTCA TO/NBKO B PeAKHX CJyyadX, Hanmpumep NPH HCCAELOBAHUH
BOA He(TAHBIX MEeCTOPOXXAEHHH.

§ 10. Oaun u TOT Ke 3JIeMEHT MOXeT HaXOAWTbCH B Boaax B
pas/uuHbix dopMax (MHOTAA OIHOBPeMeHHO). AJMIOMHHHI H OKHCHOE
KeJe30 B KMCJABIX BOJAaX BCTPevyaloTCsd B BHAe HOHOB, a B Bojax
LIEJIOYHBIX — B KOJJIOWZAJIbHOM COCTOSIHHH B BHAE BOAHBIX OKHCefi.
KpeMHekuc/0Ta, Ha060pOT, B WIEJOYHBIX BOZAX MOXKeT HaXOHTbCA
B suge uoHoB (HSIOy’), a B KHC/IHIX BOAAX OHA HAXOLHTCA B KOVIJIO-
HAAJAbHOM COCTOSHHH. COOTHOIUEHHE MEXAY PasANTHHIMH PopMaMH
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enalbhlX KHCJOT 3aBHCHT OT AKTHBHOM KOHUEHTPaUHH HOHOB BOJO-
pola B AaHHOH Bome. AroT Bonpoc Gojee MoApoGHO Gyaer pasoGpaH
Huxe (cm. ra. VI).

2. NOBEPXHOCTHBIE BOADbI

~§ 1. MMpupoaHbiMH BOAaMH, COAEPXKAWMMH HaHMeHblUHe KOJH-
YeCTBa pacCTBOpeHHbIX BelIeCTB, ABJAAIOTCA BOAbI, BHINajaiolWiHe Ha
3eMJII0 B BHJe OCaaKOB, HO M 3TH BOAW COJEpXKAT 3aMeTHhle KOJIH-
yeCTBa pa3fHyHHIX BeulecTs. JloxkaeBasi BoAa BO BpeMsl KOHAEHCALMH
BOAAHBIX MapoB M BO BpeMs MafleHus Kanejb BOAH Ha 3eMNi0 yBJe-
KaeT M3 BO3AyXa pasjHyHble BemiecTBa. B goxaesoil Bome, Kpome
pacTBOpeHHHX ra30B — a30Ta, KHCJIOPOAa, YrJAeKHCJIOTh, OOHapyXH-
BAlOTCA B 3aMeTHHX KoauyectBax MoHm: NH;, NO;, NO;, SO/,

Na’, Ca’" u Mg'". KpoMe Toro, aoXaeBasi Boga COAEPXKHT MHKpO-
OpraHu3Mbl H MbUIb B BHAE MeXaHHYECKOH MpUMecH.

OGulee KONMYEGCTBO BelISCTB, PACTBOPEHHHIX H B3BellieHHHIX B
IOXAEeBO#H Bome, HHorma pocturaer 50 me2/2, HO OOBIYHO ObiBaeT
3HayHTeJbHO MeHblle. KosnyecTBo npumecefi OYeHb CHAbHO KoOJIe6-
JieTCsi H MHOrJa H3MeHSeTCs B 3HAYMTEbHHIX TNpejesiax gaxe B Te-
YyeHHe OJHOTO M TOro Xe A0XaA. BHayane npumecefi GuiBaer Goblle,
a 3areM BO3AYX MOCTeMeHHO OYHLIAeTCA H KOJNHYECTBO npHMecCeH
yMeHblIaeTcs.

B6ausn GoJblUMX NpPOMBILLTEHHBIX TOPOROB COAepXaHHe npume-
ceif B A0XAeBHX BoAax OuliBaer oObYHO GoJbllie, HeXeNH BAAJH OT
HHX, TaK KaK B ropogax armocepHuli BO3ayX, nOMHMO npumecef,
pOpasyiolInXcs eCTeCTBeHHHM nyTeM (nbuib, OKMCAK a30Ta, MOJaY-
yaiouiecss B pesyJsbTaTe 3IeKTPUYECKHX pa3psamoB B aTmocdepe,
aMMuaK, 0o0pa3yiouAca NPH pa3NOKeHHH OPraHHYeCKHX BeleCTs,
H T. A.), COIepXXHT TaKXe MpuMecH, MOABJIAIOWHKECs B CBA3H ¢ pabo-
Tofi NPOMBILJIEHHKX NPeANpHATHA, B BHAe AbIMa H ra30B.

§ 12. Bonu pek u 03ep OGLIYHO COAepIKAT 3HAYHTENbHO GoJblie
pacTBOpeHHBIX BeilecTB, HeXxellH A0XKAeBas Boga. Bopa Jlagoxckoro
o3epa, no KojuyecTBy NpHMecefi ABAAIOWAACA OAHOA H3 HauGosee
YHCTHIX MOBEPXHOCTHBIX BOA, COXEPXHT B CpeaHeM OKOJO 50 m2 npH-
mecefi Ha | 4; u3 HuX NpumepHo 30 M2 NPHXOAUTCA Ha MUHepalbHble
BelllecTBa, OCTajbHsle — Ha OpraHudeckue. Takoe xe NMPHUMepHO Ko-
JIM4eCTBO pacCTBOPeHHBIX BeLIeCTB CONEPXXHT BoAa pekH Heswl,
O6LIYHO Ke pedHble BOAB COJAepXKAT HX 3HaUHTeNbHO GoJbllie,

MuHepanusauns Boa nojapasiouiero GOJbIUHHCTBZ peK H o3ep
JAexut B npegenax ot 100 o 500 m2/s, HO HHOTAA AajeKo npesoC-
XOAMT 3TH npepennt. Boga osepa BackyHuak, Hanpumep, sBiasercs
HacCblileHHBIM PacTBOPOM XJIOPHCTOTO HATpusi, PacTBOPHMOCTb KOTO-
poro cocrasaset okoJo 320 2 NaCl B | 2 pactsopa. [losepxHocTHBIE
BOJAL OGLIYHO MHHepaJH30BaHH lJAaBHHM O6pasom 3a CYeT XJOpH-
CThIX, CEPHOKMCJILIX H ABYYIVIEKHCIBIX COJell KaJjblus, HaTpus H
MarHusa. Jas GONBIIMHCTBA peK H 080p HIHGGABHIYIO Aoawm coJslel
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B O0LieH MHHEpa/M3auUMH COCTAaBAsSCT THAPOKApOGOHAT Kajbuus, KO-
JIHYECTBO KOToporo 4acro gocturaer 50—80%.

§ 13. Caegyer OTMETHTb, 4YTO XHMHYeCKHil COCTaB peYHBHIX B
O3CpHBIX BOJX OTIHYaeTCs OGOJbLWIOH H3MEHYHBOCTHIO BO BpeMeHH,
TaK KaK 3aBHCHT OT ueJOro psjga GecnpepbiBHO H3MeHsiowmxcsa dax-
TopoB. XHMHYECKHi COCTaB peyHo# BOAbl onpeielseTcs Mnpexie
BCCro COCTaBOM TeX BOA, KOTOpbie MHTAOT JaHHY0 peky. BecHod
peka mnoJgy4aer O60JbiIOe KOJHYCCTBO BOJ MOBCPXHOCTHOTO CTOKa,
JIeTOM Ke TaKhe BOAB! MOCTYMNAlOT B PEKY TOJbKO MCPHOIHYCCKH, BO
BpeMs J0XK1eH, B OCTallbHOe BpeMsl peKa MUTaeTCsi TPYHTOBHIMH
BOAAMH.

B 3WMHHM{ fepuos NHTaHHE PEKH HAeT MCKIIOYMTEJbHO 3a cyeT
rpyHToBbiX BOA. COBepLICHHO OYEBHIHO, 4YTO BCC 3TH H3MCHEHHA
6yayT OTpaxKaTbCsi Ha XMMHYCCKOM COCTaBe BOAbl peku. M3MeHenus
coctapa 6yayT Tem GoJbuie, yem OOJblie pasHHUAa B COCTaBe OT-
Je/IbHBIX BOJ, MHTAIOWHX PeKy, H ueM OoJbiue H3MCHAETCA COOTHO-
UIcHHe MeXAY KOJHYECTBAMH 3THX BOJA, MNOCTYNAOWMMH B pCKY
B CAHHHUY BPCMECHH.

Boabliyio posib B XHMH3Me PCYHBIX H O3CpPHBIX BOJ HIPAIOT Mpo-
UeCChi, CBSI3aHHbe C JKHU3HCACATCAbHOCTBIO OPraHHW3MOB; OCOGCHHO
OTYCT/IHBO OHA CKa3blBaeTCA HAd M3MCHCHHH KOHLUCHTPAUMi yrJeKuc-
JOTL M KHCIOpPoAa. B JleTHee BpeMs aKTHBU3HPYeTCA JACATEIbHOCTL
PacCTHTCJbHbIX OPraHH3MOB H OHH 3HCPIHYHO ACCHMM.IMPYIOT Yyr.Jie-
KHCJIOTY, OCROO0xdas Kuciaopoa (npouecc dotocHHTesa). Kucuiopox
noTpe6asieTCs XHBOTHBIMH OPraHM3MaMH, BHICAAIOWMMH YTJCKHCs
Joty. OJHOBpCMCHHO MACT MOMOJHCHHE KHCJAOpOAa C MOBEPXHOCTH
BOAb 3a cyer atMocdepu. K KoHuy Jleta BoJa CTOSAYMX BOLOECMOB
HacToJbKO 00CIHACTCS CBOGOAHOH YrieKHCJIOTOH, YTO YacTo npHoOpe-
TaeT OTYCTAHBO BBIPAXKCHHVIO LUEJOYHYIO PeaKLHIO.

3uMo#i npouecchl (POTOCHHTE3a 3aMHPAIOT W PaBHOBECHE CABH-
raceTcsi B CTOPOHY OGorauicHHsl BOABl YrJIeKHCJOTOH H pe3koro obes-
HeHHs ee Kucaopogom. [Ipu 3TOM peakuus BOAb! CTaHOBUTCA GoJee
kucaoii. TlocaeaHee 06CTOATeNLCTBO B CBOIO OyYepeab BJeyeT 3a CO-
6oft ueAHl psAJ H3MeHeHHH B DaBHOBCCHBIX CHCTEMaX, CYyLICCTBYIO-
IHX MeXIAY OTICAbHBIMH COCTaBHBIMH YaCTAMH, COACpKaLUUMMHCS
B BoOJC.

JKusHeenTeIbHOCTb OPraHM3MOB CBAi3aHa He TOJbKO ¢ ra3aMu,
HO TaKxXe M CO BCeMH JAPYrHMH BCLICCTBaMH, HaXOAfIMUMHCA B BOJC.
[MoatoMy BJHMsHHE OpPraHM3MOB pacnpoCTpaHsieTcss Ha BeCb XHMH-
YeCKHM COCTaB BOJHI.

§ 14. Boabl okeaHOB OT.IMYAIOTCA GOJBIUHM MOCTOSHCTBOM XUMH-
YeCcKOro CoCTaBa MO CPaBHECHHIO C MOBEPXHOCTHBIMH BOJAMH CYLUH.
Oco6eHHOe MOCTOAHCTBO OTMCYACTCS B COOTHOLUCHHM MeXAy OTAe]Tb-
HBIMH COCTaBHBIMH YacCTAMH COJICBOrO <COCTaBa BOABI, KOTOpoe
0CTacTCA MPAaKTHYECKH OAHMM M TeM XKe jJaxke MpH AOBOJbHO 3HAYM-
TeJIbHBIX KoJeGaHuAX oObuie/i MHHepaau3auuu Boan. CoaepKaHue
colleit B OKeaHHYeCKofi BoJe COCTaB/ifieT B CpeaHeM Oko/o 35 2 Ha
1 k2 BoAH, T. €. oKoJo 35,7 2 Ha | 2 (yaenbHuEl Bec OKeaHHYecKOil
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Boan d = 1,02). CpeaHsin MHHepaJu3auus BOABI pa3.JHYHLIX OKea-
HOB, KaK BHAHO W3 MpHBeAEHHHIX HWXe uMdp, MOYTH OAHWHAKOBA:

Atnaurnyeckufi okead . . . 35,4 e/ke
Tuxuit okean . . . . . .349 »
Unaniicknit okean . . . . 348 »

OnHako yKka3aHHOe MOCTOSIHCTBO XWMHYECKOTO COCTABa OTHOCHTCS
TOJIbKO K OOulell Macce OkeaHWYeCKOW BOAb. B oTAelbHHX MecTaX
y Geperop Boga OKeaHa YaCTO OYeHb 3HAYWTEJbHO OTJIHYaeTcs OT
CpeaHero cocraBa Kak obuieli MHHepajau3auueil, Tak W COOTHOLLIEHHEM
MexXay OTAeJbHbIMH YacTAMH COJAeBOr0 COCTaBa. D10 OGbACHAETCH
r1aBHeIM 00pa3’oM BJIMSAHHEM MaTepHKOBBIX BOJA, MOCTYMalOUIHX B
OKeaH.

Oco6etno Go.bulne KoNMeGaHHs B MHUHepaHW3auMH BOAB Hab6.1i0-
BAIoTCs Y 3aKPbITBIX Mopeft M COeANIIAIOUIUXCA C OKeallaMHu Y3KHMH
npoausamu. Hanpumep, B ®unckom 3aiuBe Boga MOYTH MpecHas,
B 3anmajHoH Xe yacth Danrtuiickoro Mopsa MuHepa/M3auus BOAbE
cocrasaser 10—I12 2/ke. B 3amkuyToM 3aauBe Kacnuiickoro mMops —
Kapa6yrase — muHepaansauns aocruraet undpor 164 2/xe.

§ 15. loka3aio waiauuue B MOpcKoil Boae Goiee 30 Pas3aHYHBIX
9NeMeHTOB, B YHCJe KOTOpPHIX HAXoAATCA cepe6Gpo, 30.0TO, MbIUIbAK
u ap. OnHako KOHueHTpauusi GOJbUIHHCTBA 3.4eMeHTOB, 06lapyXeH-
HBIX B MOpPCKOH BOAe, HUYTOXKHa. OClIOBHasi Macca CO.1eBONO COCTaBa
MODPCKOH BOAB CKJansiBaeTcsi M3 TeX e ceMH uonoB— K°, Na’,
Ca™, Mg, CI, SO}, HCO,, — kotopbie COCTaBJAIOT OGBLIYHO

OCHOBIIYI0 MacCy CONeBOro COCTaBa MOBCPXHOCTHHIX W TPYHTOBLIX BOA
Cyuii. B TO Xe BpeMs MO COOTHOUIGHHIO MeXAy STHMH HOHAMH
MoOpcKasi BOJa pe3Ko OT.IHYaeTcsi OT MpecHBX BoA MaTepuka. Ecan
B MpecHbIX BOAAX CyulM Ha TMAPOKapOOHAThl MPUXOAWTCA B CpealieM
0Ko.10 60% o6uiero Ko.tYccTBa COJell, a Ha XJIOPHCTbie COJAH OGBIYHO
vexee 10%, To B MOpPCKOH BOZe Ha YIJVIEKHC.]ble COJH MPHXOAHTCA
B cpenneM Beero 0,3%, a Ha XJOpHCTbie coJaH Okoao 80%.

3. MOA3EMHBLIE BObl

§ 16. Haun6oabwum pasnooGpasneM MO CTeNeHH MHHepaJuU3auHK
H COOTHOUIEHHIO MeX1y OTAejqbHBIMH COCTaBHBIMM YacTiIMH OTJH-
YaloTCs, KaK OTMeyajoch Bhiule, MoA3eMHble BoAH. O6uias MuHepa-
JH3auMA 3THX BOA Ko.e6.jeTcsi B 1UHPOKHX Npejesax, U Hapsagy Co
c1a60 MHUHepaW30BaHHBIMH MpEeCHLIMH BOAAMH BCTPeyaloTcs MoA-
3eMHble BOABl € KOHUeHTpauHeil coJlei ropasao O6ocee BbICOKOH,
HeXeJlu B MOPCKOH Bofe.

Cna6o muHepann3oBaHHble BOABl, 3aJleraiouiue OGHIYHO Ha He-
6oJIbILOH rJy6GHHe OT MOBEPXHOCTH, OYeHb YaCTO MaJjO0 OTJIHYaIOTCA
Mo XHMHYECKOMY COCTaBy OT CpeaHero CoCTaBa MOBepXHOCTHHIX BOA,
HO Bce XKe MHHepa/jM3allisi HX, KaK MpaBu.1o, 6onee BuicOKas. B 9a-
CTHOCTH, OHH cojepxaT OObYHO GoJibllie CBOBOAHOW YIVIEKHCJIOTH H
ruapokapGOHaToB, 4TO CBfi3aHO ¢ oforauieHueM BOA CBOGOZHOM.
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YrACKHCJIOTOH B TIOBEPXHOCTHHIX CAOAX TpyHTa TpPH HHQUABTPAUMH
3THX BOA. B Bo3ayxe, HaxogsleMcs B BepXHHX CJOSIX IPyHTa, OCO-
GeHHO B NOYBEHHOM CJve, KOHUEHTPAUHs CBOGOAHON YrAeKHCAOTH
(3a cueT Xu3HeleATeNbilOCTH OPraHW3MOB H MPOLECCOB Pa3IOXKeHHs
OpraHHYeCKHX BelleCTB) B ACCATKH W COTHH pa3 Bbillle KOHLEHTPaLHH
YTJIEKHCIOTH B aTMOC()epHOM BO3ayXe.

OGoratusiuncs cBOGOAHON YIIeKHCJIOTOH, BOZa NpPH CBOeM aaJjb-
HefilueM ABHXXeHHWM 110 TPYHTY pacTBopsier KapGoHaT Kajbuus (Mar-
HHS) ¥ MHHepa/M3auus cc rosbilwaerca. B 3aBucHMOCTH OT cocTaBa
H CBOWCTB MOpOA H APYI'HX BOA, C KOTOPHIMU AaHHAs BOAA MPHXOAUT
B COMPHKOCIIOBEHHC MPH CBOcM ABHXKEHHH, a TaKxe OT APYrHX ycJo-
BHii XH3HHW BOAW (TeMmeparypa, AaB/ellHe, KOJHYECTBO H XapaKTep
XKHUBbIX OpPraHu3MOB B M0pPO]1ax, BCTpeya Ta30BBIX CTPyH, HAYLIHX
C [JIyGUHB, U T. A.), GOPMHUDYETCA TOT HAH HHOH XMMHYECKHH COCTaB
B0JbI.

Cocrap Boaml GecnpepbiBii0 H3MeHSIeTCS BO BpeMeHH, B OAHHX
cllydasx ObICTPO, B APYrHX MeAJieHHO, TaK KaK COBeplUeHHO HeBO3-
MOXHO MpeACTaBHTb Cebe ycloBHS, obecnedusaloillde MOJIIYIO H30-
JHPOBaHilOCTb BOABI OT BCeH OKpyKaloiue#i 06CTaHOBKH H OT BAUSIHHS
XHMHYCCKHX H (DH3HKO-XHMHYECKHX npoueccos, GecnpepbiBHO IipoTe-
KAIOWHX B 3SMHOK Kope.

§ 17. B cBasu c ypesBbiyaiiHEIM pasiloo6pasueM )cjosuii ¢op-
MHpPOBailHs, COCTaB MOA3eMIILIX BOJ BecbMa pa3HooOpased. B ognoM
clyyae Boja MHHepa/lU30BaHa MPeHMYLIECTBEilil0 3a CYET XJOPHCTHIX
co.eif, B APYroM rJlaBHO# COCTaBHOH 4acTblo MHHEpaJbHOro COCTaBa
ABJISIIOTCA CyldbaThl; B OAHOH BOAe M3 KaTHOHOB MpeoGJagaeT
Larpuit, B Apyrofi MarHu#d u T. A.

HOTZAa B MOA3eMHEIX BOJAaX BCTPEYAIOTCH B 3HAYMTEJbIIBIX KOH-
LUEeHTPAUMAX 3J]eMeHTb!, KOTOpble B [I0BEPXilOCTHIX BOAAX WJH COBCEM
He BCTPevyaloTCfi, HMJH HAXOAATCA B HHY10XKHBIX KOHLEHTPauUHMsX.
B Boaax, cBAzaHHbLIX, HanpuMep, ¢ CyAbPUAHBIMU PYAAMH H.JIH C NO-
poaaMH, COAepXKALKMH MbILbAKOBHCTHIE COeJMHEHHS, BCTpeyaloTcs
HHOTAa B 3HAYHTENbHBIX KOHUEHTPALHMAX MBIWbSK, Medb, MapraHeu,
LHMHK ¥ Apyrue MeTallibl. DTH BOAb! COZepXKaT Hepeako CBOGOAHYIO
CepHYIO KHCJIOTY H Goabliie KoaHdecTBa »edesa. C MecTopoxie-
HUAMH HedTH yacTO CBS3aHBl BOABI, COAepXKaillde 3HAYWTeJbHble
KoJudecTBa Hoga u OpoMa.

Boab oyenb CBOeOOpasHOro COCTaBa BCTpeyalorcsi B paiioHax lie-
Hapilefi BYJKallMYeCKOH [esTebHOCTH. DTH BOAbI HIlorga o6ora-
LAI0TCA 3HAYUTEJbHBIMH KoJHdecTBaMH rasoB — CO; CHy u ap.
Hekotopble H3 3THX BOA COAepXaT 3HayuTellbHble KOJIHYECTBA
¢rcpa, Gopa U APYTHX 3JIeMEHTOB, HE BCTPedaloWMXCA B GOJbLIMX
KoJMyeCTBax B OOBLIYHBIX BOAAX.

§ 18. Boan, o6Gaajaioiine BHLICOKOH MHHepaJu3auMel HAHW CO-
ZepXKawye B 3aMeTilbiX KOJH4YecTBaX Crenuduyeckue 3jeMeHTH, OKa-
3bIBAIOT aKTHBHOe (U3HOJOrHYecKoe AefiCTBHe HA YeJIOBeYeCKHii op-
FaHu3M M HCMOJNb3YIOTC 4acTo ¢ JeyeGHhIMu uensMu. Takue BOAH
Ha3biBaloT MHHepaJlbHBIMH. He cjlesyeT 3TOT TepMHH nyraTth ¢ Tep-
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MWHOM MHHepa/u30BaHHble (WIMW COJeHble) BOMABI, TaK Kak NMOCHenHHit
yKasbiBaeT TOJIbKO Ha TNOBHIUCHHYIO MHHepaau3aluio Boanl. Muwe-
paabHOi BOZOIl MOXeT Ha3wWBaTbCA TaKXKe W TNpecHas BOAa, ecln
OHa CONEPXHT KaKue-TH6O COCTaBHBlE YaCTH, OKa3biBalOLHe AKTHB-
HOe JefiCTBHe Ha Ye.10BeYeCKHii OpraHH3M.

Boay HyXHO CYMTaTb MHHepaJbHOM, eCiau B Hell KOHUEHTPauus
KaKo#i-TH60 COCTaBHO# YaCTH W3 NepeyucleHHslX B Ta6a. 1 Goablue,
YyeM yKa3aHo B 3Toit Tabauue.

TaGauua §

MuHuMaabhble KOHUEHTPaLUH PACTBOPEHHLIX BellecTs,
NPH KOTOPHIX BOJAA CYUTaeTCH MHHepanbHOA

Coaepxanue
HauvenoBanne coctaphoit MacTH Popmyaa B2mwualxe
8OAb
O6Giuce KOAHYECTRO PACTBOPCHHHX  TBEPAKX
BCUIECTR « « « & 4 o 4 o o o o o o o o o » 1.0
CB060AHAR YTACKHCAOTA . . . . « . . . .« v CO, 0,25
BPOM-HOH . . « « v v v v v v v v v v e . B¢’ 0,005
Hoamow . . . . . . o o v v v v it oL J 0,001
DPTOP-HOM . . o . v v e e e e e e e ¢ 9o F’ . 0,002
FuapoapeeHaT-HOH . . . .« . . ¢ v v v o . . . HAsO, 0,0016
MCTAaPCCHHT-HOH .+ « . + .« + « « o o « o o . AsO, 0,001
Cepa, oTBCNAIOWAN CCPIIOBATHCTOH  KHCJIOTE
(H.,S,0;) u ceporoaopoay (HS). . . . . . 0,001
MeTadoprat KMCAOTa . . . . . . . . .. . . HBO, 0,005
JaTH-MON . L L L L L e . ! Li 0,001
CTPOHUMH-MOH . . . . « + « « v v o v o o o . Sr” 0.00¢
Bapuit-Mon . . . . . . ... ... . , Ba™ | 0,005
Xeneso oxucHoe uAM 3aKMcHoe . . . . . . . . Fe™ naun Fe™ | 0,010
PanmoaktugnocTs . . . . . . . G s e s 3,5 ea. no Maxe

11l. BLIBOP THIMA AHAJIH3A BOLbl
H METONOB OTAEJIbHBIX ONPEAEJNIEHHA

1. BbIBOP THNMA AHAJIH3A

§ 19. Tun ananu3a BoAH, T. €. NepeyeHLb HEOGXOAMMBLIX onpede-
JIeHWH, NOJIXKeH YCTaHaBJMBaTbCA B COOTBETCTBHH C LeJeBHM Ha3Ha-
YeHHeM aHaJKW3a M B 3aBHCHMOCTH OT TeX 3ajay, pellieHHe KOTOpuLIX
6yaeT YacTHYHO HJH TIONHOCTHIO OCHOBBIBATLCA Ha pe3y.abTaTax
atoro aHaausa. [Ipu olleHke, HanpuMep, BOAB C TOYKH 3PeHHs MNpH-
TOAHOCTH €e AJs NUTb MOIYT HMETb OuYeHb OOJAbINOC 3HayeHHe
HHYTOXHBIE COMepXKaHUA a30THCTOH KHCAOTHI W aMMHMaka (ZdecsATble
H jaXke COThle NOJH MHJJAWrpaMMa Ha | 2); 3TH coCTaBHble YacCTH
ABASAIOTC TOKa3aTe.1IMH 3arpsidHeHHs] BOZAHI.

B yka3aHHOM cJ/lyyae NepeYyeHb HeOOGXOAMMLIX ONpeleJeHHi NOJ-
JKeH BKJIOYaTh aMMHAK M a30THCTYI0 KHCiI0Ty. Ecau ke Boga
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npejlHa3Hayena s OXJaX/leHHus, TO Aaxe ropasfo 6osee BHCOKHE
KOHLUCHTPAUHH aMMHAKAa H a30THCTOH KHCJOTHI He HMCIOT HHKaKoro
3HAUYCHUS W BK.1I0YaTb B aHaIM3 olpenesieHHsT 3THX COCTaBHBIX 4a-
cTeil He cJenyer.

Ilas oueHKH arpecCHBHOCTH BOjbl 1O OTHOWICHKIO K GCTOHY pe-
nialollee 3HAYCHHC HUMeeT ColepXaHHe B HeH CBOGOAHON YIJIeKHC-
J0Tbl. ArpCCCHBHOCTb XKC BOAB! MO OTHOWIEHHIO K THIICY COBEPLIEHHO
HC 3aBHCHT OT COACPXaHHA CBOGOAHON YIJIEKHCJOTH! B BOZAC.

B HeKoTOpbIX CIV4asiX HYXCH NOAPOGHHI aHAIH3 BOAbl, BK.IO-
YaloulHii ONMpelesCHHe MHOTHX COCTABHBIX YacCTCH, B APYrHX MOXHO
OrpalHYUTLCS 11€60bHM YHCIOM omnpcaetenuit. [las npuroros.ic-
HHsl, HaTIPUMCP, PacTBOpa NOJUCY bHAA Gapus, MPHMCHACMOro IS
ONpPLICKUBAHUA PAaCTeHH#, HCMPHrONHA Boja, Colepxkaliasi Gosbiioe
KOJIHYeCTBO TH;IpOKapGOHAT-HOHOB H Cy.ib(aT-HOUOB, TaK KaK 3TH
HOHbI GYLYT OCAaXj1aTb HOHbI Gapusi B BHI€ CEPHOKMUCJLIX H YT.IC-
Kucabix coeif. OcTasbHble COCTaBHbIE YacTH CYUIECTBCHHOTO 3Hauyc-
HHS He HUMCIOT. B nanHHOM ciyyae AIsi CYXIACHHS O NPUTOAHOCTH
BOAB ['JCTaTOYHO OMPeAe.THTb TOJIbKO COAEpXaHue B Hed Cy.ibgaT-
HOHOB K THAPOKapOOHAT-HOHOB.

W3 ckaszaHHOro siCHO, YTo BOMPOC O TOM, CKOJIBKO COCTaBHBIX
4acTeii HYXHO OMpPCACJATL NPH AHAJM3C BOJABl M KaKHC HMCHHO,
NOKEH pellaTeCs B 3aBHCHMOCTH OT LCJEBOTO HA3HAYCHHA 3ITOro
aHaJH3a.

§,20. B npakTuyeckoii paboTe TrHNpOreo’ora WK HHXeHCpa-
reoJsiora CpaBHUTEbHO Pelko BCTpPevaloTCsl CJyyad, Koraa NMpd aHa-
Ju3e BOAbl MOXHO OrPaHHUYHTHLCA ONpPENEJCHUCM KaKoM-ju60 oaHOM
HJH ABYA <OCtasuoix 4dcredl coaesoro coctaBa. O6bl4HO AJs pclue-
HHS TeX HJM HHbIX BOTpoOcoB TpebyeTcsi 3HATb COAEpXKaHHE BCeX
COCTaBHBbIX 4acCTCH, H3 KOTOPBIX CK/aAbIBaeTCsi OCHOBHas Macca Co-
Jesoro coctaBa Boaul. TIpHOGIU3HTCABHO CYAHUTb O COVIEBOM COCTaBe
BOAbI MOXHO Ha OCHOBaHHH CJCAYIOUIMX ONpCAEJCHHI: ofwWci Xe-
cTkoctd, nona HCO], uonos CO;, Cl, SO/, ecau onu npucyr-
CTBYIOT, a Takxe pH.

OG6ulasi XeCTKOCTb XapaKTepu3yeT CyMMapHOoe CofiepXXaHHe HOHOB
Kaiblusgs W MarHusi B Boje. COOTHOWIEHHE MeXAy CoAepXKaHHUeM
wonos HCO, CI"’ u SO, c oaHO# cTOpOHSI, # O6UIeH KEeCTKOCTH —
C Apyrofi, naeT MpeACTaBjJeHHE O CYMMapHOM CONEpPXKaHHH HOHOB
natpusi U Kaaua. M3 aHWOHOB HeKoTopble NpHpoaHbie BOABI CO-
zepxaT 3HauuTe]bHble KoaHuecTBa HoHOB NOJ, HHOraa B 3aMeTHHIX
KOJTHYECTBAX BCTPEYACTCH XKcje30. B BHAY 3TOro npHBe/eHHbIN Bbille
nepeyeHb ONMpEeAC/IeHH NOMOJHAOT OOLIYHO KauyecTBEHHBIM OTpeje-
Jennem NOj, Fe'" u Fe'"'.

Has Gosee nMoApoGHON XapaKTepHUCTHKH COEBOro COCTaBa BOAH
cllenyet, BMecTo OOLIei XKECTKOCTH, ONpelesiuTb OTAETbHO colepa-
HHE HOHOB KaJibUHA W MarHus, NONOJHHTb aHaJIH3 ONpele/ieHHeM
HOHOB HATpUs H KaJiHs, a TaKXKe BKJIOYHTL OMNpeNeseHHe CyXoro
OCTaTKa, CyMMbl TOJYTOPHBIX OKHC/OB (R203;) H KpewHeKHcJoTH.
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TMpu 3ametnuix copepxkanusax NO,, Fe'” (Fe' ) u cepoBosopona
clefyer ONpCAeATh KOJHYECTBEHHOE COAepiKaHHe 3THX COCTaBHBIX
yacreh.

JIA9 OEeHKH arpeccHBIIOCTH BOjbI MO OTHOLIEHHMIO K GeToHYy B aMa-
JH3 BKJAIOYAIOT onpejienenne cBoGo1HON YIVIEKHCJIOTH H ClenHaabHoe
onpejenelue TaK HasbiBaeMo#l arpeccHBHo# yriekuciorel. Ilpu ana-
Jiu3e BOjl, MpejlHa3sHaYeHHLIX AAS MHTbS, ONPEefensioT TAKXKC HOHbI
NO, u NH,, okucasieMocTb Bojbl U ee (pH3UYECKHe CBOHCTBaA: UBeT,
3amnax, Mpo3payHoCTb.

§ 21. B nacrosiuee BpeMs NMPH FHAPOre0JOTHYECKHX U HHXKeHep-
HO-Te0JOMMYeCKHX H3bICKAIMAX Yaule Bcero IPOHU3BOAATCA 4YeTwipe
TUMA aHaAAU30B BOj1, yKasaHuele B Taba. 2. Jlas moayyeHus oGumeit
XapaKTePHCTHKH XHMHUYECKOro COCTaBa Boj H3yyaeMmoro paiioHa, Bul-
SIBJEHHS TPaHHIL PAcPOCTPAHEHHS PasdHYHBIX THIIOB BO;L H BBISICHC-
HUs OOUUX 3aKOHOMCPHOCTeH M3MeHEHUs COCTaBa BOjl B CBSI3H C -
POreoAorHyeckHMu 0COGEHHOCTAMH pailoHa HyXHO 0OblYHO IpoH3Be-
cTH 60abllIoe YHCIO XHMHYECKHX aHaAH30B BoA. B oCHoBHOM 3TH 3a-
Nayd Moryt ObTh paspelielll Ha OCHOBAaHHH pe3yJdbTaToB aHadH30B
I Tama u vactuyno Il Tuna.

Jlas 6oaee noapoGHodl XapaKTCPHCTHKH THIHYHBIX Boj padoHa
WAH BOJ, HMEIOWHUX cneunUyeCKHil CocTaB U MPEACTaBAAIOUIUX Ka-
Koii-1160 unTepec, oTOUPAIOTCH OT1e1bHbIe MPOOHI ITHX BOA A5 aHa-
ausa mo III 1any. IV tan anaausa npuMensieTcs NMPU PellieHHH TCX
WM MHBIX CMEUHA]bHBIX BOMPOCOB U NPOM3BOAUTCHA M0 OTAeNbHOMY
33j1aHHI0. DTOT aHaAU3 MoXKeT ObIThb KaK COKpauleHHbIM H BK.J1I0YaTh
TOIBKO OnpejledeHHe OTAeNbHBIX COCTABHBIX yacTeil (HJIH OaHO# CO-
CTaBHOW YacTH), Tak H, HAoGOPOT, MOJAHBIM H BK/IOYATb 1ONOJHH-
TeJbHbIE Ompejeselus, KOTopele He BXOASAT B NepeyeHb onpejleneHu,
yKkasanueix aas II1 tana.

§ 22. Kaxawiit u3 nepBuix Tpex tumoB anaausos (I, II a III),
yKasaHHbIX B Ta6a. 2, MOXeT AOMOAHATLCH MO CMEeLHadbHOMY 3aja-
HUIO ONpeleNCHHSIMH, He yKasanHuIMH B Tabaune. Ilpu cbemke B
paiioHe PY1HOrO MeCTOPOXKIACHHA MOXHO, HanpuMep, aHaaussl | Tuna
HCIOIb30BaTh ;451 o6uleidt MpejBapUTeAbHONl XapPaKTEPUCTHKH BOA
paiiloHa # OTHOBPeMeHHO B KayecTBe NOMNOJHHUTEIbHOIO MOHCKOBOFO
NPHU3HAKa, eCJiH BKIIOYHTL B aHAJIH3 CMellHadbHble ONMpPeleNeHns co-
ZlepXKaHUA KaKoro-au6o TsXKesoro Meraina B 3aBHCHMOCTH OT THIa
mecTopoXaeHus. Jlas OUEHKH arpecCHBHOCTH BOA MO OTHOUICHHIO K
GeToHy MOXHO MpPOH3BOAHTL aHaaus Il Tuma, HO o JoaxKeH GwITb J0-
NOJHCH CMeNHaABHBIM OnpejieieHHeM arpecCHBHON yriekucaorThl. Ilpu
atom onpenenenne NO', NH|, a Takke OKHC/IS€MOCTH CTaHOBHTCH,
Hao60poT, HU3IAHUIHAM.

Jlasi XapaKTepHUCTHKH COCTaBa MHHepasibHbIX BoA HmeeT Goasblioe
3HayeHHe faXke OTHOCHTEIbHO He3HauHTeNbHOe ColepXkKaHHe dieMel-
TOB, He BCTPEYAIOLUXCH B 3aMETHBIX KOJNHYeCTBaX B OOBIYHBIX MPH-
PO/IHBIX BOjAX,— HoAa, 6poMa, JAuTHA H Ap. [loatoMy npH anann3e MH-
HepaabHBLIX BOJA HEAOCTaTOYHO MPOHM3BECTH ONpeneNeHHs, yKasaHHbe
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Ta6anua 2

THnbt aHaAH3OB

Tun
ananusa

Iepetieus onpeaeneunii

Xapaxrepncruxa auvanusa

11

HI

v

dusnueckue CBOWCTBA, MeCT-
xocts, CI, SO}, HCOj CO%,
pH. Kauecrsenuoe oitpenene-
ume Fe --Fe' ', NOj, NOj*,
NH, *

du3ngeckue CROHCTBa, C{',
SO}, HCO; COj, NO;, Ca’,
Mg", Fe”, Fe™", pH, CO; (c806.),
cyxoit octatok, NOj* NH,¥,
OKMCASIeMOCTD

dusngeckue csoicrsa, CV,
SO§, HCO; CO;, NO;, NOj,
Ca”, Mg", Na, K', Fe", Fe™,
Mn”, NH;, R,0,, SiO,, pH, CO,
¢806. u arpeccusuas, H,S, cy-
XO# OCTaTOK, OKHCAAEMOCTL

Onpexeneunts no cneunant-
HOMY 3a3aHH

Cokpawenuwit avamus. Tpuve-
HfieTCsl NS IPEABAPUTEALHONH XapaK-
TepHCTHEM BOA paiona. Moxer npo-
M3BOAMTLCA R MNOAERLIX YCAOBHAX
{‘npomeuuu.\m merogavu. Cymmy

a’ -+ K' suyHCAAKOT no pasuocTih.
PesyavTaTit He Jal0T BO3MOMXHOCTH
NpoH3BeCTH KOHTPOAL aHaAH3a

Auaau3 paer obulylr XapakTepH-
CTHKY BOAM, NPOH3BOIMTCA R moay-
craunouapuux HAK CTauuoHapHuiX
ycaosuax. Boamoxed oGumit kon-
TPOAL aHaAM3a 110 CYXOMYy OCTarky.
Cyymy K' + Na* suiucasor no pas-
1IOCTH

Noapo6umii avaans. Mpuveusercs
AAfl XapaKTePHCTHKH THUHYHLIX ROR
WAM BOA, NPEACTABAAWMX CleuH-
¢duiecknii  MuTepec; NPOU3ROANTCH
B cTauuonapuux saGopatopusix. Pe-
3yALTAaTHl NO3BOAAKT NPOUIRECTH
o0l KouTpoAb asasmu3a no cy-
XOMYy OCTaTKy M NO CyMMaM M2-IK6
24HOHOB W KATHOHOR

Cueunanbupie anaausu ¢ BkI0Ye-
HHeM OnpeaCACHHH, lie NpelycMoT-
PCHHLIX B NpEILLlyWwHX THNAX, 1AM,
#ao6opoT, aHaAH3M COKPAIENHOro
THNa ¢ onpeiefennHem TOALKO OT-
Aeabublx cocrtanux vwacted. [lepe-
deuL onpeacAeditii yCTaHaBAIRAETCS
B 3aBHCHMOCTH OT ueaesoro Haida-
ednss avanisa

* OnpeaensioTcs Npx ouedke NPUrOAMOCTH BOAM 1AS HHTLA.

ans 111 Tdna aHanusa, M nepeveHb HeoGXomMMBIX OMpeneeHufi
noKeH ObTh AOMOJHeH. B YaCTHOCTH, ANsi XapaKTEPHCTHKM MHuHe-
PanbHBIX BOA UMeIOT GOJIbllIOe 3HAYeHHEe COCTAB COMepPKAWUXCH B HUX
rasos, CTelleHb PaJHOAKTHBHOCTH, a TaKXe TEMMEPATYPHHIH DeXUM.

§ 23. HeoGxonuMocTs B cnemuanbuuiX (tun 1V) ananusax mo-
KeT BOSHHKHYTb, Hanpumep, Npy H3y4eHHH BOA C LEJIbIO HCMOJAb30-
BaHHfl UX B KayeCcTBe MPOMBILIEHHOrO Chipbsi AJIsi MOJyYeHusi HOAa,
Gpoma u 1. 1. IMpu 310M A5 pelueHHs OTAENbHBIX BOMPOCOB, HAaMpH-
Mep BHISIB/IEHHs] 3aKOHOMePHOCTeH B pacmpejesieHHH BOA C Pasiuy-
HOH KOHUeHTpallued NaHHOH COCTABHOH YacTH, MojcYera 3amacoB BOJ
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H T. [, MOXKeT OHITh Lej1ecO06pa3HBIM NPOU3BOACTBO GOMBILOrO YHCIA
AHaNM30B, COCTOSLMX W3 OMpenejieHHs BCero ONHONH-ABYX COCTABHBIX
yacrefl.

2. BbIBOP METOAOB OTAEJIbHbBIX ONPEAEJIEHHA

§ 24. Ilpu beiGope MeTONOB OTAENbHBIX ONpejesieHHil, Tak Ke
KakK M MpH yCTaHOBJEHHH 06beMa aHa/lk3a, HYXXHO yYHTHIBAThb B Mep-
Byl0 ouepelb llesieBoe Ha3HayeHHe aHalu3a. TOYHOCTH ONpejeseHkit
OTAEJIbHHIX COCTaBHBIX Yacreif OGYC/IOBHT W TOYHOCTb OTBETa Ha BO-
npoc, KoTopuiit 6yleT pelaTscs Ha OCHOBaHHH Pe3yNbTaToB aHalu3a.
B crauxoHapHbIX N1a6opaTOpHsX aHaNH3B BOAB NMPOHU3BOAATCH OOHIY-
HBIMH METOJaMH KOJMYECTBEHHOrO aHajlu3a. DTH MeToAnl ofecrneyu-
BalOT BLICOKYIO TOUHOCTb, HO HEKOTOpHle M3 HHX, HalpHMep BecoBble,
OYeHb TPYAOEMKH H OGYC/IOBAMBAIOT GOJBILYI0 CTOMMOCTb aHa/jH3a.

§ 25. B Tex ciyyasx, Korfia GoJbliasi TOYHOCTh He Tpe6Gyercs, ue-
Jlecoo6pa3Ho TMOJMb30BaTLCA MeHee TPYNOeMKHMH, a CJieJoBaTebHO
u GoJlee NlelleBbIMH, yNpOLEHHBIMH METOAaMH aHalu3a.

YNpoleHHBIMH MCTOAAMH aHaNH3a LIKPOKO MOJNL3YIOTCS NpH pa-
6oTe B MONYCTaUHOHApHHIX YCAOBHAX, T. €. MpH MPOU3BOACTBE aHa-
JIX32 He B XMMHYECKOH J1abOpaToOpHH, a B MOMEIUeHHH, He HMeloLeM
crneuuansHoro o6opynoBaHusi AN aHaAWTHYecKoi paGorl. OcoGen-
HOoe 3HayeHHe YMPOILEHHble MCTOAbl MMeIOT JJf MOJEeBLX aHANH30B
poabl. TepMHHOM «MoNeBoli aHaNk3 BOAbI®» OGBIYHO OMNpeneNsioT aHa-
JIW3, KOTOPHIH MPOH3BOIUTCH HeNOCPEACTBEHHO y MCTOYHHKa. Ilpous-
BOACTBO aHa/lu3a y MCTOYHHKA fBASETCS B UENOM psAge cayyaes
BecbMa Lenecoo6pa3HbiM, a onpesiesieHle HEeKOTOPHX COCTaBHBIX Ya-
CTeil BOAK HENOCPEACTBEHHO y WCTOYHHKA — AaXKe HEOGXOZMMbIM.

IMonyyute NpaBuibHOE MpCACTaBNeHHe O COAepXKaHHH B BoJle He-
KOTOPHIX «HEYCTOHYHBBHIX®» COCTaBHBIX YacTeidl MOJXXHO TOJbKO IpH
YCIOBHH UX OTpeJenellusi ToTyac e Mo B3sATHH npobul BoAn. K uucay
TaKHX COCTaBHHX YaCTCH OTIHOCATCA B NCPBYIO oyYepelb: a30THCTas
KHCAOTa, aMMHaK, cso0oaHasi yrackucnaora, pH, ceposogopoa, cso-
6GoAHBIH KHCIOPOA, 3aKHCHOE JKeJe3o.

TNoncoo#t ananu3 MOXeT OKas3aThCH TaKKe HeoGXOJIHMBIM B Jy-
Yyae HeBO3MOXHOCTH AOCTaBKH NPo6G Boabl B CTauHoHapHYi Nabopa-
TOPHUIO, HampuMep MpH MapUIPYTIEIX CbEMKaX BAAJNH OT MyHKTOB, rie
MMCIOTCSl CTallMOHAPIIBIC XUMHYecKue JNaGopaTopuu. CiielyeT yYHTHI-
BaTh, YTO TPAHCMOPTHPOBKA NMPOG BOIb BOOOLILE CBA3aHA C LCABM pPsi-
IIOM OCJIOXKHSIIOWHX OOCTOATCABCTB: CTEKASIHOM Tapo#, GOJbLIHMH
o6beMaMH NPo0, BO3MOXKHOCTBIO 3aMep3ailsi Npo6 B 3WMHCC BpeMms
u T. A. Henb3s Takke ynyckaTe M3 BHIa, YTO B ueioM psifie c/iyyaen
MOXXHO BOOGUIE OrpaluyuTbCs COKPAILeHHBIM MOJNIeBHIM ailalu30oM,
ropasno GoJsiee AelleBbiM, YeM 1aGopaTOPHBIH, W He MOCHJIaTh NpoGH
BoAnl B J1a6OpaTopHiO, eCJIK JaXKe TaKass BO3MOMKHOCTb HMeCTCs.

lpu mpouspoacTBe MONEBHX aHANH3OB MPHMEISIOTCA Pasuyiibie
METOIbl, MpHYeM OMNpeJejeHHe HEeKOTOPHX COCTaBilbIX YaCTCH MOXHO
BLIMOJIHATD 110 TOH XKe MeToAuKe, KaKassi OGBIYHO npHMeHsieTcs B CTa-
UHOHAPHHIX N1a60opaTopusiX, CEJOBATENbHO, MNPAKTHYECKH C TOH XKe
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crenenbio ToYHoCTH. OIHAKO MPH MPOW3BOJCTBE OMNpeeIeHHil ITHMH
Metolamu Tpebyercs rpoMO3iKasi annapaTypa, TPaHCMOPTHPOBKa KO-
Topoii 3aTpynnateasta. [Tostomy npu noseBblX aHadH3aX onpenese-
HHsI BCeX COCTaBHHIX YaCTed CO.1€BOro COCTaBa BOJHI OGHIYHO MPOH3-
BOAAT YNpOUIEHHHIMH MeTofaMHu, XOTH W MAIOLUIMMH MeHbLYylo TOY-
HOCTh, 110 1€ TPeGYIOLHMH rPOMO3/IKOii anmapaTypHl.

IMoneubie amaJu3bl BOAB OOBIYHO NPOM3BOASAT MPH MOMOLIH MOp-
TaTHBNBIX MOJEBHX JaGopaTopHi, ChelHaJ bHO CKOHCTPYHPOBAHHBIX
415 3TOi Uenu. IloleBble s1aGopaTopuH MOryT OKa3aTe BecbMa 60/Ib-
1yio Nomoutb Npu noaesoi pabGore. [Ipu usyucuwu manouccrenosan-
1IlIX paiionoB Hele1ecoo6pa3Ho OTGHpaTh NOYTH Hayrafi orpommioe
KO.1H4eCTBO Npo6 BOJABI X OTCHJIaThb MX B J1aBOpaTOpHio AN MpPOU3-
BOJCTBa TOYNHX H MOAPOGHBIX aHaNH30B, KaK 3TO WHOrMA Jieslaercs.
Hepenko 3nauuTesibhiaf 4aCTb TaKHX aHANH30B OKa3hiBaeTCsi COBep-
wenno Gecnonesnoi. ['opa3fo uenecoobpasnec B NanHOM Cjyyae
ORICTPO MONYYHTb XapaKTEPUCTHKY Te€X WJH WHHIX BOJ paiioHa myTeM
TIPOK3BOJICTBA JleILeBHX NOJEBHX allaju3oB, a 3aTeM yxe orobpaTb
ncoGXoiHMoe KoauyecTso npob JJisi NpoW3BOACTBA TOYHBLIX aHAIH30B
B Ja6opaTopHH.

Ovyetib 60.1bIUYI0 MOMOILL NOJEBHE anajJu3bl MOryT OKa3aTb B
CMbICJIe KOPPEKTHpPOBalius MOJCBHIX HCcaenoBandii. B atom ornole-
HHUH OHHU HMeIOT OrpomHoe NPeHMYyLIeCTBO nepel JaabopaTopHBIMH
ananu3amil, pe3yabTaThl KOTOPHIX OYeHb YaCTO YAAeTCA MNONYYHTb
TO.TbKO TOCJI€ OKOHYAHHA MoJieBHX paboT.

§ 26. Ynpouiennbic MeTOAH ananu3a, Jalollie BO3MOXHOCTb
OLICTPO U JellleBO MONYYaTb XHMHYECKYIO XapaKTepHCTHKY BOAM, MO-
TYT 0KasaTh PHIPOreosIOry M HHXKellepy reosory Goabiuylo MoMOLb
B MpakTH4eCKoii paborte, # WX CJefyeT NMPHMeHATh BeCbMa LLHPOKO.
Ho nens3s nonb3oBaTbCsi yMpouleHNubIMY MeTOAAaMH aHalu3a BOAM
TIPW pelleHHH TAaKKX BOMpPOCOB, BHIsICHEHHe KOTOPHIX Tpebyer 3nauu-
Teablio Gosblueli TOYHOCTH aHalW3a, HeXeId MOryT AaTh YMApoLiel-
Hible Mmertosnl. [To pesysbraram ymnpouieHHblX MeTONOB aHalu3a He-
BO3MOXIIO CYMUTh, HanpHUMep, 06 U3MelsieMOCTH BO BpeMeHH XuMuye-
CKOro CoCTaBa BOJIl TOr0 HJH HHOrO BOJIOHCTOYHHKA B CJAyyasix,
KOrfia KoneGaius B CO/iepXKalluy OTAEAbIbX COCTaBHLIX YacTeh 3TOH
ROAB GYAYT TAKOro ke MOPSMKA, YTO H BO3MOXKHBIE OLHOKH NpUMe-
HAeMbIX METONOB anaiu3a.

Bcerna ciienyer cosepliueHHO OTYETNHBO MpeACTaBAATb cebe cre-
ICHb TOYNOCTH TOrO HJH HHOrO MeTOAa W YYWTHIBATb BEJIHYHHY BO3-
MOXHOIi OWOKK anajiu3a NpU pelleHdH TOrO WAW HHOrO BOMpoOCa.
B 3aBucamMoCTH OT 11€06XOAWMOH TOYHOCTH aHan“3a AONXKNUB ObiTh
BHOpPaHBl © METOJbl OTAENbHBIX ONpefleNeHuii.

IV. OCHOBHBIE NMOJIOXEHHSA TEOPHH AKTHBHOCTH

§ 27. Peluenne HeKOTOPHIX H3 pacCMaTpHBaeMblX HHXKE BOMNPO-
COB, HampuMep BONPOCAa O COOTHOLIGHHSIX MeXJY pa3/IHYHBIMH Gop-
MaMH cna6blX KHCJOT, HAXOASLIHXCS B MNPHPOAHBIX BOJAX, OCHOBHI-
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BaeTCa Ha TEOpHH 3JEKTpoJHTHYecKofi Auccouuauuu. [Ipupoansie
BOAB NpeacTaB.IaloT co60fi pacTBOPH CHJABHBIX 3JEKTPOSIHTOB, H NPH-
MeHeHHe K HMM TEOPHH NIeKTPOJIHTHYECKOH auccouHauwu Appenuyca
B ee KJaCCHYeCKOH (opMe 4acTo NPUBOAMT K 3HAYHTCIbHHIM OLLKG-
Kav. Boaee npasuibHble pe3y.bTaThl MOXHO NOJYYHTb, MOIb3YACH
TeopHeH akTHBHOCTH. BBHAY 3TOrO HanoMHUM BKpaTue OCHOBHBIE Bhi-
BOAbI 3TOH TeOpHH.

CorsiacHo KJaCCHYECKOH TEOpHH JIeKTPOJHTHYECKOH AUCCOUMALMH
CH/1bHbIE 3JIEKTPOJUTH OTVIHYAIOTCA OT CJa6hiX 6ojiee BHICOKOH cre-
nenslo #oHusauwu. OaHako nNo Mepe HakoNJeHHA IKCNEPHMEHTATbHBIX
AaHNBIX CTaHOBHWJIOCH BCe 6oJiee ACHBIM, YTO pa3.HyHe CBOHCTB pac-
TBOPOB CHJbHBIX H Ca0blX 3JeKTPOJIHTOB He MOXeT ObiThb CBeAeHO
TONbKO K a3 HYHOH CTeneHH HOMH3ALKH AaXOAAIMHXCA B pacTBOpe
3JIeKTPOJIMTOB — OHO ropasao IiyGixe.

H3yuenue, Hanpuvep, 31eKTPOMPOBOAHOCTH PacTBOPOB CHJBHBIX
3.1EKTPOJIHTOB 110Ka3as0, YTO W3MeHeHHe HX IKBHWBaJIeHTHOH 3IeKTpo-
NPOBOAHOCTH NpPH H3MEHEHWH KOWLEHTpaLHH COBepllieHHO He COrvia-
CyeTC C KJaCCHYECKOH TeopHeH 3 TeKTPOSIHTHYECKOH AHCCOLHALHK.
Cor1acHo 3TOH TeOpHH MeXAY SKBHBAJIEHTHOH 3JeKTPONPOBOHOCTHIO
Lo TPH KOHUEHTPaUuH 31ekTposiuTa C, 3KBHBAJEHTHON 3JeKTponpo-
BOJIHOCTBIO NpH GeckoHeyHoM pa3baBjieHHH A, H CTeMeHbI0 HOHK3a-
Unu 2 JO/DKHO CYINeCTBOBaTh cCjaedylolnee COOTHoLIeHHe:

Bblpa)l(aeM naJjiee KOHCTAHTY HOHU3alU KWK yepe3 cTellellb HOHH3alluu:
a2
K= l—a C.

HackoabKo BEIHKO HEeCOOTBETCTBHE 3TOFO BHIBOAA € KCMepHMeH-
TaJbHBIMK jTaHHBIMH, TIOKa3hiBaeT Tal.l. 3, B KOTOpoii NpHBeaeHbl 3na-
YeHUs «, BblYHCIeHIble Mo 31ekTponpoBoanocTd pactsopos KCl pas-
JHYHOH KOHUEHTpauuu, H 3navenua K, BblYHCICHHBIE MO YyKa3aHHOH
sbliie opwmyste. [Tpu H3veHennu KonueHTpauuu pacteopa or 1073-n.
2o 1,0-n. 3nayenwe K Bce Bpevsi H3MeHsieTCR, npuyem MocaesHee
3nayenue oT.IHYyaeTcs oT nepeoro GoJee yem B 50 pas.

Tabanuna 3
Honusauus KCl npu temnepartype 18°

Kouueurpaia pactropa KCli

107 %0 } 107 %0 | 107 % 15-107 %! 1,0-0

3uageme . . . . ... .| 0979 0,942 0,862 0,788 0,756
uavenve K. . . . . . .. 0,046 0,152 0,536 1,46 2,34
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Cronb Xe GoJbluWe HECOMMAacHs C BHIBOAAMH KJIACCHYECKOH Teo-
pHu  OGHApYXHMBAIOTCH MNPH KPHOCKonuyeckux ' wu 36y/HoCKoONuYe-
CKHX ? uCC/IeflOBaHUSIX PacTBOPOB CHJBbHBIX 3/eKTponutos. Pasnuuue
B MOBeNeHUH CHIbHBIX W CJIAGHIX 3JIeKTPONUTOB BHICTYMaeT 0Yelb OT-
YeTAHBO TAKXKe NPW HU3yyeHuw 3JeKTPONPOBOAHOCTH PACTBOPOB B
CHJBHBIX 3JMEKTPHYECKUX MOJSX.

HecmoTpsi Ha orpomHulii ¢akTHyeckuil Marepuan, HeT HH O;(HOIO
¢dakra, Z0Ka3blBaOLErO HalMYHe HEHOHH3UPOBAHHKIX MOJIEKY B pa3-
6aBJieHHBIX PacTBOPaxX CW/bNHHX 3nekTposiutoB. HaoGopor, umeto-
IHecss IKCNepHMeHTalbHBle Aallible YKA3HIBAIOT HA NOJIHYI0 HOHH3a-
LU0 3/IeKTPOUTOB B 3TUX pacTBopax. HabnwoaeHue, Hanpumep, onru-
YyeCKHX CBOACTB PAacCTBOPOB CHJBHHX  3JIGKTPOJIHTOB, HWMEIOLIHX
OKpacKy, MoKa3blBaeT, YTO 3TH CBOMCTBA 3aBHCAT
q OT aHAJUTHYECKONl KOHUEHTPAUHW OKpalleHHoro
WOHa, T. €. OT KOHUEeHTPAUWH, COOTBETCTBYIOLLeH
nonHoR HOHHU3AUUK IEKTPOIUTA.

K takomy ke BHBOAY MPUBOASAT H TEOpeTHYe-
CKHe cooGpakeHus.. PeHTreHocKonuyeckwe Hccae-
NOBAHWA KPUCTANJIOB TBePABIX CoJeH [OKashl-
BAIOT, YTO peIUeTKH KPHUCTAJLIOB MOCTpoelb He U3

o -uonw 1002 MOJIeKyJl, a W3 OTAesblbIX HoHoB. Tak, Hanpumep,
O=UONbr NETPUR B KpUCTallaX XJOPHCTOrO HATpusi, WMeEIOWHX
Puc. 1. Crpoenne ¢opmy Ky6a, uoHH HATPUsT W HOHB XJOopa pac-
kpucransa NaCl noJoXeHsl TaK, Kak rnoka3aHo na psc. 1. Honut

MATPHA W HOHBl XJIOpa pachoJaraioTcsi B y3daax
KPUCTANNHYECKON pellleTKH H yepedyloTcsi mMexXay cobow. Kaxawtii
HOH HATPHA OKPYNKCH LICCTHIO MOHAMM XJA0pa, a Kamawiil #oil xJopa
OKpYyXeH COOTBETCTBEHHO llecTbi0 HouamHd HaTtpusi. Ilp# pactsope-
HUM KpuCTajjla XJOPHUCTOrO HATPU B BOJEe CHJbl NPUTSAKEHWs Me-
XAy woHaMH ocCl1abeBalor.

IMo 3akony Kynona cuna npurskenus F Mexay Asyms 3aps-
JKeHHBIMH YaCTHUMaMH INpsaMo MNpornopiuuoHanbHa MPOWU3BEAEHINO WX
3apsgoB €;+e; W O6PaTHO NPONoPUHOHANbHA MPOH3BEAECHHIO KBAa-
para pacCTOsAHWUS MeXAY YacTHUAMH Ha AH3JeKTPHYECKYto MoCTosIH-
Hyto cpeanl r’e. Takum o6Gpasom

F_:el 'Pz.
T erz

Ilnanekrpuyeckas nocrosiias BoAu pasua 81, T. e. cuna npura-
XKeHus MeXay AByMs 3apsiKeHHBIMH yacTHuavu B Boge B 8l pa3
MeHbllle, YeM B nycrore. Ecau paccrosiive Mexiay NpOTHBOIO.JI0XKHO
3apsKedHbIMH HOHAMHU B Bojle GyleT Takoe e, Kak U B KpHCTalle
COMH, TO CHJA MPUTAKeHus MeXAY I3TUMH uoHaMuW B BOAe AOMXKHA
O6utb B 81 pas MeHoblle, yeMm B Kpucraane. Ecau B Kpucraanax woHsl

! Kpuockonus — MeToA onpefeneuus MOAEKYASIPHOTO Beca PacTBOPEHHOro
BeulecTBa MO MOHWKEHHIO TeMnepaTyph 3aMep3alus pacTsopa.

2 D6ynHOCKOMHUST — METOA Onpeaetenuss MOJNCKYASPIOr0 BeCa PacTBOPettoro
BeulecTBa MO MOBHIUEHHIO TeMNepaTypH KHMEeMHs PpacTsopa.
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He CBA3aHBH B MOJICKYJIH, a CyUICCTBYIOT Pa3fieibHO, TO TeM GoJee
HeT OCHOBaHHH rMpeanosaraTb, 4To B BOAe OHH GYAyT CBA3aHH B
BHAC MOJEKYyJI.

Ykasannble Bhlule (pakTh M TeopeTHYecKHe coobGpaxellia 3acTa-
BHJH TPCANOJIOXKHTb, YTO MPHYHIIE, OOyCHOBNHBAIOIIHC CBOHCTBA M
1I0BC/ICHHE CHJbIBIX H CAAGhiX 3/CKTPONHTOB, MPHIUHOHANBHO pas-
JIHYHBL.

§ 28. B ocHoBe coBpeMeHHOH TEOpHH AaKTHBIIOCTH JCKaT che-
AyloUlHe MOVIOKCHHA: CHABIILIC 3/EKTPOJNHTH B pa3GaBJieHHHIX pac-
TBOpax MOHH3HPOBaHH MOJHOCTbIO. McHbllasa Ke, HanpHvep, IKBM-
BaJicliTiias 3JICKTPOIIPOBOAHOCTb PACTBOPOB CHJbLHBIX 3JCKTPOJAHTOB
npH Kakoil-mH60 KoHuUeHTpauud C Mo CpaBlCIHIO C 3KBHBAJCHTION
3/ICKTPONPOBOAHOCTbIO MpH OccKOHCYHOM pa3baBjieHHH 00bscHAeTCs
He 1aJHYHCM 1ICHOHW3HUPOBANHBIX MOJIeKYJ, a 3JCKTDOCTATHYCCKHM
B3aHVO/1CHCTRHCM WOHOB Mexay coboit ¥ ¢ munonsMi Boawl. Benen-
CTBHC 3TOFO B3aHMOAEHCTBHA YMCIbLIACTCA MOABHXHOCTL HOHOB B
pacTsope, a C/ACAOBATEIbHO H 3KBHBAJICHTHAs 3JCKTPONPOBOAHOCTD.

OTHM 3JICKTPOCTATHYCCKUM B3aHMOACHCTBHEM HOHOB MCXAy coGofi
H C AWIOJNAMH BOAb OGBACHAIOTCA H ADYrde OCOGCHHOCTH MOB2/CHHUSA
Pac1BOpOB CHJBHBIX JCKTPOJHTOB. UeM BhILe KOHUECHTPALUMs HONOB
B pactsope, Tem 6oJibllic BAHAHHC JCKTPHYCCKUX TNoJeH, co3aaBae-
MbIX 3THMH HOHAMH B PACTBOpPC, H TCM MCHbILUC MOABHXHOCTb HOMNOB.
Ipu H3yuyenHH cuoficTB pacTBOPOB 3/ICKTPOJIHTOB HYXHO YYHTHIBATb,
COrJIaCHO TCOPHH AaKTHBHOCTH, He allaJHTHYCCKHe (Mmoanele)
KONUEHTPALHH HOHOB, @ HX aKTHBHB € KOHUCI TP aWHH, HIH
TaK 11a3blBaCMbic aKTHBHOCTH.

Tpu GeckoHeulloM pa36GaBACHHH pacTBOpa JICKTPOCTATHYECKOE
BJIHAIIHC HOHOB MPAKTHYCCKH OTCYTCTBYECT, MO3TOMY aKTHBHOCTb HONa
PaBHA Cro aHaJIHTHYCCKOH KOHUCHTpauud. Bo Bcex ocTadbliblx cay-
YafX aKTHBIIOCTb HOllA PaBlla €ro KOIIUCHTPALHH, YMHOXCHHOH Ha
KO3((ULHCHT, Ha3blBacMblili Ko3(pPpHUHEeHTOM AKTHBHO-
cTH. KoodpPHUHECHT aKTHBINOCTH NOKa3HBacT CTe-
Mellb OTKJAOHCHHA 3/CKTPOJNHTAa OT HACAJNABHOTO Mo~
BCACHHA 3TOro 3JCKTPOJHTAa B 6CCKOHCYHO pa3s-
6aBJGCHHOM pacTBope.

§ 29. Tlycte B pacTBOpC HMCETCS pPABHOBCCHE

M 4-A’ == MA.

Tpunaras K 3ToMy oGpaTHMOMY MpoLECCY 3aKOH ACHCTBHA Macc,
HYXHO YYHTHIBATb HC MOJNIeKYyJNApPHBC KOHUEHTPAUHH
YyYacTBYIOUIHX B PCAKUHH HOHOB H MOJICKYJ, 3 HX aKTHBHOCTH:
[M'}fy» [A')fy, v [MA]fyy, rae fy.. fi, 4 fy, —xo3pduuuents
AaKTHBHOCTH COOTBETCTBYIOLIHX HOHOB H MOJIEKYJI.

KoHcTaHTa papHOBecHs Hda HaHHOH peakuuu GyleT HMeTb BHI

M) [A) S S I L IM][A]
MAlfua = Sua IMA] -~
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DNleKTpocTaTHUeCKOe BJHAHWE HOIIOB Ha HEHOHW3HPOBAHHBlE MO-
JIeKy.1bl HeBesIHKO, MO3TOMY K03 (PHUHEHTH aKTHBHOCTH HEHOHH3HpO-
BallHBIX MOJIeKy]l OOBMHO NMPHHWMAIOT paBHHIMH epulidue. [Monaras
B paccMaTpuBaeMoMm cayuae fy, =1, noayuum

— [M'] [A7]
K=o -fv - "mar
Takwe KOHCTAHTHl WOHH3alWH, BKIIOUalOLIHE KO3pUUHENTH aKTHUB-
HocTell, Ha3bBalOT WHOrga TEePMOAWHAMHUYECKHMH KOH-
CTAaHTAMH HOHH3AaUWHWW B OTAHUHE OT KOHUEN TP allHoH-
HBlX KOHCTaHT, He cogepXkalux 3THX Ko3apduuwrentos.

ITpu GeckolleyHoM pa36aB/ieHWH PacTBOpa JICKTPOCTATHYCCKOE
B3aWMOAelCTBHE MeXAYy HOHAMH 3HaUHTeNbHO ocjabeBaer W KO3 Pu-
UHeHTBl aKTHBHOCTeH mNpHGAWKaloTes K eauHuue. TouHo Tak Xe
MOXHO CUHTaTb KO3(pGHUHCHTH aKTHBHOCTEH MpHONHIWBLUWMHCH K
eIHHHLIE H B pacTBopax CJ1abbX 3/IEKTPOJAUTOB HEeGOJbLIOH KOIILCH-
TPALHH, TaK KaK 3/IeKTPOCTaTHUECKOe B3aHMOACHCTBHE MeX1y HOllaMH
B TaKWX pacTBopax He3HauwTeJabHo. B 3ThX cayuasx npowspezeHwe
fy-*f\, PaBHO elWHWlle W KOHCTAaHTA WOHW3ALWW TIPHIIHMAET TOT Xe

BHJA, B KOTOPDOM Mul €e MoJgayyacM, npumelisia KJacCHYCCKYI0 TCOpPHIO
SJICI\TpOJIHI'quCKoﬁ AHUCCOUHAUWN:

— [M][A]
K——[MA_]"

Bo Bcex ocTajbHBIX CaAyuasX AOMKeH YUHTHIBATBCH MIOKHTEIb
fy-* f\, - Ecau, nanpuvep, K pas6apseiiHoMy pactBopy c1aGoro ajek-
TPOJIHTA TPHGABHTL CHJIBHHIH 3JIEKTPOJIHT, TO, HE3aBHCHMO OT TOIO,
MMeeT Ji OH oGIHA WOH C 3THM CIaGblv JEKTPOJIHTOM HJH 1ie HMeeT,
ko3 duuHeHTH aKTHBilocTel f, W f,,6yAyT OTIHUHH OT EAMIHLBL H
TNpH pacueTax nmo KOHCTaHTe HOHH3ALHWH yXe HeoGXOAWMO YUWTHIBATH
MHOXHUTeNb fy. - f,,-

§ 30. C Touku 3peHWsi Teopuu aKTHBHOCTH TMpoW3Bepellue
PacTBOpHMOCTH TaKxe npeactap/ser co6oH He mpousseaelne
KOlIUeHTPalluii WOHOB JAaHHOrO BellecTBA B HacChIlleHHOM pacTBope,
anpoW3BefneHHe aKTHUBHOCTe# 3THX WwoHoB. Jlas Be-
wecrsa MA npowspeaeHHe PacTBOPUMOCTH

1IP = fu [M'] fr- [A'].

B stom npowussenenwu MHOXuTeNb fy *f,, MOXHO NPHHATL pab-
HBIM e[IHHHIEe TOJIbKO B TOM CJyuae, ecili pacTBOPHMOCTH BellecTBa
MA oueHb Maja W, KpoMe TOTO, PacTBOP HE CONEPXKHT 3aMeTHHX Ko-
JIMUECTB MOCTOPOHHHX 3JeKTposiuToB. Ecaiu ke pacTBOpuMOCTb AaH-
HOTO BellecTBA JOBOJIBHO 3HauWTeNbHa, TO JAomyuielive, UTO
fyuf\ = 1, MoXeT noBecT# NpH pacueTax K 3HaYHTENbHBIM OLIHGKaM

JaXe B Clyuae, eC/IH PacTBOP H He CONEPXHT NMOCTOPOHHHX 3VeKTpo-
auton. Yem Gosblile (A0 H3BECTHOTO NMpefesa) obiias KOHUSHTPauUus

30



HOHOB B PacCtBOPE, BKJIOYAA TaKXKe HOHB, KOTOPBIE JlaeT paccMaTpu-
BacMoC BCHICCTBO, TeM OOJbllic MPH NMPOYHX PaBHLIX YCAOBUSAX OTIH-
YalOTCA OT CAHHHUBI KO3(PPHUUCHTH AKTHBHOCTCA WOHOB.

§ 31. Beanuuna Ko3ppHUUCHTA AaKTHBHOCTH J100Oro HOHa 3aBu-
CHUT, C OAHOM CTOPOHBI, OT BAJICHTHOCTH JIAHHOTO HOHa, C JIpyro# —
OT BAJICHTHOCTH W KOHLCHTPAlUWH BCCX WOHOB, HAXOASIMUXCH B jAaH-
HOM pacTBope. Yem BHILLIC BaJICHTHOCTh MOHA, TcM GOJbiCC BAWSTHUE
OKa3blBAlOT HA Cro AKTUBHOCTb /IPYTHC HOHB, HaXojsiukccs B pac-
TBOPC, U TeM OO/ibllice BAWAHUC OKA3BIBACT OH CaM Ha JIPyrHC MOHHL.

CymMapHblit 3P (eKT BAUFHUA BCCX WOHOB, HAXOASLIMXCH B pac-
TBOPC, HAa aKTHBHOCTb KaKoro-nu0o HOHa MOXHO nNPUONHXKEHHO
OXapaKTCpu3oBaTh TaK HasbiBacMOi WOHHOWK CuJNOM pac-
TBOpa x. JIng BLIYHCACHUS HOHHOH CWJIBI PAacTBOPA HYXHO YMHO-
JKHTb MONSIPHYIO KOHUCHTPAUMIO KaX0r0 HOHA, COACPIKALICrOCs B
JLAHHOM pacTBOPe, Ha KBaApaT BAJCHTHOCTH 3TOrO WOHA, BCC 3TH
MPOU3BC/ACHUSA CAOXKHTD W Pa3ICAUTb MOMOJAM:

CZi+C,Z;+ ... +C, 22
p. —

2 k]
ric Cp, C, ..., C,— MONSIDHHE KOHUCHTPALUH HOHOB;
Zy, Zy, - .., Zp—COOTBETCTBYIOIHE BANEHTHOCTH 3THX WOHORB.

MOXHO TPUHATb, YTO PA3IUYHbIC PACTBOPH C OAHOH W TOA >Ke
MOHHOH CHJIOi OKasbiBalOT O,IHHAKOBOC BJHSAHUC Ha aKTHBHOCTb BCCX
MOHOB, HMCIOILMX OJIMHAKOBYIO BAJICHTHOCTb, T. C. KO3 PHUUHCHTH
AKTHBHOCTCH Pa3JIHYHbLIX MOHOB C O/IMHAKOBOH BaJICHTHOCTbIO OyayT
B TaKUX PacTBOpax PaBHHL.

Ha ocHOBaHHM CJOXHBIX MATCMATHYCCKHX PacyYCTOB BBIBEICHH
hopMyABl AN BHIYUCJACHUS KOIDPULHUCHTOB aKTHBHOCTH HOHOB B 3a-
BHCHMOCTH OT HWOHHOH CHJB pacTBopa. dTH (POPMyaB OYCHb rpo-
MO3/IKH, OHH YYWTbIBAIOT PasMcphl HOHA, CFO BAJCHTHOCTb W BHICAJH-
Balcuice ACHCTBHC 3JICKTPOJIUTOB, COJACPXaIIUMXCH B pacTsope. B T0
XC BpPCMSI pacycTel 1O 3TUM (opMyNaM, KaK NMOKa3bBacT NMPaKTHKaA,
HC JIalOT Y/IOBJCTBOPHTC/bHBIX Pe3yJabTaTos !

BooGuie clicayeT OTMCTHTb, YTO PacycThl, OCHOBAHHBIC Ha TCOPUH
AKTUBHOCTH, B OOJIbIIHUHCTBC CJAyyacs JIalOT BO3MOXHOCTb MOJYYUTH
TONbKO MPUGAHXKCHHBIC Pe3y/bTaThl. TO, B YaCTHOCTH, Halbsonactes
MO OTHOLICHHIO K TaKWM CJOXHBIM pacTBopaM, KaK MPHPOJIHbIC BOJIbI,
oTauvaowuecs 6olbiiiM pasHoOOpasHeM KakK Mo BeJHYHHC, TakK W Mo
XapaKTepy MHHCPa/W3aLuH.

310 00CTOATCABCTBO, KOHCYHO, HE SBAAETCH OCHOBAHHUCM JIsi
TOro, YToOH OTKa3aTbCA OT PAacycToB, OCHOBAHHBLIX Ha TCOPHH AKTUB-
HocTH. COBCPILCHHO HCCOMHCHHO, YTO pacycThl, OCHOBaIlHbIC Ha 3TOH
TeopHH, XOTS U He OyAyT OTAnYaThes GoJbLIOH TOYHOCTHIO, 110 BCE XKe
LaayT ropasno Gojice MPaBHJbHBIE OTBETH HA T€ WKW HHBIC BOMPOCH,
YycM pacyeThl, OCHOBaHHble Ha K/AaCCHYCCKOA TCOPHUH 3JICKTPOJNUTH-

' B cBA3H C 3TUM QOpPH pacyeTax NOAb3YIOTCA OOHuHO KO3(dHuHeHTaMH
AKTHBHOCTH, HafleHREIMH SKCNEPHMEHTaNbHO.
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qecko#t auccounaunr. HyXHO TONBKO KPHTHYECKH OTHOCHTBCS K
pe3ysbTaTaM BBIYHCJIEHHH W HE OCIIOBBIBATE HA HHWX BHIBOLOB, Tpe-
OywtliX Gonbilofi TOYHOCTH Pacyeros, KaK 3TO MHOTAA, K coxaJe-
nuio, nmestaerc. Jlns OpHEHTHPOBOYHBIX PacuCTOB NPHMEHHTETHHO
& pactBopaM C HoHuo#i cuioii or 0,001 mo 0,1 MoXHO pekomeHmo-
BaTh NOMB3OBATHCS CPEAHMMH KOIP(PHUKHEHTaVIH aKTHBHOCTH, yKasali-
sibiMy B Ta6a. 4.

Ta6auna 4

Cpentine 3HayeHHA KO3IPPHLUHEHTOB aKTHBHOCTH f

Mowmian cuaa I |
, pACTEOPOE ¥ 1 o ! 0001 | 0,005 ; 001 | 005 | o
Xapaxrepu- I l
CTHKA HONOM

' :

Q11HOBAACHTHBIE HOMM . . . 1 I 0,96 0,92 0,89 0,81 0,78
JsyxBaacuniie woww . . . 0,86 0,72 0,63 0,44 0,33
Tpexsaacutige Howbt . . . 1 | 0,73 0,01 0,39 0,15 0,08

§ 32. PaccysraeM npHMepilyil0 MHHEpaAH3auKi0  NPHPOIHON
BOJ/Ib, oTBeyvalolyto Houuoit cune » = 0,1. CoraacHo § 8, Munepaau-
3alKsi OObIYHBIX NPHPOAHKIX BOX Yallle BCEro CKAANBIBAETCS] B OCHOB-
1ioM u3 cemu noros: K', Na*, Ca’*, Mg'", Cl', SO; u HCOj. Kou-
GHHHPYST 3TH HOHbl B COJIH, MOXHO NOAYYHTb 12 pasnHyHHIX co.ei:
K2SO,, NaCl, Ca(HCO;3)2  T. &

Haiinem kouuentpauuto, Hanpumep KoSO4, oTpevaioulyio HoHHO#M
cuae p=0,1. Tlycte HckoMas konuentpauus KoSO, paBHa X me/a.
Buipakas oTy KOHUCHTPALHIC D rpaMm Moaax na ! antp, noayuum

X
[K.SO,] = 15017125 -

Tpunuman gas cepHokucaoro kanus « =1 (cornacHo § 28 cuu-
TaeM, YTO COMK HOHH3HMPYIOT B pactsope Ha 100%), WvmeeM
. 2X . "o X
(K'] = 1505- 17425’ [SO1] = To55- 17335 -

Ecau nonuas cuna srtoro pacrsopa p=0,1, To cornacko § 31
uMeeM

_x.® . x.2
1000- 174,25 1000~ 174,25
!.).:0,] == 5 ’

orkyna X = 5808 me/a.

Haiinem ananorsyso xoxuextpauuio NaCl, orseuaiouryio HoHHOM
cuie pacrsopa ¢ =0,1. Tlycrs nckomas xoHuentpaunsi NaCl pasha
Y me/a.

Bripaxast 3Ty KOHLUEHTPALHIO B 2-M/A, MOAYYHM

Y
[NaCl) = 1000 58.45 *
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OTKyna ciepyer
o Y e Y
[Na'] = [CF'] = 55035835 -
CaezoBaTedsHo,
y.12 y.13
P=0,1=|000-58,45 l000-58.45’

2
oTkyaa Y = 5845 me/a.
Auanoruyuo anas Ca(HCOs), nonyunm
z.2? " 2z.13
1000. 162,12 1000 162,12
2 ’

p=01=

otkyaa Z = 5404 m2/a.

Ecnn ans Bcex conefl, KOTOpHE MOXHO MOJY4YHTH, KOMOHHHPYs
MexXay COGOf yKasalilibie Bhillle CEMb HOHOB, BBIYHCJHTH KOIILEHTpa-
IHH, OTBeYalolllHe HOHHOM cuaie pactBopa ¥ = 0,1, H B37ATH cpenuee
3HayeHHe, TO OHO MoJyyaercs paBHbM 5700 m2/a. Honuo#t chne pac-
tBopa p = 0,001 oTBeyaer, cneI0BATEIbHO, CPeIHsIST KOHLEHTPAUHS
57 me/a. Takum o6pa3om, HHTepBas HONHOH CHAHl pacTBopa oT 0,001
go 0,1, ans xotoporo B Ta6a. 4 gaHbl KO3(DPHUHEHTH AKTHBHOCTH
HOHOB, OXBaThiBaeT BOABl C MHHepajH3alUHelli B cCpeaHeM [0
5700 m2/a (Boan ¢ MHHepaausauuefi mexee 50 M2/4 BCTpeyaloTcs
oyeHb peaxo). K BogaM c oueHb BHICOKOW MHHepanHsauued oObiuHbie
NpHeMBl PacyeToB C HCMOJB30BAHHEM CpPeIHHX KOID(PHUHEHTOB ax-
THBHOCTH He TNPHMEHHMBI.

V. HOHHOE NPOHU3BEAEHHE H PEAKLIHA BOJDbI
§ 33. Boga HOHH3HpYyeT COIJIACHO YpaBHEHHIO

H,O0 = H' 4 OH'".
Ha ocHoBanHH 3aKkoHa aeficTBHsI MacC HMeeM

(Hj[on __
o) — K o
CreneHb HOHH3alUMH Boanl ovyeHb Mana. Ilpu Temmepatype 22°
cTeneHb HOHH3aUMH BOIM cocrtasaser Bcero 0,00000018%. Taxkum

oGpa3om, H3 06LIEro KoJHyecTsa %-——-55,51 2-MO0A, CoaepiKa-

wxes 8 1 2 BOAM, TONABKO ﬂ—oﬁ,—ls = 0,0000001 = 1077 2-mo2
HaXOIUTCA B BHIe HOHOB, BCA e OCTajbHas BOAA OyJAeT HaXOAHTHCA
B BHIe HEHOHH3HPOBAHHHX MoJeKyJ. B cooTBeTCTBHH C 3THMH UHP-
pamHu ypasHeHue (1) npumer Buz

10-7.10~7
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IMpu u3MeHeHun KoHueHTpauun #uoHoB H' wunu wonos OH’ cre-
neltb HOHH3auUWH BOAB OYAET COOTBETCTBEHHO H3MEHSITHbCSl, HO KOH-
HelTpaUHs HeHOHH3HPOBAHHBIX MOJEKya OyJAer NpH 3TOM OCTaBaThCs
MPaKTHYECKH MOCTOSIHIION.

YMeHnbwas, HallpuMep, creneHp HoHu3auuu BoAn B 100000 pas
3a <cyer npubGaBieHns KuCIoTH (Heficteue oaHouMetHoro voHa H'),
MBI nionyyaM Aonoaisrensiio ~ 0,0000001 2-#0s2 HenoHH3HPOBAHIIBIX
MoneKys BOAH. TIpu 3TOM KOHUEHTpauus HEHOIIU3HPOBAHHHIX MoJe-
Kyn 6yner paBHa 55,5100001 2-mo02 Bmecro 55,5100000, 1. e. mpak-
THYECKH OHA He u3MeHuTCA. CreneHbp HOHW3AUMH BOALI MOXET TaKkKe
3HayuTeNbI!0 BO3pacTH, HallpuMep, 3a cyet CBsidnBaHua Holios H°
(vnu OH’) B mpouecce rugpoansa coneii. Omiako O4eBHAHO, 4TO H
B 3TOM CJyyae KOIUEHTpPauHs HEeHOHH3HPOBZHHBIX MOJEKYa He Gynet
NPAKTHYECKH VMEHbLIATBCA AaXKe NpH yBeduuelludt CTenelid uolu3a-
UUHH BOAK B COTHH THICAY pa3.

Ha ociioBaH#H H3/0XKeIHOTO MOXIIO CYHTATb, YTO B yPaBHellHH
(1) snamenatenp Apo6u, T. e. [HyO), aBnsercs nocrositHoi Beauyu-
HOH, paBHO 53,51. B cBf3u ¢ 3THM ypaBHeHWe NMpHMeT BHA

[HT[OH] =K. @

D70 MOCTOAHIIO” NPOH3BE/leHHe HA3BBAIOT WOHIIBIM NP O W3-
BelleHHWeM BOJIH. I'll_rn TeMneparype 22° 3Havenne K, = 10714,

§ 34. Yucno wHoHoB , 00pasysoIuXCA NPH HOHH3AUNH BOHL,
pasto yuc.ay Hoitoe OH’, nosroMy nas yucToit BOABI, He comepKalled
PacTBOPEHHBIX BECILECTB,

B1=[OH[=V10"" =107".

Bcaeacreue paBeHctBa Kouuenrtpauun woHoB H™ w OH’ yucras
BOAA HMeeT HeHTpa.IbHYI0 pcakunio. U3 ckasauHoro Beiwe sCHO, 4TO
oAs At06oH NPUPOIIOR BOAM, Kak # BoOOGIIC Aas Jt06oro pacteopa,
HOHHOE Npou3BelcHne BOAKW NPH Hallllod TeMmne:
patype ABAseTCA NOCTOAHHON BeaunyuHoi Oguako
koHueHtpaunn H' u OH’ Bcerza paBim Mexay co6oit TonbKo Anst
YlCTOH BOAM, & B BOAEL, COACpXKalueid pacTBopeHiible BelllectBa, Ta-
Koro pageiictBa oOniyito He Ha6.1101aeTCA W Peakuua BOIbI yxXe He
AB.IAETCA CTPOro 1eATpaibHON.

OuesunHo, yto ecnu [H'] > [OH’], To peakuus Boast Gyaer Kuc-
Joit, npu [H']<[OH’] peakuus wenoyHas. B ueasx ynpoiuenns
KOHUEHTPauuHd WOHOB BOAOpOAA NPHHATO BHpaxkaTth (no npeamto-
KeHHI0 3epeHCceHa) He B BHIe YHCEN C OTpHUATE.IbHBIM NOKa3aTeseM,
a B Buge ux sorapuMos, B3ATHIX C 06paTHHIM 3HAKOM. JTH Jora-
pudMu o6oaitayator 3HakoM pH mas konuentpauun H' # 3Haukom
pOH nmas konuenrpauun OH’. Takum o6pasom

pH=--!g[H] v pOH = —I1g[OH’].

Ecau, Hanpumep, [H']= 1075, to pH =5 n 1. 1. Ouesuaso, uro

yeM Gonslue Oyner KOHueHTpauust HoHoB H', teM MeHblue 3HayeHHe
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pH, u HaoGopor. B cooTBercTBHH ¢ YKa3aHHHMH O0CO3HaYeHHsIMH,
BMECTO HOHHOTO NPOH3BeleHHA BOAN MOXHO HAMHCaTh:

pH+ pOH = —Ig [H'] —1g [OH'] = —Ig Ki. )

Jna Temneparypu 22°, HanpuMep, OyaeM HMeTb
pH+ pOH = —1g 107" = 14,

Ipu pasencrse konuentpauuit H° n OH’ (Hefitpansuas peak-
uns) nonyyum pH=7 u pOH =7. Takum obpasom, ana t= 22°
6ynemM HMeTb:

pH <7 < pOH — peakunsa kucsas,
pH = 7 = pOH — peakuus HefiTrpansuas,
pH > 7 > pOH — peakuns wenoyHas.

OO6bi4HO 1151 XapaKTepHCTHKH COOTHOLUEHHA KOHUEHTpauui B
sone HoHoB H' u OH’ yka3uiBaior Tonbko 3Hayenne pH, nmes B BHAY,
yto 3HayeHne pPOH MOXHO cCpasy BHYHCJAHTD MO pPa3HOCTH
pOH = 14 — pH. Oxnako 3To cnpaBeAJHBO, CTPOro rosops, TOALKO
aaa £ =22° TaKk Kak CTeNeHb HOHH3 AU HH, a CIeJOBaTeNLHO
H ngnuoe npoussefielHe BOAK H3MEHAIOTCA C TeMNepaTy-
po#.

B ra6a. 5 ykasann 3HaueuHs K, ANA pasIHUIBX TeMMepaTyp.
B sroit XKe TaG1uue Aanbi COOTBeTCTBYIOWIHe 3Hayenns pH pas cay-
yas, korna pH = pOH, 1. e. Korna Boga HMeeT HelTpalbHYI0 peak-
uuto. M3 rabanuel BHAHO, yTO 3HayeHus pH, oTBewaiowue Helitpab-
HOW peakiuwH BOAHW B Mpemenax Temmnepatypu or 5 mo 30° 3Haum-
TeabHO H3Mensiorcs. Ilpu £ =5° umeem K, =0,21-107"%, orkyna
pH-+ pOH = —Ig (0,21-107'4) = 14,68, 1. e. HefiTpaNibHasA peak-
uus 6yaer npu pH=l4.;é£8 =17,34. Tlpn ¢{=230° Kak BHAHO H3
tTalaniusl, HeHTpadbHofi peakuuu Oyner yXXe OTBeYaThb 3HAUEHHE
pH = 6,87. 3a craugapTHyio TeMneparypy NpH SKCNepHMEHTAJabHBIX

onpeznesennsx pH uame Bcero npunumaior 18°. Tlpu 3roii remnepa-
Type ycjosHeMm HeHTpaisHocTH Oymer pH = 7,07.

TaGbauya S
Houxuoe npoH3BeAeHHe BOABI npH PasnHyHBIX TeMnepartypax

Temne- pH npu f| Temne- H npu
parypa Ky pH = pOH | parypa Ky plg = pOH

5° 021.10"% 7,34 20° 0,86- 10~ 7,04

10° 0,36. 1071 7,23 2 1,00.10°¥ 7,00

15° 058.10"1 7,12 259 1,27.1074 6,95

18° 0,74.10"4 707 30° 1,89.1074 6,87
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§ 35. Ilna pas/iHyHBIX NMOJACYETOB, CBA3AHHHIX C HOHHHIMH PaBHO-
BECHAMH, NPHXOAHTCA NOJB30BaThCA He KOHUeHTpauHedi HoHoB H',
a ux akrusHocteio ([H']f,.). [Ipn cymwecrsytomwux Meropax aHaausa
BOJA TaKXe OMpelesiercs He KOHUeHTpauus HoHoB H', a ux akrus-
Hocthb U cHMBOJ pH paKTHYEeCcKH O3HayaeT OTpHUa-
TeJAbHB# JOTaAapHPM AaKTHBHOCTH HOHOB H', 1. e

pH=—Ig ([H'] fu) = —1g [H'] —Ig fu~.

Hoas cna6o MHHepaaH30BaHHOW BOABI MOXHO, KaK Mbl JejaJH
Bhillle, He YYHTHIBaTb KO3(D(PHUHEHTH AKTHBHOCTH, TaK KaK OHH
6/AH3KH K ellHHHLE, W MPHPaBHHBATH AKTHBHOCTH HOHOB K HX KOH-
HeHTpauuaM. Iaa BOX, HMEIOIHX 3HAYHTENbHYIO MHHepaJiH3alHIo,
OTOX/ICCTBJIEHHE AKTHBHOCTEH C KOHUEHTPALHAMH MOXET NOBEeCTH
K 3aMerTHHIM owHOKaM, TaK Kak KO3((HUHEHTH aKTHBHOCTH 3/1€Chb
6ynyT 3HAYHTEJIbHO OTVIHYAThCA OT enHHHUB (cM. § 31). B atux cay-
YyasX NMPHXOOHTCA HMeTb B BHIY, YTO HOHHOe NpOH3BenellHe BOAK AB-
JsieTcs He NMpoH3BeAeHHeM KoHueHtpauu#t woHoB H' u OH’, a npous-
Be/leHHeM aKTHBHOCTEfl 3THX HOHOB:

K, = [H') fur [OH'] fow-

§ 36. BuiyncauM aas npuMepa KoHueHtpauuio Howos H' u pH
s 1Oé"OOI-H. pacteopa NaOH, coamepxautero NaCl 0,1 2-m04/a nipu
t=15°

INpusumasn, cornacHo HazoXcHHOMY padee, 4to NaOH HoOHH3H-
pyer B naHHoM pactsope Ha 100%, umeem [OH’]=10"% 2-moa/a.
Ecau He yunThiBaTh KO3(D(HIUHEHTOB aKTHBHOCTEIl, HaNpHMCp B CJy-
wae orcyrcrBiHa NaCl, to corsiacHo Ta6a. 5 (§ 34) noayuuwm

- ~11
[H]="F— =058 107"
pH = —Ig (0,58 - 10™"") = 11,24.

Buiuncaum tenepb [H'] u pH ¢ yuerom kosdduuHeHtoB axrHs-
HOCTH voHOB. MIOHHas CHJIa JaHHOTO pacTBOpa XJOPHCTOrO HATpPHA
(cM. § 31) Gyner pasHa

p= &U‘# =0,1.

KoHuentpauua NaOH Mpu BHYHC/IEHHH p He y4TeHa, TaK KaK OHa
oYeHb Maja Mo cpasHeHuio ¢ Kowuentpapueii NaCl. W3 raba. 4
(§ 31) caenyer, uto MpH 3710ft HOHHOM CHJe KOI((HLUHEHT aKTHBHO-
CTH onHoBaJeHTHOro HoHa (Hanpumep, H' uwau OH’) f; =0,78.

CuaenosatebHO,
fH'] - 0,78 - [OH’] - 0,78 =[H'] - 107* . 0,61 = 0,58 - 107",

OTKyAa

o 058.10"1 -1
= =~v0,95-107"".
(H] 10-32.0,61 5
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CooTBeTCTBEeHHO
pH=—1g(0,95-107".0,78) = 11,13.

Takum oGpasoMm, 3a cyet npu6asienna NaCl ananuTHyeckas KOH-
uentpauus wowoB [H'] yBenwuunace ua 64% (0,95-10'" Bmecto
0,58 - 107!"), akrTHBHAs XXe KOHUEHTpalHs (aKTHBHOCTR) — Ha 28%
(0,95-107'1.0,78 Bmecro 0,58 - 107! - 1,00).

V1. COOTHOWEHHWS MEXAY PA3J/IHYHBIMH ®OPMAMH
CJIABbLIX KHCJIOT B MPHPOAHBLIX BOAAX

1. YIJIEKHCJIOTA

§ 37. YrnekucyioTa COIEPXKHUTCA B NMPHPOAHBIX BOAAX Kak B CBO-
601HOM COCTOsIHHH (B BHIe rasa, paCTBOPeHHOro B BOAE), TaK H B
BHie HOHOB. BHIllle y)Xe yKasbiBanoOch, YTO YIJIeKHCIbie COJIH COCTa-
BASIOT YacTo Gonee 50% o6Liero KonHYecTsa coJed, cogepKallHxcs
B NMpHPOAHBIX BoZaX. O6oralieHxe NPHPOAHBIX BOA CBOGOIHOH yrJe-
KHCJIOTOH MPOHCXOAHT B OCHOBHOM 3a cyeT GHOXHMHYECKHX Mpolec-
COB, IPOTEKAIOLIHX B BOAE H B rpyHTax, C KOTOpPHIMH 3Ta BOZa MpH-
XONHT B compHKocHoBeHHe. K 3THM rnpoueccaM OTHOCATCA B INepBYIO
oyepeab AbiXaHHe BOIHHIX OPraHH3MOB H TPOLECCH Pa3NOXKeHHSA
OpPraHHYeCKHX OCTAaTKOB, HAXOAAIHXCSl B BOZe H B TPyHTax.

CeoGoaHas yryaekucjora ofpasyercsi B OOJbLIHX KOJMHYeCTBaX
npH MeTaMOp(HUYECKHX Tpoleccax, CBA3aHHHX C BO3ZefCTBHEM Ha
ropHble MOpOAbi BHICOKOW TeMmeparyphi, HO 3TH NPOLECCH MpPHYpo-
yeHbl HAH K palioHaM HeflaBHeil BYJIKAHHYECKO# AEATENLHOCTH, HJH
Ke K GoablHM ray6uHam. Cpo6oaHas yrieKHCJOTa, coaepXKallascs
B 6OJBLIOM KOJIHYeCTBE B BOJAX HEKOTOPHIX MHHePaNbHBX HCTOYHH-
KOB, 00si3aHa CBOHM HPOHCXOXIEHHEeM HMEeHHO YKa3aHHbIM Ipolec-
caM Meramopdusma. B Hekoropeix pafionax, uanpumep na Kaskase
H B 3a6aiikajbe, BOAH, oGOrallleHHbie YrJeKHCJIOTOR MeTamopduye-
CKOTO NpPOHCXOXIEeHHs, KMEIOT LIHPOKOe paclpoCTPaHeHHe.

Huoraa cBoGoanas YrAeKHCJIOTa MOXeT BBUAGNATBCH B NPHPOA-
HHX YCJIOBHAX 33 CYeT YHCTO XHMHYECKHX INpPOLECCOB, NMPOTEKalOLIHX
B FOPHHIX MMOpOJAax NpH HOPMaJIbHOW TeMnepaType, Halphmep IpH
OKHCJIEHHH CePHHCTHIX COefHHEHHH A0 CepHOH KHCJIOTHI H nocjenylo-
uieM B3aHMOZEHCTBHH ee ¢ KapOoHaTaMH:

H,S0, 4 CaCO, = CaSO,+ H,0 + CO,.

OnHako 3TH MPOLECCH TOJNLKO B OTACNLHLIX Cy4asX MOTYT HMeTh
3HayeHHe xak (Qakrtop, O6yCNOBAHBAWILHKI O6OrailexHHe MNPHPOAHBIX
BOA CBOGOAHON Yyraekucaoroii. UYro Kacaerca cBOGOAHOH yraeKHc-
JOTH, HaXoAsUleHcs B atMocdepe, TO TONABKO B NMOBEPXHOCTHHIX BO-
Aax cofiepKaHHe cBOGOIHOM YrNIEKHCIOTH HHOTa COOTBETCTBYeT pas-
HOBeCHIO ¢ artMoc(epoil, B GOJNLIIKHCTBE XK€ CAy4aeB OHO 3HaYH-
TensHo Bbile. ComepikaHHe CBOGOAHON YIMIEKHCJOTH B TNMOA3EMHBIX
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BOJZIaX OGHIYHO BO MHOro pa3s 6o.blle KOJHYeCTBa, OTReYalollero pas-
HOBECHIO ¢ aTMocdepoil.

PacTBopHMOCTb YrieKHCIOTH B BOJE NMPH NaBJIEHHH B OJHY aTMO-
cepy coctapaser gas Tevnepatypst 0° okono 3350 me/a. TTapunans-
HOe jlamjellHe YIJeKHC.10TH B arvocdepe cOCTamiaseT B CpenHeM
3107 arm. CoraacHo 3akouy Tenpu — [laabToHa, comepxaHHe
YrAeKHCAOTH! B BOJIe, HAXONAILEHCA B PaBIIOBCCHH C aTMocdepoit, NpH
YKa3aHHBIX YCJAOBHAX A0aXKHO Obite C = 3350-3.107 = 1,0 me/a.
C nosbillleliHeM TeMilepaTyphi PacTBOPHMOCTH YIJIEKHCJAOTH, KaK H
BooGLue rasos, noHHxxaercs; npH 10° oxa pasua 2320 m2/a, a npu
20° — 1720 me/a. TlomcuuThiBas comepiKaliHe YIVIEKHCIOTH B Boae
IAAA 3THX Temneparyp, noay4dum coorsercrsedHo 0,7 u 0,5 me/a. Pax-
THYeCKOe Xe coliep)KaHHe CBOOGOAHOH YIVIEKHCJIOTH! B MOA3EMHBIX BO-
Jax BEpaXKaeTcsi OOBIYHO JAECATKAMH, a HHOTAA H COTHAMH MH/LIH-
rpamMmmon Ha 1 a.

§ 38. INpuxoass B CONMPHKOCHOBEHHE C MOYBAMH H TOPHHIMH moO-
pONaMH, BOIK PacTBOPAIOT HAXOAALIHECA B HHX YIVIEKHCJIBE COVIH,
B NepRYyIO o4epelib OYeHb IIHPOKO pacrpocTpaHeHHBH KapOOHaT Kallb-
uus. Hanudke B Bose cBOGOAHOH YIMIEKHCJIOTH Cnoco6CTBYeT pacTso-
peHHIo KapOoHaTa Ka/blHsa, TaK KaK yrjeKHCJIO0Ta MepesofHT MN.J0X0
pacTBOpHMbIl Kap6oOHAT KaJbLHs B THAPOKapOOHAT KaabuHs, 06.a-
JAOWHA 3HaYHTENILHO Govbllieldl pacTBOPHMOCTHIO:

CaCOy+ HyO+ CO, = Ca(HCO,),.

BenencrBue NpoueccoB PacTBOPEHHs YTJIEKHCAHIX COJeH  BOAM
o6oramatorca wowamn CO;7 u HCO;.

Takum 06pa3oM, B NPHPOAHHIX BOAAX YTJIEKHCJIOTA CONEPIKHTCA B
crenytomux popmax:

a) B cBOoGOIHOM cocTosiHKH, B BHle rasa CO,, pacTBopeHHoro B
BOJIe, ~—— «CBOOOJHAsA YIIEKHCI0Ta»,

6) B Bume wosos HCO; — ruapokapGornar-HoHH,

B) B BHAe HOHOB CO’ — KapGOHaT-HOHHI.

Mexny nceMH 3THMH QOPMaMH yCTaHaB.IHBAETCA B BOJAE MOABHXK-
Hoe XHMH4ecKoe panHoOBecHe.

§ 39. Mo.eKyasapHO pacTBOpEHHBIH B BOjIe YIJAeKHCIIH Ta3, B3aH-
MozeiicTBys C BomoH, o6pasyeT YrovibHyl0 KHCJIOTY:

CO, <+ H,O == H,CO,.

3710 panBHOBeCHe CHJBHO CMeLIeHO B.J1eno, H TO.abKO Melce 1%
YIJIEKHCIOro rasa HaXOAHTCA B BOJE B BHIE YroJbHOH KHCJIOTH.

Cyumecrsyiolllie MeTOAbl aHaJaH3a BOAM He MAIOT BO3MOXHOCTH
onpeneNsnTh OT/IEI6I0 KOJAHYECTBO MOJIEKYASPHO PpacTBOPEHHOro yriae-
Kucsoro rasa u kKoaudectso HeCOs;, a TosbkO HX cyMMapHoe coxep-
J¥KaHHe. 3TO CyMMapHOe COepXKaHHe YIVIEKHCJIOro ras3a XapaKTepH-
3yIOT TepMHHOM <«CROGOAHAs yrieKHcaoTas. OO6lee coaepXKanHe
«CBOGOAHONH YrJIeKHCJIOTH» H colepXKaHHe HeIHCCOUHHPOBAHHBIX
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monexyn yroasHo#t kucaothl [HoCOj) cBasanst Mexay coGoiéi mpsimoft
NPONOPUHOHATIBHOH 3aBHCHMOCTHIO.

TMycts colepXKaHHe MOEKYJAPHO PaCTBOPEHHOTO YIJIEKHCJIOro
rasa pasHo [CO.], conepxaiiie HeHCCOUHHPOBAHHHIX MOJIEKYJ Yrob-
uoii kuenote! paBuo [HoCO;). Torna cymmapuoe conepkalive «CBo-
GONHOW YTJIIEKHCJIOTHI»

CCO. = [COQ] + [H2C03].
U3 ypaBHeHHs
CO3+Hy0 === H,COq
caeayer
[CO, [H0] __
MCo  — K
TpuHKHMasT KOHUEHTPALKIO MOJIEKY/l BOABI 32 BEJWYHHY NOCTOSIH-
uyio — [H,O] = const, noayuaem
[CO,] = K’ [H;COy].-

Moncrasass 3to 3suadewne [CO;] B npenmaywee ypaBHeHwe,
HMeeM
K’ [HaCOs] + [HCOg] = Cooy
oTKyaa
C
[HiCOs] = 3 = K" Coo,
Cymmy Cgo, OOHYHO HA3HBAIOT NMPOCTO CBOGOAHOR YrieKHCAOTOH
H o6osHagaior depes Cg, , XoTs1 (PAKTHIECKH

Cco, = [COq] 4 [HyCOq)-

CornacHo H3JI0XKeHHOMY, MNPH pacuyeTax BMECTO KOHUEeHUTPaLUHH
[HoCO;] GepyT ofiuee comepKaune CBOGORHOR YrieKHCNOTH, 0603Ha-
vas ero [CO,).

Conepxaillasics 8 Bozie yroasHas kucnora H,CO; B cBoto ouepens
Haxonurcsi B papHosechu ¢ Houamu HCO; u COj. Sro papHoBecue
orpevaer -t ¥ 2-1 CTYNeHAM JIHCCOUHAUHH IBYXOCHOBHOW Yro.sHOH
KHCAOTHI:

H,COy == H'+4HCOs u HCO; == COS+H".

Coornomenns mexay CO,,, ., HCO; n COY

§ 40. U3 npusenexunix Buiute (§ 29) ypanHeHwit BHIOHO, 4TO CO-
CTOSIHHE PaBHOBECHS MeXAy pas.iHyHBIMH (OpMaMH VIIeKHCIOTH
onpenesiercsi aKTHBHOM KOHueHTpauuedi (aKTHBHOCTBIO) HOHOB BO-
Jopona B JRaHHOM Bome. 3uasi aKTHBHOCTR HOHOB BOJOpona
{H1fy = ay u obuiee conepxaite yreKHCIOTH, MOXHO BHYHCIHTD
colep)KaHHe KaXHIO# OTAeNLHOR (OPMHL.
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Has nepso#i CTyNeHH HOHH3ALUKH YrOJLHOM KHCJIOTH HMeeM
[HCOq4) £,
ay: - TO‘—JQ = K;, 1

rae fu) — Ko3pPHUKEHT aKTHBHOCTH OLHOBAJEHTHOTO HOHA.

Ilasi BTOpO# CTYNeHH HOHH3AUHH YrOJLHON KHCJIOTH HMeeM
[CO5] Sy
ay + ————— = K. . (2)

[HCORlfyy ~

rae fi) — Ko3dppHuKenT aKTHBHOCTH ABYXBaJeHTHOTO HOHA.
[Tycrs of6luee comepKaHue Yr/IeKHCIOTH B JaHHOH BOAe
[CO,] + [HCO3] 4 [CO5] = Zco, 3)

Pelrass COBMECTHO 3TH TPH YpaBHEHHs, NOJYYHM

ag-f afimEoo
CO,] = — -7 1/ 2)*co, . 4)
(CO,] ayg-fiy Sy + Koy fioy + Ko Koy :
/ K.a Sz 2
HCO3) = —; LTI 0% - 5)
[ ' ay-fayfie) + Ky oy + KiKo fy) (
# b
[CO] = XK/ Yoo, ®)

aifayfon + KaauFiny + KiKo Sy .

Buipaxkas comepKaHHe Kaxao# OTAeNbHOH (OpMbl B MpOuUeHTaX
OT 06Lero conepxkanus yriekucaotsl (Ye, ), npuunvas Ky =3 107
H Ka=25-10""", B coOTBETCTBHH C BhiBeeHHHIMH Bhillle (opmy-
aaMu (4), (5) u (6), oKOHYyaTeNbHO MOJAYYHM !

100 - ajp- s f : o

CO,y) = = = ’
[CO,] 8§ fiafiny + 3+ 10 7 ay fig) +1,5- 1077 1)
' 100.3- lO"’aH-f(..)
HCOs] = = - — Il
[HCO,] & fuSig+ 8- 10 ay fogy + 1571070 1, e
" 100-1,5.10"1"
[COf] = T am

@ fi S+ 3+ 107 ay fy + 1510774,

B ta6a. 6 npuBeneHn pe3yJabraTsl noacyeroB no ¢opumyaam I, I1
¥ Il ana pasanyubix 3HayeHu#n pH W wonHoOl cuasl p=0,00 ©
» =0,10. [Tpu noncuerax 3nauenus fin ¥ fi» B3ATH NO TaGa. 4.

! Pasuble anTOpw NAIOT PazHUHBe 3HAUEHH KOWCTAWT yraekucaorw: Ki or
30:107 no 45107 u Kz or 40-10"" no 6,0-10-1!, YkasaHHoe Brille 3Haue-
uue K;=3-10"7 npumensioch npu o6paGoTKe aHanH30B Boabi B NaGOPaTOpPBAX
Cauurapuoro HHCTHTYTa uM. ® JIpucMana H 4-ro reonoruyeckoro ympaenenus
MuuucrepcTBa reofoTHH H OXpaubi Hellp, PesyabraTel molCYeTOB MOKa3afiH yHo-
BJICTBOPHTENBHYIO CXONHMOCTb C 3KCMEpHMEHTaNbHbiMH AaWHniMH. Jas Kz B3sTO
cpenvee 3uadenue 5° 10+,
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Ta6auna 6

CoorHomeHHA MeXIy PasAHYHLIMH GOPMAMH YraeKHCAOTH NPH pasHBIX
sHayeHHax pH

Coaepxauua pasaHYHbIX GOpM YrAEKHCAOTH

B upouenrax OT €€ o6mero co.nep)xanml

pH »
[CO,) {HCOg) [CO35)
) 0,00 97,09 291 0,00
0,10 96,26 3,74 0,00
6 0,00 76,92 23,08 0,00
0,10 72,02 27,98 0,00
7 0,00 25,00 75,00 0,00
0,10 20,45 79,46 0,09
8 0,00 3,21 96,31 0,48
0,10 2,48 96,39 1,13
9 0,00 0,32 94,94 4,74
0,10 0,23 89,32 10,45
10 0,00 0,02 66,66 33,32
0,10 0,01 46,08 53,91

§ 41. U3 paHHHX, NpHBeAeHHBIX B Ta6a. 6, BHAHO, YTO MO COOT-
HOLIEHHIO MEXIY PasIHYHBIMH (OpPMaMH YTJIEKHCIOTH MOXeT cCy-
IleCTBOBaTh TPH THIA BOJ.

1. pu 3HaveHun pH HHXe 8 BCA YTJIEKHCI0TAa HAXOAWTCA B BHAE
cBOGOAHOM yraekucaoTH H Honos HCOJ; wonst CO; mnpakTHueckH
OTCYTCTBYIOT.

2. Tlpu 3navenun pH Mexay 8 B 9 mouTH Bca yryeKHciora Ha-
xomutcs B Buae HoHop HCOj; conepxanne nouoB CO; H cBoGoaHOR
YTNIeKHCAOTH He3HaYHTENIBHO.

3. Tpu 3xavennu pH Goabiie 9 CBoGOAHAA YIJIEKHCIOTa NpaK-
THYECKH OTCYTCTBYeT W comiepxarcsa Toasko HoHm HCOj u CO’j.

B npupoae HanGonee pacnpocTpaHeHH BOAM MepBOro THIMa.

CBa3annas H NOAYCBA32aHHAA YIAEKHCAOTA

§ 42. Yraekuciory, HaXopallyioca B Bofle B uze HoHos HCOj
u COj;, nompasgensior HHOrAa Ha CBA3aHHYIO H MOJYCBA3aHHYIO.
Takoe AesieHHe BO3HHKJIO, KOra aHaJH3H BOA BHpPaXKajlH He B BHAe
HOHOB, a B BHJE OKHCJIOB. D10 AeJieHHe YCJIOBHO, H TEPMHHBl «CBf-
3aHHaA» M «IOJIYCBA3aHHAA» YIJIEKHCAOTA COBEPLIEHHO HE OTpaXaioT
ReficTBHTENBHHX (opM ee cyiectBoBaHHA B Boje. OMHaKO TaKoe
yC0BHOE fesieHHe yUOGHO AJisi HeKOTOPHIX MOACYeTOB, HaNpHMep AN
BHIYHCJIEHHS1 KOJIHYeCTBAa arpecCHBHOM yryeKHcToTH (cm. § 44), H
COXPAHHAOCh /IO CHX MOp.
esleHHe YTJIeKHCJAOTH Ha CBA3aHHYIO H MOJYCBA3AHHYIO OCHO-
BaHO Ha TOM, 9TO THAPOKApGOHAT-HOHH MNPH KHMNAYEHHH BOABL
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TIpeBpalIalOTC B KapGOHAT-HOHHI H NPH 3TOM MNOJOBHHA YrJEKHC-
JIOTH OCBOOOXAaercs:

2HCO3 — CO3 + H,0+ CO,.

BBHy 3TOr0 TOJIbKO MOJOBHHY YIJIEKHCJIOTH FHApoxkapGoitaros !,
Haxonsuylocst B Buae uoHos HCOj, cynuTaloT cBA3aitHo#, ApPyrylo xe
NOJOBHHY HAa3bIBAIOT MOJYCBA3aHHOM.

KapGonaT-noibl NpH KUNAYellHH BOALI He Pas/iaraiorcs, no3ToMy
BCIO YIFJIEKHCAOTY KapOonaTtoB, T. €. HaXOAfILylOCH B BHAe HOHOB
COy, cuntaior cBasaHHOi. Takum o6pa3oM, obliee KO.IHYECTBO CBS-
3aHHOM Yr/JIEKHCJIOTH PaBHO YIVIEKHCJIOTE, COfepiKaluefici B BHAE
KapGOHATOB, MJIOC MOJOBHHA YIJIEKHCJOTH, cojepXaulefici B BHAE
ruapoxkap6oHaToB.

U3 cka3anHoro ficHo, 4ro B HanGojee 4acTo BCTPeYaIOUIHXCs BO-
Aax, MpaxkTHYeCKH He comepxawux noHoB CO;, KoaHYecTBa CBAI3aH-

HON M MOJYCBSI3aHHOMN YIVIEKHCJIOTH MeXAy coboil pasHel. B ciyuyae,
”

€c/ii BO/la COMEpXHT TaKkxke W HOHH CO;, KOJHYECTBO CBA3aIIHOH
YIJIeKHCIOTH Gyner Goablle, YeM KOJAHYECTBO NOJYCBA3AHHOM.

HOas suYacheHus CBA3AHHOA yrJeKHC/IOTH MO KOJIHYECTBY HOHA
HCO; caenyer, oyeBuaHO, BecoBoe KonnyectBo noHoB HCO;  ymHo-

Mgo, 4401

XATb Ha Ko3ddHuuUHEHT My — 12204 =0,3606.

3

Ipu BHYKHCIEHHAN CBA3aHHOA YIVIEKHCJIOTH, Haxonsuiefica B BHAE
uoHoB CO,, HyXHo BecoBoe KoanyectBo CO;-HOHa YMHOXHTb Ha

Mo, 1401
Koappuuuent Woo? — 6001 = 0,7334.
ArpeccHBHAN yrieKHcaoTa

§ 43. TepMuH «arpeccHBHasi yrJaeKHCIOTa» SBJAAETCA YCJAOBHEIM,
MO HUM MOHHMAIOT YINIEKHCJIOTY, CnocoOHyl0 nepeBofTh B pacTBop
Kap6onaT xaabliusa. DHllle yKasblBajoch, YTO pacTBopeHHe Kap6o-
HaTa KaJblHUs B BOME, coaepKauleii cBOGOAHYIO YrieKHCIOTy, Bblpa-
MaeTcsa ypaBHeHHEM

CaCO4+ H,CO, == Ca" +2HCO:s.

STOT npolecc o6paTHM H /IO KOHILIA HE AOXOAHMT, T. €. 4acTb HMeB-
weficsi B pacTBOpe yroJbHON KHCJIOTH OCTaeTcq nocJjie peakunH B CBO-
60a110M COCTOSTHHH.

KaxpoMy onpeneiaexHoMy conepxkanuio HCO, B Boxe, Haxoas-
wefica B pasHoBecin ¢ TBepaniM CaCO;, GypeT oTBeyaTh CTpOro
onpefie/leHHOe COfiepXKaHne CBOGOMHON YIJeKHCHOTH. ITO KOIu4e-
CTBO CBOGOAHON YIVIEKHCIOTH, OTBevalollee paBIlOBECHIO, Ha3biBaIOT
yrieKHcloTOof paBHOBECHH.

! UBOrRa BMeCTO TepMMHE2 TIMEPOKApPOOHATH NPHMEHAIOT TepMuH GukapGo-
HaTH (HBYYT/lexmcnpie COJH).
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Ecaun coaepxanne cBOGOAHON YIVEKHCJIOTH B BOHE OKAXETCA
MeHblIle, YeM HYXKHO A PaBHOBECHS, TO U3 BOAH 6yaeT BHIASNATHCH
TBEepAb YrJEKHCJHIA KajiblUHA, T. €. YKa3aHuas BHlle peakuus Gy-
JIET HTTH CnpaBa HaleBO N0 TEX NOp, NOKA HE HACTYNHT pPaBHOBECHE.
Ecii xe coaepxanve cBoGOaHOA yrieKHC1OTH B Bone Oyaer, Ha-
o6opoT, 60ablle, YeM HYXKHO AJA PaBHOBECHH, TO TMPH CONPHKOCHO-
BeHHH Takoi BoaH ¢ TBepabiM CaCOj; GyseT NPOHCXOAWTH pacTBope-
HHe MOCNEAHEro — yKasaHHas BHIILEe peakuus GyHeT WITH cjleBa Ha-
npapo. Ilpouecc pacrsopeHusi Gyner NpPOAOIKATBCA HO TeX nop,
TOKa He HAacTymHT paBuoBecHe. Ty 4acTb CBOGOAHON YrJ€KHCJOTHI,
KOTOpas MpH 3TOM H3PacXOAyercs Ha PeakUHIO C YIIEKHCIBIM Ka.lb-
IHeM, HA3HIBAOT arpecCHBHOM YyraekHcaoToHd.

Takum o6pa3zoM, Bona 6yaer CoaepxaTbh arpecCHBHYIO YIJEKHC-
JIOTY B TOM CJy4ae, e€C/lH coaepxaHHe CBOGOAHON YIJEKHCIOTH B
3toil Bofle Gyner Go.blue, HEXeNH HYXKHO HAs PaBliOBeCHS C TBep-
apiv CaCO;. Copep:kanue CBOGOAHON YrE€KHCJOTH B 3TOM Ciaydae
OKaxercsi GoJbllle KOJIHYECTBA YIVIEKHCJOTH paBhoBecHs. [as mo-
MEHTa paBHOBECHA, COracHO YpaBHEHHIO NpPHBEAEHIIOMY BHILUE,
HveeM

[Ca™) fca- [HCOG 1’;:60; ’
[CaCOg] [HzCOq] K.

3auensis, Kak u panee (cMm. § 39), [H:CO;) wepes [COq] u cyunras
Kouuentpaunio teepaoro CaCO; nocTosHHOA BENHIHHON, NOdYYAM
[Ca”] (HCO,)? 2w
oo oo, = K"

[COa) = [Ca"] [HCOR]* for-F o0 K™

B 3stom ypasuennn suavenne K"’ ~21760. TIloabayace 3THM
ypaBHEHHEM. MOXHO BHUYHCIHTH MPHUGIH3HTEIBHYIO BEJIHYHHY KOH-
LUEHTPAUHH YIJEKHCJIOTH pPaBHOBECHS, €CJH HM3BECTHH COAepIKaHHS
Ca'" mn HCg;', B AaHHOM BOJE, a TaKXe HOHHas CHaa ¥. DT0 ypas-
HCHHE MOXXHO TaK)Ke HCMOJb30BaTh A/IS MPHGIH3HTETBHOrO BHIYHCTIE-
HHS COAEpXaHHA arpeccHBHOM YIVIeKHCJOTH B Bone. OfHako Takoe
BHIYHCIEHHE OYEHb FPOMO3AKO.

§ 44. 11s Boa cnaGo MHHepaJaH30BaHIIEIX B cJly4asX, Korga co-
nepxanne Ca'" npuMepHo 3kBuBajentHo coaepxauuio HCO;, co-
AepaHHe arpecCHBHON YIJeKHCIOTH OYellb MPOCTO BBIYHCAHTD, NOJb-
3yacb Ta6a. 7, KOTOpas cocraslleHa TH/AbMaHCOM NO 3KCMEepHMEH-
TaibHBIM BAHHBIM.

Bhiyncienne npousBoautcs caeayiowum obpasoM. Ilycre B on-
HOM JuTpe BOAH copepxurcs 249,4 me nonos HCO, u M2 CBO-
GOaHON YrJEeKHCJOTH. BHUYHCAAA KOJHYECTBO CBA3AHHOM yriaeKHc-
Jotel 1o cogepxannio HCO, naxonum (cM. § 42), uro copepxanue
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Ta6auua 7
Ta6anua AAS BLIYHCAEHHS arpecCHBHOR YraeKHCAOTHI

= g g Z £ g g 5 g S
= (=] = x O =
sEiv |ses| 2 [Sis|3Ss| Z [SEs(5Ss| 2
E=X | caR s g | Cax 2 E=xX |53 -3
Sfa [%8a| & [S5a|58a| O [85a|58a| &
506 [ 00 | 506 750 | 925 | 8425| 1375 | 723 | 2098
150 | 025 | 1325 | 775 | 104 | 879 | 1400 | 764 | 2164
17,5 04 |[179 | 800 | 115 | 915 || 1425 | 805 | 2230
200 | 05 | 205 82,5 | 128 | 953 || 1450 [ 850 [ 2300
225 | 06 | 231 850 | 141 | 991 I 1475 [ 89,1 | 2366
250 | 075 | 2575 | 875 | 156 | 1031 | 1500 | 935 | 2435
27,5 09 | 284 | 900 | 172 |1072 || 1525 | 980 | 250,
30,0 10 |30 | 95| 190 |15 [ 1550 | 1030 | 2580
32,5 12 | 337 | 950 | 2075 | 11575 | 1575 | 1075 | 265.0
-35,0 14 | 364 | 975 | 2275 | 12025 1600 | 11255 | 27255
31,5 16 {391 [ 1000 [ 250 1250 | 1625 | 1175 { 2800
40,0 1,75 41,75 1025 | 27,3 129,8 165,0 122,5 | 2875
42,5 21 | 446 | 1050 | 205 | 1345 | 167.5 | 1276 | 2951
450 | 24 | 474 || 1075 [ 323 |1398 [ 1700 | 13219 | 3029
475 | 27 | 502 | 1100 | 350 | 1450 { 1725 | 1380 | 3105
300 | 30 (530 | 125 | 378 |1503 | 1750 | 1438 | 3188
525 | 36 | 560 [ 1150 | 4075 | 15575 | 177.5 | 1491 | 3266
550 | 39 | 389 I 1175 | 438 |161,3 || 1800 | 1545 | 3345
57,5 425 | 61,75 || 1200 | 47,0 |[1670 | 1825 | 1600 | 3425
60,0 48 | 648 || 1225 | 502 | 1727 | 1850 | 1655 | 3505
62,5 525 | 67,75 | 1250 | 340 | 1790 | 187.5 | 1710 | 3385
65,0 60 | 710 [ 1275 | 57.4 | 1849 | 1900 | 1766 | 3663
67.5 675 | 7425 | 1300 | 61,0 | 1910 [ 1925 | 1823 | 3748
700 | 75 |[775 | 1325 | 647 | 1975 | 1950 | 1880 | 3830
725 83 | 80,8 | 1350 | 685 {2035 | 2000 | 1995 | 3995

CBAI3aHHOM YIVIEKUCJIOTHI B AaHHOW Bojge cocrapasger 249,4 - 0,3606 =
= 90 m2/a. CoraacHo Ta6.a. 7 TakoMy CORepPKaHWIO CBA3aHHON yr.e-
KHCJIOTH cooTBeTcTBYeT 17,2 M2/2 YrAeKUCJOTH PaBHOBECHS, a B AaH-
Ho#t Bomte comepxurca 36 me/a cBOGOAHOW YrIEKHCJOTH; CJaefoBa-
TeNbHO, BOAA COMEPXHT arpeccuBHyio yriekucaory. Ilpu compukoc-
HOBEHHH 3TOH BOAB C TBEPARIM KapGOHATOM KajbLUMSl 4acThb CBOGOA-
HOM YTJIEKHCJIOTH H3PacXOAyeTcsi Ha Peakmuio

CaCO;+H,0+CO,=Ca" 4 2HCOs.

Ilpu Taxoft peakuwn B3aMeH KaXKAO# M3pacXOAOBaHHON Moje-
Kyl CBOGOAHOW YIEKMCAOTH B PacTBope TMOABATCA [ABa HOHA
HCO;, xoTophie COOTBETCTBYIOT OfHOR Mo.JeKy.Je CBA3aHHON yrae-
kucaoTH. Takum o6pasoM, cymma CBA3aHHOH W cBOGOANON yriaeKuc-
JIOTH B BOJAE MOC/]E peaxkUuH ¢ TBepPALIM KapGoHATOM KaJblMS He
H3MeHsieTCs.
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B HameM ciyyae CyMMa CBA3aHHOM H CBOGOAHOM YrJEKHCJAOTH
cocrasiaser 90 4 36 = 126 me/2. Dta cymMMa OCTaHeTCs Takoil e
flocie TOro, KaK 4acTb CBOGORHOH YIJ€KHMCJIOTH, T. €. arpeccHBHas
yraekucnora, npopeardpyer ¢ CaCOj;, 10 COOTHOmCHHE MEXAy KO-
JIMYCCTBAMH CBOGO/IHON YIVIEKHCJIOTH H CBA3aHHONH GyneT yxKe HHLIM.
B MmoMmeHT paBHOBecHs 3TO COOTHOWEHHE JOJXKHO COOTBETCTBOBATb
ykasaHHomy B Taba. 7. Haxoaum no Ttabauue cymmy, GAn3Kylo
k 126. Bawnxafwas cymma 6yaer 125. Tlpu stoft cymme 11a cBs3aH-
HYIO YIJIEKHCNOTY JOMKHO npuxoauThess 100 M2 ¥ Ha yraexdcaory
panHoBecusa 25 me. B Hauwefi Bope conepxanue cBoGonHON yriexuc-
JOTH cocTaBasier 36 BMecTo 25, clnenoBaTeiabHO, pasHocTh 36—25 =
=11 noka3elBaeT, Kaxkoe KOJMYeCTBO CBOGOAHON YIVICKHCJIOTH
AOMKHO BCTYNHTb B peakuuto ¢ CaCO;, T. €. KOJMYECTBO arpeccus-
Hoi yraekucnoTel. Ilpu B3aumopeficTBHM RaHHOA BOAW C TBEPABIM
CaCOj; conepkaHue CBOGONHON YIVIEKHMCJIOTH YMCHBIIHTCA ¢ 36 no
25 M2/, a comepxaHue cBA3aRHOM yBesuyurca ¢ 90 go 90+ 11 =
= 101 m2/2. CyMma CBsi3aHHO# 1 CBOGONHON YTJIEKHCIOTH 10 peak-
nuu 6ni1a 90 4 36 = 126 me/2; nocne peakiuH olla OCTaHeTC TaKo#
xke: 101 4 25=126 wme/a. ArpeccuBHas yrackuchora (11 me/z)
NpeBpaTHTC B CBA3aHHYIO.

§ 45. Bonpoc 0 colcp)KaHHWH arpecCHMBHOM YIJEKHCJIOTH B NpH-
POAHBEIX BORAX O4YEHb BaXKeH C TOYKH 3PEHHA OLIEHKH arpecCHMBHOCTH
BOJl Mo OTHOmWeHHIO K GeroHy. Ilo coBpeMeHHHIM mMpeACTaB/AEHUAM,
COficpXXaHHe B BOAE arpecCHBHOM YIVIEKHCOTH ABJAETCA OLHHUM H3
OCHOBHHIX MOKa3aTesiefi arpeccuBHOCTH Boabl. Oco6eHHO G6oabluoe
3HaycHWEe 3TOT BOMpoC npHoGperaer B Halle BpeMs — BPCMsA rpaH-
JAHO3HOTO CTPOMTENIbCTBA. DyAyT yaoXeHH NeCATKH MHJIHOHOB Ky-
6uyeckuX MetpoB GeroHa. Jlas mpaBWIbHOrO BHIGOpA COpTa LICMEHTA
M pellieHHs BOTIPOCOB O 3ALUMTHHIX MEPOMPHATHAX, 06CCMeYnBalomHX
YCTOfYHBOCTL 6€TOHA B pasjHYHHIX MPHUPOAHHIX YCAOBHAX, Heo6xo-
/MMO, B YaCTHOCTH, MpPaBHIbHO OLCHHTH arpecCHBHOCTb pa3sHooGpas-
HBIX MPUPOAHEIX BOA, C KOTOPHIMH GynyT conpuKacatbcsi GeToHHBIE
COOpYIKEHHS.

ConepxxaHue arpecCHBHOM YIVIEKHCIOTH B BOJEe MOXET GHTb Bbi-
YHCJICHO HAa OCHOBAHHM pe3y.bTaTOB XHMHYECKOrO aHajHW3a BOZHL.
OcHOBaHHEM 1A TAaKOro BHYWUCJAEHHA ABIAIOTCA CcAenylouye noo-
XcHuA. B MoMmeHT paBHOBecusi Boabl (cosepKaueli CBOGORRYIO yrie-
kuciory, nowsl Ca’ " u uonn HCO;) c TBepabIM xkap6OHAaTOM Kajb-

LHHA KoJiIHYEeCTBEHHBIE COOTHOLUEHHA onpenemnorca TpeMﬂ KOHCTaH-
TaMu — IByMA KOHCTAHTaAMH aucconauu erJleOﬂ KHCIOTH
(cMm. § 38): ) ,
(H) i (RGO, o e
kK =—cz5; ;
. 1
(4 i (€051 g

[HCO31 /o,

Kg=



H NpoH3BefieHHeM aKTHBHOCTell HOHOB KapGoHara Kajapuus (cM. § 28)
1P =|[Ca"]f,,. [COs] Foor:

CoBMecTHOe pellleHHe 3THX TpeX ypaBHeHuH NPHBOAHT K BHIpa-
XeHHIo

(COslpamaon = 725 f e fo~ [HCO]* [Ca”],

rae [CO,lpasnor —KOHIEHTPANHA CBOGOAHOM YIJ/IEKHC/IOTH B MOMEHT
paBHOBECHS BOJHI C TBePAbIM Kap6OHAaTOM KaJ/buufl.
Ha ocHOBaHHM pe3y/ibTaTOB 3KCMEPHMEHTANBHOrO OINpelelieHust
3/IeKTPONPOBOJHOCTH PACTBOPOB KapGoHAaTa Ka/bliAsi BeJIMYHHY TNPO-
uspefieRusi [TP MOXHO MpHHATL paBHofi B cpeanem 0,9-1078. 3Ha-
yennsi K; u Kp moryr Gbite npuHaTtel (cM. § 38) paBHmiMH cooTBer-
creedio 3:107 u 5-107!". TakuMm o6pasoMm, MHOXHTeab O6yAer
paBeH

K 51077 g5 qoe
KiIP ~ 3.1077.09.10-% ,85 - 104,

Onnako comocrap/ieHHe pe3y/bTaTOB TeOPeTHYECKHX pacyeToB
C 3KCnepUMeHTANbHBIMH MAAHHBIMH MNOKa3hiBaeT, Yro GoJee npa-
BHJIbHO CYHTATh BEJHYHHY 3TOr0 MHOXHTe.As paBHoi 2,07 - 10% [loa-
CTaB/As 3Ty BeJHYHHY MHOXHTeNs B BHILENpHBeAeHHY0 dopmyay
H NPUHAB
2
fxco; ou =Ty
NoAYyYHM
. 713
[CO.'liunol = 2,07 - 104 ‘fop [C& ] [HCOa] .

Bbipaxas KOHUEHTPalldio PAaBHOBECHO! YI/EKHCJOTH B MHJLTH-
rpammax n1a JATP (Coq pauney )» @ KOHUeHTpamum HoHoB Ca’  n

HCO; B wmmaaurpavm-sksusanenrax Ha Jutp (rCa™, rHCO),
OKOHYATeJIbHO MOJIYYuM

Ceo, pasuos = 0,455f,,rCa” (rHCO3)*. (7

Mpumecuanne penaktopa Kosdduumenr 0,445 B dopuyae (7) noay-
yacTcs chenylowim obpasov:

[CO,), asmon = 207- 104 £, [Ca™] [HCOLJ2,
rae [CO,); [Ca”]; [HCOé] BHIPAXAIOT KOMUCHTPALHH PearHpyoWnX BewecTs
B FpaMMoOJieKyaax na AuTp.

lMepecuer yrackucaoi M3 moaspuoit kouuentpaumn (CO,) Ha cozepxanne
B MHAAHrpaMMax wa autp Cgo MPOH3BOAMTCA 110 POPMYIe

Ceo, = [CO,] - 44 - 1000,
OTKyAa

C
(COp) = o0+
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Ina nepecyeta MOJeKyJAAPHHX KoHueHTpaymnii [Ca™] H [HCO;] Ha MHAAH-
rpaMM-9KBHBANEHTH B ANTPE MOAL3YEMCA COOTHOLIEHHAMM:

rCa™ = [Ca"] -2+ 1000 n rHCO}, = [HCO}] - 1000,

rae rCa” H rHCOé— KoHuenTpauun Ca™ H HCOé. BbIpaXKeHHblEe B MHAANTPaMM-
9KBHBAJEHTAX Ha AMTP.
Orcona caenyer

rHCOg
(Ca") =

1000 °

rCa"

H [HCO,] =

IMoncraBasa 9TH BEAMUHHH B q:opuyay
[CO;)pasnos = 207 - 104 £, - [Ca"] [HCOZ )%,
noaysaeM ,
Coo, paanor = 2_'g‘i_ll%:.:.%fup -rCa” +r’HCOs =
=0,455 - fop - 7Ca™ - P2 HCOs.

Muoxnrear 1000 BBexen aas NepeBoxa IPaMMOBHIX KOHLEHTpaumit (2-#0.4)
B MHAJINTPaMMOBLIe,

3Hagenus sxomsmiero B ¢opmyay (7) cpemHero koadpduuuenta
aKTHBHOCTH rHApokapGoHaTa kaabuusi (fep) TNpH pasIHYHBIX HOH-
HHIX CHJax pactBopa npHuBeieHH B TabJ. 8. Ilpu cocrasieHnu 3Tol
TaGJULIE 32 OCHOBY B3AATH 3Hayelna KO3D(PULHEHTOB aKTHBHOCTH
OHOBAJIEHTHBIX M JIBYXBAJEHTHHIX HOHOB M3 Taba. 4 (§ 29).

Ta6anya 8
3navenna f,,

Uonnasa | 3uavenne| Uouuas !3naqem1e' Uonnas 3Haqeuuei! WUonnan 13navenne
cuaa o caa | Sy cuna o | cnma T
0,0025 0,73 0,0100 0,50 0,0500 029 0,1300 0,17
0,0030 0,69 0,0125 0,48 0,0600 0,27 0,1400 0,16
0,0040 065 { 0,0150 0,46 0,0700 026 i 0,1500 0,15
0,0050 0,61 0,0175 0,46 0,0800 0,23 0,1600 0,15
0,0060 0,59 0,0200 0,43 0,0900 022 ! 01700 0,14
0,0070 0,56 0,0250 0,41 0,1000 0,20 0,1800 0,13
0,0080 0,54 0,0300 0,38 0,1100 0,19 0,1900 0,13
0,0090 0,53 0,0100 0,34 0,1200 0,18 0,2000 0,12

Tpu nomomu ¢opmyant (7) MOXKHO BHYHCJAHTL KOJHYECTBO CBO-
GOfHOM YIIeKHC/IOTH, OTBeyaloNledi PaBHOBECHIO BOAH, cofepxkatlled
onpeneseHHble koanyectBa nowos Ca®  u HCO, ¢ TsepaniM xapGo-
HAaTOM KaJbLHsi, T. €. KOJHYEeCTBO pasuosecnoﬁ YIJIeKHCOTH. 3Ta
Xe <¢opMysa Mmoxer OHTb HCMOJAb30BaHA MJIA BHYHCIEHHS
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KO/IMYECTBA arpeccHBHON YIVIEKHCIOTH B Bojle. Bhiyucnexue npous-
BOJIMTCA CJeAyIoWUM 06pa3oM.

[Mycts obutee comepkanne cBOGOAHOR YIJIEKHCAOTH B BOJE PaBHO
Cco,n6m M2/2, conepxanus uoHos Ca’" u HCO, — cooTBercTBeHHO
pasubl rCa’ " me-3ks/a u rHCO] me-3K6/a, KONMYECTBO arpeccHBHOM
YIIeKHCIOTH PaBHO X M2/a, T. €. —y5— Me-9k6/2. Korna ycranosutes
paBHOBecHe MpH B3aUMO/ENCTBUM paccMaTpuBaeMmoil BOAW C TBep-
ABIM KapGoHAaTOM Ka/lblius, cO/lep)KaHue CBOGOAHOH YIJIEKHCIOTH
YMeHbIMTCA Ha X M2, T. €. B MOMEHT paBHOBecHsi OHO Oyner paBHO
(Cco, 06w — x) M2/a. Konuenrpauuu uovos Ca'* u HCO;, HaoGo-

pOT, YBENIMYATCA 33 CYeT PacTBOPEHMS TBEP/Oro KapGoHATa KanbLUs

Ha —;2-M2’3K8/./l. Cornacio ¢opmysne (7) B MOMEHT paBHOBECHS

BOAK C TBep/ABIM Kap6OHAaTOM KaabLUs JOMKHO UMETb MECTO paBeH-
CTBO

Coo, o6 — X = 0,455y (rCa™ + %) (rHCOI+ 3‘2)’

Onpeneaus 3HaveHue fop Mo Tabi. 8, MOXKHO BHIYHCAHTH X, T. €.
ColepXaHHe arpecCHBHON YriexucaoTH B AaHHoA Boge. OpHaxo
TAaKOW MeTOJA pacyera, CBA3aHHHIH C pelleHHeM YpaBHEHUA TpeTbed
CTeMmeHH, oyeHb rpoMo3foK. Oco6eHHO rpoMO3JAKUM BhHIYHC/IEHHe CTa-
HOBHUTCS, €CJH BOJA COMAEPXKHT 3HAYHTCJAbHOE KOJIHYECTBO arpeccHB-
HOM yriexkucaoTl. B 3ToM ciyyae MoxeT 3HAYuTENbHO M3MEHHTBCA
MOHHAasi CHJa BOAB BCJEACTBHE YBeJIMYEHHs KOHLEHTPALMiAl HOHOB
Ca " n HCO, 3a cyer pacTBopeHus TBepAOro KapGoHaTa KaJbLUs.
IT10 n3MeHeHHe HOHHON CHJBl HEOGXOAMMO YuecTb, TaK KaK K03ddu-
nueHT fop /LOMXKEH COOTBETCTBOBAThH WOHHOM CHie BOAB B MOMEHT
paBHoBecua. B 3TOM cayyae BblyuC/eHHE HYXHO MOBTOPHTb, B3fiB
HOBBIA KO3 (PHUIHEHT aKTUBHOCTH C Y4eTOM H3MeHeHHs HOHHOM CHJIH
BOJIHI.

§ 46. Topasno mpowe MPOU3BOAMTL BHYHUC/IEHHE KOJMYeCTBa
arpeccHBHOfl YrJieKHCAOTH MO rpadukaM, MpuBeJeHHHIM Ha pHC. 2
u 3. Dt rpaduku cocrasiens Mo popmyae (7) Mas caydaes, KOraa
7Ca’° =rHCO;. Ouu maiot xopouwo cxoasuuecs ¢ 3tofl (opmyiof

rCa
pesyabTaTHl B MHTepBaJe 3HayeHu# ~HCO! ,or 0,2 no 10. Toabko
3
a
npu KpafHuX 3HaYeHUAX -~ 3TOr0 HHTEpBaJa M MpH cojepxka-

rHCO

3
aun HCO; Goaee 500 me/a WAM MPH XKECTKOCTH BOAH Goaee
17,8 M2-3K8 pacxoxaeHHs HayMHAIOT 3aMeTHO MPEBHILATh JAOMYCTH-
Mble OIMGKH SKCMEpHMEHTAJbHOrO OfpeNesieHHsi COMEepXKaHHA CBO-
6oaHON YraeKHCAOTH B BOJE.

J/is BHIYMC/IEHHS KOJMYECTBAa arpecCHBHOM YIJIEKHCIOTH B Boje
Jpu MOMOWH rpaduKoB Clenyer:
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1. TTo pesysabraraM anann3a BOAH, BHpPaXKeHHHM B 3KBHBAJIEHT-
HOfi (opMe (B M2-9k8 Ha ] 1), BHIYHCAHTD HOHHYIO CHAY BOAB (1)

no cgopMyJse
2% + Zra

F= 00’

rae Xy, —CyMMa M2-9K8 BCeX JIBYXBaJEHTHHX HOHOB, Comepxa-
UUXCA B JaHHOW BOAE;
Zyq)—CyMMa M2-3K8 BCeX OAHOBAJEHTHLIX HOHOB.

2. Mo BHYHCTEHHOMY 3HaYeHHIO w HalTH f.,, NOAB3YAch Ta6a. 7.
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VA
g 5 10 15 20 25 30 35 40 45 50 55 60 65 76 R Js’llu 0 185 1 15 120 25
Inavenue fo ra’(ritly)
Puc. 2. Tpaduk ans BHuHCAeHRA :r})eccnnuoﬁ YTAKHCAOTH
npn fq, rCa” (rHCO,): < 125

3. BuuncauTt npoussesedHe fop rCa"(rHCO;;) 2, rpe rCa™ H
rHCO; — coorBeTcTBYIOmue cOnepKanus B Boge Houos Ca'* u HCOS
8 M2/oxe HA 1 A.
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4. Hafitu Ha rpaduke TOWKy, OTBE4aiolLyl0 3TOMY TpPOu3BeAEIHIO
H COAepKalinio CBOSOAIION YriaeKHCJOTH B Aaiioii Boge (B M2/z).

Ilo monoxeHnio TOYKH MeXAy KPHBHIMH, NOKasalllbLIMH Ha rpa-
¢dukax Ha puc. 2 WJH, COOTBETCTBENlO, lla PHC. 3, MOXIO onpese-
JIATh KOJIWYECTBO arpeccHBIION YIVIEKHCJOTH B BOAE C TOWIIOCTHIO A0
1 me/a.

PacrBopuMocTh KapOolaTa KaJbltus 1le BCerja MOXeT GbiTbh BHI-
gucelna no cofiepxaiinio cBoGOANoNH yraekucaoTel B Boge. HauGo-
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Swavenue f,,rla” (rHCly)

Puc. 3. I'papuk paa suyncaenns ar}:eccuauoﬁ yTAEKHCAOTI
npn fo, rCa” (rHCO)2 > 125

Jiee HafeXIBIM H MPHMEHHMHIM BO BCeX CJAYy4asX TNO CYLIECTBY
ABJSAETCA METOA SKCTepHMEeNTaJlblioro onpefeselus CcnocoGlocTH
BOAB PacTBOPATH YIVIEKHCJHI Ka/iblUH. PakTHYeCcKu ITHM METOROM
onpefensieTcs PacTBOPHMOCTb YIVIEKHCJIOrO KaJjblMsi B Aaniiofi Bofe
He3aBHCHMO OT TOro, geM ona ofyciosnena. KMMenno 3ra sesnauna
H HYXXHa JUIsi OLEIKH arpecCHBHOCTH BOAH TO OTIOWElHio K Geroly
HAH K KapOolaTHHM nopoxam.
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2. CEPOBOAOPOA

§ 47. CepoBoaopoa BCTpeyaeTcss B MPHPOAHHIX BOdax B 3aMerT-
HBIX KOJHYeCTBaX AOBOJIBHO PEAKO, HO B OTAEJbHEIX C/AyuasX comep-
}aHue ero ObipaeT oyeHb BhHICOKMM. CepoBoaopoa MoXeT ObiTh KakK
Opranu4ecKkoro, Tak M HEOPTraHHYeCKOro MPOHCXOXKIEHHS, ABJAACH
OAHHM H3 MPOAYKTOB pacnajga Ge/IKOBHX BelleCTB B aHa3pPOOHBIX
YC/IOBHAX; OH BBIE/IACTCA NMPH THHEHHH opraHuyeckux Beutects. I1pu-
CYTCTBHE cepeBoAOpoda 4acto oO6yc/oB.JeHO MpoueccaMHu BOCCTAHO-
Bielus cyabdaros AecyNbPaTHpYIOIHMH GaKTepHsiMH; 3TH aHa3pol-
Hele GakTepHH B Mpolecce CBoed XH3HeNeATe/JIbHOCTH BOCCTaHaBJH-
BalOT Cy/ibpaThl 40 CEpPOBOAOPOAA.

3a cyer 3TOrO Mpouecca B BOAAaX HEKOTOPHIX He(PTAHBIX MecTopo-
xKaennit (Kpacnokamck, Byrypycnan, AHanmxaH B Ap.) KOHLEHTpa-
UAA CepoBoAOpoAa OblBaeT oyeHb BbICOKOH, Aoctdras 2000 m2/z n
Gostee. dtoMy Xe mpoueccy Aecy/ibdaTHpoBanns 00si3aH CBOHM MpoO-
HCXOXAeHHeM CepOBOAOPOA, COAepKaLMHca B BoAaX Moped Ha 60.b-
wux ray6uHax. DBoablune koauuecTBa cepoBogopoda COAepIKaTCH
HHOTAA B BYJKAHHYECKMX rasax, riie oH, HeCOMHEHHO, HeopraHuye-
CKOTO TPOHCXOXACHHSA.

CepoBoA0OpOA HEYCTOHYHB H JIerKO OKHCJSETCS KHCIOPOAOM BO3-
Ayxa Ao cBOGoAHOH cephl:

2H,S+ O, =2H,0+ 2S.

Cepa, B CBOIO Ouepefib, MOXET OKHCJATLCA AO CyJb(aToB, HO 3TO
AanbHeillice OKHCJeHHe HAET YyXKe TpyaHee.

§ 48. B Bozme cepoBoaopoa MOXET HaXoAWTbCA B Tpex ¢opmax:
a) B BHAe rasa, pacTBOpeHHOro B Boje, — «CBOGOANBIH CepoBOAO-
poa», 6) B Buae HoHoB HS’ — ruapocyab¢uan, B) B BHAE HOHOB
S” — cyappuan. Bce 3T dopMel OyayT HaxoauTbCA MexAy coboi
B paBHOBECHH:

H,S =H"+HS’; HS’ == H 4-§".

CocrosiHve 3THX paBHOBeCHH, O4YEeBHAHO, OMpeNeNAercss akTHBHOM
KOHUEeHTpallneii HOHOB Bogopoda B AaHHoH Boae. B oGuiem 3aech
HabJsodaeTca NoJHas aHa/oOrTHA C pacCcMOTpPeHHbIMH Bbilie (§ 39 H
40) paBHOBeCHAMH MeXAy pasJHyHbIMH (POpMaAMH YrACKHCJIOTH H
pasnnla GyneT TO/IbKO B BeJNHYHHAX KOHCTAHT JHCCOLHAIWH.

Iycts oGuwee coaepkaHHe cepoBodopoaa (Bcex ¢opm) paBHO
Zy,5. 19 BHYHCIEHHS TNPOUEHTHOTO COAEPXKAHHA OTAE/MbHHEIX popM
uMeeM TPH ypaBHeHHs !:

Zis = [HS] + [HS'] + [S"]; 1)
ay. [HS’] -8,
"[n,?[r]-f(., = 57-107% 2
aw ["1fiy _ 1 o 1015
STy — 1,2.107. 3

! 3uavenwn sennuun B3aTe H3 cipasoynnka IO 0. Jlypee «Pacuerusic 4 cnpa-
BoUHbIe TaGAHUL AAs XHMHKOR», [ocxHMH3aat, 1947. U3 sTHX Ta6.aHu B3ATH 3HaYC-
IH KOHCTaHT AMCCOUMAUMH APYTHX Cnabbix KHCJOT, KOTOpHIC YNOMHHAIOTCH Aajee.
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B pesyabTaTe COBMECTHOrO pelleHHS 3THX TpeX ypaBHEHH MOXHO
noay4YuTe GOPMYyJHl ANS BHIYHCJIEHHS COAEPKAHUS KaXIAOH OTaeNb-
HOH ¢hopMbl B mpoleliTaXx OT ofllero coaep¥aHus CepoBOAOPOAA.
Otu GOpMyAH aHANOTMYHH TIONy4YeHHHM shime (§ 40) ana Belyuc-
JIEHHS] CONlEPXKAHHA OTAENbHBIX (OPM YIJIEKHCJIOTHI:

Ioo‘a?{' f(,) Fon

H'»s =3 - - $ lv
e g Jy iy 57107 4y £ g +68:1072 1, o
100-57-10 % ay. £,
[HS'}=— — (V)
it fi Sy 3710772y £ +68-107F 1,
# 100.68-10-% ¢
== 5,7-10-° o e kAL
it Sy Sy 3710774 fiy) +68- 10777,

B stux ¢opmyaax, Kak u paiee, f,, o3Hayaer KosdduuHeHT ax-
THBHOCTH OJHOBAJIEHTHOTO HOHA, f,) — KO3QHUMEHT aKTHBHOCTH
IBYXBaJIEHTHOrO HOHa.

B ta6n. 9 npuBeseHbl COAEPXKAHHA pasNHYHHIX (opM cepoBoao-
poaa B MpONEHTaX OT oOLIero ero cozepXaHus, BHUHC/IEHHhE MO
npuseseHHnM Bhle dopmynam (IV, V u VI) aas pacreopos ¢ won-
HeiMu cunaMiu p=0,00 1 #=0,10 n ¢ pasnUUHHIMH 3lla4YeHUSIMH
pH. Koapduunentn akruHocrelt B3arH H3 Taba. 4 (§ 31).

Ta6anya 9

CoOTHOMEHHS MeXy pasaAHyHBIMH HOpMaMH cepoBOAOPOAA
NPH pasHuX 3HavyenHusx pH

Coacpxaliue pasauunux gopu B %
pH [
H,S HY S
= 0,00 99,4 0,6
o 0,10 99,3 0,7
6 0,00 94,6 3.4
0,10 93,2 6.8
7 0,00 63,7 36,3
0,10 378 42,2 Meiice
8 0,00 14,9 85,1 0,01
0,10 12,0 88,0
9 0,00 1,7 98,3
0,10 1.4 98,6
10 0,00 0,2 99,8
0,10 0,1 99,9
1

§ 49. s pavHBX, mpuBeJeHHHX B Taba. 9, BHAHO, 4TO mpH
pH < 7 npeo6aanatomeir opmofi ans ceposonopona ssasierca H,S,
npuyem npu pH<C6 npakTuyecku Bech CEpOBOAOPOA HAXOAUTCH B BHIE
H,S u na momo HS’ npuxoaurcs Menee 1% or obuiero cozepxanus.
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IMpu pH > 7, nao6opor, mpeoGnanaiomiefi ¢GopMOi HBJASIETCS HOH
HS’. Mpu pH >9 mnpaxkrtuuecku Bechb CepoBOAOPOA HAXOAHTCS B
Buge nonos HS! u na pomo HpS mpuxomurcst meneee 1% ot obuiero
CONepKaHHUsI.

Hount S” B OOHUYHHX NPHPOAHHX BOAAX TNPAaKTHYECKH OTCYT-
cryior. Hdaxe npu pH =10 u nonHo#t cuae w =0,1 comepxanue
uoroB S” cocrapasier Menee 0,019% ot ofuiero copmepxaHHsi cepo-
Bogopoaa. Boawm ¢ pH > 10 BcrpeuaioTcss B npupoae odeHb PEAKO.

3. COOTHOWIEHHE MEXAY PA3JIHYHBIMH SOPMAMH
CEPOBOAOPOAA M YIIIEKHCAOTH NMPH HX COBMECTHOM
NPHCYTCTBHH

§ 50. Ipu coBMecTHOM MPHCYTCTBHH B BOAE YIVIEKHCIOTH U Cepo-
BOZOpOAa OHM OOHYHO HaxomsTcs B cienayiomux ¢opmax: COz, .,
H,S s, HCO; n HS!. Honm CO} MOryT mpucyTCTBOBaThL B 3aMeT-
HHIX KOJIHYECTBAaX TOAbKO B Boaax, umetomux pH > 8,4 (cm. § 41),
a uoHu S” — toabko npu pH > 10 (cM. § 49).

CymecTBylomiHe MeTOAHN aHalAW3a He NAIOT BO3MOXHOCTH Hemo-
CPEACTBEHHO ONpeNefuTb CoAepX¥aHHe KaXnoh W3 3TuxX ¢opM B OT-
AeNbHOCTH. DKCMEePUMEHTAIbHO MOXHO onpelesuTh: ofuiee coaep-
KaHHe YIVIEKHCJIOTH!, obliee COfepKaHHe CepoOBOAOPOAA, CyMMapHoe
conepxxanne HCO; u HS’ u cymmaphoe comepxanue HoS, , H

COg s Takum o6pasoM, 3KCHepHMEHTANBHO MOTYT OHITh HaHAEHH
caenyiouye BeJHYHHLL:

obuiee cofiepKaHHUe YINeKHCIOTH

[CO,)+[HCOs] = V; (1)

oburee comep Katue cepoBoaAopoAa

[H,S] 4 [HS") = C; )
[HS] 4 [HCO:) = LU (meno9HOCTs THTPHpHAs); 3)
[CO,) +[H,S] = K (knucaoTHOCTE THTPHpHas). 4

OueBUAHO, 9TO AJs1 COBMECTHOrO pellieHHst MOTYT GhTb HCHO1b30-
BaHBl TOJIbKO TPH H3 3THX YpaBHEHHH, TaK Kak s1i060e U3 HUX YerBep-
Toe MOXeT OHTh NMoNy4YeHO U3 TpPeX OCTaNbHHX. B cBsI3M ¢ 3THUM jIs
BHIYHCIEHHS! COMEpXKaHHsi OTACIbHHX (OpM cepoBooposa M yriie-
KHCI0TH Gecriosie3HO ONpeac.isiTh BCe deTnipe Beawuunn ¥, C, I
u K, Tak KaKk ¢ 3TOH LeNbi0 MOTYT GBITh HCMO/Ib30BAHB TOJABKO TPH
u3 Hux. OgHako onpejesieHue BceX 4YeThlpeX BeJHYMH TpeACTaBJseT
HHTEpeC ¢ TOYKH 3PEHHs] KOHTPOJsI aHAJH3OB,
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Kpome yKa3aHHHIX Bbllle YeTbipeX YpaBHEHHil, HMeeM elle nBa

1?[?;“““ (cM. § 40 u 48) ¢ OAHMM AONONHHUTENILHEIM HEH3BECTHHIM
=a, .
) In:

wlfCOMw _ 5. 10~
€O —=3-107% )
ap (S fy) .10°%
[H3] =5,7-107". 6)

Ecanu ussectHo 3nayenne pH wuccaenyemoft Bogel, To s pene-
HUsI paccMaTpHBaeMofi 3afayu, KpoMe ypasHeHuit (5) u (6), mocra-
TOYHO HMeTb elle fABa JIOObX YpaBHEHHSI H3 YeThipex YKa3aHHBIX
Bointe. Ecau ke 3Hayenne pH Bogs! HeusBecTHO, TO, KpoMe ypas-
Henu#t (5) u (6), HeoGxoaumo MMeTb emie TpH ypaBHeHHA. Pa3Ge-
peM nBa npuMepa.

§ 51. Ilycte 3KcnmepuMeHTaqbHO HaWAeHH ofuiee CopepKaHue
cepososopona C, ofuiee copepaHHe YIMIEKHCHIOTH ¥, CyMMapHoe
copepxanue [HS’] u [HCO;3), 1. e. 1 (TuTpHpHAs MIENOYHOCTH BOAK
o MeTWI0BOMY oOpaHxesoMy —cM. § 151). Pemas coBmectHO
ypasHenus (1), (2), (3), (6) u (6) u Bupaxas Benuyuny I B
MHJUIMTPaMM-3KBHBAJIEHTAX HA JIKTP, 2 OCTaJIbHble BEJIHIHHBI B MHJ-
JUMONAX, AJS BBIYHCJICHHS CONEpXKaHudA, HanpuMep, CBOGOAHOrO
cepoBofiopofa noayyuM (opmyay

Cy,s = 1IC+06Y— 05U = V (LIC + 0,6Y + 05IE— 1,2C(C + Y— LD),

rpe Cps— comepxXaHue CBOGOJHOrO CEpOBOJOPOAA B M2-MOL/A.

§ 52. DkcnepuMeHTaNBHO HalleHO ofuiee COepKaHHe CepOBOAO-
pona C, cymmapHoe comepxanue [HS’]+4 [HCO,;] = I u cymmap-
Hoe conepxauue [H,S] 4 [CO;) = K. Pemas coBMecTHO ypaBHeHHs
(2), (3), (4), (5) u (6), monyyuM nas BHIYHCIEHHS ofuiero cojmep-
XaHusi CBOGORHONO cepoBofOpona cieayioulyio Gopmydy:

Cy,s = 0,50C + 0,62K + 0,12 = V (0,3C + 062K + 0,12l s — 1, 24KC.

4, $O0CPOPHASE KHCJIOTA

§ 53. Conmepxanue ¢pochopHOfi KHCIAOTH B MNPHPOAHBIX BoOAaX
OGBIYHO HE3HAYHTEJIbHO M Yalle BCEro BHIPAXKAeTcs AOJAMH MHJUIH-
rpaMma Ha JAuTp. OfHAaKO B OTAENbHHX CAyyasX B BOAAX HeKOTO-
pBIX MHHepalbHHX HCTOYHHKOB cojepiKaHHe (PocPopHOA KHCIAOTH
BBIDAXKAeTCH eAHHHIIAMH, a HHOrAa AaXe JecATKaMH MHUJUIHIpaMMOB
Ha JHTP.

HecMoTps Ha HesHayuTesIbHOE conepXaHHe coefuHenufi ¢ocdopa
B OOHIYHBIX MPHPOJHBIX BOAAX, 3TH COENHHEHHS HMeIOT OyeHb 0GoJb-
iloe 3HayeHHe, TaK KaK (ocop ABNAETCHA HEOGXOAHMOM COCTaBHOM
4acTbiO BCeX XKUBHX opraHu3moB. C Hanuyuem coenuHenuft pocdopa
CBAI3aHA JKH3HENEsATeNbHOCTb BOJHBIX opraHu3moB. Omnpeldesiexue
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cogepxaHuss ¢GochopHOH KHCIOTH B BOJE MNpefCTaBAsieT HlfTepec
TaKXKe C TOYKH 3peliHs OUeHKH MuTbeBbiX BoA. Ilopuiuleniioe copep-
Kaine HocopiOd KHCAOTH MOMKET MIOrfa yKasblBaTb 11a 3arpsaiie-
HHe BOAB, TaK KaK coeaultelus pochopa OTHOCATCH K YHCAY NPOAYK-
TOB pa3/ioXeHHs CJOXHBIX OpPraliHuecKHX coeamieHnii.

§ 54. ®ocdopias KHcA0TAa TPEXoCHOBHA, a CJAEfOBATENbHO, MO-
KeT HaXoNMTbCs B BOfe B cieayiomux deThlpex ¢opmax: HiPO,
HoPO, HPOJ u POy. Cootioulenne Mexay 3TuMu popmamu 6y-

IeT, O4eBHAHO, ONpenefATbCcs, KaK H AJAA APYrHX ciabbiX KHCJIOT,
aKTHBHOH KoluenTpauxe#r MolloB Bomoposa B Bofe. Ecau obuiee
conepxanne GocOpHOA KHCIOTH B BoAe Oymer Iyp,, TO ¢op-
MyJabl Afi7 BBIYHC/IAEHHS COAepKalMs KaXaoH oTaenbiofi ¢GopMbl
MOXHO MOJNY4HTb, pelllasi COBMECTHO 4eThipe ypaBHEHHS:

[HgPO,] + [H,PO:] 4 [HPO{] + [POY'] = Eupo.; ¢))

ay HPOY foy . -,

—[W—Kl—7,5- 107° Q)

ay [HPO,:] f(g) -8

—_——2. =K,=6,2-107; 3)
HPpO)r, {

w0V _ g 99. 107", @)

[HPO{1 £,

B pesyabTaTte COBMEeCTHOro pellleHsi 3THX YpaBHeHHHA NOAyYHM
caepyiomie GOpMyan I8 BBHYMCAEHHS COAepXKauul OTAeNbHHX
dopM dochopHOi KHCIOTH B MpolelTax OT ee o6uiero comepxauus:

[H:IPO‘] = — IOOaﬂ fii) T f3) -
a fiy Foy Fan H o Fiy Fy " 75 1077 4
lOOaf,. fo 1 @ f &) —
Ay £y Fgy s $05-1071 -y £ g - 102-107%
= 100ajy f(;(\f(e) T,

(VI
[H,PO;] = 100aj. £y f;?) .7,5-10- | "
[HPO{] = 1002y £, f(:l_,}-/l,(,s. 10-10; ©
(PO} = 100- £, f(.,,K- 1,02.102 . o

B Taba. 10 npusenenH comepxaluus pasandunx gopM ¢ochop-
HOW KMCJOTH, BHYMCJEHIble MO YKa3auHHM ¢QopMyaaM A BOX
¢ #=0,00 u »=0,10 npu pH or 5 no 11.
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Ta6anya 10

CooTHomenHs MEXAY pasnuuyHbiMH dopmamt l?)oczqmpuoﬁ KHCAOTH
NPH pPasHLIX SHAYEHUAX P

Coxnepxanve pa3anunsix (pOpM B Npoyentax
OT 06uiero coiaepxanus
pH w
H,PO, H,PO; HPOY POy’
= 0,00 0, 99,3 0,6 0,0
0,10 0.1 98,5 1,4 0,0
6 0,00 0,0 94,2 08 0,0
0,10 0.0 87,2 12,8 0,0
7 0,00 0,0 61,7 38,3 0,0
0,10 0,0 40,6 59,4 0,0
8 0,00 0,0 139 86,1 0,0
0,10 0,0 6,4 936 0,0
9 0,00 0,0 1,6 98,4 0,0
0,10 00 0,7 99,2 0,1
10 0,00 0,0 0,2 99,6 0,2
0,10 0,0 0,1 99,0 09
1 0,00 0,0 0,0 979 2,1
0,10 0,0 0,0 91,7 83
I

§ 55. U3 Taba. 10 BupgHo, uto mpu pH=>S5 TPaKTHYECKH BCH
dochopHas KucIoTa B BOAE HAXOAHTCH B BHIE HOHOB H2P04. npH
pH=9u pH= 10 B BOJe cozepXKaTcs Tonbko HoHs HPOY. B uH-
TepBajie pH o1 5 ao 10 _TPAKTHYIECKH OICYICIBYIOT KdK MOJEKYAb
H3PO,, Tak B HoHul POy, H BCA (ocopHAn KHCJIOTA HaXOAMTCA B
uge noHos H,PO: u HPOi. 3amertne Konudectsa uouos PO;
HAIHHAIOT MOABNATLCH TOJLKO MpH pH =11, "o u npu 3Tom 3Haue-
uun pH Ha momo HPO, npuxomutcs 95—98% B 3aBHCHMOCTH OT
MOHHOM CHJIH BOJHI.

5. KPEMHEKHCJIOTA

§ 56. Bonee 95% Bceli MaccH 3eMHOH KOpH TpPHXOJUTCH Ha
kpemHesem (SiO,) u pasiHuHble CHIMKATH. B CBA3M C 3THM BO BCeX
NIPHPOAHBIX BOAAX COAEPKATCH COEAUHEHHS KPeMHHs, HO B GOJIbLIHH-
CTBE cJyuaeB copepaHHe MX He3HAUHTedbHO M 9allle BCEero BHIpa-
*aetcs (B mepecuere Ha SiO;) egMHHUAMH MHJUIHTpaMMOB Ha 1 4.
Creayet, ofHako, OTMETHTb, 4TO, BO-TIEpBHIX, 3TH HeGoJbluMe copep-
XaHUA COeJUHEHHil KpeMHHs B cNna6o MHHepaJiH30BaHHHIX BOAaX
BMOJIHE COM3MCPHMBI C CONEPXKAHUAMH OCHOBHBIX COCTaBHBLIX dacTed
MHHEpanuW3aUHuu 3THX BOJ H, BO-BTOpPBIX, B OTAeJbHHIX BOAAX COmep-
KaTCA NECATKH, a B HCKMOUHTENbHBIX CJydassXx Aaxe COTHH MHJUIH-
rpaMMOB COefHMHEHHII KpemHus HA | 4.

HesHauuTenbHoe, Kak mpaBuiio, comepxanue SiO2 B MpHPOAHHEIX
BofiaX oObACHNAETCA TeM, 9TO MPHPOHBE CHIHKATH, YHCTHA KpemHe-
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3eM H BCe ero ruaparHnie opMbel OdeHb MJIOXO PACTBOPHMH B BOJE.
H3 kpemueBnx Kuciior obuiefi dopmyan xSiO,-yH,O, conn koro-
PHX HM3BECTHH, TpocTefillefl ARJIAETCA MeTaKpeMHeBas KHCJIOTa, OT-
Begaiomas dopmyie HpSiO;3(Si0;» H,O). dra Kuenora, Tak xe, Kak
¥ BCe TMOJHKpeMHeBhle KHCJIOTH, MPAKTHIECKH HepacTBOpPHMA B BOje
M He ToJlydeHa B YHCTOM BHAE, HO ee KallWeBhle M HATpHEBHE COANM
PacTBOPHUMHI.

MerakpeMHeBasi KHCJIOTA OTHOCHTCA K 4HCIY OdeHb CIabhIX KHC-
JOT M XapaKrepusyerca CJAeAyOUUMH TNPUGIH3HTENbHEIMH 3HaYe-
HHAMH KOHCTAHT HoHuM3amuu: K, ~ 1079, K, = 10713; TouHble 3Haye-
HHSl KOMCTAHT HeW3BecTHH. M3 KOHCTAaHTH MepBOA CTymeHH HOHH3a-
un ciaenyer, yro npu pH = 8 orHoweHue

HSIO;  10-° 0.1
HSi0g ~10-% "~ °

Taxkum o6pasoM, npu pH =28 okomo 90% ob6umero KonuuecTBa
MeTaKpeMHeBOA KHCJIOTH JAOKHO HAXOAUTbCA B MOJIEKYJsiPHOM
Buie. B TO XKe BpeMs MeTaKpeMHeBas KHMCJIOTA, KaK yXe oTMeua-
JOCb BHIlle, B BoJe NMpPaKTHYeCKH He pacTBopuMa. B cBAsu ¢ 3TuM
KaJueBnle W HaTpHEBHe COJNH 3TOM KHUCJIOTH MOryT OHITH YCTOHYHBHI
B pacTBOpe TOJNbKO TNpH BBICOKHX 3HaueHHsX PH, npu HU3KHX Xe
3HadeHuax pH oHu moaHOCTBIO ruapoaM3yIOTCA.

B COOTBETCTBHH C H3JI0XEHHHIM CYHTAIOT, YTO KpeMHEKHCJIOTa
HaXOAHTCA OOBIYHO B MPHPOAHKWIX BOAAX B KOJIOMJAJNbHOM COCTOSA-
HUH, B BHJE pa3NHUYHBIX (POPM THAPATHPOBAHHONO KpeMHe3eMa, H
TOJIKO B LIENIOYHHIX BOJAX ONHOBPEMEHHO C KOJLIOMAANbHOM KpeMHe-
KHCIOTOR comepxarca Takxe wonn HSIiO,. Hapsaay ¢ runparamu

KpeMHe3eMa B BOAAaX HHOTZa COmep}KaTcsd, MOBHAHMOMY, TaKXe M CH-
JHKATH B KO/NIOHAAJBbHOM COCTOAHHH. ORHAKO BONMPOC O COOTHOMIE-
HUH MeXAy pasiudHeiMu (opMaMHu coenuHeHHH KpeMHUsI B mpHpoOn-
HHX BOjax H3ydeH odeHb ciabo.

[pu cywecTBylomMx MeTojax aHaausa ompeneisiercs obmee co-
nepxanue SiO, B Boge. Bce HailnenHoe anaauzom konngectso SiOp
CUMTAIOT HAXOASUIHMMCA B KOJJVIOMAANBLHOM COCTOSIHHM M HEe YYHTH-
BalOT MpPH pacueTe HOHHOrO cocraBa. B GOJBUIMHCTBE ClyyaeB 31O
He Be/IeT K 3HAYHUTEbHEIM OlHKOKAM, NMOCKOJbKY COmepXaHHe KpeMHue-
KHCJIOTH OOBI9HO OdYeHb MaJlo MO CPaBHeHHIO ¢ ofuwell MuHepajau3a-
IHeil BOAMI, 110 HHOrAa owmubKa MoXeT OHTL GojbuIof, TaK KakK B
HEKOTOpPHIX BOAAX KPEMHEKHCIOTAa COCTaBNsfeT 3HAYMTEJbHYIO 9acTh
obmeil MHHepaausauud. BuicOKoe OTHOCHTENbHO oflleii MHHepaau-
3aUMH COJepIKaHHe KPeMHEeKHCJOTH dacTo Habmonaerca B Bojax,
CBA3AHHBIX C H3BEpXKENHHMH NMOPOAAMH.

Kpome nepeunciieHHHX Bhlule C1aGhX KHUCIOT, B MPUPOAHHIX BO-
Jax MHOrga COMepXKarcs B 3aMeTHRIX KOJHuYecTBax Clabuie OpraHu-
YecKHe KHCJIOTH, HampuMep B GOJIOTHHIX BOAAX M BOJaX HEPTAHEIX
MeCTOpOXAeHHH.
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VII. AKTHBHASI PEAKUHA NPUPOOAHOH BOAbI pH

§ 57. Beananna pH — nmokasaTenss aKTHBHON  KOHLEHTpaUWH

wonos soopoAa — Ig([H') /), apaserca ool w3 BaxHHX Xapak-
TEPHCTHK BOABI. 3HATh 3TY BeJHUHHY HeOOXOAUMO AJSI peLueHHs lie-
JIOTO psifla TEOpeTHYEeCKHX M MPaKTHUECKUX BompocoB. Besuauna pH,
Kak Mb Bumeau Bule (cM. raasy V1), nospoaser pewmntbh Bompoc
O COOTHOLWIEHHH MEXAY PpasiuddbiMu  dopMaMu  coAepiKamuxcs
B BOAE CJabHIX KHCJOT.

Ot axkTuBHOH KOHueHTpauuun uwoHoB H® 3aBuCHT pacrBOpHMOCTB
THADOOKHCH XeJie3a B MaHHOA BOMe, BCJEACTBUE 9€ro MpU OlEHKe
arpecCMBHOCTH BOAH MO OTHOLIEHHIO K JKeJe3y Heo6XOAMMO Y4uTH-
BaTh 3HayeHue pH. Xapakrep ¥ MHTEHCHBHOCTH MPOLECCOB B3aUMO-
JefictBusi MpUPOAHOA BOAWLI C MOuYBOA WM TOPHOM MOPOJOH 3aBHCAT
B 3HaYuTeJIbHOfi Mepe OT aKTHBHOM KOHUEHTPauHMH HOHOB BOROPOAA.
HauGonee akTHBHHIMH B 3TOM OTHOLUEHWH OOGHIGHO SIBJAIOTCA BOAH,
peaxkuus KOTOpPHX 3HAYUTENBHO OT/IHYAeTCH OT HeATpaJbHOM. IKcme-
puMeHTaNbHOe omnpeleneHue pH npupoxHOW BOAH MOXET HMeTh
UeMbIO TaKXKe YAaCTHUHHEII KOHTPOJb pe3yJbTaTOB XHMHYECKOro aHa-
JIH3a JaHHOM BOAW U T. A,

§ 58. AKTUBHAA KOHUEHTPAUWA WOHOB BOMOPOAA B BOJAE 3ABHUCHT
OT XHMHYECKOrO COCTaBa M KOHUEHTPAUMH BELIeCTB, COAEPKALIUXCH
B 3toft Bose. [lpu 3tom pH npupoaxo#t BoAn B noAasasioulem 6oin-
LIHHCTBE CJy9aeB 3aBHCHT IMaBHBIM 00pa3oM OT COOTHOLUEHHSI pa3-
JU9HBIX dopMm YrAeKHCIoTH, coaepxKaulefica B BoAe. [lo sesuanHe
pH, Kak nokasaHo B § 40, MOXXHO BHYMCJIMTH COOTHOLUEHHE MEXAY
pasauuHbIMH (QOpMaMH YIVIEKHCJIOTH, eC/IH H3BCCTHO ofulee cogep-
XaHWe YIJeKHCJIOTHl B AaHHOA Bode. OueBHIHO, 4TO, MOJB3YACH
KOHCTAHTAMHM HOHM3ALMU YTJIEKHCIOTH, MOXHO pEWHTb TaKXe H
obparHyio 3afady, T. €. BH4UCAuTh pH BOABI, eciii U3BECTHH coj1ep-
KaHUA OTACNBHHIX (OpM YIIeKHCHAOTH B 3TOf BOJE.

CorsacHo usnoxewHomy B § 41 mpupoiAHEle BOAB MOXHO pa3-
OMTh Ha TPU rpynnm:

a) BOAM, coAepXauiue cBOGOAHYI0 yraekuciaory u uonsl HCOf;

6) Boam, comepxamue noun HCO, n COj;
B) BOAW, COMEp¥aulde MpaKTHiecku ToJpko woHal HCO; u He
coliepXKawupe B 3aMeTHHX KoaudectBaXx Hu noHos COJ, Hu cBoGox-

HOMA YTJIEKHUCJIOTHI.

PaccMorpum cHauana mociefHuit caydait.

§ 59. B pactBope GukapGoHata OyAyT MMeTb MeCTO Cleayioulne
paBHoBecHs:

HCOs+H" == H,COy; (1)
HCO; == H + COs; 2
H,O = H' 4 OH". 3)
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JAs Ka¥Xaoro M3 3THX oGpammux npoueccos MOXKHO COOTBET-
CTBCHHO Hamnucartb

[H][HCO3] £,y .
—[C# = Kl, (l)

HYCON Sy Fey _ .
ooy Ky; (I
[H'] [OH') f2, = K. (I

B ypasuenuu (I), kak u panee (cm. § 39), gepes [CO,] oo-
3HadeHo obuiee copepxanue cpoGomHoi yraeKHCOTH (CO2 o
+ HxCO3). Has Toro urobu B pacrsope o6pasosaiiock [COq)2-moa
cBoGONHOM YIVIEKHCIOTH, COrMacHo ypasHenuio (), Takoe xe KoJu-
yectBo 2-HoHoB H' momkHo cessarecs ¢ momamu HCO,. 3a cuer

uonusauan uoHos HCO; no ypasHeHuio (2) o6pasyercd, o4eBHIHO,
cTonbKo Xe HoHoB [CO%), cKobKo o6pasyercst 2-uoHos H, Tak Kak
Npu MOHM3alluM, COrMacHo ypasHenuio (2), us omsoro mona HCOj
o6pasyercs ogu HoH H' u oaun won COj. Ouesuano, 910 OCTAMb-
Hoe KoauuecTBo HoHoB H®, Heob6xomumux ans o6pasopanus [COs)

2-moa cBo6omHoft yraekuciorsl, T. e. [COz] — [COj Je-nonos H', 6y-

JeT MOJYdYeHO 3a CueT MOHH3auMH MOJeKyJa BoAn. MoJekyaa BoIH
npu uoHu3auuu obpasyer onun uod H' u ogun won OH’. Crenmosa-
Te/IbHO, KOrla B pacTBope OukapGoHaTa YCTAaHOBHTCA PaBHOBECHE,
10 [CO,) — [CO ] 2-uoroB OH’ okaxercs B u36uTKe npoTHB HoHoB H'.

Takum o6pasoM, MH Gylem HMeTb
[OH’] = [H'|+4 [CO,} — [CO%). v)
IMoacrasnsis sro suavenue [OH’] B ypasnenue (III), nomyyum
[H')2 iy + [COQ [H'] fiy — [COL] [H] Flyy =K. (V)
U3 ypapuennit (I) u (II) umeem

[H] [HCOJIf{, |

% HCO;
[coy) = D, fcofy =4 d

H1f
IMoncrasnsia 3td 3navenns [CO;] u [CO;”] B ypabHenne (V),
noyyaem
[H]2[HCO4) £y [H][HCO) Kaf
(HP7% O L —=Ke
OTKyZa

1 =‘/[HCOQ]Klefé)ﬂ"KIKaf(-z)
® Ky f 3y 4~ (HCOLS &) fra)




IMpunumana, kak u panee, K;=3-107;, K,=5-10" n
Ky =- 1071* (mast t = 22°), moayuum

/ - =17 £2 -2
[H')fo =]/["C°”" L5107 it 3 0
3:107" £, 4-(HCOG) £y) £ )
B 3TOM ypaBHeHWH BTOpoe cjlaraeMoe B YHCHAHMTeTe MOAKOPEH-
HOTO BHIPAXEHHS 3HAUMTEIBHO MeHblle, 4eM [epBoe CJAaraeMoe

’
(kpome caydas, Korga seanansa HCO; upespmuaiino mana), a B
3HaMeHaTee, Hao6oOpoT, MepBoe cJlaraeMoe 3HAUMTEIbHO Mewblie
BTOPOro; MO3TOMY MOXXHO MpHHATDH

. 1.5.10~% 387-107?
H - l/ - =
[ ]} (1) f('.!) Vf(.z) ’

pH=—Ig{[H'] fuy) = —lg(3,87- 10 +IgV Fy
HJIIH OKOHYaTeJIbHO

OTKyaa

pH==8,41 41 1g fio- (Vly

IMonbsysice Kkoadduuuentamu f,),NpuBefeHHBIME B Taba. 4
(§ 31), ans pactBopoB 6uKapGoHATA C Pa3NHIHON HOHHOA CHJIOM,
no.yyumM 3Hadenus pH, ykasauuwse B Taba. 11.

Tab6aunya 11
3navenun pH B pactbopax GukapGonara
] i
Hounas = | &
ey | 0,000 0,005 ' 001 | 005 | 0,10
pH ’ 8,41 8,31 8,31 I 8,23 l 8,17

§ ,60. Ecnu Boza cozeput cBOGOAHYIO YIVIEKHCIOTY H HOHBI
HCO}, 1o 3Hauenne pH ans 3Toff BOgH MOXHO BHYUCIHTL MO KOH-

CTaHTe nepaoﬂ CTYNeHH HOHH3AUHH YIJIeKHCIOTH!

LENL AT

(CO,)
[Tpunumas, kak u paunee, K, = 3107, no.ayuum
. 3.10~7[CCy)
H = — /'__'. “.

Bupaxas konuenrpauuu CO; u HCO/ B munnurpammax Ha
JIUTP BMECTO rpaMm-MoJiell Ha JMTp, MOTyyacm
) 3.1077.61,02-C,
[H)fw = HOI-C__.,-f
uco, “ (0

GO



rae Cco,— KOHUEHTpALHA cn069nﬂ0ﬁ YTJA€KHCAOTH B M2/A4;

C

HCOg

»— konuentpauus HCOs B #2/a.

U3 3toro paseHcTBa MoJiyyaeMm
pii== —lg{[H] 7)) = 6,37 —Ig Coo,+1g Cyy +18f (0 (Vi

Mpusumas 3Havenus Kosdduuuenra f,, no ra6a. 4 (§ 31), mo-
JyYuM ANS BOA C Pa3NHuHON MOHHOA CHJOH p 3Hadenns Igf,,, yKa-
3anise B Taba. 12.

Ta6baunya 12
3uavennsn 1g £,
Houuas "
rrbper 0,000 0,005 0,01 0,05 | 0,1
ig f( 1 0,00 —0,04 | —0,05 —0,09 ‘ —0,11

§ 61. B Tex cayvyasx, Koria BoAa MPAKTHYECKH HE COAEPXKHT
CBOGOAHON yTJIeKHCNOTH, a copepxur uonnl HCO; u COj, ana sui-

gucenua pH MOXHO MOAB30OBAaTLCA KOHCTAHTOH BTOPOM CTYNEHH

HOHHU3AaIHH YTJICKUCNIOTH

[H) £, [CO31 £,

[HCO,} £y

=K,

IMpunumasn nonpexsemy Kz ==5-10"", noayuum

(H]fo=

5-10""{HCO,] £,

[CO%) /)

uau, Belpaxkas Konuesrpauwu HCO; u CO; B M2/s, GyneM umeTs

OTKyJa

[H]f=

. -llo
5-1071.60,01 cmo;f(,,

6',()2 2 CCO: ® f(,_,)

’

. fo
pH = —Ig{[H'}/(n} = 10,31 —Ig C;ip,y +1g Copr +1g —ffl—’) + (VI

B Ta6a. 13 npuBeseun 3HaueHus lg Fo

f(2

, BHYHC/IeHHBIE TTO K03¢-

¢uunenram fy) U fg, ykasansuM B Taba. 4 (§ 31).
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TaGauya 13

3nauenns lg;
(

0,1

Hounas
chaa 0,000 ) 0,005

0,01 , 0,05

g2 0,00 —0,11

] |
| |

i 1

oy |

g I —0,15 —0,26 ' —0,37
m |

CosepmeHHo OYEBH/IHO, YTO €C/H BOJa He COJIEepKHT HH HOHOB
HCO;, uu uonoB COj, kak, Hanpumep, HEKOTOpHEe KHC.IHe PyAHHY-

Hble BO}IH, TO BCe yKasaHHble Bbillle OopMy.H 417 Buuucienus pH
B 3TOM Clyyae He npumeHWMH. Ilpu 3HAUMTE.IBHOM COdEpXKaHWH B
BOJI€ aHHOHOB H APYTHX C1abBIX KHCIOT MOMUMO YIJIEKUCNTOTHI BHIUKC-
Jenne pH no npusenennbiM Buie gopmyaam (VI, VII u VIII) wmo-
XKeT garth 00.ablIyi0 OLIHOKY.

VIIL. )KECTKOCTb BOAbI OBUIASI, YCTPAHHMAA4,
NMOCTOAHHAA W KAPBOHATHAA

§ 62. TepMHH «XKeCTKOCTb» oOnpexeisieTr coGOi CBONCTBA, KOTO-
pHle NMpPHAAIOT BOJe PacTBOpPeHHBle B Hed COM KaJjbUUs W MarHHs.
OnanuM M3 TaKHuX CBONCTB SABJIAETCA CNOCOGHOCTh BOAB CBA3HBATh
Mbl10. Ecii pacTBOpATE B XKeCTKOM BOAe MBIIO, TO B Hauaje NeHhH
npy B3GaATHIBAaHHH He MOJYUHTCH, a JHLIb BHASIUTCH XJIONbEBHIHBIN
ocaaok. 'lem Goubliie KeCTKOCTh BUAM, i1e¢m GOJblile MBLIA HYXKHO
H3pacxodoBaTh, NMpexae 4YeM NOSBHUTCA MNeHa.

MHBL10, KaK H3BECTHO, COCTOHT B OCHOBHOM H3 LUEJIOYHHIX co.jel
MHUPHHX KHCIOT (NMajJbMHTHHOBOM, CTEapHHOBOM M J1p.), W NpH
B3aHMOAEHCTBHH MBLIA C XXECTKOH BOJOM HOHBI KaJbUHA W Martusd,

HaxoAsllHecs B Boxe, o0OpasyioT HepacCTBOpHMble B BOJE COJIH XHP-
HHX KHCJIOT. Hanpnmep, npu AeHCTBHH XKeCTKOH BOAB Ha CreapH-
HOBOKHCJIBIH HaTpHi GyayT NOJyyaThbCsi HEpacTBOpPHUMble CTeapaTh
KalbUHus ¥ MarHud:

2C,;H;zCO0’ +Ca™ = Ca (C,HgCOO),;
2C,;HgzCOO'+Mg™" = Mg(C,:HCOO),.

Jpyrum cBOHCTBOM XKeCTKHX BOJ FABJISAETCS WX COCOGHOCTH oGpa-
30BHBaTh OCaflKM HA CTElKaX MapoOBHX KOT/OB — «KOTEJIbHHIH Ka-
meHb». OOpa3syiolascs Ha CTeHKaX KOTJa HaKuNb yMeHbUIaeT Kosd-
¢uuMeHT noJe3nOro AeHCTBHA KOTJIA, TaK KakK, ofllagas Masioi
TeIIONPOBOAHOCTBIO, 3aMejIseT Te1I000MeH. YCTaHOBJeHO, YTO
KaXAbi MUJTAMETP HAaKHUMH Ha CTEHKAX KOTJIa YBeJHUYWBAET PacXon
tonnuBa Ha 1,5—2%. Kpome Toro, ToncTHit CNOA Hakunu Bejer
K CHJbHOMY NeperpeBy CTEHOK KOTJIa, uTO BJjeueT 3a coloil mporap
MeTasllla, a WHOrAa AaXe B3phB KOT1a BCAEACTBHE PacTpecKHBaHHS
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KOPKH HAKHIH U COMPHKOCIOBENHA BOAHN € PacKa/eHIIBIMU CTEIIKaMH.
Hakunb o6pasyercs TakXke 1a yaiknukax, camosapax u T. A. O6pa-
30Baliie HAKHUMH B NEPBYIO OYCpeldb OOYCJOBJIENO BHMALEHHEM W3
BOAL! YIJIEKHCAHIX COJlell KaJIbliHs H MarHus, oOpa3yloliuxca 3a CYeT
pasJIoKEHHS THAPOKapGOIAaTOB NPH KHUNAYENHH BOMLI:

Ca(HCO:,)3 I CaCO~;+ H.30 + CO?'.

B kecTKOit BOJIC MJIOXO pa3spapHBalOTCs OBOWIH. Boxwl, o6ianato-
e GOJIbLION JKCCTKOCTBIO, HENPUrOAHBI [JISi LEJIOTO psiga Npous-
BoacTB. CiiefyeT OTMETHTb, UTO CBOWCTBA BOMAHI, KOTOPHIE 1a3LIBAIOT
XKeCTKOCTbIO, MOryT OG6YCJOBHTb Takxe wousl Sr™°, Ba'’, Fe™*",
Mn’", 110 conepXKailie STHX HONOB B MPHPOAHHIX BOAAX IHUTOXKIIO,
NOSTOMY HX, KaK NMPaBWIO, Ii€ YYHTHIBAIOT U NMPHIIHMAIOT BO BHHMA-
nne Toabko wounl Ca'* u Mg'’.

KoJinuecTBeiiio XecTkocTb BOAN MPHIIATO BHPaXaTbh B rpajiycax.
Hemenknit rpanyc »XecTKOCTH COOTBETCTBYyeT comepxauuio 10 me
CaO ua | 2 soaw; ¢dpanuysckuit — 10 2 CaCO;3 na | 2 sonw; aur-
nuitckuit — 14 m2 CaCO; na 1 2 sogul (1 rpam na | raaion Bogul);
amcpuKaiickuit — 1 sz CaCO; na 1 2 Boasl.

§ 63. Xecrkoctb, oTBeyatomyio o6ueMy KosnuuecTBy Honos Ca’”
U Mg"’, comepxaumuxcs B BOAE, 1A3HBAOT OGLULEeH XCECTKO-
CThI0.

Mpumcuaune penaxkropa. B CCCP npunsita cHCTeMa BHpPaXKCHUA
XKECTKOCTH BOAW, NPHHUMNMANBHO OT/MMYAlOWancss OT HHOCTPannuX. Kanuuuid H
Marsuit NPHCYTCTBYIOT B BOJe B BHJIE WOHOB, YTO H IAaXOAMT CBOE OTpaxeHue
B rocylapcrsenioM cranzapre IOCT 6055—51. CoraacHo 3TOMy craHaaprty
MECTKOCTb BOAW H3MEpseTcsl B MHJAJNHIPAMM-IKBHBAJICHTAX KaibuHA-HOHA H
MaTHHA-HOHA Ha | £ BOAW; NpH STOM BHYHC/IEHHS 3HAUHTEIBHO YNPOUIAIOTCA.

Tpumcyp. Boaa conepxur 120,5 M2 Ca*" u 37,5 me Mg**. 3ro cocrasaser
120,5: 20,08 =6 xe-9ks Ca’* u 37,5:12,16 =3 me-9xe Mg"*. O6masn xecrkoctb
Boan Oyier 64 3 =9 me-9ks/x.

IFOCT 6055—51 npHBOAHT cnelyomHe YCTaHOBNEHHWE JaHHHe ILis Tepe-
YHCJEHHSI HHOCTPAHHHX FPalyCcOB KeCTKOCTH HA MHJJIHIPaMM-3KBHBAJICUTH:

1 Hemeuknit rpaayc Xecrkoetu colacpxHr 0,35663 me-sxe/x;

1 ¢panuysckuii rpaiyc xecrkoctd comepxur 0,19982 ame-sxe/x;

1 aHrMHACKHA TpalyC XCCTKOCTH cOAepxHT 0,28483 me-3xs/4;

| avepukaHCKHA rpajgyc ecTkocTH coxepxur 0,01998 ae-axs/ax.

B npunoxenun I 1ana TaGmiua a1 nepecuera HeMeuKHX rpajiycoB KecTKO-
CTH HAa MWWIHIPaMM-3KBHBANEHTH.

§ 64. B 3aBHCHMOCTH OT BEJIHYMIILI XKECTKOCTH BOAY MOXIIO NpPH-
GJIN3UTEIBHO OLENHBATh CAEAYIOMIHMH TepMHIIaMu:

OGipan XeeTkocTL XapakrepucTika BOAH
Menvive 3 w2-3x6 Msrkas
35,1 - Cpeaneit wecikocTit
54+--10,7 ecrkan
Boace 10,7 OucHb XecTkas




Cornacio I'OCT 2761 — 44 o6uwas XeCTKOCTb BOARI HCTOYHHKA
LEHTPA/IN30BaHHOrO BOMOCHAGXKEHWS HE MOJIXKHA mpesulumath 40 He-
MeUKux rpagycos unu 14,3 m2-3ks.

§ 65. )KectkocTe oO6LLYIO, T. €. COOTBETCTBYIOLLYIO BCEMY KOJii-
YyecTBy Ka/blUMH-HOHA M MarHuii-woHa B BOAe, MOAPA3AENSAOT HA
XKEeCTKOCTb NMOCTOAHHYIO W XECTKOCTb yCTpaHU-
Myio. Ecaun Boay MpOKHNATHTb, TO OOBLIYHO YaCTb HOHOB KaibUHS
H MarHusi u3 Hee BuAeJsAeTcs B BHAE ocaaka. JKecTkocTs, COOTBET-
CTBYIOILYIO KOJIMYCCTBY BHIMANAIOUHX B OCANOK HOHOB Ka/blus H
MarHus, Ha3bHBalOT YCTPAaHHMOH XECKOCTbIO, a OCTa/lb-
HYIO JXECTKOCTb, T. €. PAa3HOCTb MeXAy oOwieil XKeCcTKOCTbIO H ycTpa-
HHWMOH, Ha3HIBAIOT MOCTOAHHOH XEeCTKOCThbIO.

YCTpaHHMYIO KECTKOCTb OMNpenessioT SKcnepuMmeHranabHo. J[as
3TOro onpenejeHHult 06beM BOALI KHMATAT NPOAOMKHTENbHOE
BpeMsi ¢ OOpaTHHIM XOJIOAHJbHHKOM (UTOGH BOAa He BHKHWMNAAa),
a 3aTeM OMpeRessIOT XKeCTKOCTb BOAb nocsie KunsyeHus. Haiinennas
JKECTKOCTb OyHneT MOCTOSHHOH, a pasHOCTb MEXAY NepBOHAYalbHOH
(o6wefi) KCECTKOCTbIO BOABI, T. €. XEeCTKOCTbIO CHIpOH BOAM, H XKecCT-
KOCTbIO MPOKUMTUEHHOR BOABI — MKECTKOCTHIO YCTPaHHMOH.

§ 66. Bruinanenwe B ocamok uoHos Ca"* u Mg’ npu KunsueHHu
BOAL OODBACHSETCS TE€M, YTO NpH 3TOM YyJeTyuWBaercs CBOGOAHas
Yr/aeKHCIOoTa, YTO BJleyerT 3a Co6oif CABHI PaBHOBECHH MeXAy pas-
JUYHBIMUH dopMaMH yraekucaors, HoHamu H' u OH’.

B Bone, conepxame#t HCOj-uoH, ycraHaBauBaloTcs cneayio-

uye paBHoOBECHSA:
a) I'maposnus rugpoKapGoHAT-HOHA:

HCO3+ H,0 == H,CO4+ OH’ (1)

Pacrsop NaHCO; u KHCO; nokashBaloT SiCHYIO LIEJOYHYIO
peakuuio Ha (eHondranenH.
6) Huccounauus HCO; no sropoft cryneHu:

HCOs == H'+COs. @)
O6pa3sopapiuasics no ypasHenuio (1) yroibHas Kuclora pasza-

raerca (cM. § 39):
H,CO, == H,0+ CO,.

Ipu KunsueHWH BOAH YIJIEKHC/BIi ra3 BHIAGNSCTCS BMECTE C na-
pamu poxni '. Besencrene sroro pasHosecHe (1) cmelnaercs snpaso.
O6pasyiouuecss no peakuuu (1) ruapokcuabhbie woHn OH’ B3anmo-
HNEeHCTBYIOT ¢ BOAOPOAHWIMH wWoHamu H', o6pasyomumucs no ypas-
HeHuio (2), BC/AEACTBHe Yero peakuus (2) Toxe CABHraercsi BNpaBo.
B pesyabrate HapylueHusi pagHoBecHsi B cucremax (1) u (2) ruapo-

! Ecm BOla comepxut 5 Me-axke Ca®®, 1 me-oxe Mg'* u 2 me-ske HCOg’
B AuTPe, TO OGiIasn XeCTKOCTh Boan Gyner 6 M2-9xe, Ilocne RHNSAUEHAN >KECTKOCTb
YMEHbIITCA 10 4 M2-3K8, MOTOMY 9ro 2 Me2-3xke Ca’® ocanyT B BHIe Kape
Gonaton. — IMpux. ped.
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kapGonatusie Housl HCO; npespamaiorcs B KapGonar-noun COj:
2HCO; = CO; + H,0+ CO,.

Odpasopasinnecs wonnt CO;" paor ¢ wonavu Ca’" 11oxo pac-
TBOPHUVBIM B BoAe yraekucablit Kaaswuit CO’ — Ca’" = CaCO;, Ko-
TOpbIi W BHIAGISIETCA B BWAE ocaaka. Maruuii ocaxnaerca o6buio

B BHIE OCHOBIIBIX YIJIEKHCIHIX COJIEH.
W3 pHILEH3I0XKENNOro sICHO, uTO no coxepxaunio Howos HCC

B BOME VOXIIO paccyuTaTth, Kakoe Ko.auuectBo Wowo Ca’™” (n:m
Mg’") nO.’KHO BHINACTh B OCANOK IIPH KHIISIMEHHH BOIH, a CJ1€10Ba-
TEBIO, MOXIIO BHYHCIHTD H YCTPAlMMYIO XeCTKOCTb Boanl. Onnako
3TO BHIYHCIEHHE NACT TOJbKO NPHOIH3HTEIbIYIO BETHUHILY YC1paHH-
MOIi XKECTKOCTH, TaK KaK YIJCKHCIBIH KaJjbliuH, a OCOOENHO OCHOB-
Hbleé COJIM MarHug 3aVeTiO PAcTBOpHMBI B BOAE, MPHUCM HX PacTBO-
prnOcTe TeM Go.bllie, 4eM Bbillie O6liee COREPKAHHE NOCTOPOHHHUX
CO.iCH (XTOPHCTBIX M CEPIOKHCIHX) B BOde. BBHAYy 3TOro Xecr-
KOCTb, BBIYHCIEHHYIO YKa3aHHBIM CnOCOGOM, T. €. XKEeCTKOCTb, OTBe-
uaICULYI0 KOJIHYECTBY M2-9K6 Ca”™ wn Mg'’, paBlOVY KO.JHUECTBY
me-3xk8 HCO;-nouO0B, COMEPKAIUHXCA B JHTPE BOAB, B OTJAHYHE OT

YCTPalHVOH JKEeCTKOCTH, HAa3hIBaloT Kap6omaTunoi XecT-
KocThio BOAH. OcCTaiabHYI0 YacTh OGLLEM XKECTKOCTH BOAu (pas-
10CTh MeXny OOLieii XKeCTKOCTbIO W KapOouariioil) Ha3bBaloT i e-
Kap6oHaTno# XeCTKOCTbIO BOIH.

§ 67. Takum o6pa3oM, BeIHUHHA YCTPAHHMO# >KEeCTKOCTH BOAB
3aBHCHT OT BE&THUMHBEI KapOoOllaTHOI ECTKOCTH, HO OTOXIECTBIATh
STH ABa TEPVHIIA, KaK 3TO HIOrAa NCNaeTCA, Neab3si, TaK KaK Hau-
Jelnas BHYHCIAEHHEM KapOOHaTHasf MeCTKOCTb, KaK NP4BWIO, He
paBHa 3KCMEPHVEHTAIBIIO OlIpeleasevMoi YCTPaHuVOii XCCTKOCTH.

B HekoTopBIX cayuasix uncao me-ake HCO, GuiBaer 6o:bllie, yeM
ync.10 m2-3k8 Ca'" w Mg''. Torama Kap6onaruaa XKeCTKoCcTb Gyner
paBHa OGLieH YKECTKOCTH BOALL, @ MOCTOANHON XXKCCTKOCTH lie Gyler.
Hanpuvep: Boma comepxut 7 me-3xk8 HCO,, 3 me-3k8 Ca™" wu
1 me-3xke Mg™". O6uiasi ®eCcTKOCTh BOAH Gyner 4 me-IK8, KapGouart-
Has JKECTKOCTb TOXe 4 m2-3k68, a 3 me-3ke HCO, ocraHyTcs B BOE,
NpeBpaTHBIUKCh NOC.1e Kunsuehus B 3 me-3xk8 CO)-uoua.

HHorna B auTepaType ellie BCTPEYaeTcss TEPMHIL OCTAaTOuY Nl A sl
KECTKOCTb., IDTHM TEPMHHOM 060311a4alOT PAsllOCTb MEXAY Kap-
GOHATHOH XXECTKOCTbIO BOAB H 3KCNEPHMEHTAIBHO NlaHAEHHOH ycTpa-
HUMOH >KeCTKOCTBIO.

IX. ®OPMbI BbIPA)KEHHSI AHAJIH30B BOAbI

§ 68. IlepBoHauaablo pe3y.abTaThl AHAJIH30B BOXA BHIPaXaln B
Buzne conteii NaCl, CaSO,, MgSO, u 1. &, HO B Ha’bHellleM OTKa-
3a/I1uCh OT TaKoH (bOpMu BHIPAXKEHHSI KaK OCHOBHOI, MOCKOJBKY NpH
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aHa.In3e BOb ONpe1eAIoT He COJH, a Te HOHB, Ha KOTOpbie OHH
pacnajaiorcs.

Ecau pacrsoputs 8 1 2 Boam 142,1 ue Na,SO, u 95,2 x2 MgCl.,
TO NIpPH aHa.Ju3e 3Toro pactsopa Ovier Hanaeno: Na'— 46,0 a2,
Mg — 24,3 M2, CI’ — 70,9 M2 u SO, — 96,1 me. Takne e KO.TH-
yeciBa STHX HONOB Oy1yT lali1eHsl NPH aHAIW3e pacTsBopa, B.THTpe
Koroporo cojepxnurcsa 120,4 me MgSO, u 1169 s NaCl. Auaausu-
pys pacrsop, cogepxawuii B 1 2 71,05 ne Na,SO,, 58,45 me NaCl,
60,2 mz MgSO, u 47,6 mc MgCl,, MEl ONATH HaW1CM, UTO B HeM
coaepxarcs Takhe e Koauuectsa uonos Na', Mg™*, CI’ n SOJ, Kak
M B 1IepBOM Cayuae.

MoxHo noaoGpath .11060e YHCIO KOMOHIAUHA H3 CEPHOKHCIBIX
M XJOPHCTHIX COJeH HATPHA W Maritks, IIPH KOTOPHIX Oy1yT 1n0.1y-
YaThCAl PacTBOPHI, MMEIOLiHe yKa3aHHBEe KOHUEHTPauwH HoHos. He-
CMOTPSAl 11a TO YTO KO.THYECTBO KaX10il OT/1e/bIION CO.H 6V1eT B3ATO
KaXXAH# pa3 pas.1HuHoe, pacTsopul 6y1yT OAHHaKoBH. Bce noayuae-
Mble pacTBOphl GyJyT COBEPLIEHHO O;IHHAKOBHI lle TOJIbKO MO alla-
JIM3y, HO H 110 BCeM apyrum csoiicTsaM. CyliecTsyviolune MeTOIH lte
N03BO.TAIOT ONpeeiuTh MO CBORCTBAM H.IH 110 pe3y.abTaTaM aHa.?li3a
pacTsopa, KakHe HMelio cOMH OblH B HEM PaCTBOPCIIbI; TAKHX METO-
OB H 1le MOXeT ObiTb, TAK KaK NPH PaCTBOPCIHH B BOjIe CO.IH nepe-
CTAIOT CylIleCTBOBATh, pacnajancb ua woibl. CsoicTsa noayuaiolie-
rocs pacrsopa HH B KaKOW mepe lie Gy,1yT 3aBHCETb OT TOro, H3
KaKHX HMCHHO cOJeil NOJYYHIWCh aaiibie uousl. M3 ckasanuoro
OUYEBH;11I0, UTO BbIpaXKaTh PC3y/bTaThl 4HAJIH3a BOBI B BHIC COleil
MOKHO TONBKO YCAOBHO, BPOH3BOIbHO KOMOHIHDYA B COIH KATHOIN
C allHOHaMH.

§ 69. o Henasiiero BpeMCHH GOTBIIHM PacnpoCTpaHeHHeM 10.1b-
30Ba.7aCh OKHC.10-anruapuaias ¢opma seipaxelins awaausos. [lpr
BHIDAXKCIIHH Pe3y.TbTaToOB alla.1H3a B 3TOH (POpMe KaTHOHBI 3aMHChHI-
BAIOT B BH1€ OKHCJIOB COOTBETCTBYIOI{HX Meraaios: NayO, CaO,
MgO u T. 1., aHHOUIbI KHCAOPOIHBIX KHCIOT — B BIL1e COOTBETCTBYIO-
ugnx auruapuos SO;, NoO;s W T. 4., @ aHHONB GCCKHC.TOPOMNIBIX KHS-
J0T — B BHJe cooTsercTByloluHx Hemeraiqos Cl, Br w T. 1.

Takas ¢opyva BelpaXceHHAa HevaOOHa Mpex;e Bcero TeM, 4To 6ed
COOTEETCTBYIONIHX IlepecyeToB He AaeT NPABU.IBHOrO MNpeiCTaBjeHus
O CyMMe BellleCTB, PacTBOpellliblX B BOJe, TaK KaK BCC MeTaliul
A3I0TCA B BH1€ OKHC.IOB, B TO BpeMsa KaK (DaKTHYECKH 4acTb M3 HHX
BCEer;la VpPaBIIOBELIHBACTCA B PacTBOpe KHCAOTHBIMH OCTaTKamu (cc-
KHCAOPOLIILIX KHCJI0T, B nepnyio odepeanr wonon Cl. Kpome Toro,
OKHC.10-aHTH1pHANIan (opMa BbIPAXEHHA He COOTBCTCTBYET, 1aXe
NPHOITH3NTE IO, (DAKTHUCCKOMY COCTOAIHIO PaCTBOPEllHbIX B BOj1€
BelecTs.

§ 70. HauGo.lee uenecoo6pa3ia, H B HacTosee speMs oOuie-
NpHHATA, HOIHAA GopMa BeIpaXKeHHs pesy.ibrTaTos anaausa. Cojep-
XaHHe OTHEbHHIX HOHOB BHIPAXKAIOT NPH 3TOM B MWIIHrpaMMax
(nnoraa B rpaMMax) Ha | 2 BOAH; AN CHJIBHO MHHEPa.TH30BAHHHIX
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BOA C yAeNAbHHIM BECOM, 3HAUHTENbHO OTVIHYAIOUIAMCH OT eNHHHIH,
conepXKauue MOHOB YacTo BhHIpaxKaeTcs B rpammax Ha | x2 Boasl.

§ 71. Ecu pesyabTaTH alanu3a BblpaXKedsl B OKHCJ1O-auruApHAa-
Hoit gopMe, X CJIeAYET NEPeCYHTaTh 1S BHpaXKeHHs B HOHMHOM
dopme. [lns sToro coaepKaiide Kaxaoro OKHCNa HYXHO, OYEBHIHO,
YMHOXHTb Ha Kosdduiueur, npeacrapasiouuit coboit orTHolIeHHe
MOJIEKYJIPHOro BECA MAHHOrO HOHMA K MOJIEKY/NAPHOMY BECY COOTBET-
CTBYIOILETO OKHCIA.

Ilanpumep, koadpunuent ans nepecuera CaO ua Ca” " Gyzer
paBen

Ca" _ 40,08

Ca0 = 5608 = 0,7147.

§ 72. Cneayer 0co60 OCTaHOBHTBCA Ha coAAX YroOJbAON KHC-
JotH. Ecau pesynbraThl ananu3a BbIpaXkelibl B OKHCI0-aHTHAPHAHON-
dopme, To MoryT 6biTh ABa Cayvas:

a) Bmecro I1COg MOXCT GHITh 1aHO coaepKaline «ruApOKap6o-
Hato#t CO2» u nmecro CO’ — coaepxaune «kap6onatioit COq»; B

3TON CJIyyae NepecyeT NPOU3BOAMTCA OGLIYHEIM MNyTeM, COOTBET-
CTBYIOUIHE MNepecyeTHhle KO3h@HUIHEHTH YKa3aubl B YNOMSHYTOM
Bbille MPHJIOKEHHH.

6) B pesyabraTax aHMannsa ykasaHo COAEpXaHHe «CBA3aHHOUY
YMIEKHCIOTH H «NONYCBA3AHHOM» YrAEKUCIOTH; 3TOT CIydall MOXeET
6uiTh CBejieH K NpeablaylleMy, Tak Kak coraacuo § 42 yasoeuuoe
KO/HYecTBO moaycpasautio CO; paBHO KONHYECTBY rHipokapOouaT-
Hoit CO,, a pasuocTe Mexay ceasauuoit CO, n noaycnasauuoii CO;
panua Koauyecrny kap6ouatuoit CO..

INycts, nanpumep, nauo, uro coaepxaune cnasauuoit CO; B Boxe
90 me/a w nonycmasaunoit CO; — 70 me/a. Coapepxaue ruapokap-
6ouarhoit CO,; B Jnauuolt BOJE COCTam/aseT, ouennaHo, 70-2=
= 140 me/a, a copepxaune kap6ouatioit COy==90 — 70 = 20 m2/a.

INonb3yach nepecueTHbMH KO3DUIHEHTAMH, HAXOAUM, 4TO CO-
JIEPXKalHe HOHOB !;ICO': B BojAe panHo 140-1,387 = 194,2 u2/a,
a coaepxannc CO3 = 20-1,364 = 27,3 me/a.

Ecan coacpxauune cnasaunoir CO, paBuo coaepxauuio nody-
ceasaunioi CO,, To cornacHo § 42 Bona 1e CoaepXUT KapGoHar-
uoit COq, T. €. ne comepxur HoHon CO;. B 3ToM cayuae cymma
ceasaunoit CO, u nonycsssamioi CO; paBua cozepxaluio ruapo-
Kap6oHaTHOI YIVIEKHCIOTH B BOIE.

§ 73. Kpome HOUOB, B €CTECTBEHHBIX BOJAX COZEPXKATCA, Kak
OTME€YaJoCh BhILWE, TAKXKE H HEHOMH3HPOBAHHble WIH K& HUYTOXHO
MaJlo MOHH3HPOBAHible COENHHEHHs, HAXOAALIHECH YacTO B KOJJIOH-
JanbioMm coctosiuun. M3 ukcaa mocaennux yauge BCEro BCTPeYaloTCs
COENHHEHHS TPEXBA/NEHTHOrO >XeJe3a, anloMuiuss ¥ KpemHus. [Ipr
uouloli (opMe BHIpaXKEHHS aHaAW3a TaKHe COENAHHEHHS IMPUHATO
BHIPaXaTbh B BHAE COOTBETCTBYIOUIHX OKHCAoB FelO; AlO;, SiOs.
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Pactopelutule B Bofie rassl oGo3Hayawr HX ¢opmyaama: CO,, H,S,
O;, N..

§ 74. Cnabble KMCOTH, KaK yKasblBa/jOCb pallee, MOryT Cyiue-
CTBOBATh B BOAE OAIOBpeMelllo B HeCKoAbKHX (popmax. Ilpu aua-
Au3e OOLIYHO OlpeneNaoT TOTbKO ofliuee COMep)KaHHe AAlOH c.la-
Goit KnClOTHI, llanpuMep oGlee conepxanne 1S, dro oGerostens:
CTBO 11€00XOAHUMO MPHIIAMATL BO BliWMallHe NPH OPOPMICHAH pe-
3y/bTATOB aHA/NN3a, YYHTEIBAA H3J0Xelloe B raase VI

§ 75. Ilpn B3anMomeicTBUM NIOObie BewecTBa BXOAAT B PeaKunio
B CTPOTO OfipeaesieliiblX BeCOBEIX OTIONIENNAX; 3TO [I0/0XKellne OT-
HOCHTCA, KOIIeYllo, H K B3aHMOAEHACTBAIO HOIIOB, HAXOAAWHXCA B BOAE.
OHn B3aHMONERCTBYIOT MeXay COGOH B SKBHBa/elITHHIX OTIONIe-
HAAX — 3KBHBaJNellT Ha 3kenBaneHT. Ortclosa caenyer, yto AaA
BHIICHEHHSI KOJTHYECTBellllkIX COOTHOLIEUAH MeXAYy HOHaMH HyXHO
pe3yabTaThl allanu3a [peACTaBHTb B SKBHBA/ICHTION (opme, T. e.
coaepXKaHue OTAEIbIILIX HOIOB BHIPA3HTh He TOABKO B MH.IJNHIPaM-
Max, HO M B MAIIMrpaMM-3Kpasasentax. Jas 3Toro wucio MasTA-
rPaMMOB KaXXIOro Holla IYXHO pasAeNnTb I1a 3KBHBAMENTIILIA Bec
Hallloro HOHa, MPEACTaB.JIAWHA COOOA MOJEeKYsApHBA BeCc HOHA,
paszmesiellHHit Ha ero BajelTiocts. Hanpumep, 80,16 uz noHos Ca™"

cocrasaswor 80,16: %0—8-—- 4 m2-axke Ca’"; 144,09 mz nonos SO co-
<crasastor 144,09 : 96,706=3 me-3k8 SO n T. A

OuesHaHO, YTO NeJleline 11a SKBABAJENTIIEIA BeC MOXIO 3aMeHHThb
YMHOXeHHeM Ha 4YACI0, 0GpaTHOe SKBHBa/MeHTIOMY Becy. Jlaa noua

HaTpUs, HaNpHMeP, COOTBETCTRYIONIAA MIIOXKATEIL GydeT paseH 7=

= 0,04348; nnsa noua SO, coorsercrsello, -gﬁ%é = 0,02082 u T. A.

B npanoxeunn [I pausi sKsnsalentibe Beca HOIOB, 11anGo.tee
4acTO BCTpeYalwuHecs B NPAPOAHLIX BOAAX; B 3TOH ke Tal.anue npa-
Beflelibl TaKKe COOTBETCTBYIOl(HEe MIIOXKHTEJH 1A [iepecyera MALTA-
rpaMMOB HOHOB Ha MMJTArpaMM-3KBHBa/eHTH. OueBAMIO, 4TO ATA
o0paTIioro fepecyera MANIATPAMM-3KBHBAIEUTOB 112 MHAIIArPaMMbl
HYXI0 WACJO MRAJAIATPAMM-3KBHBATENTOB YMIIOXHTL I1a IKBHBA-
JelTIH Bec paioro noua. Hanpnavep, 3 me-ake nonos Ca’" coot-
sercteyior 3-20,04 =60,12 xe Ca’" u 1. A.

§ 76. Ecnn pesynbTaThl allann3a Bhipaxelibl B OKHCJIO-allTHAPHA-
HOM (opMe, TO Nepecyer HX B FKBHBAJENTIYIO POpMY MOXKIIO MPOH3-
BECTH, [0Ab3yACh Talanued, NPHBEAEHIOR B npanoxeHaH IV, Ges
fNpeABapHTENbHOrO Nepecyera B HOHHYlo dopmy. lanbosee npocro
M GLICTPO [lepecyeT pe3y/NbTATOB aHANH3A B IKBHBANEHTHYIO (Gopmy
H3 HOHTION MJ/IH OKHCJO-aUTHAPHAHOA MOXHO [POH3BECTH MO rOTOBHM
rabnunam. 7Takne TaGAHIH B COKpALUENIlOM BHAE HKAHH B [IPHJIO-
xenuax IIT u [V.

§ 77. Tlpn nonycTauHOHAapHHIX H TNOJIEBHX aHa/NM3ax 4YacTo He
onpeneasioT oraensio coaepxanne Ca”™ u Mg'’, a Tonbko oOILyI0
JKeCTKOCTb BOJAEI H BEIPAXKAIOT ee B MHJUIHFPaMM-3KBHBa/eHTaXx.

68



§ 78. DkpnBaneHTHas (OpMa BLIpAXKEHHS Pe3y/NbTATOB aHANH3A

BOAB, NMOMHMO HAarISAHOCTH BHISIBIEHAHS KOMHYECTBEHHbIX COOTHO-
1eHnil MeXay OTAEIbHHIMA HOHAaMH, uMeer ewe psa vao6ers. Ecau,
llanpaMep, Npu ana’lH3e OnpejesieHbl KOJHYECTBA BCEX HOHOB, Kpome
OANOr0, TO COAEpXKaliHe 3TOr0 HOHA MOXHO ONPEAEIHTb NyTeM BH-
yncaenns. Tlycte npa aHatuse npoGel Boawm Ne I naiieHo, 4To oma
coaepxut B 1 2: Cl — 124,5 Mz, SO, — 83,0 m2, HCO; — 276,3 me,
Ca'® — 88,6 M2, Mg'" — 24,4 m2. Tlpn 3TOM BHISICHEHO, YTO HHKa-
KHX APYrAX alHOHOB B 3aMETHBIX KOJWYECTBAX BOAA lieé COIEPMKHT,
a 13 KaTHOHOB COJACPXHT elle Tolbko Na' n K.

[Mepeuncasiem naiaeHHble aHATH30M KOJIHYECTBA HOHOB C MAH.LIH-
rpaMM Ha MALIArPaMM-5KBABAIEHTH NMPH nomow” TaG.IAus (npy.io-
xenne IIT). Tonbsysice Tabanue#, naxoanm, uro 120 sz nonos Cl’
cocrariser 3,38 me-ake (mo TaGauue 12 me Cl’ cocrasasior
0,338 mz-3ks); 4,5 mz CI' — 0,127 me-3x8 (no TtaG.amie 45 me co-
c1asasior 1,27 mz-3xe), 1. €. 124,5 m2 CI’ cocrasasior 3,38 4+ 0,13 =
= 3,51 me-ake. das SO naxoanv mo taGanue cpasy, uro 83.0 m2
cocrapasior 1,73 m2-3xs. Tlepecunrap Bce yKasaHubie pbillieé COaep-
XKAHHA HOHOB B MHLIHMPAMM-3KBHBAIEHTH, NMOJYYAM WH(PLI, NpH-
BeJeHHble B Taba. 14.

TaGauna 14
Pesysabtathl aHanusa npc6ui BoAL Ne 1
Conepxauue
Popwyaa
M2[n M2-3K8[2
cr 1245 3,51
SOy 83,0 1,73
HCO; 276,3 4,52
Wtoro aunowos . . . . - ! 9,76
Ca” 88,6 4,42
Mg™ 24,4 2,01
Wtoro karmouwoB . . . . - 6,43

Pactgop /11060r0 371eKTPO.IHTA, TaK e KaK H He3/eKTpo.1uTa,
BCEraa 3JEKTPOHEATpaneH, T. €. OTPHILATENbHO 3apSKEHHbe HONb
(alMOHK) ¥ TONMOXKHTENbHO 3apsiXeHHble (KAaTHOHH) CoAepXarcs
B CTPOrO 3KBHBAJNIEHTHHX Koanuectsax. Kak suano #3 Taba. 14,
CymMMa aHHOHOB, cojepxawuxcs B npoGe soa Ne 1, cocrasaser
9,76 m2-3k8 na 1 2, cyMMa e OnpejeleHHHX aHa.1M30M KaTHOHOB
(Ca’" u Mg"") cocrasiser TolbKo 6,43 me-3ka.

Takum 06pasoM, CyMMa KaTHOHOB Melibllie CyMMBl aHHOHOB Ha
9,76 — 6,43 = 3,33 M2-3k8. B cBSI3H C TEM YTO CyMMBI MHU.IHrpaMM-
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IKBHUBAJICHTOB aHHOHOB W KAaTHOHOB AO.XKIK OHTb pasHel, a npo6a
Ne 1, Kak OTMeuello BBlUIe, COMEPXMT W3 KaTHOHOB, Kpome Ca’" u
Mg™", toabko Na' u K', MoXHO yTsCpXnaTh, uTO CoAcpKaHue Na’
u K° B 3aroit Bonc pasuo 3,33 me-axs.

Ecau concpxauue kaiua B npoGe Boant Ne 1 Heslayute.dbHO NoO
CpaBlielnio ¢ CO/ICPXKAHUEM 11aTPHs, 4TO 00bIYHO HaG.110;1aeTCs B MPH-
POMIBIX BOJAX, TO MOXKHO BCIO CYMMY MH.LTHTPAMM-3KBHBAJICHTOB
1ICT0UEH MEPEeYHCTHTb Ha OJIMH HAaTpHi, T. €. CYHTaTh, YTO COlepKa-
Hue wenoucit B npoGe soanl Ne 1 cocrasaser npumcpno 3,33+ 23 =
= 76,6 ame/a. Onpencaetne wicIoueil ABIACTCA HaunGoace Tpynoem-
KMM M JIOPOIrHM alla’u30M NO CPABHCHHIO C ONpPENCICHHAMH APYIHX
HOHOB, COCTAB.IAIIMX B OCHOBHOM MHHEPA.IM3allHI0 OGHIYIIBIX BOJ,
MO3TOMY COJIGPXKAHHE ILCIOYCH OYCHb YaCTO 3IKCMEPHMEHTAJbIO I8
ONpefesisiioT, a BHYHCIAIOT MO Pa3HOCTH, KaK yKa3aHo sbiiuc. [lpu
3TOM B pe3yJbTaTax aHaau3a ykaseisawoT Na' - K' (no pasuocth)
uae wHorna Na® (no pasioctn).

§ 79. Ecau aunaaus sepaxell B 3KBUBAJICHTHOH hopMe, TO MOXHO
OYCHb TPOCTO BHIYHCAHTE OGULYI0 M KapGoONaTHYIO HECTKOCThb
BOJHL.

Cymma ae-ake Ca’"" m Mg"" naer o6liyto XCCTKOCTb BOAL B M-
aurpamm-3ksusaicHtax. Ec1i uucno me-sxke HCO, meubuie oGuici
XKECTKOCTH, TO Oll0 BaeT Kaj SOHaTHYIO XecTkocTb. Ecau xe uyuciao
Mz-3ke HCO, Go.bule uncaa me-3xe Ca’™" - Mg'", To kapGounatuyto
XecTKocTh paccuutuisator mo Ca™ " 4+ Mg''.

Mpumepn: 1) Conepxawne Ca’" —4 me-axke, Mg —
1 mz-2x8, HCO; — 3 m2-2ke B autpe Boanl. O6uian XecTKOCTb BOAbI
cocrasut 4 + 1 =05 me-3xke, KapOOHATHaAs XECTKOCTb — 3 M2-3K8,
HeKapGoHaTHasi 5 — 3 = 2 me-9K8.

2) Conepxanne Ca"* — 3,5 me-axe, Mg™* — 1 me-axe, HCO, —
6 me-axe B autpe Boan. OO6LLas XKECTKOCTb BOAN cOCTaBHT 3,5 + 1 =
= 4,5 me-ske. 6 me-ske HCO., moryr ocamutb NpH KHUNSAUYCHHH
6 me-axe Ca"’ + Mg'". Ho B BOone wumeercss ToabKo 4,5 m2-3K6
Ca"" + Mg’ ; na ocaxnenue Ca"" u Mg'* uspacxonyercs 4,5 m2-xke
HCO, n kap6oHaTHast }eCTKOCTb BOAL COCTaBMT 4,5 m2-9xk6. OcTa.1b-
Hele 1,5 az-ake HCO, -noHa ocTalotes B BOAC, NPEBPaTHBUIKCE Noc.1e
kunsivenuss B COj -nonbl. JKecrkux cwoiters atw 1,5 mz-ake CO’;
BOJIe He COO0LLaMOT.

Takum o6pasom, B 3T0il BOAe ofwas XecTKocTb OyACT paBHA
KapGouaTiloi, a 11eKapGOHaTHOH XKECTKOCTH B lieil he Gyacr.

§ 80. BbiuMcaATb KOJIHYECTBO CBA3AHIOH YrJICKHCIOTH B BOAE
Toxe npowe no me-3xe¢ HCO', u COJ, HexXeiu Mo MHLIHrpamMmam,
KaK yKasbisa1ocb B § 42. OnHa MOJeKY.1a CBA3AHHOH YrJICKHCAOTH
orseyaer asym uouam HCO, nau omomy nony COJ ; ciienosateiibHo,
1 me-axe wowos HCO;, Tak xe Kak u 1 me-sxe woxos CO,’, orse-
qaer -9—0-3 = 22 Mz cBsi3aHHOM yri1ekuciaoThl. Takum obpasoM, A1d
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BHIYHCJIEHHS KOJIHYECTBA CBS3aHHOR YIVIEKHCHOTH HYXHO CJIOXHTH
uncna m2-3ke HCO; u CO; u cymMy yMHOXKuTb Ha 22.

§ 81. Ionb3ysck 3KBHBaJNeHTHON (OpMON BHIpaXKeHHs aHaNu3a,
OYeHb NPOCTO KOMOMHHPOBATH HOHH B CO/IH. UTOGH BHYMCJAHTL KO-
JIH9eCTBO KaKOH-JHG0 COJIH, HYXKHO YHCJIO MHJJIHrpaMM-3KBHBaJIEH-
TOB KaTHOHOB, BXOASUIHX B COCTaB COJM (YHCIAO MHJUIHIPAMM-3KBH-
BaJIEHTOB AaHHOHOB JOKHO OuiTb, KOHEYHO, TAKHM 2K€), YMHOXHTH
Ha SKBHBAJIEHTHHIH BeC NAHHOW COJIH, T. €. HAa YaCTHOE OT Je/IeHUs
MOJIEKY/ISIPHOrO Beca MAaHHOW COJIM Ha CyMMY MOJIOXHTeJbHHIX 3aps-
0B KAaTHOHOB, BXOASILHX B COCTaB COJIH.

§ 82. YUro6ul mosayuuth Gojiee siCHOe NpeACTaBJeHHe O KoJuye-
CTBEHHBIX COOTHOLUEHHAX MEXAY HOHaMH OfHON H TOM K€ BOMHI,
a riJaBHOe, MMeTb BO3MOXKHOCTb CONOCTaBHTb MeXAY coO6oi aHau3bl
npo6 pasiHYHO MHHEPAJH30BAHHOM BOAHI, KOJHYECTBA SKBHBAJIEHTOB
HOHOB YacTO BHIPAXKaloT TaKKe B NMPOLEHTaX OT CyMMBl MUJIHTPaMM-
SKBHBAJ/IEHTOB BCEX HOHOB, COAEPXKaluXCs B naHHo#i Boje. Ilpu Tta-
KOM BHIPaXK€HHH pe3y/bTaTOB aHaJH3a MOXHO HalVISIIHO CPaBHHBATH
Mexay coGoi coctaBn Box aMo#f pas/HYHON MHHEpAJIM3aLHH, TakK
Kak 3/1eCb NOJydYaercsi He a6GCO/IIOTHOE COMEPXKAHHE TEX WM HHBIX
MOHOB, a OTHOCHTEJIbHOE; MHHEepa/H3alMa BCeX BOA KaK Gul npHBO-
JUTCSl K ONHOK W TOM Xe BesHuuHe — 100 M2-3xe B | 4.

Ipu ananuse cyMMa KaTHOHOB Lz W CyMMa aHHOHOB 2, NOJY-
YaloTcs, KaK NpaBWIO, HEPOBHHMH BCJIEACTBHe HeH3GeXHHIX norpelu-
Hocrefi aHaausa. Ilpu mepeunciieHnu pesy/bTaToOB aHaiau3a B MNpo-
UEHT-5KBHBAJIEHTHl Pa3HOCTb Xx— Za WHOIZA Pa3BepPCTHIBAIOT Ha
BCE HOHBI, ONMpefie/leHHBle aHAJH30M, ypaBHHBas Xz H X,. Eciy,
HanpHMep, MOJYYHIOCh, YTO £y < Za, TO YHC/IA MHJTHrPAMM-3KBH-
BAJIEHTOB aHHOHOB, HalICHHEIE aHAJIH30M, YMEHBLIAIOT, a KATHOHOB—
yBeauyuBaior. Ilpu HeGonbloi pasHocty Xz H X, ee yacTo weu-
KOM OTHOCAIT 3a CYET LieJoyelf, TaK KakK HaubosbliHe OWHOKH NpH
AaHaJH3e NOoJyYaloTcsl OOLIYHO HMEHHO NpPH ONpefesieHHH LleNioved.

YpapuuBauue Xy n X, Helenecoo6pasHo, TaK KaK OHO fIBJseTCS
TIPOH3BOJIbHLIM M, KPOME TOr0, HEPABEHCTEBO 3THX CYMM YaCTHYHO WJIH
TIOSTHOCTBIO MOXKeT OuTh 00YCNOBJIEHO HE OLIHOKaMH aHa/H3a, a €ro
HenosHoTok. TeM Gosiee COBEPLIEHHO HEAONYCTHMO NPH YpaBHUBAHUH
UCNPaBAATh HE TONBKO LUGDPH MHJIMTPaMM-9KBHBAJEHTOB, a TaKxe
COOTBETCTBEHHO H LUQPH CONEPKAHUE HOHOB B MUITMIpPaMMax, Hail-
JleHHbIe aHAJM30M, XOTA TaKHe HCMPaB/NEHHS MHOrAA NMPAaKTHKYIOTCH.

Ilpu nepecuere aHanW3a B NpPOLEHT-KBUBAJEHTHYIO (OpMy cie-
Ayer MOCTyNaTh caeaylomum o6pasom. CyMmu Zx W S, He ypas-
HHBaTb, a2 NPOCTO NPHHATb KAXAYI0 H3 HUX B oTAeJbHOCTH 32 50%.
IMpu 3TOM YC/OBHM comepXKaHHE J060ro KaTHOHA B NPOLEHT-3KBH-

50-A
BAJEHTaX MOXHO HalTH MO GOpMyse X = —5—=,. a COMepXKaHHe

50 - B
Jo6oro aHHOHa mo Gopmyse y=-—s—, rhe A — conepxanue B
MHJJTHPaMM-3KBHBAJIEHTaX JaHHOIO KaTHOHa, HaHleHHOe aHaNu30M,
a B — copepXaHue aHHOHA.
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Ecau wenoyu BeIYHCAEHH MO ;awocru TO BOMpoc 06 ynoMmsHy-
TOM Bhllle YPaBHHBAHHH CYyMM u Za Booflue, KOHEeYyHo, oTna-
nRaet. B nocaenuee BpeMs yacto cranu npmmmarb 3a 1009% kaxayio
u3 cymmMm ¥y u X, B OTHeNbHOCTH, a He Yx+ Z.. B aToM cayuae
BMecTO ()OpMyYJ, YKa3aHHLIX Bbillle, /s BHYHCACHHS npoueu'r 3KBH-

Ba/IeHTOB HOHOB NOAYy4YHM ¢opMyan X = “’9 HY=

INpuuumas 3a 100% kaxaywo H3 cyMm " Zf. B ynomnuaemoﬁ
Bolie npoGe Boanl Ne 1 (ta6a. 14), 1. e. 9,76, uaiizem, yro comep-

)
xaHue, Hanpumep, Cl B sr10ii Boge GyjaeT paBHO ‘\’_?’—5;)7%_

= 35,98 npoLeHT-IKBHBa/NEHTA. BbIYMCAHB TaKHM mNyTeM NpPOLEHT-
9KBHBAJEHTHl BCEX HOHOB, MOJy4YuM LH(PH, npuBeJeHHble B mocjen-
Heit rpage Tab6a. 15, KoTopasi XapaKTepH3yeT COCTaB NpoGbl BOABI
Ne 1 B MunaurpaMmax Ha JIMTP, B MH/IMTPaMM-3KBHBAJNICHTaX Ha
JIUTP H B NPOLEHT-9KBHBaJNeHTaX. B Buae TakuxX TabJHll B HACTOALLEE
BPeMsi W NPHHATO AaBaTb Pe3yJbTaThl aHAJAH30B BOA IAA HX Aalb-
He#lero HCMnoJb30BaHHA.

§ 83. Hafineunble ananu3oM cojepXXauusi COCTABHBIX 4YacTeH, He
HaXOJAAIMXCA B BHIE HOHOB (CM. BHie), B rpadsl Tab6a. 15 He
BKJIIOYAIOTCA, a BNHCHIBAIOTCA B TaGauuy oTAenbHo. OraeNibHO TaKxke
BIHCHIBAIOT Pa3/IHYHbe IPYrHe JaHHbIE O BOJE, NMOJYy4eHHbIe NPH aHa-
Jiu3e: OKHCJIAEMOCTb, CyXOH ocTaToK W Ap. OTAeNbHO BBLIMHCHIBAIOTCH
TaKkXe JaHuble 0 (H3HYECKHX CBOACTBAX BOAbl — NPO3PaYHOCTb, 3a-
nax u ap.

Ta6auua 15
llepecuer pesynbTaToB aHanH3a NpoGbl BoAbl Ne 1
Conepxanne
$opmyna
M2[n M2-9K8[A % sxB
cr 124,5 3,51 35,98
SOy 83,0 1,73 17,72
HCO; 276.3 4,52 46,30
W toro aumuoHoB . . . — 9,76 100,00
Ca” 88,6 4,42 45,28
Mg~ 24,4 2,01 20,60
Na® (no pasHocTh) 46,6 3,33 34,12
MU TOro KaTHOHOB . . . — 9,76 100,00

X. OTBOP NPOB BOABI AJ XHMHYECKOIO AHAJIH3A

§ 84. Ilpu or6ope npo6Hl BOAL! He CJeayeT 3a0blBaTh, YTO B NPH-
pose HeT BOJNOHCTOYHHKOB C HEH3MEHHbIM BO BpEeMeHH COCTaBOM
BOAbl. Pa3nuyue B 3TOM OTHOLIEHHH MEXAY OTAeJbHBIMH BOJOHCTOY-
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HWKaMM 3aKJ10Maercs TOJAbKO B TOM, 4TO KoaeGaHWsi cOCTaBa B OA-
HUX cayvasix Goablue, B Apyrux Menbue. Ovaenblias npo6a Bogb!l Mo-
XeT XapaKTepusoBaTh, CTPOro roBopsi, TOJbKO COCTaB BOAW B MO-
MeHT oTGopa Jaliiol mpo6bl. 7O OUeBHIHOE OGCTONTC.IBCTRO UaCTO
ynycKaercst M3 BMaa.

JI1s noayuewns, nanpuvep, cpedliero roJ0Boro COCTana BOAb TOTO
MAY MHOTO BOAOMCTOUIIMKA 11€06XOAMMO CAenaTh aliaausbl 11eCKO.1b-
KMX npod, B3ATHIX B pasamuiioe BpeMms roga. Bpeus or6opa srux
npo6 10.KHO yCTaHaB.IMBATbCA C yUEeTOM THAPOrco.a0rHieckKWX U rma-
po.iorulieckix ocoGeliiocreil paioHa, ¢ TeM UTOGB! 110.1yYHTb Xapak-
Teplible TOUKM KPHUBOH, 110Ka3biBalollleli H3VeHeline COCTaBa BOabl BO'
BpeMeHn. Jlpyruv cyllecTBCHHBIM OGCTONTEABCTBOM fBASCTCSL HCMO-
CTOSIHCTBO XMMHYECKOro cOCTaBa BOJ B NpOCTpalicTBe; Hallpuvep,
npo6a peuniolt BOabl, B3sitas y Oepcra, W npoGa, B3sitasg BAA.M OT
1fero, MOryT BecbMa CHJbHO OT.IMYATLCL MO COCTaBY, €CIH B JaHNOM
MeCTC pCKa JpenupyeT nojaseviibie BOIBbL.

Koueuno, maneko ue Bceraa ykasaiilible OGCTOSITEIbCTBA MOTYT
nveTb 60.bilioe 3laveHue AAA TOH MAM HHOH LCIEBOH XapaKTepH-
CTHKM COCTaBa BOJBI, {0, BO BCSKOM c.ay'uae, Ol lie J0.XKHL Bbina-
JAaTtb M3 11043 3penus npy orGope npo6 Boebl HA anaauid. B oriouie-
inH O6GIMX TeXHHYeCKWX ycaoBuii orGopa npo6 BOAH 1:€06X0AMMO"
OTMETHTb CcJaeayloue MoMelTH. YCJIoBMst OTGopa 10aXubl oGecne-
YHTb OTCYTCTBME 3JIeMelTOB CJY4ailoCTH B OTHOIUeHWH orobpamion
npolel: CJIyuaiHOe 3arpsslielive, 3acrosBlIascsd Boia B GypoBo#
CKBaXMWHe ¥ T. A

§ 85. Tlpn or6ope npo6G Boabl M3 KOAO1UEB WAW GypOBBIX CKBa-
Xuil nepejl OTOOPOM 1HE06X0IMMO NPOM3BECTH OTKAYKY AAf yAAdenus’
3acrosiBiueiics BOAK (ec/aM, KOMeuHo, KOJA0Jel MAM CKBaxXuua Mi-
TElCHBHO lie 3KCIIYaTHpyloTcad) C TakMM pacyetoM, 4robul BoJa,
Haxoasiuascs HenocpeAcTBelili0 B CKBaXHlie uaM B Koaogle, oOMe-
HMAach Ha cpexyw 2—3 pasa. Or6op npoGbl BoAbl 6e3 OTKAa4Ky
MOXeT MOBeCTH K oYeHb KPYNHBIM olUHOKaM.

B Boze 6ypoBbIX CKBaXXUH NpH NPOI0IKHTENBHOM OTCYTCTBHH OT-
Kadek MHoraa obuapyxupaercsi 6OJIbioe KOJIMUECTBO 3aKMCHOro Xe-
Jie3a, HecMOTpsl Ha TO YTO B CaMOM BOJOHOCHOM TOpH30HTE >eJes30'
orcytcTByer. Touno vak e B liepaGoTaiol¥X KOJ0IUAX HacTo 06-
HapyXMUBaOTCA 3lauHTeNbHBle KOJIMUECTBA a30TUCTOH KHUCJOTH, aM-
MHaka u APYruX noKasavejen 3arps3ileHHs, B TO BpeMsi KaK Boja
ropu3olTa, NUTAOLIEr0 3TOT KoJodel, ABasercd Ge3ynpednod B o7-
nowenuy 3arpasHennit. Oauako Heab3s 3aGHIBATh, YTO B HEKOTOPHIX
Clyuasx ycuiaeHuas OTKayka MOXeT NOBJeub 33 co(Goil H3MeHeHue:
cocTaBa BOJAbI 3a CUeT MOJITOKa NMOCTOPOHHWX BOA.

1. ANNAPATYPA ANl OTBOPA NPOB

§ 86. Ckaawku, npemnasuayclnble A8 Npo6 BOAB, MOJKHBI
6biTh TIWATEAbHO BLIMBITHI Cliauaja XpOMOBON CMEChiO WJM TenabM
MBUIbHEIM PacTBOPOM, 3areM BOAON W, 11aKOHel, CMOJOCHYTH JAeCTHJ-
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JIHPOBaHHON BOAON M BHicywedn. Ecau npeianosaraercsi AJTHTEIbHOE
XpalleHde fpo6Hl, rnpudeM B npoGe OVAVT ONpPeAETATbCH LIENOUHBIE
MerTa/libl, TO CKJAAHKY, NMpPefHa3HayellHylo AJIA npo6hbl, Clefver mo-
KpbiTb H3HVTPH TOHKHM CJ10eM pacillaniellHoro napahHa, 4TobHl
H30CXKaTh COMPHKOCIIOBEHHS BOALI CO CTEKIOM H Bbille.1aYHBAHHA
crekiaa. JKenarte1bHo, 4TOOGH CKASHKH GOBLTH CO CTEKIAHIIBIMH NpH-
IN(POBAHHBIME AIPOGKaMH; B C.1yyae OTCYTCTBHS MPHILIH(OBAHIBIX
NPOGOK MOXXHO MPHMEHATH AJ1A 3aKVIIOPKH KOPKOBHIE NMPOOKH, npes-
BapHTC.IbHO MPOMBITHle M nponapapuHHpoBanHble. [loc/ie VKVNOPKH
nNpoOKH 3aJHBAIOTCA CVPrVYOM HJIH MeHaeleeBcKod 3amaskoi. [loa
Npo6Koil NPHXOAHTCA OCTaBJIATb HEMHOTO BO34VXa, TaK Kak Hllaye
NpH HArpeBaHWW BOAA MOXET BblIaBHTb Npo6ky. Ilepes orGopom
npo6Hl CKIANKA AOTXKHA ObITh Cro-
JOCHYTa HabupaeMmoil BOAOH.

§ 87. Tlpu orGope mnpoGul ce-
AVeT TPOMYCTHTL Yepe3 CKJIAAHKY
npd TNOMOWM TPYOGKH, OfYuieHHOH
A0 AHA CKIAIKH, HEKOTOPHIH 06BbeM
Ha6upaeMOH BOAH C TeM, 4YTOGH BO-
Aa B CKIfHKe o6MeHHaacb 2—3 pa-
3a. Tlocaeanee vcaoBue o06sA3a-
Te1bHO, ec/li B mpobGe mnpeanoJsa-
raercs oOmnpeaeisTb rasel (Hanpu-
Mep, VIVIEKHCI0TY), TaK Kak HHaye
npo6a H3MelIHT ra3oBbIH COCTaB BO
BpeMsl COMPHKOCHOBEHHA C BO3Ay-
XOM B Tpollecce BLITECHEHHSI €ro
M3 CKAAHKH TNPH  HanoJHeHHH
CKISIHKH BOJO#.

§ 88. Tpu orbope npo6 u3 or-
KPHTBIX BOAOEMOB H BOOOIUE B TeX
cayyasiX, KOria YpoBeWb BOAH (B
KoJloaUe, B GYPOBOHA CKBaXXHHE) HAXOAMTCS HEAA/NeKo OT mnorepx-
11I0CTH, MOXHO 110.1b30BATLCH TaK 11a3bIBaeMbIM «rCeB106aTOMETPOM>,
npeatoxenuuim . }O. BepeuiaruhbiM. YcTpoHcTBo «ricesao6aro-
MeTpa» noKasailo Ha pHc. 4.

Pesunosas tpy6ka A uMeer no AJHHE METKH, K KOHLY ee MpH-
KpendeH e6oabiwoi rpys a. s or6opa npo6ul KoHel 3ToH TPYOKH
OM\CKAIOT B BOAV Ha TpebyveMyio IN1yOHHY, 3aTeM MpPH MOMOLIH Pyy-
HOI'O HAcoca BHICACHIBAIOT BO3AVX M3 CKASHKH 4epe3 TPVvOKy b. Tlep-
BBIMH MOPLHAMH BOABI NMPOMBIBAIOT CKJAAHKY, 3aTe€M HAMOTHAIOT €€
Boj0#. B cpealee ropabllIko CKIAHKH BCTapleH TepMoMerp. Ecan
npH ot6ope NPo6Gbl CKIAHKY MOXXHO NMOMECTHTb He BBIIE 4YeM Ha
0,5 # Haj ypoBHeM Boabl (HanpuMep, npu orGope mpoGbl W3 OTKpBI-
TOro BofoeMa), TO NMPoGy MOXKHO B3ATb, He MPHMeHssi Hacoca, orca-
chiBasi Bo3ayX npocro proM. Ilocie HanoaHeHHs nceBaoGatomeTpa
CHHMAIOT TPYOKY A ¥ BMeCTO Hee NPHCOEAHHSAIOT CTEKNAHHYIO TPYOKY
npd MOMOLIM KYCKa pe3uHOBON TPyOkH. UYepe3 nosydeHHbH CHQOH
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fiepeMBatOT BOIY M3 MCeBAOGAaTOMETpA B CKAAHKY AAs NPOGH, omy-
CKasi Kollely CHOOHA RO J1a CKAANKH (mpeaBapHTebllo CH)OH
HYXHO, pasyMeercsi, MPOMBITb, CJAHBasi BO1Y MOMHMO CKISHKH).

Ins ycrpo#icTRa ncenio6aToMeTpa BMECTO TPEXropdo#l CKAAHKH
MOXKHO, KOlleullo, BOCMOJb30BATLCA H OJIHOrOPJOH CcKAfAIKO#M, fpo-
nycTin ofe cTekasulible TPYOKH, a eCAH HYXI0, TO H TepMOMeT),
yepe3 OJIHY H Ty XKe Pe3ulloByi0 MpoOKY, 3aKPHIBAIOLLYIO TOPJILIILKO
cKaIKE (piic. 4).

§ 89. Has noayueHHs MpoGbl C HEH3MellllLIM ras’onbiM COCTaBOM
BOALW M3 OTKPHITONO BOJOEMA f0Ab3YIOTC AByMA (uad Goablic)
CKJfIlIKaMH, CMOIITHPOBAllIIBIMH B oOuie#
onpage. EMKOCTb 0a110#f CKIAIKH 10.71XKIa
O6HITh B 116CKO.IbKO pa3 6odblue, yeM JIpyro#
(apyrux). CRJIfAIIKH MONTHPYIOTCA MO CXe-
Me. nokasamoi na puc. 5. TlpuGop ony-
CKaioT 112 NYXIYI0 Fay6Hlly W 3aTeM MpH
fIOMOILH  CMCUHAIBHOrO  MPHCHOCOOCIIHS,
Kpana, Kjanalla HJIH KOJmayka co tuiy-
poM, OTKphiBaioT TPy6Ky a. Boaa uepes 3ty
TPyOKy 3amojHseT cllauasa  Mellbllylo
ckasiky A, 3atem no Tpyb6ke 6 nocrynaer
B 60abilyl0 CKASHKY 5. B031yx W3 CKISHOK
BBIXOIHT BCe BpeMsi MO pe3uliopoit TpyGke Puc.5. Ckasukn aas o16o-
8, Kollell KOTOpO# BhIBeAell Ha MOBEPXHOCTb. pa npoG eonu
TMoka nanoanurcs ckiAsnka b, Boja B
ckaslike A O6GMeHHTCA HECKOAbKO Pa3, W rasonblfi cocraB NpobH B
31Ol CcK.IsAHKe OyseT OTBeuaTh rasoBOMY COCTAaBY HCCJe1yeMOH BOZAHI.

§ 90. CxknsiHKH, CMOHTHDORBAHIIBIE MO OMHCAHHON CXeMe, MOryT
OLITb HCMOJb30BaHBl TAKXKe H B KauecTBe mncepgo6aTtoMeTpa (CM.
soiiie). Jlas 3roro pesuHOBYio TPYOKYy 8 (cM. puC. 5) NyXHO mpu-
cocHlluTh K TPyOKe a (BMecCTo 2) 4 KoHel ee (C rpy3oMm) OmycTHTb
B BOAY Ha HyXIlyi0o ray6uily, H OTCacHBaTh HacCOCOM (HAH pTOM, eCTH
3TO BO3MOXI10) BO3AYX uepe3 TPyOKy 2.

§ 91. B nacrosiiee npems upeanpuatTHa MHIlHCTEPCTRA reo.10rHH
¥ OXpallbl 11e1p H3roTORJSAIOT MPOGOOTOOPIHKH AAA BOJIBI KOICTPYK-
i E. B. Camonona. TIpoGooT6opHHK nokasal B paspese Ha puc. 6.
O1i cocTouT u3: rpy3a /, unaunpa 3 ¢ KO3BIPbKOM 2 BIIH3Yy H BOPOIIKO
4 Boepxy. ITOT NPo6OOTOOPIHK MOXKET GbiTb HCMOAb30BAH A 0T60pA
fpod BOIKI H3 CKBAXHIL, KOJOJIUCB H I1YGOKHX OTKPLITHIX BOROEMOB.

Ias or6opa npo6 rpy3 I onyckaioT B CKBAaXHHY, KOJOJel HJH
OTKPbITLI# BOJOEM 112 TOIIKOM Tpoce Ha Ty FaylHily, ¢ KOTOpo# Tpe-
Oyercs B3fiTb Npo6y BOIH. Bo Bpems onyckallus rpysa uHIHHIP &
APIACPKUBAIOT PYKOH HAJ1 YCTbeM CKBAXHIIM, a TPOC MPOXO;IHT Blly-
TPH UHAHHIpA. 3aTeM UHAHIAD OMycKaloT B cKkBaxkuuy. IIpu morpy-
KellHH UMAHILID CBOGOAIO ABHXKETCs MO TPOCYy H MPOMBIBACTCA BO-
Aoii. ocTHrilyB rpysa, UHAHILAP NJIOTHO HACaXKHBaeTcs Ha llero, 3a-
XBaTbiBasi MPH 3TOM NPOGY BOALI C TOW rAyGuHBI, Ha KOTOpYio Obia
onyweHn rpys. Baarozaps koHngeckoii ¢opMe rpysa M HaIHIHIO
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Pe3HHOBOTO YMUIOTHHTEJILHOTO KO/IbIA, 3aNMpPeCCOBAHHOTO B KO3bpbKe
2, noayqaercsi MJOTHOE CONpsKeHWe WHJHMHAPA C TpY3OM.

Jas Toro 4ToOM NpH H3BAEYEHWH NPHOOPA HA TIOBEPXHOCTH B
UHAMHAD HEe TNONaja/H 4YacTHUB MOPOABI CO CTEHOK CKBaXHH, Mepex.
€ero fofLeMoM Mo TPOCY CMYCKAOT MOCHIbHYI0 Npo6Ky 5. Koncrpyk-
uusa npobku obecneuyuBaer BO3-
MOXHOCTb Pa3fBHraTh ABe MNOJO-
5 BHHKH, H3 KOTOpPHIX OHAa COCTOHT,
A u uepe3 06pa3oBaBlIyOCs Lueb
NpOMNycKaTb TPOC B UEHTpaJjibHOe
OTBEpPCTHE NPOOKH.

Ilocne uspaeuenuss npuéGopa
Ha TMoOBEPXHOCTb Ha maTpy6oK a
HaleBalOT pe3HHOBYIO TpyOKy.
HOns BeliuBaHuA BOAN nNpHGOp
HAKJOHSAIOT, CMeIlasi TeM CaMbiM
IIapHK, 3aKPhIBAIOWIHIA OTBEpCTHE
BBIBOAHOTO KaHala B rpyse /.
IlepBbiMH NOpPUHAMH BOAH, Bbi-
nycKkaemMod W3 npu6opa, Npomsl-
BAalOT Pe3HHOBYIO TPYOKY ¥ CKJISAH-
Ky, TNpeJHasHayeHHYI0 AJAs TNpo-
6nl Boabl. 3aTeM CBOGOAHBIH KO-
Hell pe3HHOBOH TPYGKH ONYCKAIoT
A0 JHA CKJISIHKH, HanoJHsIoT
CKJISHKY RO BeépXa M JaloT BOAE
HEKOTOpOe BpeMs MNepelHBaTbCH
yepes Kpa#i cKIaHkH. B npu-
Gope HOJXKEH OCTaTbCsi HEKOTO-
puifi o6bem Boan. Emkocrb Ta-
Koro mp#6opa 1,2 4.

Onucannbléi  Merox OTGOpA
ofecneynBaeT BO3MOXHOCTb MO-
Jy4uTs npoby BOAKI, He CONMpHKa-
caswyloca ¢ Bo3ayxoM. Cioit
BOJBI, COMpHKAcaBlIHHCA C BO3-
Puc. 6. Mpo6ooT6opHHK a1s Boa koi- AYXOM B mpHGope, B CKISHKY HE

ctpykuynt E. B. CumoHoBa BHIJIHBAIOT, OH OCTraercd B MNpH-

Gope; cJoif Xe BOAbl, CONMpHKa-

CaBIIHHCS ¢ BO3AYXOM B CKJfIHKe, BbIAHBaeTCs Yepe3 BepX nocJje Ha-

floNIHeHHs CKAsiHKH. Hekoropeie Npo600TGOpHHKH H3rOTOBJISIOTCH 6e3

IIapHKa B rpy3e, B HUX BbIIYCK BOAM NPOH3BOAMTCA NMPH NOMOIH KDaHA
B natpy6ke a (cM. puc. 4).

Hna or6opa npo6 cHAbHO Tra3HPOBAHHBLIX BOJA TeM XXe aBTOPOM
NpeANoXKeHs NpHOOpH Gosiee CI0XKHOK KOHCTPYKUHH, oGecnedHBaio-
L4e COXPAHHOCTb Fa30BOr0 COCTaBa NPOGH BOAB, H3BJEYEHHOHA Ha
NOBEPXHOCTb JaXe B TOM (Jlyyae, eCJIH BOJa HacChillleHa rasoM 0oA
6oJIbUIHM JaBJIeHHEM.
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§ 92. O6bem npobul, HeOOXOAHMMI AN NPOM3BOACTBA aHAJNIH3a,
3aBHCHT OT THNa aHanusa. B KayectBe OpHEHTHPOBKH MOXHO MpH-
HATb, YTO AJIA THMOBBIX aHANH30B, yKa3aHHbIX B Tabn. 2 (§ 21),
HY>XHBI CJleflylolHe MHHHMaJ/bHble 06beMbl Npo6:

Twn aHaam3a . . . . . . . . ... l 1 | 1l ‘ 111

Heo6xoanmulit 06beM npobul

Ecau npeanonaraercsi NPOM3BOAMTb NpH aHajH3e CreuuanbHbe
ofpefe/ieHUsi COCTAaBHBIX YacTel, BCTPeYalOIHXCH OGBIYHO B MpPHPOA-
HBIX BOAAX B HeOOJbIUHX KoJH4ecTBAaX (6poM, HOA, NIHTHII, CTPOHLHH,
MBIWbAK H T. A.), NPHXOAUTCH OpaTbh AOMoNAHHTeAbHO 5—20 2 Hccae-
nyemoii Boabl. il BOA, HMEIOWMX 3HAYHTEJNbHYIO MHHEpaaH3aUHIo,
0o6beM Nnpo6 MOXHO YMEHbIUHTD.

2. KOHCEPBHPOBAHHE H OTBOP CNELHA/IbLHLIX NPOB

§ 93. Buute (§ 25) ykaseiBajoch, YTO MpH aHa/Nu3e BOAB HEKO-
TOpble OnpeesieHHsi CeAyeT NPOM3BOAMTbL HJH HEMOCPeACTBEHHO Ha
Mecre B3ATHA NPOOH, WIH, BO BCAKOM CJyyae, Yepe3 HeENpOAOIKH-
TeJlbHOe BpeMs Mocjie oT6opa. B ciyyae HEBO3MOXHOCTH 3TO BHINOJ-
HUTb HYXKHO NPHHATb Mepbl MO KOHCEePBHPOBAHHIO HaHMeHee YCTOMH-
YHUBBIX COCTaBHBIX 9acTeil BOAb. OQAHAKO NpH NMPOAONKHTENbHOM Xpa-
HeHHH Tpo6 BOAH Mocje OT6Opa MOXeT H3MEHHTbCH BeCh XHMHYe-
CKHH CcOCTaB BOAH, a He TOJIbKO COJEepXXaHHE «HEYCTOHYHBLIX» CO-
craBublX yacreii. Hanpumep, B pe3ynbraTe morepn cBoGOAHOH yrie-
KHCJOTHl H3 BOABI MOXET BHIACTb B OCAJOK YIMIEKHCIBIH KajblLHi
BCHEACTBHEe NpeBpalueHHs TruApokap6oHaTa Kajabuus B Kap6ouar
{cMm. § 66):

Ca(HCO;;)-; —) C3C03+ C03+ HQO-

B cBA3H C 3THM NpPOLECCOM H3MEHHTCH COMlepXKaHHe B BOJE HOHOB
Ca’’, HCO;, a TakKe M BeNHYHHA CYXOro OCTaTKa.

§ 94. Ons obuedt craGuiusauii XHMHYECKOro COCTaBa BOAH pe-
XOMEeHAyeTcsi Hachimarh npoby BoAbl yrieKHcabiM rasoM. Ecau Boaa
MyTHasdA, TO ee (QHABTPYIOT, 3aTeM HAMOJHAIOT CKAAHKY MNOYTH MO
BepXa H MPOMyCKAIOT Yepe3 BOAY TOK yrJekucaoro rasa. Haceimeuue
BOABl YVIEKHCJOTOH NMpefoTBpalnaeT yKasaHHHIH Bhillle npouecc npe-
BpAlleHHs THAPOKAp6OHATOB B KapOOHATHl W BhinajeHHe MOCJeAHHX
B OCafioK. YIVIEKHC/BIH ra3 sBJfleTcs XOpOIUHM KOHCepBHpYIOLHM
CPeACTBOM W MpeaoXpaHser mpo6y BOAbl OT 3arHHBaHHs, BOCCTAHO-
BleHus CynbaToB ¥ pasBuTHs Iuecewd. [lns Gonee nosHoro moga-
BIIeHHst GHOJIOTHYECKHX MpolleccoB NpHOGaBJsOT eme XJaopodopm u3
pacuera 1 #a xnopoopma Ha 1 2 Boabl. TakuM myrem MmpoGHl, npea-
HasHadeHHnle JJIi OMNpefesieHHs OCHOBHHX COCTaBHHIX 49acrefi
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MHHEpPaJIbHOrO COCTaBa BOALI, MOXHO KOHCEPBHPOBAaTb Ha AJIHTE/b-
HHIH CpoK (Mo 3 MecsiLes).

Pasymeercsl, 94T0 No aHa/Nu3y KOHCEpPBHPOBAHHOM TAKHM CIOCO-
60M npo6bl HeJb3si ONpeAe/HTb CofepXKaHHe CBOGOAHOH YIIEKHCAOThH
H ApYTHX rasoB B HCClellyeMOii BOJe, a TaKXe aKTHBHYIO DEaKIHIo
sToii BoAb. Ecau uccnenyemas Bosia comepxana uowm CO; , To X
cofiep>KaHHe TOXe Heab3si GylAeT onpeleNsiTb, TaK KakK NpH mnpomy-
CKaHHMH YIVIEKHCJIOro rasa oxu mpesparatca B Hohbi HCOj.

CO; + CO,+H,0 — 2HCO;.

§ 95. Jlns KOHCepBHPOBAHHS OTAEJNbHBIX «HEYCTOHYMBHIX» COCTaB-
HBIX 4acTeii OTGHPAIOT crenHabhble npo6bl BoAn. Cnoco6s KoHcep-
BHPOBAHHSI HEKOTOPBIX COCTaBHHIX 9acTell YyKasaHb Huxe. OmHako
cieayer OTMETHTb, 4TO IeJ1ecoOGpa3Hee «HeycTOHYUBHIE» COCTaBHBIE
9acTH OnpelessTb B OCHOBHOM Ha MecTe, eC/H, KOHeYyHo, Mo ycJo-
BHSIM paGOTH 3TO BO3MOXHO, TaK KaK KOHCEpBHpPOBaHHe O60JIbLIOrO
KOJIHYecTBa MpO6 M HX TPAHCMIOPTHPOBKA B J1aGOPaTOPHIO CJIOXKHBI H
rpoMo3akH. Kpome Toro, onpeesietne TO# HJAH HHOM COCTaBHOH 4acTh
nocjie ee KOHCepBHPOBAHHA CTAHOBHTCA OOLIYHO 6oJiee CJIOXKHBIM.

3. MPOBA 1Jit ONPEAEJIEHHA OBLUEro
COAEP)XXAHHA YFJIEKHCJIOTH

§ 96. Ilns KoHCepBHPOBAHHS YIJIEKHCJAOTH K mpo6e Boabl no6a-
BJASIOT THAPAT OKHCH Gapus, NpH 3TOM BCA YIVIEKHC/IOTA, KakK CBO-
Goanasi, TaK M HaxoAswasics B Bufe noHoB HCQ;, Brmagaer B oca-

JIOK B BHAEe KapOOHATOB:
Ca(HCOy),+ Ba(OH); = BaCQOg+ CaCOg—+ 2H,0.

TMpo6bl AN KOHCEPBHPOBAHHS YIJIEKHCJOTH HYXHO OTGHpaTh B
cneuraJsbuble KOJA6H eMKkocTbio 300—500 ma, noaxopsiuue K fpH-
6opy Ansa onpefieNleHHs YIJIEKHCAOTH H CHaGXeHHble XOpOWO MpH-
THaHHBIMH DPE3HHOBHIMH Npo6GKaMH. IDTH KOJGH 3apaHee NOATOTO-
BJASIIOT CheAylomwuM o6pasom. TlpoAyBaioT Yepe3 HHX NpPH NOMOLUH
TpyWH BO3AYX, JHLIEHHBIH Yr/IeKHCIOTH, B TedeHHe 3—5 MHH. 3aTeM
B KaXAyio K06y npuauBaior no 50 A4 npo3pavyHOro HaCHILEHHOrO
pacTBopa eaKoro GapHura, 3aKyMOpHBAIOT KOJGH nNpoO6KaMHu H B3BellH-
BAIOT.

B noarorosseHHble TakKHM Cnoco6oM KoJ6n 6epyT npoGbl BOXHI,
npeAHasHaYeHHble AJA onpelesieHHs OOLIero COAEPXKaHHA YTJeKHC-
JoTH. TlpeaBapuTesbHO BOAy HaGHPAIOT B CKJSIHKY C COGMIOAeHHEM
ycaoBu#l, ykasawueix B § 87, 3arem 200—400 m2 BoAM, B 3aBHCH-
MOCTH OT 06beMa KOJIOH, H3 CKAFHKH NepesuBaloT NMpH MOMOLIH CH-
¢ona B KONGY c eaKkHM GapHTOM H 3aKpHIBAIOT KOVIGY mpoOKoi. Ipu
NepeNIHBaHHY KOHell CH(oOHa JOJXKeH BCe BpeMsi HAXOAWTLCH HHXe
YpOBHs BOAK B KonGe. M3MepaTh o6beM B3siToll NpoOHl He Tpebyercs,
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TaK KaK KOJIHYECTBO B3fiTOH BOAL YCTaHaBJHBaeTcs B JlaGopaTopHu'
no Becy KoJ6ul ¢ npoGo#i (Bec KoaGbl Ge3 npoGul H3BecreH). Peko-
MeHAYEeTCsl B KaXAOM cjlyyae GpaTh ABe mapaJjiesiblible MpoGH.

Ipu aHanuse npo6ul B aGopaTopHH KapGOHATH pas3naraloT Kuc-
JIOTO# H OnpeAessior ofliee KONHYECTBO BbifieAsiioliefics NMpPH 3TOM
YrJIeKHCIOTH. YUT0o6h OTAENIBHO OMpeaenuTs copepXaHHe cBOGOAHOM
YIJIeKHCAOTH U rHApokapGouatuoii (HCO;), HyXHo, Kpome npoGhi‘
Ha ofuiee cofepKaHHe YrJIeKHCAOTH (3aKOHCepPBHPOBAHHOM, KaK OnH-
CaHO Bhlllle), B3fiTb OAHOBpeMeHHO Npoly s onpeaenekus HCO,.

B cayuae, ecnu Gepercsi npo6a Boan Ha o6wuii aHanu3, GpaTe cne-
uManbHylo npo6y ans onpenenenns HCO;, koHeyHo, He TpeGyercs.
Eciin B MOMeHT B3ATHA NPoObl Ha ofLuee CORepKaHue YIJIEKHCAOTHI
onpejeneHo 3HadeHHe pH BOAB, TO YCTaHOBHTb OTHAENBHO COAEpXa-
HHe B Bone CBOGONHOH YIVIEKHCJIOTHI M THAPOKApOGOHATHOM MOXHO
TaKkxe nyreM pacyera (cM. § 40).

4. NPOBA OJ11 ONPEAEJIEHHA CEPOBOAOPOIA

§ 97. Yro6Hl cBsi3aTb CepOBOAOPOA, K BOAE NPHUGABJASIOT PacTBOp
YKCYCHOKHCMOrO KajaMHs, NpH 3TOM KaK CBOGOAHBI CEpOBOAOPOA,
TaK ¥ Cy/MbQuabl 0CaXAalOTCsi B BHAE Cy/lbdHAA KAAMHA:

H,S + Cd(CH,C00), = CdS + 2CH,CO0H;
NaHS + Cd(CH,COQ), = CdS + CH;COONa + CH,COOH.

KoHcepBrpoBaHHe NpPOH3BOAAT B CreLHaNbHEIX KOI6aX €MKOCTbIO:
okoso 500 Mz, noaxoasmux K npubopy aas onpenenenus H,S. B sti
KOJGbI 3apaHee HanuBaioT no 100 mz pacTBOpa YKCYCHOKHCJIONO Kaf-
MHSl, 3aKpBIBAIOT HX PE3HHOBHIMH NMpPOOGKaMH H B3BELIHBAIOT.

B noaroroBneuHble TakKuM 06pa3oM KOJIGH 0T6HPAIOT NPOGH BOAbL
no TakoH J>Ke MeTOAHKe, KakKas onucaHa BHue (§ 96) nas or6opa
npo6 Ha ofluee coaepXXaHue yraekucorsl. Ilpu ananuse npo6 B na-
60opaTopHH CepHHCTHIH KaaMHi Pa3/araloT KHCJIOTOR H Ompene/siioT
KOJIHYeCTBO BbIAEAHBILErocst NpH 3ToM cepoBoxopoaa. [lna BuyHcIe-
HHSl OTAEJbHO COepXKaHusi CBOGOAHOrO cepoBoaopoaa H HoxoB HS’,
KpoMe ofuiero copep)XaHHsi cepoBOAOPOAa, He0O6XOAHMMO 3HATh OIHY
H3 Tpex BeNHYHH:

a) pH wuccnenyemoit Boanl (pacuer cm. B § 48);

6) THTPHPHYIO LIEJOYHOCTb BOALI H OOlee ComepKaHHe YIIeKHC-
JIOTH B AaHHO# Boje (pacyer cm. B § 51);

B) THTPHUPHYIO ILEJNOYHOCTb BOABI H CyMMapHOe COJAepXaHHe B

BOZie CBOGOAHOH YrJIEKHCJIOTH H CBOGOAHOro cepoBogopoia (pacuer
cM. B § 52).

5. MPOBA AAs1 ONPEAEJAEHHA ATPECCHBHOHR YFJIEKHCJIOTbI

§ 98. Ilna onpeneneHHss arpecCHBHON YIVIEKHCJIOTH HYXXHO B3STh
crielasIbHYIO Npo6Gy BOgBl B CKJISHKY eMKocTbio 250—300 ma ¢ go-
6aBKO/ MEJIKO HCTePTOro W XOpOLIO NPOMBITOrO YHCTOrO MpaMopa.
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TMpeaHasnayennyio aJisi NPOGH CKAAHKY HAMOMHAIOT HCCAEAYeMOH BO-
Roii ¢ o6a3aTesibHbIM cOGJIOieHHeM YC/IOBHH, yKa3aHHHX B § 87, 3a-
TeM OTJIMBAIOT H3 CKASIHKH HECKOJbKO MHJIMJMTPOB BOAH, BCHINAlOT
B CK/ASIHKY 2—3 2 MpaMopa, MJOTHO 3aKYyMOpHBAIOT CKJAAHKY H 3au-
BAIOT TOPJIBIIIKO CYpry4oM HJH MeHJeJeeBCKOH 3amaskoil. Mexay
npo6Koi H ypoBHeM BOAH B CKJAAHKE [OJ/KEH OCTaBaTbCsi TOABKO He-
6o/bILOH MYy3bIpeK BO3AyXa.

HyXHo uMeTb B BHAY, 4TO ANA BHIYHCJEHHS COAEPXKaHHs arpec-
CHBHO# YIVIEKHCJIOTH Heo6XoAuMo 3Hath cofepXanue HCO, B uccre-

nyemoii Boxe no Ao6aBKu Mpamopa. Ecau o6muit aHanus uccaenye-
MOW BOJbI He MPOW3BOAMTCH, TO OXHOBPEMEHHO ¢ npoGoii Ha arpec-
CHBHYIO YIVIEKHCIOTY HEOOGXORHMO B3ATb B CKIAAHKY eMKocTeio 250—
300 ma cneunanbHyio npoGy (6e3 moGaBKH MpaMopa) AJsi onpene-
Aenus conepxauus HCO,

XI. AHAJIH3 BOJA bl B MNOJIEBBIX H NOJAYCTALLHOHAPHbBIX
YCJIOBHSAX. NOJIEBBIE JIABOPATOPHH

§ 99. lna npousBoacTBa aHAJNH30B B NMOJYCTAUHOHAPHBIX YCJO-
BHAX, T. €. B NOMelLueHHH, He NPHCMNOCOGJEHHOM CrelHaNbHO A
AHa/NUTHYeCKOH paboThl, HauGoJee TPYAHO OPraHH3OBaTb BeCOBHIE
MeTOAH oOnpenesieHHH, TaK KaK OHH TPeOGYIOT HaJNH4YHA AaHaJaHTHYe-
CKHX BECOB H MpHOGOpPOB AJis CYIIKH H NpOKanuBaHus ocagkoB. Kpome
TOro, HCMOJIb30BaHHE BECOBbIX METONOB CBA3aHO OOBIYHO C MOBHIILIEH-
HbBIM PAacXOROM NeCTHJJIHPOBAHHOH BOAbl. B cBA3u ¢ 3THM B noJay-
CTAHOHAPHBIX YCJIOBHAX BECOBHE MeTO/ibl OGHIYHO He MpHMEHAIOTCH.

QueBHaHO, 4TO AJIS NOJIEBHIX METOJOB aHaJH3a, T. €. AJA aHaJH-
30B, MNPOH3BOAHMBIX HEMNOCPEeNCTBEHHO Yy HCTOYHHKOB, BO3MOXHOCTb
#ICTO/Ib30BAHHA BECOBHIX METOJOB COBepIueHHO HCKJlo4aercs. [lpu
aHaju3e BOX B NMOJIYCTAUHOHAPHHX YCJOBHAX HCMOJb3YIOT IVi1aBHBIM
06pa3oM o6beMHble H KoJlopuMeTpHYecKHe Meroan. Onpepeneuue H
npoBepKa HOPMAJbHOCTH PAaGOYHX pacTBOPOB, HEOGXOAHMHX s
06beMHbBIX onpenesieHHH, NPOH3BOAATCA MO 3apaHee NPHrOTOBACHHBIM
HAaBeCKaM OCHOBHBIX BelLECTB, MO CTaHAAPTHHM pacTBOPaM, KOHUeH-
TPauuH KOTOPHIX 3apaHee OnpenesieHbl, HJIH MO (PHKcaHaaaM.

INpu BHGOpe METOROB OTAE/NBHBIX OnpejeseHHil pyKOBOACTBYIOTCS
B TEpBYIO Oyepelb HeOOXOZHMOH TOYHOCTHIO aHaJIH3a, HO NMPH 3TOM
NPIIXOAHTCA, KOHEYHO, YYHTHBATb H peaJibHble OPraHH3alHOHHbIE
BO3MOXHOCTH. B yactuocTH, caeayer usberatb npHUMeHEeHHsi MeTOAOB,
TpeOylomuX GOMNbIIOrO KOJNHYeCTBA XHMHYECKOH MOCYAbl HJH cre-
[HaabHOrO 0o6opyAOBaHHsA, HanpuMep npHOGOPOB AJS OTCAChiBaHHSA.
Ilpu npousBoacTBE KOJOPHMETPHYECKHX oOMNpeneneHHii yacto o6Xo-
AATCs 6e3 crneluabHBIX KOJIOpHMETPOB H Ge3 CTaHAapTHHIX pacTBoO-
POB, HCMOJIB3Ysi BMECTO HHX pacKpallleHHble CTaHAAPTHHIE IKabI.

Jns noneBbIX aHANH30B NMPHMEHSAIOT CrelHajbHble NOJeBHe Ja-
6opaTopHH, OTJNHYAIOWHECH MaJbIMH pa3MepaMH H BecoM. B 3THX
J1aGopaTOpHAX TOXKEe MCMOJb3YIOTCsi TVIaBHHIM 06pa3oM OOGBbEMHBIE H
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KOJJODHMETPHYECKHE MCTOMIbl aHajH3a, 110 B  YNPOUICHIIOM BHIC.
BxecTo K046, GIopeToK H NHINCI0K 31CChb NPHMCISIOT O0OLIYHO rpaiyi-
posaHllble 1IPOCHPKH, KaNcAblIHUbl W MUKDPONHICTKH, XHAKHC pcak-
TURbl 3aMCHSIOT, 110 BO3MOXHOCTH, CYXHMH, KOJOPHMCTPHYCCKHC
ONPCAACICHHS MPOH3BOMATCS MpPH NOMOIUH PACKPAWCHIIBIX MK,

§ 100. KpoMc o6beMIlbIX H KO.OPHMCTPHYCCKHX MCTOMOB, B 1O-
JyCTaUHOHAPHBIX H 110.1CBHX YCJIOBHAX PaloOTLI 4acCTO HCNO.1b3YIOT
TakXKe Hedeaomerpuueckue Meroau. [IpuHuun HedenoMeTpuucckux
ONpPeICICHHI 3aKAI04ACTCH B TOM, YTO ONPCACIACMBIA HOll ACHCTBHCM
M30bITKA COOTBCTCTBYIOUICTO PCAaKTHBA IICPCBOAAT B 1lCpPAaCTBOPHMOE
COC/IHHEHHE H MO CTeNeHH MYTHOCTH 110.1y4alouUierocsi pacTsopa onpe-
JCASIOT conepKaHue aannoro vona. Onpe-
JeCHHE CTelCIH MYTHOCTH NPOM3BOAAT
B CIICHHANIBHBIX «MYTHOMCPHbIX» NpPOGHp-
Kax N0 cnocofy, paspaGorasiioMy
I1. H. ByreipussiM. MyTHOMCpHBIE NpoO-
6upki auametpom 1,6 cx u BeicoToft
13,0—14,0 cu pasfiesicHBl 10 BbICOTE Ha
muaauMerpel (o 100 mm or nmHa);
KpPOMC TOTO, OHH MWMCIOT MCTKH, OTBCYAIO-
unic o6vemam 10 u 20 ma. Ha nsue
npoGHPOK ueplofi 3Manesoii Kpackoii
HAHECCH PHCYHOK.

CrencHb MYTHOCTH TOTO HJAH HHOIO
pacThopa  XapaKTCPH3YeTCsi  BBICOTOR
crosa6a pacTtBopa, 4epe3 KOTOpblii ciaato
BHJICH 3TOT pHCYIOK, CCIH CMOTPCTb
CBCPXY B MYTHOMCPHYIO npoGupKy. Ouc-
BH1HO, YTO Ye€M MCHbIle CT0J06 pacTBOpa, Puc. 7. Komnapatop
NpH KOTOPOM PHCYHOK CTAHOBHTCH yiKe
N.10X0 BHAMM, TeM GO.bliie NMPH NMPOYHX PABHBIX YCJIOBHSX KOHLLEH-
TPauHa MVTH B 1aHHOM pacteope. Ecau, HanpuMep, B3fitb pacTBOPH
C pazTHYHBLIMH COACPXKaHUAMH HoHOB SO W NPHGABHTL K 3THM pac-
TBOPAaM H30BITOK X.JOPHCTOro Gapus, TO KOHuenTpauus mMytd (BaSO,)
B TOM WJAH HHOM pacTthope Oyner TeMm Goable, ucM Boliic 6bl10 CO-
JcpxaHue B Hem HoHoB SO,

Tpu nanauBaHWH MYTHBIX PacTBOPOB B MYTHOMEPHYIO NPOGHPKY
KaX:10My H3 HiHX OyNeT OTBCYaTb BIIOJHE ONPCAC.ICHHAs BHICOTA
cTo.10a pacTsopa, NpH KOTOPOH CTAHOBHTCA CJ1aGo BHAEH PHCYHOK Ha
AHe npceGupku. MMCHHO TakHM 3KCNEPHMEHTAAbHLM TNyTeM mnody-
YaloT JaHHbie A TaG.HL, NPH NMOMOUH KOTOPBIX 110 BBICOTE CTOJ6GA
pacTeopa B MyTHOMCPHOH NPOOHPKE ONPCACAACTCS COACPIKAHUC TOrO
#J1M MHOro HoHa B pactope. [Hedeaomerpuueckue onpeaeneHus npo-
H3BOMAT B KOMmaparope (pHc. 7).

MyTHOMepHBIE MPOGHPKH NPH HAGIIONCHHK JIOJKHBL BLICTYNaTh B
OTKPBITYIO Cliepe/id HHXHIOI 4acTb KoMnapatopa na 2—3 cu. Ilpo-
OGHpKH yJepXHBAIOTCA B THC3aX KOMMapaTopa Ha HYXHOH BbICOTe
MpH NOMOUIY HANCTHIX HAa HHX PC3HHOBHIX KOJel, KaK MOKAa3aHO Ha
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pucynke. Texnuka onpejenenus CBOAHTCH B O6WEM K Cleayio-
meMmy.

B onuy 3 MyTHOMepHHX NPOGHPOK HAJNHBAIOT HCCAEAYEMYIO
BoAly B KoauyecrBe 10—20 m.1 B 3aBHCHMOCTH OT COZIEpPXKaHHA onpe-
HIeasieMoro HoHa, npu6GaBASIOT K IleH COOTBETCTBYIOIMHI PEaKTHB H
B36aaThiBaloT. [lomewaior npo6upky B KoMmmaparop H HaGJaiofaloT,
BHOEH J¥ PHCYHOK Ha AHe npoGHpKH. Ecan OH He BuIeH, TO OTGH-
paloT H3 NPOGHPKH NHUNETKOH MYTHYIO XKHAKOCTb B APYryl0 MYTHO-
Mepllyio NPoGHPKY, TOXKe HAXOAALLYIOCA B KOMNaparope, 0 Tex nop,
noka npu HabJIoeHHH CBEpPXY, Yepe3 cToA6 MYTHO# XKHAKOCTH B Npo-
6upke, He cllenaercs cnabo BHIAEH PHCYHOK Ha AHe NpOGHPKH. [E'm
NpOBepKH NPOGHPKY HECKOJIbKO NPHNOAHHMAIOT TaK, YTOOHW HHXHsS
YacThb NpPoGHPKH OKasaJjlach B 3aTeHEHHOH YaCTH KOMnaparopa, Mpx
3TOM PHCYHOK JO0JKeH OHhTb BHAEH OTYET/IHBO.

Tlpu6Gassiennde MyTHOrO pacrBopa H3 nepBoH NMPOGHPKH BO BTOPYIO
TaKXXe NpoJOJXAIOT A0 TeX MOop, noKa He CAeaaercs c1a6o BuueH
PHCYIIOK Ha /iHe BTOpOit npo6upkh. OTMEYaloT MO JeNeHHAM Ha npo-
6HpKax nosiyyeHHnle BHICOTHl PacTBOPOs B NepBOH H BTOPOH NpoGup-
Kax, B TOH, pa3yMeercs, NOCJACAOBATEAbHOCTH, B KakoH 6ynmer no-
CTHTIIYTa HYXHas CTeneHb BHIWMOCTH PHCYIlKa lla aHe NPOGHPOK.
U3 asyx orcyeroB (BnicoTa B nepBOii NPOGHPKE H BbICOTa BO BTOPOH
npo6upke) GepyTr CpefdHHil OTCYET H NO HeMy HAXOMAT COAEpXKaHNC
OMpCACASEVOrO HOlA, MOAbL3YsCh COOTBETCTRYIONIEH TabaHIeH.

§ 101. Pasauydbpivid aBTOpaMH O6blI0 NPEANOXKEHO HECKONbKO
THNOB NOXONHBIX JN1a6OPaTOPHA NI aHaaW3a BOAM. DBoabuIKMHCTRO
3THX Na6OpaToOpHit OTIHYAETCA IPOMO3AKOCTbIO, H OHH (DAKTHYECKT
NPUrOANBLL N9 NPOU3BOACTEA 2MATHSCE § MCJYCTAUHONAPHLIX YyCJ0-
BHAX, a4 HE Yy HCTOYIIHKA, TAaK KaK TPAHCNOPTHPOBKA HX 3aTPYAlH-
teabHa. Hepeako sn1a6oparopu nveloT cnenuduyeckoe HasHavelne
H lle NIal0T BO3MOXHOCTH MOJyYyaTh AOCTATOYNO MOAPOGHYIO 0o6uivio
XapaKTepHCTHKY XHMHYECKOro cocrasa Boanl. Hekoropuie THmbt s1a6o-
pPaTopHii NEepHOAHYECKH H3TOTOBMAJIHCH B MNPOH3BOACTBEHIIOM Mac-
mraGe.

B 1934—1935 rr. T'soncHa6 sbinyckall 1a6OpaTOpHH KOHCTPYK-
nuu LDHUTPH, 3atcv B 1936 r. craa suinyckaTtb n1a60paTOPHH KO-
crpykiun BUMC, xoropble siBASIIOTCA YCOBEPIUEHCTBOBAHHBIVIH Ja6o-
paropuamu LIHUT'PHU. B nocneinee Bpems nepex Oreyecrselilion
BOHHOH BbINycKaJucb Ja6Gopatopun A. A. Pesuukona.

B naavueiinicm A. A. Pe3uukoB Biiec B n1a6opaTopuio HEKOTOpble
H3MelleHHs, 3HAUHTENbHO YTOUIIHB PSIA METO/I0B OTAENbHBIX Onpene-
Jlelkit — onpeaesieHne arpeccHBHON M CBOGOAHOH yriieKHcaoTh, SO
pH, Fe’" u np. B Hacrosiiee Bpemsi 3TH J1a6opaTopuu NPHHATH B
B cucTeMe MHHHCTEDCTBA reo/IOTHH H OXpaHul Help Aasf NPOH3BOA-
CTBa aHaJIi30B BOJ B NOJYCTAUHOHAPHLIX YCJOBHAX H H3rOTOBJASAIOTCA
Ha NPEANpHATHAX 3TOr0 MHHHCTEpPCTBa.

§ 102. Jla6opatopusi Pe3uukoBa COCTOHT H3 ABYX fILUKKOB C Ha-
60opoM annapatypbl W peakTHBOB, HEOGXOAHMMBIX LIS MPOU3BOACTBA
aHanu3a BoAbl. OCHCBHOH SLIHK BECHT 8 K2 M CONEPXKHT PEaKTHBL
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B KOJHYECTBe, AOCTaTOYHOM Jjsi npousBoacrsa 40—50 aHanu30B.
KonuyecTBO peakTHBOB B 3aMacHOM silHKE PacCYHTaHO Ha 140—
150 anaausoB. Bec 3anmachoro swmuka 15 x2.

I1pn nomowu na6opaTopun PesHHKOBa MOXHO ONDEAENHTb KOJH-
yecTBEHHO: o6uyi0 XecTKoct, Ca™", Mg™", Fe'*, Fe'"*, NH,, Cl,.
SO}, HCO; COj, NO;, NO,., pH, cBoGonuyio yriekucaory, arpec-
CHBHYIO YIJIEKHCJIOTY; ONpENENHTh KaueCTBEHHO: MPO3PayHOCTb, LBET,
3anax, BKYC H MDHCYTCTBHE CEDOBOAOPOAA.

Ha ocHOBaHHH pe3y/IbTaTOB MEPeYHCJEHHBIX OfpefesieHHll MOXKHO
JIONOJIHHTENBHO BBIYHC/HTD: XKECTKOCTb KapGOHaTHYI0 — MO coliepxka-
Huio HCO,; conepxxanue Ca"" — mo o6uuell XeCTKOCTH; COAepKaHHe

Mg'*; cymmy Na’' 4 K' B MuanurpamMm-sKBHBaJieHTax — MO pasHoO-
CTH MEXJY CyMMaMH MHJUINTPaMM-3KBHBAJICHTOB AHHOHOB H KaTHO-
HoB. CyMMa Bcex HafileHHHX aHaJIH30M H BHIYHCJIEHHHX HOHOB JAacT
NMPHONH3HTEIBHO CYMMY MHHEPAJIbHHX BeLIeCTB, COAEPXKAlHXCA B
BOJIE.

XIl. KOHTPOJIb PE3YJIbTATOB XHMHYECKOTIO
AHAJIM3A BOADbI

§ 103. OCHOBHHIM MeTOZOM NpPOBEPKH aHaJaH3a BOABI ABJAETCH
CONOCTAaBJIEHHE CYMMBI MHJUIHTPAMM-3KBHBAJIEHTOB KAaTHOHOB g
C CYMMOH MHJUIHTPaMM-3KBHBAJEHTOB aHHOHOB L.. Kak yxe yka-
3BIBaJIOCh BHIIllE, 3TH CYMMbI TEOPETHYECKH HOJKHH OhITb PaBHHI,
NpPaKTHYECKH JXe OHH MOTYT MOJYYHTHCS PaBHBIMH JIHIUBL OYEHb PEaKO,
KOrAa CYyMMBI OTPHUATE/NbHEIX OWIHGOK OTAEeJNbHBIX ONpeneseHHH H
NOJIOXKHTENbHEIX OIHGOK OKa3sHBAalOTCA CJAYYallHO paBHEIMH.

Hopmanpho I u X, Mexay co6ofi He paBHH, HO Pa3sHOCTb
MeXAy HHMH He JO/XKHA TNpeBHIIATh ONpeNeNeHHOA BeJHYHHHI.
OG6biyHo pasHocTh Zx— Za HA3WBAOT OWHG KON aHaau3a H
BBIPAXAIOT B NMPOUEHTaX OT CyMMHBI MHJNIMIPaMM-3KBHBaJIEHTOB BCeX
HOHOB (KaTHOHOB H QHHOHOB), T. €. OT Zx— Za. Takum o6pasom,
npouenTHas owH6Ka aHaau3a

ST =3).
X= ‘(%1-00" %os

1 J a

rae Ze—CyMMa MHJUJIHTPAMM-3KBHBAJIEHTOB KAaTHOHOB;
Za—CYMMa MHUJJIHTPAMM-3KBHBANEHTOB AHHOHOB.

Ilpn O6GHYHEIX TEeXHHYECKHX aHaJH3aX JONyCTHMOR OmwHGKOA
cuntaioT 2%. Ilpd nponsBoacTBe aHaNH30B B NOJYCTaUHOHADHBIX
yCJIOBHAX OGBIYHO NPHHHMAIOT BEJIHYHHY AOMYCTHMOH OWHGKH 5%.

MeTton KOHTPOJSi aHaqH3a MO CyMMaM MHJUIHTPaMM-3KBHBaJIeH-
TOB aHHOHOB H KAaTHOHOB MPHMEHHM, KOHEYHO, TOJNbKO AJ5 NOJHBHX
aHanu3oB. OH He NDHMEHHM MPH COKpalleHHHIX aHaNH3aX, KOraa, Hae
npumep, colepiKaHHe wLieJoyell BHYHCAEHO MO DPa3HOCTH, KaK YKas
sniBajloch Bhillle. Omu6Ka aHanu3a MOXET MNOJYYHTBCS BHILE KO-
NyCTHMOR HAH- B pe3ysbTaTe OOVIbIUHX OIIHOOK, CAENAHHLIX MNpH
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NPCH3BOACTBE OTAEJbHBIX ONpene/ieHui (MHOrAa NpocTo B pacyerax),
HJH Xe BCIEACTBHE HEeNONHOTH aHaiu3a. [Ipu aHanu3ax Boa 4acTo
He ONpeNeAIOT KONHYECTBEHHO, HaNpuMep, coaepxanue oo NO; ,

MeXAy TeM HHoraa, oco6eHHo B BojaaXx IOXHHX paiioHoB CCCP, co-
JAepXXaHHe 3THX HOHOB OhIBaeT OuYeHb BbiCOKOe. QYEBHAHO, YTO B MO-
ROGHHX CJAYYasX CyMMa MHANHTPAMM-IKBHBAJIEHTOB KaTHOHOB OKa-
JKeTCS COOTBETCTBEHHO BHILIE CYMMB MHJJIHTPAMM-3KBHBANEHTOB
AQHHOHOB, ONpe/ie/IeHHbIX AHAAH30M.

§ 104. BropuM no BaXXHOCTH METOAOM KOHTpOAS SIBAsIETCS
CpaBHEHHe CyMMAapHOTO KOAHYECTBA BCEX HENETYYHX COCTABHBIX 4a-
crefl, HafileHHHX aHAJH30M, C BEJIHYHHOM CYXOro ocraTKka. TOYHOro
COBNAaJieHHs 3/1eCb, KOHEYHO, TOXE€ OXHAATb He NPHXOMHTCA BCJen-
CTBHEe HEH3GeXHHIX OIIHOOK NpH OnpeleNieHHH OTAeNbHHX COCTaBHBIX
yacTell W NPH ONpefie/IeHHH CyXoro ocraTka. BennunHta cyxoro ocrartka
MOXET He COOTBETCTBOBATb (haKTHYECKOA CyMMe HeJIeTyuHX BelleCTB,
HAXOMAIKXCS B BOJE, HE TOJNBKO B pe3ysbTaTe NOrpeiiHocTefl, cBA-
3aHHBIX C TeXHHKOH NpPOH3BOACTBA ONpeleJeHHs CYXOro ocraTka, HO
TaKXe BCAEACTBHE TeX H3MEHEHHH, KOTOphle MOTYT MNPOHCXOAHTH <
BellleCTRaMH, COAepXaUHMHCA B BOMe, NPH e¢ BHINAPHBAHHM W NpH
BeICylIHBaHHH ocraTka. Cilofa npexpae Bcero OTHOCATCS NPOLECCH
06pa30oBaHuA KPHCTAANOTHAPATOB, a TaKXKe peaKUHWH TrHIAPONH3a
conen.

Panee noBceMecTHO OBUI NpPHHAT MeETOJ ONpefe]eHHs CYXOro
OCTaTKa NMyTeM MNPOCTOrO BLINAPHBAHHA OnpejejeHHOro o6bema BOAB
H NOCJAEAyOWero BHICYIUHBAHHSA MOJYYaloilerocs ocraTka MnpH
105—110° 3roT McTOA HMEeT WIHPOKOE PACNpOCTPaHEHHe H N0 CHX
nop. B Bonmax, comepxamux 3HauyuTeNbHble koauwdyectBa SO, Takofi

MeTOJ AaeT 3aBHIIEHHYIO BEJIHUYHHY CYXOro ocTaTka 3a cuer o6pa-
30BaHHS KPHCTAMJIOTHAPATOB CEPHOKHCABIX cosell Kajbuus H Mar-
HUA, korophle npu 110° npongonkaloT yaepkKHBaTh KPHCTANJIH3AUH-
oHHYIO Boay. B cayyae Bhicokoro comepxanus B Boge HoHoB Cl' u
LIeJIOYHO3eMeIbHBX METa/lJIOB B CYXOM OCTAaTKE MOXET CKa3aTbCs
XJIOPHCTHE MarHWA HJAH XJOPHCTHA Kanbuui. Xnopucreilli MarHui
JIeTKO NOJBepraeTcsi THAPOAH3Y NO CXeMme

2MgCl, + H,0 — MgOMgCl,+ 2HCL.

ITpu o06pa3soBaHHH XJIOPHCTOTO KaJbIHA ONpPIAENEeHHE CYXOro
OCTaTKa CTAHOBHTCA 3aTPYAHHTEJbHEIM B CBfA3H C TE€M, YTO XJIOpH-
CTHI KaabuHB BecbMa MXaAHO NPHTATHBAeT BOAY H BeC CyXoro
OCTaTKa, COAEPXKALIEr0 XJOPHCTHIH KanbuHH, Ype3BHYalHO Jerko
H3MeHsieTCsl 32 CYeT NOTJIOUICHHS NapoB BOAH M3 BO3AyXa.

B CBA3H C H3/I0XMEHHBIM SICHO, YTO BEJIHYHHA .CYXOro OCTaTKa,
ONpeJe/IeHHOro YKa3aHHHM METOJAOM, MOXeT CHJBHO OTAHYaTbCcs OT
()aKTHYECKOR CYMMHBI COAEPXKAUIHXCA B BOJAE HEJIETYYHX BELIECTB.
Boabluell 4acTeio Bec CyXOro OCTaTka NOIy4yaercsi Bblileé Beca CyMMBI
costelt Ha 7—8Y%, HO yacTo pasHuua cocrasasier 10—12%, a uxorna
u Gosblle. BBHAY 3TOrO MeTOH KOHTPOJS pe3y/bTaToB aHAJH3a BOAMI
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MO CYXOMY OCTATKy, ONpele]leHHOMY NPOCTHM BHNAaDHBAHHEM H Bbi-
cywuBaHHeM octaTka npu 110° spasercs rpy6uM. Oanako coscem
OT Hero OTKA3hiBaThCH, KOHEYHO, HEe CJEeLyeT, HY)XXHO TONbKO Y4HThi-
BaTh BO3MOXHOCTb GOJIbIUHX OTKJIOHEHHH, KOTOpHIE MOXHO OT4acCTH
NpeBHIETh 3apaHee NO CONEPXKAHHIO OTAE/IbHEIX COCTABHBIX YacTei.
3a nociiefHee BpeMs BXOAHT B NPAKTHKY METOX OnpefeieHHs
CyXOro OCTaTka C NpefBAaPHTENbHHIM NpH6aBJeHHEM K BOIe COAH
M C NOC/eyIOlMM BHICYIIHBaHHeM ocraTtka npu 180° (cMm. § 176).
ITpu sTOM Meroxe OnpejesieHHsl CYXOro OCTaTKa NpefOTBPALNAIOTCS
yKa3aHHHE BHLE NPONECCH THAPOJIH3A, a TAKXKe HCKJIYaercs BO3-
MOXXHOCTb YAepKHBAHHS KPHCTANNH3AUHOHHOH BOAH CyJbdaTamH lie-
JIOYHO3EeMeNbHHX MeTannoB. Ilpu no6GaBieHHH COAB BMECTO CyJib-
¢atoB LIENOYHO3EMENBHBIX MeTaLICB 06pasytoTcss KapGoHATHI:

CaSO4 + N32C03 = CaCOS+ NaQSOP

OGpasyiousecss NpH 3TOM Cyab(aThl UWIENOYHBIX METaJJOB JIerKo
OTAAIOT KPHCTAJVIH3AMHOHHYIO BOAy W npu 180° noaywaiorcs B Ges-
BOJHOM cocTosiHHH. Bec cyxoro ocrarka, onpenenennmuiii ¢ conoi npu
180°, 06BIYHO XOpOLIO CXOAHTCA C (AKTHYECKHM BECOM CyMMbI He-
JIETYYHX BEUIEeCTB, COAEPKAUIHXCA B BOAE, H MOXET SBJATHCA XOPO-
IMEM KDHTEPHEM NpH KOHTPOJE aHaJH3a.

B na6Goparopun LIHUTPH ponyckanuch pacxoXIeHHS MeXAy
BECOM CYXOro OCTaTKa H BeCOM CYMMHB COCTAaBHHIX 4acrefl, HaiilleH-
HBIX aHaau3oMm, R0 3%. OmHako Takoe TpeGOBaHHE MOXHO Npendb-
ABHTb TOJBKO K pe3ysbTaTaM OYeHb NOADOGHOrO aHajJH3a BOAHI, HE
conepxKauiedl 3HAYHTENbHBIX KOJHYECTB OpraHH4YecKuX BeuiecTs. [as
Bog MaJsiofi MuHepaausamuu (100—200 m2/2) takoe TpeGoBaHHue
BOOGLIE SIBJSETCS YPE3MEPHO BHICOKHM.

B uentpanpHofi naGopatopHu 4-r0 reoJIOTHYECKOrO YNpaBJeHHR
6blI0 NPHHATO CJEAYIOlIee TMNOJNOXKEHHe B OTHOLIEHHH CXOAMMOCTH
BeJIHYHHH CyXOro OCTaTka, onpeaenaeHHoro npu 180° ¢ no6Gapxoit
coabl, ¢ CyMMOH cOCTaBHHX Yacrell, HalileHHBX aHaau3oM. Eciu npu
aHa/jx3e onpefensnach KpemMHeKHCJoTa (KOTopasi onpenenserci He
BCErsa) H OKHCJISEMOCTb HCCJIeAyeMOH BOAB He NpeBHIIaeT 2 M2
KHCA0posa Ha 1 2, TO CyXO#f OCTAaTOK He AOJIKeH NpeBHIIAaTh CyMMY
COCTaBHHIX Yacred, onpejesieHHHX aHAJNH30M, Gojee YeM Ha 25 me
npu obuteli MuHepasuszamuk BOAb 10 500 m2/a. Ilpu Gonbiuedr Mu-
Hepa/H3alKK BOAK PasHHIA He AOJDKHA npesBnwarh 5% or cymMMH
BeCOB COCTaBHHIX YacTeil.

§ 105. Kontposip aHank3a No CYXOMY OCTaTKy NpHMEHHM TaKXe
H B TOM CJly4yae, eC/iH NpPH aHaJIH3e LIEJNOYH He ONpeleNsIHCh, a Bhi-
YHCJEHH NO PA3HOCTH MeXIY CYMMOH MHJIHTPaMM-3KBHBAJIEHTOB
aHHOHOB H CyMMOH MHJ/UIHrpaMM-3KBHBAJIEHTOB KaTHOHOB. PasHocTb
MeXAy 3THMH CyMMaMH NepecYHTHIBAeTcsi Ha OAWH HaTpui (cM.
§ 78). Ilpu 3TOM, KOHEYHO, CyMMa COCTaBHBIX YacTell noJsyyaercs
HEeCKOJIbKO MeHbllle (haKTHYeCKOH, TaK KaK B NMPHPOAHBIX BOAAaxX Ha-
PAILY C HaTPHeM colepXKHTCA 0GHIYHO W KaJuH, HO oH6Ka nosyyaercs,
Kak mpaBujio, He6O/blAsi, NOCKOJABbKY HOPMaJIbHO COJiepiKaHHe
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KaJlis HeBeJIHKO MO CPaBHEHHIO C cofepxKaHueM HaTpus. Kpowme roro,
Co/iepXKaHHe Liesodedl Yale BCEro HEBENHKO NO CPaBHEHHIO C OOLIHM
cofiepXaHHeM ApYrHX COCTaBHHX YacTed.

B o6bYHHIX NPHPOAHHX BOJAAaX COJEpXKaHHe wieslouel, Kak npa-
BHJO, MeHee 20% OT CyMMH BCEX COCTaBHHX 4acrell, a cofepXkaHHe
KaJis B CBOIo oyepeab MeHbille 209% ot cymMmbl wenouedr (Na® 4 K°).
HeTpyAHO noacuHTath, 9TO NpPH COAEPXKaHHH wiesnoyed, pasHoM 20Y%
OT CYMMBI BCEX COCTaBHbIX YacTell, H NpH colepXXanuh Kaausa 20%
OT CYyMMH 1esioyell omuOKa, 0oO6yCJOBJIeHHas NEPecYeToM CYyMMB
MHJTHrPAMM-3KBHBAJIEHTOB lie/104Yell HAa OAWH HATpHH, faer OWHOKY,
pasryio 1,6% no OTHOLIEHHIO K CyMMe BCEX COCTaBHHIX Yacreii !.

Takum c6pa3oM, Ansi OGBYHLIX BOJ KOHTPOJb pe3y/]bTaTOB aHa-
JH32 NO CYXOMY OCTaTKy NPHMEHHM TaKXe H B TOM cJlydyae, eclH
LIEJIOYH BHIYHCJEHH MO Pa3sHOCTH, BBIPa)Kascb ToYHee — eCJIH pa3-
HHOA B CyMMaxX MHJJIMTDaMM-3KBHBAJIeHTOB AaHHOHOB W KaTHOHOB
nepecydTaHa Ha HaTpHi.

§ 106. He caenyer 3a6biBaTh, YTO NpH BHIYHCJIEHHH CYMMB CO-
CTaBHHX 4Yacrefi no pe3y/JbTaTaM aHajlH3a HYXHO 6paTth TOJbKO
TIONOBHHY HalileHHOro aHanH3oM coliepxanus HoHoB HCO,, Tounee
BT?%' =0,49 ot coaepxanua HCO,, TaK Kak npH BHNApHBaHHH
BOAB M BbICYLIHBAHHH OCTAaTKa ruapoKap6oHaThl NpeBpauialoTcsi B
kapGonatn (cM. § 66):

2HCO;, — CO?+ H,0 + CO,

§ 107. Kpome o6uiero KOHTPOJs aHalh3a NO CyMMaM MHJLIH-
rPaMM-3KBHBAJICHTOB aHHOHOB H KaTHOHOB H MO CYXOMY OCTaTKy,
MOXXHO TaKXe CONOCTaBHTb MeXAy CoGOf pe3sysbTaThl HEKOTOPHIX
OTAEJbHBIX onpenesieHHH.

Crnenyer conocrasutb copepxanue B Boge CO;, HCO; u cBo-
G6omuoit CO. c¢ Benuunno#t pH no ¢dopmyne, npusegenHon B § 60
(unu § 61). OTKNIOHEHHEe BHYHC/IEHHOrO 3HaveHHs pH or HalimeHHOro
SKCNEepPHMEHTAaNIbHO He JAOJ/KHO npeBbimiath 0,2 (o715 BOX He OYeHb
CHJIbHO MHHEDaJIH30BaHHLIX, COAEpXalHX coJeii MeHee 5 2/a).
Ecan B Boae onpepenssiach 3KCNEPHMEHTANIbHO arpeccHBHas yrie-
KHCJI0T2, TO HYXXHO NpPOBEPHTb NOJYYEHHbIH pe3y/IbTaT BHYHCJIEHHEM
(cm. § 43—46).

IIpu Gousbiuoil OKHCASIEMOCTH BOAM cleayeT oGpaTHTb BHHMaHHe,
Hie BbI3BAH JIH NOBHIIEHHHIA pacXoj NepPMaHra#naTa 3HAYHTEJbHLIM

t Mycts cgama BCeX COCTaBHHMX YacTeH paBHa a m2/sn. CopepiaHHe lieno-
a-

= a-20. a
yeit Gyner Mz[a, a copepkanHe Kaaud 0-20 M2[a.

100 100-100 ~ 25
Ilpu nepecuere Kaaus Ha sxannggemnoe KOAMYeCTBO HATPHA NOAYIHM
a- a_a-
%g.,;,g l:;/.d. OwHOKa DaBHA 5z — 5z = =g MZ/4, MAM B TpOUEHTAX
.a-
%5395 = o
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CoAiepXKaHHeM B BOJIe 3aKHCHOIO JKeJle3a WJIH HaJlHuHeM B BOJe Cepo-
BOAOpPOAA.

Ecau npu anasiu3e BOAM, NMOMHMO OTAENbHHX onpepenenuit Ca’”
u Mg'’, onpenensnach 3KCHepHMEHTaJbHO TaKXkKe H oOLlas Xecr-
KOCTb, PEKOMEHAYeTCs CONOCTaBHTb OOMIYI0 XKEeCTKOCTb, BHIYHCJIEH-
Hylo no cogepxannio Ca’" u Mg"’, ¢ 3KCnepHMeHTalbHO HaWIEeHHOH
JKECTKOCTBIO.

B cayuae onpenenieHHs YCTPaHHMOM KeCTKOCTH C/IeAyeT CPABHHTD
NOJIYYEHHYIO LH(PY C XKeCTKOCTbIO KapOGOHATHOHA; XXECTKOCTb ycTpa-
HHMasi BCEraa MeHbille KapGonaTHo#l, Yame Bcero Ha 1—2°. OpHako
pasHuua OGhiBaeT WHOrJZa ropasfo BHlle B TeX CJAy4asx, KOraa co-
nepxanne HCO; B MHAJIHrpaMM-5KBHBaJleHTaX 3HAYHTEJIBHO Npe-

BHILAeT cofepxkanne Ca’" B MHJJIHIPAMM-3KBHBAJIGHTaX HJH BOOGiie
aHaJIH3HPYeTCsl BOJA BHICOKOH MHHEpaJH3auHH.

§ lOg. Ipy6nie omu6KH npu onpenesieHHH COAEPXKAHHA OTAIb-
HBIX COCTaBHBIX YacTeli Moryt OHTb HHOrga OGHApY»KeHH MPOCTHIM
CONOCTaBJIeHHEM CONEPXKAHHSA, HAHJEeHHOro aHaNH30M, C OGHYHBIM
«HOpPMaJIbHBIM» COJIepXKaHHeM 3To#l COCTaBHOAl YacTH B BOAe AAHHOrO
BOJICHOCHOrO I'OpPH30HTa, pPeKH, O03epa H T. A.

B cayuae nogospenus Ha rpy6yio omn6Ky OHa MOXeT GHTb ycra-
HOBJIEHa OYeHb OLICTPO NpPOBEPKOH NpY MOMOLLH TOrO HJIH HHOrO
YNPOUIEHHOro MeTofa onpenefeHHss AAHHOA COCTAaBHOH YacTH.

§ 109. Tlposepka # KOHTPONb pe3y/]bTAaTOB AHAJNH3a JOVKHH
06513aTeNIbHO MPOM3BOAKTLCA TOTYAC NO BHINOJHEHHH aHallH3a, TaK
KaKk NPx 3TOM OGHYHO GbiBaeT BO3MOXHOCTb HCMPABHTb MOJIOXKEHHE.

Ecau, HanpHmep, OGHApyXHJOCh HeIONYCTHMOE pacXOXIeHHe
MeXAYy CYMMaMH MHJJIHIPAMM-5KBHBAJIGHTOB aHHOHOB H KAaTHOHOB,
TO CleAyeT Npexnae BCero NpOBepHTb, HeT JIH B BHYHCJIEHHAX CAY-
yafinolt apudMeTHyecKOH OMKHOKH, 3aTeM BHIICHHTb, He COAEPKATCA
JH B BOJle B 3HAYHTEJBHOM KOJHYECTBE KaKHe-NHGO HOHEI, COAep-
JKAHHE KOTOpHIX He onpelensnoch. B cayyae nosoXHTeNbHOro OT-
BeTa onpefiefiseTcad CONAEPXKAHHE 3THX HOHOB.

Eciii He OGHApYXXHTCA HENOJHOTa aHaJH3a WJIH Kakas-1u6o
Apyrasi omn6Ka, T. €. NPHYHHA YKA3aHHOrO DPACXOXIEHHS MeXAy
CYMMaMH MHJUJINTPaMM-3KBHBAJIEHTOB AHHOHOB H KAaTHOHOB He Gyaer
BHIICHEHA, TO aHAJH3 HeOoOXOLHMO nepenenaThb.

YacTo npoBepKa pe3y]bTaTOB aHANH3A [eJlaeTcsi CIyCTs Npoao-
XHTEJbHOE BpeMs Nocjie ero NpoH3BOACTBA, HaMpHMeP MPH OKOHYa-
TeNIbHOH 06paGoTKe pe3y/bTaTOB MNOJEBbIX HCCAENOBAHHHA, B CBS3H
C KOTOpHIMH NpOH3BOAHJCA aHanau3. Takas npoBepka He sBJseTcA,
KOHeyHo, BooGuie Gecrosie3nol, TaK KaK OHa NMO3BOJIsieT OTGPaKOBaTh
SIBHO HeOo6pOKayeCTBEHHble aHaJH3B, HO OHA OOHYHO GecnojiesHa
B CMBIC/Ie BO3MOXKHOCTH HCNPaBHTb NOJIOXEHHE B OTHOLUEHHH 3THX
HeNOoOpOKayeCTBEHHHX AaHaMH30B. ECaW ga)ke COXpaHHWJach YacTb
npo6hl JaHHOR BOAB, TO NPOBEPHTb AHAJH3 BCE PABHO YXe HEBO3-
MOJXHO, TaK KaK COCTaB BOAH NpPH IJIHTEbHOM XPaHEHHH MOXeT
CHJIbHO H3MeHHTbcsA. B3siTh HOBylo npo6y najleko He Bcerga npen-
CTaBJSAETCS BO3MOXXHBHIM, OCOGEHHO €C/H AaHAJNH3bl NPOH3BOAHJHCH
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(van  orGupanuch npo6h) B NOJIEBHX 3IKCNEAHUHOHHHIX YCJIO-
BHSAX.

§ 110. Oco6ennoe BHMMaHHE BONPOCY O KOHTpOJIe HYXKHO yae-
JATb B CJyYyae NPOH3BOACTBA AHAJM30B B NOJIYCTANHOHAPHHX YCJO-
BusiX. B CBsi3H ¢ TeM yTO NpH 3TOM OGHIYHO He ONpefessioTCs Ile-
JIOUH H 4acTo He onpelessieTcsi H CyXOH OCTaToK, pe3y/bTaThl aHa-
JI¥30B He MOryT OHTb NPOKCHTPCJIHPOBaHBI HH MO CYMMaM MHJJIH-
rpaMM-3KBHBaJIeHTOB 2HHOHOB H KaTHOHOB, HH MO CYXOMY OCTaTKy.

03TOMY B TaKHX CJAyyasX HEOOGXONHMO CHCTEMAaTHYeCKH BHOCHTD
NpoBepKy NyTeM NPOH3BOACTBA KOHTPOJBHHX NapajiiellbHBX aHaJH-
30B.

IIpu 3TOM uenecoo6pasHo NEpHOAHYECKH NPOH3BOAHTH Napan-
JieibHbHEe OnpelesieHHsi OTAeNbHHX COCTaBHBIX YacTedl pasjHYHBIMH
METONAMH, €CJH, KOHEYHO, TaKas BO3MOXHocTb HMeercs. Camoe
cepbe3HOe BHHMaHHE CJelyeT TaKXKe YHAesiTh CHCTeMaTHYeCKOH npo-
Bepke THTpPOB DaGoyux pacrsopoB. Heo6xoauMc npuAep>KHBaThCs
npaBusa, 4ToO6H NpOBepKa THTPOB paGouyHX pacTBOPOB NpPOH3BOAH-
Jlacb NO HECKOJIbKHM (He MeHee NBYX) CTaHAAapTHHM pacTBOpam
(uKcaHanam) HAM 3apaHee 3aroTOBJEHHHIM HaBeCKaM OCHOBHBIX
BELIECTB.



ITPAKTHYECKASA YACTH

XIIl. ONPEAEJEHHE ®U3HYECKHX CBOHCTB BOJbl

§ 111. U3 ¢pusuueckux CBOHCTB BOAM, MOMHMO €€ TEeMNEepaTyphl,
onpeneasiior o6HYHO: MYTh, 3anmax, BKYC M LBETHOCTb, a TaKXe OT-
MEeYaloT HaJIHYHe H XapaKTep OCaika ¥ H3MeHEeHHs NMpPH OTCTAaHBAHHH.
Ilpu HccenoBaHHHM BOAM B CTANHOHAPHHIX YCJOBHSAX NEpeuHc/eHHBE
CBOMiICTBA ONpenesioT 4acTo KOJHYeCTBEHHO, npH pabore ke B no-
JIeBHX YCJOBHAX OrPaHHYHBAIOTCH TOJBKO KaueCTBEHHHIM ONHCAHHEM
(H3HueCKHX CBOACTB M OueHb rpy6ofi KOJNHYECTBEHHOH XapaKTepH-
CTHKO#.

ITpu onpenenenun ¢u3HyecKHX CBOACTB BOALI, NpefHA3HAYAEMOH
AN XO3AHCTBEHHHX HYXH W INHTbS, HEMOCPEACTBEHHO B HCTOYHHKE
BCcRoCHaGXKeHHs, y MecT Boaopa36opa u B mpouecce ee 06paGoTku u
nopaun pykosoactBytorcss ['OCT 3251—46.

§ 112. MyTHOCTD BOJAB XapaKTepH3YIOT CJAEAYIOUHMH Tep-
MHHAMH: cjlabas onmaJjleCueHUys, onajecueHnus, crabas MyTsb, 3aMeT-
Has MyTb, CWJbHasi MyTb. [lI5 KOJNHYECTBEHHOro OnpeneNeHHsi MyT-
HOCTH rOTOBAT CTaHJapTHHE PaCTBOPH C ONpeneJieHHHM Cojepxa-
HHEM B3BellleHHHIX BelleCTB H CPaBHHBAIOT B CremHaJbHHX npH6opax
MYTHOCTb HCCJeNyeMOofi BOAW C MYTHOCTbIO 3THX CTaHJapTHHIX pac-
TBOpOB.

[Ipu Gosmbumiom copmepXaHWH B3BelleHHHIX BeutectB (Gosee
3,0 M2/4) BMeCTO MYTHOCTH onpeaensior o6paTHYlO eff BeJHYHHY —
npospauHocTh BOAbl. I[Ipo3padHOCTb BOAB XapaKTePH3YIOT MAKCH-
MaJIbHOH BBICOTOH CTO/I62 BOAHI, Yepe3 KOTOPHil BHAeH CNemHajbHbIH
craunapTHuili wpHoT (wpHdT CHeleHa) WIH XKe YepHHt KPecT Ha
¢oHe Genoro mucka. Onpenenende npospaunocrd no CHenjleny npo-
H3BOAAT B TPaflyHpPOBAHHKX MO BHICOTe WHJIHHAPaX C MJAOCKHM, XO-
pollo OTULIH(GOBAHHHM OTbeMHBIM AHOM. OnpefeneHHe MO KpecTy
NPOU3BOAKTCA B CheldasbHOM MpHGOpe MPH HCKYCCTBEHHOM OCBe-
IIeHHH.

§ 113. Ina HenocpeACTBEHHOTO ONpefeseHHsi KONHYeCTBa B3 B e-
WeHHBIX BelUl eCTB OnpeaeneHHH o6beM Boanl (npH comep-
JKaHuH B3BellleHHHX BewecTB 10—50 m2/4 — 1 24 BoaH) ¢uabTpPYIOT
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yepe3 Tureab ['yua wan yepes Turedb ¢ (uabTpyromuM AHoM. Turens
C OCaIKOM BRICYIIHBAIOT AO NOCTOAHHOroO Beca -npu 105° u B3Bewnu-
BaioT. MHoraa onpenensioT TaKxe NOTepi0 NpH NPOKAJHBaHWH B3Be-
IIeHHBX BewlecTB. [lasi 3TOro THreNb C OCaZKOM OCTOPOXKHO NPOKa-
JUBAIOT A0 MOCTOSHROTO Beca H B3BEILHBAIOT.

§ 114, Ecau Ha OoHe ckAsSHKY ¢ NpoGoll BOAB HMeeTcs 0 C a A O K,
TO Jaercs ero rpy6as KoJHYecTBEHHAsi XaPaKTEPHCTHKA: HEe3HaYH-
TesqbHBIA, 3ameTHbd, Gosabwod. Ilpu GoabllioM oOcasKe YKasHBAIOT
(npu6aK3HTeNbHO) OTHOWIeHHE o6beMa ocagKka K obmeMy o6bemy
npo6ui. OTMeuaeTcsi TaKXKe XapakTep OCafKa: KPHCTANJIHYECKHH,
amopuuft, xacnbeBuaHbifl. IlpH u3ydeHnwH BOA, NpeaHa3sHaYeHHHIX
JJ11 BODOCHAGXKeHHs1 H 06/1a7al00UX 3HAYHTENbHOH MYTHOCTbIO, MpoO-
M3BOAAT CNelHallbHOe OTCTauBaHHe BoAb. OTMedaloT npomecc ocse-
THEeHHs BOOBM H JAIOT €ro KayecTBEHHOe ONHCaHHe: OCBeTsIeHHe
cl1a6oe, cuibHOe H T. A.; OMHCHIBAIOT H Xapakrep o6pasyloulerocs
ocagka. [lna Box OTKPHTHX BOJOEMOB NpPHMEHSIOT OTCTaHBaHHWE B
TeyeHHe HeCKOVIbKHX 4acoB, AJs MOA3EMHBEIX BOJ — B TeYeHHe CYTOK.

§ 115. liseTHOCTH pacTBOpa ONpeAeNsiiOT KOJNHYECTBEHHO.
Hanuune OKpPacKH y npHpoAHBIX BOA GhiBaeT OGHYHO 0GYC/OBJEHO
pacTBOpPeHHBIMH B HHX OpPraHHYeCKHMH COEIHHEHHAMH HJIH Bellle-
CTBaMH, HaxXOAsLIHMHCA B Buie B3BecH. Eciin Boga He GecuBerHa,
TO HaeTcsl KayecTBEHHOE ONHCAaHHWe OKPacKH W rpy6as KoJHyecTBeH-
Hasi XapaKTepHCTHKAa ee HWHTEHCHBHOCTH, HamnpHMmep: CBETJIOXKe/Tas,
HHTEHCHBHO XKeJTasg H T. I.

Jlnsi KoNHYecTBEHHO XapaKTePHCTHKH LBETHOCTH €e BBIPaXaloT
‘B rpajiycax no CTaHAapTHOH MJATHHOBO-KOGaJbTOBOH WIKajne. Dta
IUKaJla TOTOBHTCA pa36aBieHHeM CTaHIAPTHOrO pacTBopa, Conep-
JKauero XJCponjaaTHHAT Kalus, XJOPHCTHHE KOGaJlbT H COJISAHYIO KHC-
Jory. Ilpn orcyTCTBHE XJI0pONJIaTHHATA WIKaAy FOTOBAT pa36aBieHHeM
CTAHAAPTHOrO PacTBOpa ABYXPOMOBOKHCJIOrO KajHs C CEpHOKHCIABIM
K06aJbTOM H CepHOH KHCJIOTOM.

§ 116. 3 a na x eoan cornacHo ynomsinyroMy Briue I'OCT onpe-
AensiioT clepylomum ob6pasoM. HMcnuityemyio Boay, NOBENeHHYIO a0
Temneparypul 15—20° HanupaloT B KOGy emKOCTbio 150—200 ma
C IUMPOKHM TroOpJoM, Ha 2/;3 oGbeMa KOJaObl, HAKPHBAIOT YacCOBLIM
CTEK/]IOM, BCTPSXHBAIOT BpallaTe/IbHBIMH MABHXXEHHSAMH B 3aKDLITOM
COCTOSIHHH, OTKPHIBAIOT, BTATHBAIOT HOCOM BO3AYX H3 KOJAOH H OTMe-
4aloT 3anax. Xapakrep 3anaxa ecTeCTBeHHOro NMPOMCXOXKAEeHHsl KJac-
cupHuupyloT corsacHo Ta6a. 16. I'py6as KosnuecTBeHHas ONEHKA
HHTEHCHBHOCTH 3amMaxa NPOH3BOAHTCH B COOTBETCTBHH ¢ Taba. 17.

§ 117. BKyc W npuBKYycC onpemeasior B chipofi Boue, 3a
HCKJIIOYeHHEM BOABl OTKPHITHIX BOZOEMOB H HCTOYHHKOB, COMHHTE/b-
HbHIX B CaHHTapHOM OTHOILeHWH. BKyc BOAW H3 NOCJemHHX onpele-
JSieTcsl MOoc/le KHNSYeHHsi BOAB H OXJaXJEHHS ee 10 KOMHATHOH
TEMNEepPaTyphl, YTO AOJKHO GHITb OTMEUEHO B 3ankcH aHanu3a («Bkyc,
NPHBKYC KHNAYEHOH BOAKI»).

Pasnuyalor uernipe BuAa BKyca: COJieHHH, FOpbKHA, CAagKHi,
Kucabil. OcTajbHBe BHAM BKYCOBBIX OULyUleHHH Ha3biBalOTCA MNpH-
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Ta6bauya 16
XapakTep H poj sanaxa BOAK

Cumsoa | Xapaktep 3anaxa TpumepHuiii poa 3anaxa
A ApoMaTHIeCKHi Orypeunniii, uBeTOUYHBIH
B BoaoTuwiii Hauctuiit, THHHCTHIH
r CuuaoCTHHIH Pekaabusiif, CTOUMbIH
a JipeBecHnit 3anax MOKpo# ilensl, ApeBecHoii KOpHI
3 3eMaucTHi [peawtii, CBeXxeBcnaxaHHo# 3eMAH, TAMHHCTHI
mn [MaecHeBHi 3arxanié, 3acToHHBI
P Puibusiit Pu6bero xwupa, poibn
C CepoBonopoauniii | TyxamiXx fHy
T TpaBaHHCTH CkolweHunoii TpaBel, CeHa
H eonpeleaeHHb | 3anmaxu eCTECTBEHHOFO NPOHCXOXIEHHA, He MOI-
XOaAuHe NMOJA Npelbiiyline OnpeneaeHHs
Ta6aunpga 17
HuTeHCHBHOCTD 3anaxa BOARK
Baaa HurencusHoctb OnucareabHnie onpeneaeHus
0 Hukakoro OTcyTcTBHE OWYTHMOrO 3amaxa

Ouenb caabuii

3anax, e noamalowHiica o6Hapyxenuio noTpebure-

aeM, HO OGHapyXuBaeMulit B Aa60paTOpHH ONMKT-
HBIM HCCaeloBaTeaeM

2 | Caabwit 3anax, He npHBreKalOwWHi BHHMaHHe mnoTpeGuTeas,
HO TaKOH, KOTOpDHH MOXHO 3aMeTHTb, €CAH yKa-
3aTb Ha Hero

3 | 3amerunit 3anax, aerko o6uapyxHBaeMelit M MOrywHil 1aTh
noBoA OTHOCHTBCA K Boae ¢ HeopoGpeuiem

4 | Ortverausuit 3anax, o6pawaowuii Ha ce6s BHHMAHHE W AEAAIO-
muit BOAY HEeNpHATHOH AAA NHTbLA

3 Ouenb CHAbHHH 3anax uacToabKo CHABHLIM, YTO neadeT BOAY HempH-

roaMod AAS MHTHA

BKycamu. VIHTEHCHBHOCTD BKYCa W NpHBKYCa ONpefensioT NO MATH-
6alIbHOM CHCTEMe TakK XKe, KaK H 3anax. [lns onpeneneHHs BKyca W
NPHBKYCa BOAY B Kosuyectse okoso 15 mr nabupaioT B por W Aep-
XaT BO PTY HECKOJBKO CeKyH[; MPOrJaTHBaTbh ee He Tpebyercs.

XIV. ONPEAEJIEHHE AKTHBHOA PEAKUHH BOAbI pH

§ 118. OcnoBueiM MerTonoM onpefienenus pH sBasercs snekrpo-
MeTpHYeCKHl, HO OGHIYHO OH NMpPHMEHSETCS TOJIBKO IJISi TOYHOR ycTa-
HOBKH CTaHJapTHHX GydepHHX pacTBOpPOB, CJAyXalWHX AJs KOJIOpH-
merpuueckoro onpenenenus pH. Ha npakruke onpenenenne pH npu-
PONHBIX BCA TNpOH3BOAST OOHLIYHO KOJIODHMETPHYECKHMH MeTo-
Aamu. HanGosnee u3yyeHHHIM AB/AETCA KOJOPUMETPHYECKHH METOA
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¢ 6ydepHbiMu pacTBopamu. [IpHHIMN 3TOro MeToAa 3aK/AIO¥aeTcs B
caepyouiem. _

Bepyr HeckonbKOo MpOGHPOK C OAHHAKOBHIMH o6beMamu Gydep-
HbIX pacTBOPOB, WMeloUHX pasnnuHble pH, H MPoGHPKY C TakHM XKe
0o6beMOM Hccaenyemoli Boabl. Bo BCe mpoGHpKH npubasisioT OfUHA-
KOBO€ KOJIHYECTBO HHAMKATOpPa W CPaBHHBAIOT TOCJE 3TOrO OKPaCKy
HCTILITYeMON BOAB C OKPacKoil CTaHZApTHHIX pactBopoB. Ecim okpa-
CKa HCMLITYeMOR BOAB OAHHAKOBA C OKPAacCKoOM Kakoro-au6o CTaH-
HapTHOro pactsopa, TO NpHHHMalOT, yro pH Hccaeayemoii Bomsl W
AAHHOrO CTaHAAPTHOro pacTeopa OAHHaKoBH. Ecim okpacka HCrbl-
TyeMoii BOAbI OKa3allach NPOMEXyTOYHOM MeXAy OKpackaMH IBYX
CTaHAApPTHHIX pacTBopoB, To pH Hccaenyemoli Boabi ABASETCH Npo-
MEXYTOYHON BeNiHuMHON MeXay 3HaueHnsmu pH sTux cranmapTHeIX
pacTBOpOB.

§ 119. [dna npurorosnenus 6ydepHbiXx pacTBOPOB C Pa3JHYHLIME
3HaueHuaMu pH npuMeHsIOTCA CaeayiOlIHe PeaKTHBHI:

1) 0,1-H. pacrBop 6ypbi (Na,B,O;- 10H0);

2) 0,1-H. pacTBop eaKoro Harpa;

3) 0,2-monspHuii pactop GopHoii kucaorh (H;BO;);

4) '/1s-MOJISIDHBIA PacTBOP OAHO3aMeLleHHOro (ocdOpHOKHCNOrC
Kanus (KHQPOq),

5) !/15-MOJIAPHBIA PacTBOp ABy3aMelleHHoro ¢ocdopHOKHCIOro
Hatpus (Na,HPO,-2H,0);

6) 0,2-MouisipHbIfi pacTBOp aBy3aMelleHHOro (ocopHOKHCIOrO
Hatpus (Na,HPO, - 2H,0);

7) 0,1-MonsipHbfi pacTBOp JNUMOHHOA KHCJIOTHL.

Bydepubie cMecH, umelouHe pasiuyHbie 3Hauenus pH, rorosdr
B mpo6upkax aHamerpoMm 16 mm H AAHHONA 7 Ca C pe3HHOBHIMH MPOG-
kamu. Ha npo6upkax ormeyaior 9eproil o6beM 10 M2 BOABI, CooTBeT-
CTBYIOLIH BHICOTe CTONI6A XMHAKOCTH B 5 ca. B Takyio e nmpoGupky
npu onpeneseHnn pH oTmepuBaloT mpoby HcCleayeMod BOMHI.

Ias nonyyenus 6ydepHBIX CMecell ¢ onpeleNleHHBIMH 3HaYeHHAMH
pH cmemuBaior ykasaHHbie Bhilie pacTBOPhl 1—7 B O6BEMHBIX OTHO-
LIeHHAX, YKa3aHHBIX B Ta6a. 18, 19, 20 u 21.

Ta6auna 18
EopatHo-menoynsie 6ydepHble pacTBOPH
O6bemM pacTBopa B M4 O6vem pacTBopa B M2
0,1-1. 0,1-1. pi 0,1-1. 0,1-1, it
Na;B,O;- 10H,0| NaOH | "P* 18°INa,B,G,. 10H,0] NaOH | TPH 18°
(pacte. 1) (pacts. 2) (pacte. 1) (pacts. 2)
4,30 5,70 12,00 5,95 4,05 10,00
4,67 533 11,50 6,70. 3,30 9,75
5,05 495 11,0 8,00 2,00 9,50
5,40 4,60 10,50
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Ta6anna 19

BopHo-6opathnie 6ydepubie cmecH

O61bem pacTBOpa B M4 O6bem pactopa B M2
H H
0,2-monspu. | _ P 0,1-u. 02-monspu. [ _ P
Nagmo7 “l0H,0|  HyBO | "P* 18° INa.B.G,  10H,0| HeBOY | TPH 18°
(pacts. 1) (pactB. 3) (pacts. 1) (pactB. 3)
9,68 032 9,20 3,08 6,92 8,10
8,92 1,08 9,10 2,72 7,28 8,00
8,16 1,84 9,00 2,38 7,62 7,90
7,43 2,57 8,90 2,06 7,94 7,80
6,73 3,27 8,80 1,78 8,22 7,70
6,08 3.92 8,70 1,50 8,50 7,60
5,50 4,50 8,60 1,29 8,71 7,50
4,96 5,04 8,50 1,08 8,92 7,40
4,46 5,54 8,40 0,91 9,09 7,30
3,96 6,04 8,30 0,76 9,24 7,20
3,50 6,50 8,20 0,61 9,39 7,10
Ta6baunua 20
Pocharinie 6ydepHnie DacTBOPH
O6beMm pacTBOpa B M4 O6vem pacTBopa B M4
H
1/,5-MONAPH. 1/(5-MONAPH. P 1/i5-Mo A9 1/45-MO NS pH. 4
NasiPOy - 2H;0 | ' KHgPO, | "P* 18° INa, 1P, - SH,0| | KHoPO, | "PH 18°
(pacts. 5) (pacts. 4) (pacts. 5) (pactB. 4)
8,06 1,94 7,40 1,88 8 6,20
7,12 2,88 7,20 1.25 8,75 6,00
6,10 3,90 7,00 0,82 918 5,80
4,94 5,06 6,80 0,52 9,48 5,60
3,76 6,24 6,60 0,34 9,66 5,40
2,70 7,30 6,40
Ta6bauna 21
Pocharno-unrparunie Gydepusie pacrsopn
O6vem pacTBopa B K4 O6vem pactBOpa B M4
0,1-MondpH. 0,2-MonspH. pH | 0,1-monapn. 0,2-mMonspH. pH
aumoH. KHcaota | NagHPOy - 2H,0 AuMOH. kHcaoTalNa,HPO, - 2H,0
(pactB. 7) (pacts. 6) (pact. 7) (pacts. 6)
3,68 6,32 6,0 5,46 4,54 4,5
3,95 6,05 58 6,15 3,85 4,0
4,20 580 56 6,96 3,04 3,5
4,42 5,58 5,4 7,95 2,05 3,0
4,64 5,36 52 9,15 0,85 2,5
4,85 5,15 5,0

§ 120. Ipu onpenenennn pH noutH BCeX MPHPOAHLIX BOA MOXKHO
TpHMEHATb BCero TPH HHAHKATOpa: GPOMKPe30JOBHIfI MypnypHuf,
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¢eHONOBRIT KpacHBIl # THMOAOBHA cuHuAl. Bojee TOYHO ompexesaTh
pH B unrepsane 6,4—7,1 MOXHO ¢ MHAHKAaTOPOM GPOMTHMOJIOBHM
cuHHM. B Taba. 22 paHa XapaKTepHCTHKA BCEX 3THX MHAHKATOPOB.

Ta6aunna 22
XapakTepHCTHKa HHIHKATOPOB
Koange-
CTBO
Hurepsaa pH Liser Kow- | 0.1n.
ileH- | pacTBOpa
Haapauue Tpa- | NaO
. ONTH~ i | B M2 HA
noaHsi] Manb- | Kucapiii m:gg'l- B% | 012
HblH HHANKA-
TOpa
Bpomxpesonosuiii nypny-
POBBIH . + . . . . . . 5,2—17,0| 5,6—6,4| Xenaruiit 4>no.ueé 0,04 1,85
TOBH
Bpomrumonosuii cuiuii . |6,0—7,6(6,3—7,2| XKearuit| Cunnit 0,04 1,60
PeHonoBuil kpacHuit . . |6,8—8,4[7,1—79( XKenrwit| Kpacuuii| 0,02 2,82
TumonoBuil cuuuit . . . |8,0—9,6|8,2—9,0| Xenrstii| Cunnii 0,04 2,15

§ 121. llkany "HAHKATOPOB MPHIOTORJSIOT CACAYIOLIHM
o6pasom. B TulaTesbHO BHIMBITYIO H BBICYWICHHYIO NMPOGHPKY BJHTH
M3 KaneJbHHUB 5 Kaneib COOTBETCTBEHHOro MHAMKATOPA, AOJIHTH AO
yepThHl, oTeeyaiowed o6vemy 10 ma, HYXKHBIM GydepHEIM pacTBOPOM
H 33KPHTb NMPOGHPKY pE3HHOBOH NPOOGKOI.

§ 122. Xon onpemenenus pH Bonaw cnexywomuil
HcnuTyemyio BOAy TOTYAC Moc/ae BHEMKH NMPOGHI OCTOPOXHO HAMHTD
A0 4epThl B NMPOGHPKY, B KOTOPYIO NMpeABapUTENbHO OblA MpH6aBieH
urfukarop. [lpoGHpKy 3aKkpbiTb pe3HHOBOHA mnpo6Gkofi u cMewaTh
BOAY C WHAMKATOPOM, IepeBepThiBas MNpOGHPKY. 3aTeM MOCTaBHTH
NPOGHPKY B WTATHB WIH B KOMIapaTop MeXAy ABYMs GydepHHMH
pacTBOpaMu, M3 KOTCPHIX OJHH HMeeT Gojee LICAOYHYIO peakuHio, a
Apyroii 6ofiee KHCAYI0, HeXeJH HCnbityemas Boaa. Ecau Bech HaGop
C MaHHBIM MHOHKAaTOPOM SABJAETCA HJAH GoJiee KHCAHM, HAH Gojee
INEJIOYHBIM, YeM HCObITYeMas BOAA, TO NOCAEAHION BBHUIMBAIOT M3
NpOGHPKH, CMONACKHBAKT HCCAeAyeMOi BOXOH H MpHOGABASIOT ApY-
roit, 6onee MoAXoAAWIKA, CYAd MO Pe3yAbTaTy NpPefbIAYUIEro ONKTA,
MHHKATOpP H BAHBAIOT HOBYIO MOPUHIO BOAH. TaK MocTeneHHO OThICKH-
BAIOT HYXHHI uHAuKaTop. Ecau nccaenyemas Boga WMeeT XoTs Obb
cnabyio OKpacky, onpefie/ieHHe HYXXHO NpPOU3BOAHTL B KOMMaparTope,
pacnonarasi npoGHPKH caeRyiouMM ob6pasom:

3anuil Bygepuuit pacrsop | McnmiTyemas Boga |Bygepuniii pactBop
pax C HHAHKATOPOM C HHAHKATOPOM C HHANKATOPOM
Nepeannii pan | Mcnuiryemas Bosa | JlecTHannposauHas | Mcnuryeman Bosa
BOAA
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B nafinenHyio Benuyudy pH HyxXHO mo Ta6n. 23 BBecTH ColleByio
nonpasky, 06GyCJIOBJIEHHYIO0 Pa3HHUeld B COAepXaHHH conell B 6ydep-
HOM pacTBOpe H B HCRLITYeMOH Boze.

Tabanna 23
ConeBnie nonpaBk# pH nast THMOAOBOro cHHero
Hopmans- Hopmans-
socTs CyMMBE xggfgg“ l'Ionpa:lxu HOCTb CYMMBY xgﬁﬂ‘::“ l'lonpa':xu

9MeKTPO- " Kp 9MIeKTpo- ) K
poiedd. B M2-3K8 presede 4 B M2-3K8 P
0,001 1,0 +023 0,008 8,0 40,13
0,002 2,0 + 021 0,01 10,0 + 0,12
0,003 3,0 40,19 0,02 20,0 + 0,09
0,004 4,0 + 0,17 0,03 30,0 + 0,06
0,006 6,0 40,16 0,06 60,0 + 0,00

CrannaptHas TeMneparypa, npu xorogoﬁ ycranasauaercs pH
6ydepHBIX pacTBOpOB, NpHHATA paBHOR 18°.

IMpu onmpenenenun pH BOAb 3aMeTHOe BJHSHHE HA NOJNyyaeMmulf
pe3ysabTaT MOTYT OKa3aTb OTKJOHEHHs TeMnepaTypbl HCCllefyeMoii
Boanl: 1) or 18° B MOMeHT u3MepeHus, 2) OT TemMnepaTtyphl BOAH B
BojoeMe H 3) OT Temneparyphl 6ydepHoro pacrBopa. ITpn TOYHBIX
aHajlli3aX BHOCAT COOTBETCTBYIOLIHE TeMNepaTypHble MONpaBKH.

[Tpu pa6ore B MONEBHIX YCJOBHAX MOJb3YIOTCA BMECTO WIKal H3
6ydepHHX PpacTBOPOB COOTBETCTBYIOHIHMH OKpalleHHbIMH - CBETO-
GHUAbTPAMH, HO NPH 3TOM AOJXHBI GbiTb OYeHb CTPOro CTAHAAPTH30-
BaHbl BCe YCJIOBHSI PaGoOTHI.

§ 123. Onpeneanenune pH npu nomownu AaGoparopuu Pes-
HHKOBA MPOH3BOAAT CJeAyIoWIWM o6pasoM. B npoGHpKy HaausaioT
HccrenyeMofi BOAHN A0 MeTKH «5 ma», npu6asasior 0,10 x4 yHusep-
CaJIbHOr0 HHAHKATOpa, NMEepeMeliHBaIOT KHAKOCTb H CPasy KOJOpH-
METHPYIOT, paccMaTpuBasi npoGupky cepxy. Ecam pactsop B npo-
6HpKe OKaXeTcs GoJiee SIPKHM, YeM KpainHHA 3eJieHH# 3TajoH
ImKaabl, 3anuchHBaioT pesyabrat: pH > 8,4. Eciin pacrsop okaxerca
Gosiee SIpKHM, YyeM KpafHHA KpacHHA 3TaJOH WIKaJH, 3aNHCHIBAIOT
pesyabrat: pH < 4,0.

lpumMeuaHne pelakTOpa. YHHBEpPCAJIbHHA HHAHKATOP NPHrOTOBAAIOT
CleayIOIWHM 06pa3oM:

1) 0,0400 2 6poMTIMONIOBOTO CHHEr0O OTBEUWBAIOT Ha aHAaJHTHYECKHX Becax,
nepeHOCAT B AIIMOBYIO CTYTKY, pactvpator ¢ 6 ma 0,01-H. pacteopa eaKoro Kaamd,
CMBIBAlOT B MepHYI0 k0oa6y emkocTbio 100 M4 cHauana ABaalUaTbi0o MHMIHAMTPAMH
cs(r);pra-pemudmxara. a 3areM BONOW W JAOBOAAT o6BeM pacTBopa BoaoH 10
100 Ma;

2) 0,0100 2 MeTun0BOrO KPaCHQrO OTBEIIMBAIOT HA aHAAMTHYECKUX Becax,
nepeHocsT B SIIMOBYIO CTYTKY, pactwpaiot ¢ 3,5 sz 0,01-u. pacTBOpa eaxkoro Ka-
AU, CMHBAIOT B MEPHYIO KOa0y eMkocTblo 50 M2 CHauana AeCATLIO MUJIHAHTPAMK
cnupra-pexrudrkarta, a 3aTeM BOLOA M AOBOAAT 06BeM pacteopa BomOA 10 50 ma.

Mepewifi ¥ BTOPOA pacTBopni cauBaior BMecte. Ecau Her crporo 0,01-n.
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PacTBOpPa €AKOTO KajJHA, TO MNOJB3YITCA HMEIOWIHMCA pACTBOPOM EAKOTOo KaJjud,
chAenaB CcoOTBeTCTBYIOWHA pacuer. Hanpumep, ecan umeerca 0,11-H. pactsop,
TO ero Halo B3fATb 80 CTOVILKO pa3 MeHbule, BO ckoibko 0,01 Menbue 0,11:

X:6=0,1:0,11; X=30_¢55 4,

XV. ONMPENEJIEHHE OBLWEN )XECTKOCTH BOAbI

§ 124. O6mas K€CTKOCTb BOABI MOXeT OHITb BHIYHCAEHA MO CO-
JAepxaHuio Ca’" u Mg"’, kKak ykasaHo B § 63, 79. OnHako BBHAY
TOro, YTO METOAbl TOYHOro ofipeAefeHus comepxanuit Ca"" u Mg~
ABJSIOTCA TPYAOEMKHMH H JJIHTENbHBIMH, 4acTO KajbUWiA W MardHui
OTASNbHO He OnpefessioT, a HaXOAAT O6ILYI0 XKeCTKOCTb Gosiee npo-
CTHIMH H GHICTPHIMH METOAAMH.

IITupokoe pacmpocTpaHeHHe MOJAyYua B IPakTHKe METOA onpene-
JieHusi o6uiefl XKeCTKOCTH BOAM THTPOBAHWEM CMHPTOBO-IIHUEPHHO-
BuM  pactBopoM maabmutata  (CisH3 COOK) uam creapara
(Ci7H3sCOOK) kanusa. 10T MeTox OCHOBAaH Ha MaJofi pacTBOpH-
MOCTH NMANbMHTHHOBOKHCIBIX H CT€aPHHOBOKHCAMNIX COJefl KaJAbUHsA H
MarHud. [Ipy THTPOBaHHH BOAB PacCTBOPOM MaJbMHTHHOBOKHCJIOIO
HJH CTeapHHOBOKHC/OrO Kajusl HOHH KaJbLHA H MarHHSA 0CaXAAI0TCA
H3 BOAB B BHAE COOTBETCTBYIOUIHX COJe:

Ca" + 2C,Hg;COO’=Ca(C,sHg,COO)s;
Mg" + 2C,Hg, COO’'=Mg(C,5H;,COO0),.

Hepen THTPOBaHHEM BOAHW NAJbMHTAaTOM HJAH CT€apaTOM KaJjus

paspywanTr copepxaiuuecss B Heil uwonbt HCGC; THTpOBaHHeM CoJifi-
‘HOMl KHCJIOTOM M YAAJfAoT CBOGOAHYIO YIVIEKHCAOTY KHNAYEHHEM BOAB!
MAH NyTeM MpPOAYBAaHMA BO3AYXa, TaK KAaK OHM MEWAOT onpezee-
fuio. B kayectBe uHAMKaTOpa npumeHsiercs deHondranenH. Koraa
Bce HoHnt ‘Ca*" u Mg" "~ Gyayr ocaxkieHbl, H3GHTOK MajAbMHTaTa WJH
€TeapaTta Kalus OGYCJAOBHT BCJAEACTBHE FMAPOJH3A LIENOYHYIO peak-
ALHIO BOJABI:
C,;H;CO0’ 4+ H,0 = C,;H;,COOH + OH".

Benencrsue storo deHoadrasenH OKpacHT BOAY B PO3OBHIA LBET.
125. Onpenenenue o6ume XecTKOCTH BOAH (Mo
TF'OCT 4151—48) npousBoaar cheAyiomuM o6pa3oMm.

B konnueckyio Koa6y BMecTHMOCTbIO 250 M4 OTMEpPHTb MHUMETKON
100 m2 uccnenyemolt BoAM, NPHGaBHTL 2—3 Kam/H METHJIOBOrO OpaH-
2KeBoro W Hefrtpanausopatb 0,1-H. consiHOM KHcCJaOTOM, 3aTeM npuba-
BHTb eme 1 x4 31o@k KucaoThl. [Tocse 3TOro KUNATHTL CMechb B Teye-
Hue 3 MHH. (C MOMEHTa 3aKHNAHHA) AAA yAajeHHS CBOGOAHON yrie-
kuciorst. 3arem npubasutbh 0,5 s 1%-Horo pacrsopa deHondpra-
JileHa W HefitpaausoBath (,1-H. pacTBOPOM eAKOro HaTpa A0 MOSB-
JIeHHs YCTOAYUBOHW PpO30BOA OKPAaCKH, YHHYTOXKAaeMOW 2 KanasiMH
0,1-H. consHof kucJOTH. HefiTpaNn30BaHHYIO XHAKOCTb TOTYAC TH-
TPOBaTb NpH HenpepbiBHOM nomewnBaHuu 0,05-H. CNHPTOBO-IHUEPH-
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HOBHIM DACTEOPOM MaJbMHTATA WIH CTeapaTa KajHf A0 MNOSIBJICHHSA
YCTORYHEOro PO3OBOr0 OKPALIHBAHHS.
JKecTKOCTb BOAB! BHIYHCJAIOT MO (opmye

Xo=a-10-H,

rae X,—obmas XeCcTKoCTb HCCaenyeMoft BOAB B M2-3KE;
a—pacxoA pacTBopa NajbMHTATa HJH CTeapaTa B M4 Ha
tutpoeanue 100 x4 uccaenyeMoft EomH;
K — HOPMaJAbHOCTb NMaJbMHTATA (CTeapara) Kajus.

MMpuMeganusa

1. EciH XeCTKOCTb Hcc/ledyeMofi BOAHW OKaxercs Goapwme 5,3 M2-9ks, omnpe-
AeNeHHe C/lefyeT TMOBTOPHTL C pasGaBiieRHEM @icciaenyeMOfi BOAbL AECTHJIMPOBAH-
HOQl BonoOfi, JHIIEHHOA YIJEKHUCAOTH, C TaKHM PacdeToM, 49TOOH pa36GasieHHas
BOJA HMeJa JKecTKOCTb He GoJee 3,6 M2-9K8; KpaTHOCTb pasGaBjieHus cielyer
YUHTHIBAaTh NPH BHYHCACHHH Pe3yJbTaToOB OnpefeneHHus.

2. YcTOAWMBOCTD M WUHTEBCHBHOCTh OKPack® mnpoGH BOAH NpH TUTPOBAHUH
€e pacTBOpOM NajJbMHTaTa HIH CTeapaTa Kanua NONXKHBL GbiTh TaKUMM XKe, KaK
MpH YCTAHOBJEHHH THTPA pacTBopa NaJbMHTaTa (CTeaparta) Kajms.

§ 126. Hass ycTaHOBKH THTpPAa pPacTBOpa masnab-
MUHTHHOBOKHCAOro (CTEapHHOBOKHCAOI0) KanAHea B
KCHHYECKYio KOGy oTMepHTb 100 #.4 CTaHAAPTHOrO pacTEOpa, HMeEIo-
wero xectkoctb 1,8 me-s3xk8 (u3 koropnx 0,45 me-3xé npuxomurcs
Ha MarBufi-uoH W 1,35 me-3kg Ha Kaabuufi-HOH), H NMOAKHCAHTbL €ro
1 ma 0,1-H. pacTEOpa CO/NAHOA KHCAOTH. 3areM B KoaGy cCjaeayer
npu6aeuts 0,5 ma 19%-Horo pacreopa ¢eHoadTaNeHHa H THTPOBATH
0,1-H. pacTBOpOM exKOro HaTpa A0 NOSBJIEHHS PO30BOA OKPAaCKH,
nocjé Yero coaepXHMoe KoaGn OCTOPOXHO Hefirpaansoeatbh 0,1-H.
CONTHOR KHCJIOTOR 10 HCUE3HOBEHHSI OKPACKH H Cefluac JXe THTPOBaTh
PaCTEOPOM NAaJbMHTATA HJH CTeapaTa KajiHs N0 MOABJEHHS PO30BOi
OKPACKH, YAEpIKHBAIOLIEHCS B TeYeHHe 2 MHH.

HopmaabHocTh maabMuTaTa (CT€apaTta) Kaausi BBIYHCJIHTL MO
dhopmyne

A
a-10’

rne A—cymma m2-3xe uonoB Ca” u Mg”, comepxkamuxcsa B 1 2
CTaHJAPTHOrO PpacTBOpPa, MO KOTOPOMY YCTaHABJHBAJCA
THTP PacTBOpa NaJbMHTHHOBOKHCJOIO KaJHe;
a— pacxoa PpacTBOpa MaJbMHTHHOBOKHCJOIO KaJHS.

§ 127. Onpenenenne o6uef XeCTKOCTH NpPH mno-
MouH na6bopaTtopuH Pe3HHKOBA NPOM3BOAUTCS MO OMH-
CaHHOMY Bbllle MeTOAy, T. €. MyTeM THTPOBAaHHA BOAL PacCTBOPOM
nMaJbMHTATa WM CTeapaTa kKaausd. PasHuua 3akiioyaercs B CJe-
AytomeM:

a) YrJIeKHCJO0Ta YAaJdseTCs H3 THTPYeMOH MOpuMH BOAH (mocJe
noakucaenus ee HCl) He myreM KunsueHHs, a MpPOAYBaHHEM uepe3
pacTeop BO3AyXa B TeYeHHe 3 MHH. MPH MOMOWH PEe3HHOBOM IPYIUH;
i, 6) pactsop najibMmuTrarta (creapata) emecto 0,05-H. mpumeHsercs

,1-H.;

H=
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B) yCTaHOBKa THTpa pacTBOpa NaabMHTaTa (C NMpoBepKo#t) IMpo-
ussoautrcs mno 0,1-H. pactBopy xsopucroro Gapus. B ocrajbHoM
onpejiefieHHe MOXHO BeCTH TaK, KaK OMHCAHO BHIIE.

Tpunoxomerpuyeckuii Merox omnpefejeHHss OOGIEeH IKEeCTKOCTH
BOJAB! ONMHCAH B TIPHJAOXKeHHH V.

XVI. ONPEAEJIEHHE COAEP)XAHHSI HOHA KAJIbUHSA

§ 128. Haubonee pacnpocTpaHeHHHM METOAOM OMpeAeleHus
KaJbuusi ABAfETCH CKcaJaTHui MeToA. HMoHB Kaablus oCaXAaaioT
111aBEJIeBOKHCILIM aMMOHHEM:

Ca” + C,03=CaC:0;.

Ocaliok 11aBeJIeBOKHCIOrO KaJblHs OT(HHILTPOBHLIBAIOT H NPOMBI-
BaioT. [lanee onpeneseHHe BeAyT WJAH BECOBHIM METOAOM, HIH 06b-
emHbiM. [Ipu BecoBOoM MeTole OCaJOK IABEJEBOKHCIONO KaJblHs
npeBpanlaloT NPOKaJHBAHHEM B OKHCb Kalblus;

2CaC,0, + 0,=2Ca0 + 4CO,.

O6pasoBaBuIyiocsi OKHCh Ka/bllisl B3BeLIHBAIOT HENOCPeACTBEHHO
nocje AOBeleHHs N0 MOCTOSHHOrO Beca, WJH Xe CHayasa NepeBOAAT
B CepHOKHCAbIN KajbUuA ReACTBHeM CEpHOH KHCJIOTH, a 3aTeM yxe
B3BewnBaioT. [Ipn onpeneneHH: Kaabluusi BECOBBIM METONOM NpeaBa-
PHTEAbHO JAOMXKHB OHITb yAaNeHbl KeJe30 H aNIOMHHHH, eC/H OHH
coaepKarcsd B BOAE B 3aMETHHIX KOJHYeCTBaX.

3HauuTeJbHO Yallle NMOJb3YIOTCS OObEMHBEIM METOAOM, MPH KOTO-
poOM O0CafioOK OKCajlaTa KaJbLiMsl pPacTBOPSIOT B CEPHOH KHCOTe H
TUTPYIOT 06pa30BaBiliyioCs LaBEJAEBYI0 KHCJOTY PacTBOPOM MapraH-
LIeBOKHCJIOr0 KaJsus: :

CaC,0,+2H =H,C,0,+ Ca";
5H3Ca04 4 2MnO;+ 6H =2Mn~ + 10CO; + 8H;0.

O6beMHBIT MeTOA ropasfo npoule BeCOBOrO H B TO XKe BpeMs
JaeT MpeKpacHele pe3yJbTaThl.

IMpu GosbioM ComepXKaHHH HOHOB MarHHs B HCCJenyeMoll Boae
BMECTe C OKCAllaTOM KaJbluf B OCAZOK MOXET BHINAAaTb 3aMeTHoe
KOJIHYeCTBO OKCajlaTa Marius. B 3ToM ciyyae nmpuMeHsioT AByKpart-
HOe ocaXaeHue.

§ 120. Onpenenenne KaanbUHA O6GbeMHHM METOAOM MO
F'OCT 3688—47 npousBomurca cieayiouuM o6pasom. OrMeputb
nunerkofi B crakaH 100 mz Hccienyemoit Boabl, nmpH6aBuTh 2—3
KanJAH pacTBOPa METHJOBOr0 OpaHXKeBOro. 3areM MpuGaBUTb MO
KanasM pacTBop coasHolt kucjoTel (1:9) npu HenpephiEHOM mnepe-
MelIHBAHHH N0 TMepeXofa XEeJTOA OKpPAaCKH pacCTBOpa B PO3OBYIO.
[MoaxucaeHHHA pacTBOp HarpeTb A0 KumneHus, npu6asuth 10 xz
10%-Horo pacrBopa XJIODHCTOrO AMMOHHS, 3aTeM NpH HenpephLBHOM
nepeMeuIHBaHUH BJHTb 15 M4 HaCHILIEHHOro pacTsBopa MIaBesieBO-
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KHcaoro aMMoHus. Yepe3 15 Mun. npu6GaBuTb HECKOJABKO KameJb
259%-HOoro pacrsopa aMMHaKa, IO Nepexofa po3OBOH OKPacKH pac-
TBopa B xeaTylo. CMecb ocTaBHTb Ha 2 yaca Ha BOMSIHON GaHe,
nocJie Yero AaTh OTCTOATbCHA B TeYeHHe 2 YacoB MPH KOMHATHOH TeM-
neparype.

OrpuabrpoBaTh 0CaAOK, OOMBITH CTEHKH CTaKaHa HaChILIEHHbIM
PacTBOPOM I1aBeJIeBOKHCJIONO KaAbliHfi (CMBIBATh KPHCTAJAB, NpH-
CTaBIIHE K CTEHKAM CTaKaHa, Heo6s3aTe/bHO), MOCJe 4ero oCafox Ha
¢GuAbTpe NMPOMBIBATH TEM K€ PacTBOPOM N0 TeX MOp, MOKa B Mpo-
MBIBHO#l BOAE He NepecTaHeT MOABAATLCA MYTb NpH NPHGAaBIEHUH B
NpoGUPKY C NPOMLIBHOA BOROH 3—5 Kameab HeATPaJbHOrO pacrBopa
a30THOKHCJIOTO cepe6pa. PuabTpaT U NPOMLIBHBIE BOAL! COGHPATb B
YHCTHIA CTAaKaH: OHH OYAYT HYXHH IJs OnpenesieHHs MarHus.

OTMBITHIT 0CafloK PacTBOPHUTb HA ¢ujabTpe pa3babBliieHHON CepHOil
KHCJIOTOM, coGHpas PacTBOp B CTAKaH, B KOTOPOM TNPOH3BOAHJIOCH OCa-
XKAeHHe KaJblus, U HarpeTh A0 Hayaja KuneHus. THTPOBATh ropsayuii
pacreop 0,05-H. paCcTBOPOM MapraHUEBOKHCAOro Kajus A0 nossJe-
HHS C1a6of po30BOif OKPAaCKH. 3aTeM OMyCTHTb (GHABTP B PacTBOp
H GBHICTPO NOTHTPOBATb PACTBOPOM MapraHueBokHcIoro kaaus. Co-
Jep)KaHHe KajablHA B HCCIeAYyeMOil BOIE BBIYHCJHTH Mo (opmyse

X=a-T-10,

rae X — HCKOMOe CoaepiKaHHe Kaabuusd B M2 HAa | 4 BOAH,
a— pacXoj MapraHueBOKHCJOIO KaJuf Ha THTPOBaHHE (B #1);
T'— K- 20,04 —TuTP pacTBOPa MApraHUEBOKHCJAOro KajiHfi MO
KaAbIHIO;
K — HOPMaJIbHOCTb PaCTBOPAa MapraHueBOKHCJIOIO KaJHus.

Ecau ans onpeseneHus B3sato He 100 Mz BOAB, TO BMECTO MHO-
KHTeas 10 HYXHO B3ATb COOTBETCTBEHHO APYroH.

[Tpumevanue. Jna Boa NOBhlIEHHOA MHHOPAN3aUMH Nepea ompeaene-
HYeM KanablHa ONMHCaHULIM MEeTOAOM C/ellyeT CHaYaJa YCTaHOBHTb YNpPOLIEHHBIMH
(OpHeHTHPOBOYHBIMH) METOAAMH TMpHMepHOe COAepXKawHe KaJblUHA H Markda B ®cC-
cneayemoli Boae. IIpH KOHUEHTpauHH MarHHa B Bode Gosee 1000 m2/2 npousBo-
AHTCA ABYKpaTHOe OCaXAeHHe KanabuHa. [TonyuyeHHmifi, kaKk OMHCAaHO Bbille, H TPO-
MbiTHA OCaJlOK OKCa/NaTa KaJibliHA PacTBOPAIOT B pa36aB/ieHHOM CEpHOM KHCJIOTe,
106asaai0T 0,5 M4 HACHIIEHHOrO PACTBOPA WABENEBOKHWIONO aMMOHHA, 2—3 Kanau
METHJIOBOTO OpaHMKeBOrO H CHOBA OCaXKAAIOT OKCaJaT 'Kajblua, Helrpaiusya
pactBop 25%-HHIM aMMHAKOM 40 TepexoAa Po30BOA OKPACKH pacTBOpa B Xell-

Tyio. Ocanok oTHALTPOBHBAIOT, MPOMBIBAIOT ¢ THTPYIOT PacTBOPOM MapraHIeBo-
KHCIOTO Ka/iMg, KaK OMHCAaHO Bhillle.

Ecin  KoHueHTpauMs Kaiabuusi B HCCAeAyeMON BOZe MOPSAKa
700 m2/2 nwau BhILE, TO Mepen ompenefeHHeM KaAblHs BOAY COOT-
BETCTBEHHO pa36aBAfIOT AECTHNHPOBaHHON Bomod. Pas6asnenue
CJIelyeT YYHTBIBATb NPH BHIYHCJIEHHH pesysbTaToB onpenefeHus. Ipu
COePKaHHH KaJbllus B Boje MeHee 20 m2/s onpeneieHHe NMPOH3BO-
AT NocJle KOHUEHTPHPOBAHHSA BOAB! ymapuBaHueM B 4—5 pas.

§ 130. BnoneBbnXx yCAOBHSAX HOH KajbliHg ONpenesieTcs
npu nomolny snaboparopun PesnukoBa.
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l.Onpenenenne nytemM pacuerta. Eciu oGbeMHbIM
nyTeM GbiIO OnpefeNeHO COREpXKaHHe HOHA MarHHs, TO COAepXKaHHe
MOHA Kanbllisi MOXeT GHTb BhuHcleHo. Eclii B autpe BOAb OKasa-
Jocb C m2-3xks obiedt xectkoctd H C, M2-3k8 Mg® ", To B nTpe BOABI
copepxurcas C—C; = C, me-3xe Ca"" u C,+20 m2 Ca™".

2. Hepenomerpunueckoe omnpepmeneHue. Hedeno-
MeTpHYecKoe onpejesieHHe HOHA KaJbLiWs NMPOH3BOAAT MpPH COAEpIKa-
HUH ero B Bofe B Koauuectse MeHee 35 me/a. HMccneayemyio Boay
HAJMBAIOT B MYTHOMEpHYI0 mpoGupxy Ao MetkH 100 mm, npu6ap-
JAAI0T HeGOMblIOe KOMHYECTBO (MOMemlalomeecss Ha CTeKJISHHOM Jo-
MaToyke) CMECH HCTePTHIX B MEJKHH MOPOLIOK L1aBeNeBOKHCAOro H
xyopuctoro aMmmonus (1 :2 mo Becy) W mepeMelHBAIOT ¢ MOMOILBIO
IIapHKa-MewWaJKkll A0 TeX Nop, MoKa aMMOHHIHbBE COJNH He pacTso-
pArcsa. MyTHOMepHYIO MPOGHPKY MOMENIAIOT B KOMINAapaTop TaK, YTo6bl
JHO NPOGHPKH HAaXOAWJOCh HAa PaCCTOAHHH 2 CM OT CTeKJISHHOro
3KpaHa, BBIXHAAIOT 2—3 MHH. H HaGMIOAAIOT MYTHBHIA pacTBOp.

[pu comepxaHun HOHa Kaabuus MeHee 10 m2/a KpecT Ha AHe
npo6upku O6yfeT BHAEH; TOrga pe3yJbTaT ONpenefeHHs 3alHCHIBAIOT
tak: Ca < 10 m2/a. ;

Ipu conepxaunuu Ca’" Gonee 10 me/a xpecT Ha AHe NMPOGHPKH He
6yzer BuIeH. B 3TOM ciyuyae, mepeMemiaB MyTHYIO XKHAKOCTb IIapH-
KOM-MelIaJKo/i, OTOHpAIOT >KHAKOCTb NHNETKOA A0 TeX Mop, MoKa
KPeCcT Ha IHe NMPOGHPKH CTaHeT YyTb 33MeTHO NPOCBEYHBATb.

CozmepxaHue HOHAa KajbUHA B JHTPe BOAbI HAXOAAT no Tab6a. 24.

Ta6bauna 24
OnpenenerHne HOHa KanblUHSl HedeNOMETPHYECKHM MeTOAOM

ConepxaHHe HOHA KaMbl{Hs
BbicoTa cTOA6a KHAKOCTH
B MM

M2/a M2-3K8[1
100 10 0,50
85 12 0,60
72 15 0,75
66 17 0,85
60 20 1,00
49 25 1,25
40 30 1,50
35 35 1,75

HedenoMeTpuyecknil MeTol MOXKeT ObITb MCNOAb30BaH AJIA
6BICTPOro, HO He OYeHb TOYHCIO ONpefle/leHHs COJepXKaHHs HOHa
KaAbUHA NPH KOJMHYECTBaX ero, mpesblalomwHx 35 Mz/a. B atom
clyyae aHaausupyemyio npo6y Boabl pa36aBasioT AeCTHANHPOBAH-
HOH BOZOIl B MepHOM WHJHHAPe, MOCJe Yero nepejHBAIOT B MYTHO-
MepHyi0 NPO6GHPKY, NMPHOGABAAIOT CMeCh LIABEAEBOKHCIOrO H XJIOPH-
CTOro aMMOHHS, MepeMeIlHBalOT H ONpelesloT, KaK OMHCAHO BHILLE.
[NonyuyeHHH# pe3yabTaT YMHOMKAIOT Ha Ko3(pHuHEHT pa36aBieHHS.
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Huxe npuseneHsl Ko3ddHUHEHTH pa3GaejaeHHs AJd BOA Pas3finy-
HOM JKeCTKOCTH MNPH NPHOGAHXKEHHOM onpenedeHun HoHa Ca”’

TpH XeCTKOCTH A0 2,5 Mz-aks[z . . . . . . Boay He pa3baBaaTh
» » ao 54 » ... .. pa3basaath B 2 pasa
> » a0 107 » ... ... » B 4 paaa
» » o 14,3 P s ms e e > B 6 pas
» » 0214 » ... ... > B 10 pa3

XVIl. ONPEAEJEHHE CONEP)XAHHSA HOHA MATHHUSA

§ 131. o nocnemHero BpeMeHH Hau6osee pacrnpocTpaHeHHBHIM
MeToAOM OnpeneJeHHss Marius B CTallHOHApHBIX YCJOBHAX paGoTH
asassca Becopod. [Ipu ompenenieHHH mo 3TOMY MeTOAY MarHuii oca-
XKpawoT GocHopHOKHCABIM HaTpHeM (HAH (OCPOPHOKHCANM HATpHEM-
aMMOHHEeM) B MPHCYTCTBHH aMMHaKa:

HPO’ + Mg+ NH,OH + 6H,0=NH,MgPO; - 6H;0.

[Monydenusnii 0ocanok OTHHABTPOBLIBAIOT, MPOMHBAIOT PacTBOPOM
ammnaka (B BOJe OCafloK 3aMETHO pacTBOPHM) H NpPOKAaAHBAIOT A0
nocTosiHHoro seca. IIpu 3TomM Ocapok mpespaulaercs B nmupogocdar
MarHus:

2(NH,MgPO, - 6H,0) — Mg,P,0,+ 2NH,+13H,0.

[To Becy moaysensoro nupodocdara H BHUHCAAIOT KOAHYECTEO
Maruus. -

Onpeneneniie Marius NPOU3BOAAT B (GHUAbTPATE, MONYYEHHOM NPH
onpeaejeHHH Kaabuus. [TpH TOYHBIX aHa/NH3aX NMPHMEHAIOT ABYKpar-
Hoe oCaXaeHHe MAarHHs, Tak Kak NMpH ONHOKPATHOM OCaXAEHHH He
noay4aercss 0Cajgka, CTPOro OTBeYaloOLIero yKasaHHOMY BHIle Co-
crapy. Ocagmok ¢ochopHOaMMOHHITHOMATHHEBOA COJH MOXET OhiTb
HCTONb30BAaH TAKXKE H A/ oGbeMHOro onpeieieHuss mardus. [lpu
o6beMHOM OnpeneJeHHH 0CafoK THTPYIOT CONSHOR KHCJIOTOM:

NH,MgPO,+ 2H =Mg + NH;+ H,PO;.

OnHako o6bIYHO MPHMEHSIOT He NMpAMOe THTPOBaHHe, a o6paTHoe.
K ocaaky mo6aensior onpefeneHHbi 06beM THTPOBAHHOrO pacTsopa
CONAIHOA KHCIOTH H H3OBITOK COASAHOM KHCJIOTHI OTTHTPOBBIBAIOT
pacTBOpPOM eAKoro Hatpa.

§ 132. B nacrosiniee BpeMsi WIHPOKOE PacnpoCTpPaHeHHe MOYYHJI
OKCHXHHOJNHHOBHMNA MeTOH ONMpeneNeHUss MarHus.
Cornaco I'OCT 3820—47 sToT Merof NpHMeHsIeTCs NpPH TOYHHIX H
apOHTPAXHBIX aHaNH3aX BOA MCTOYHHKOB BOAOCHAGXKeHHS M BOA XO-
3ACTBEHHO-TIHTbEBHIX H MPOMBILJIEHHBIX BOJONPOBOAOB.

[NpuHUMN MerToxa 3aK/IOYaeTcs B OCaXKAGHHM MarHus B BHAE
OKCHXHHOJIfITa ¢ nocaenyiomuM 6poMupoBaHHeM nocieaHero 6poMua-
6pomaTiOil cMecbio H onpefleieHHeM H36HTKa GpoMa HOZOMETpHYe-
ckuM MetosoM. OKCHXHMHOMHH co MHOruMu Metaanamu (Al, Fe, Zm,
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Ni, Co, Ca, Mg, Mn) o6pasyer coenunenne tuna (CoHsON),Me,
e n — BaNeHTHOCTb MeTaana.

Peaxm—m OCaAXKI€HHs HOHOB MarHus nporeKkaer no YPaBHEHHIO
Mg +2CgH,NO + 20H’ —> Mg(CyHsNO), 4 2H,0.

O6pasopaBlunfics OCafloK OKCHXMHONATA MATHHA NPOMBIBAIOT H
'PacTBOPAIOT B COJMSTHOR KHCJOTe:

Mg(CoHgNO), + 2H' —> Mg™ + 2C,H,NO.

OGpasylowmiics pH PacTBOPEHHH OKCHXHHOMHH GPOMHDYIOT 6po-
MHA-6pOMATHONR CMeChIo:

5Br’ +BrOs; < 6H —> 3H,0 -+ 3Bry;
CQH-;NO -+ 2Brg — 2H’ —+ 2Br’ + C9HBBT2NO-

Honomerpuyeckoe onpenesnenne H3GbITKa 6poMa OCHOBAaHO Ha
peaKIHsX:

Bro+2J) — 2Br’' +J;
J;+ 25,05 — 2J"+S,0%.

W3 npupeneHHBIX ypaBHeHHWA BHAHO, YTO KaXKIbi HOH MarHus
orBeyaer 8 aromam cBoGogHoro Gpoma. OpuH aToM CBOGOZHOrO
6poMa, B CBOIO Ouepenb, MPH HOAOMETPHUECKOM OMNpEeHEeNEHHH OTBe-
9aeT ofHOMY 3/1eKTPoHy. TakuM 06pa3oM, 3KBHBAJEHTHHII BeCc mar-
HUs GyleT paBeH '/y ero aToMHoro Beca, T. e. %’-2 = 3,04.

§ 133. Marnuft onpenpensior crexyiomum o6pasom. PuabTpaT H
NpOMBIBHbIE BOAKl MOCHAe OCaxKaeHHs Kaabuust (§ 129) ynmapure po
o6bema 100 m2, mepeHecTH B KOHHUECKYIO KOAOy M mpuGaButh 2 2
XJ0pHCTOrO aMMoOHHMs, 10 ma 25%-Horo pacTBopa amMMHaka H 4 M1
pacTBopa OpTO-OKCHXHHONHHA. .[loc/ienHuii pacTBOp NpHAHBATH H3
NUMETKH, NMPHIOXKHB KOHELl ee K CTeHKe KONOb TaK, YTOGH BhiTe-
Kaiouiast XHAKOCTh O6pa3oBaja CJOA Haj MOBEPXHOCThIO pacTBopa
B kxonbe. Uepes 5 MHH., a NMpH OueHb MANOM CONEPXKAHHH MarHHd
(4TO BHAHC MO KOMHYECTBY BuiMaBiuero ocagka) uepes 30 MuH., Ha-
rpeTb pacrteop A0 Kunenus. Ecau xenroe oxkpaulnBaHHe pacTsopa
HCYe3HeT, NMPHJAHTh elle PacTBOPa OKCHXHHONHHA HO MOSIBNEHHS FICHO
Xe/Toro usera. PacTBop ¢ BhIMaBIIKM OCaAKOM KHNATHTH 2—3 MMH.,
oxnamuth K0 15—22° ordunpTpoBaTh OCafOK H MPOMBITH TOPSAYHM
2,5%-HbIM pacTBOPOM aMMMaKa, MOKa MPOMbIBHbHIE BOXBI He CTaHYT
COBepILeHHO 6eclBeTHRIMH.

Ocanok Ha ¢uAbTPe pacTBOPHTbL B ropsiueM 2-H. pacTBOpe coaf-
HOH KHCNOTHI M MPOMBITH PHABTP BOXONH, COGHpast pacTBOP H MPOMbIB-
Hbie BOAB B KONGY, rie MPOM3BOAMIOCH Oca)kaeHHe. ITo oxnaxpeHuH
pacTBopa npHGaBuTb K HeMy 2—3 KanaM pacTBOpa MeTHJNOBOTO
opaHxesoro, THTpoBaTh 0,1-H. GDOMHA-6POMATHHIM pacTBOPOM IO
HCYE3HOBEHH OKpPacKH H mNpHGaBHTb H3GBHITOK 3TOrO pacrsopa B
1—2 ma. IlpuGaBnenne GpOMHA-GpOMATHOH CMECH NMPOM3BOAHTL U3
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mukpoGiopeTkd. OG6IIuA pacxo) peakTHBa RONKeH GBTb TOUHO M3Me-
PeH.

K nonyueHHOMy pacTBopy #06aButh | 2 HORMCTOTO Kaaus, npu-
KPHITh KOJGY YacOBbiM CTEKJIOM W 4Yepe3 5 MHH. OTTHTPOBATh Bhife-
ausBmnfica uwox 0,01-H. pacrBopoM THoOCyanbaTa HATPHS, NPUIHB
2—3 ma 0,5%-Horo pacrBopa Kpaxmania. B apyryio kKoaGy HajlHThb
2,00 s#2 GpoMHA-GpOMATHOrO pacTsopa, pa36aBHTb BOROH 0O 25 M.,
npuaute 10 M2 2-H. consHOM KMCJIOTH, NpHGaBHTL | 2 HOAHCTOrO
KaJlHusfi H Yepe3 5 MHH. OTTUTPOBaTh BHIAENMBIUHMIACA HOX PacTBOPOM
THOCYNb()aTa HaTpHA nocie no6aBaeHHs TAKOro e KoJWuecTBa pac-
TBOpPA KpaxmaJga, Kakoe ObIo NMpuGaBlieHO NMPH aHalH3e MpOGH.

IlpH BBIMMCNEHHH CONEpXKaHHA MarHus B HCCJIeAyeMOi Bope He-
06X0ONUMO BBECTH MONPABKY Ha COmepXaHHe MarHus B AeCTHANHPO-
BaHHOM Boje H B peaxtuBaX. [Ias nonyueHus sToit monmpaBKH cTa-
BHTCA KOHTPOJIbHH OMKT C ASCTHINHPOBAHHOA BOROA M NpHMeHse-
MbIMH peaKTHBaMH.

CopepxxaHHe MarHusi B HcclenyeMofi Bofe BHIYHCJAHTBL Mo ¢op-
Myse

_ 2V, 24,32 _ 2V, )

X_( ——W)-O,l -—8—-10—L_( -——Vz—).3,04-—L,

rae X — HCKOMOe cOomepXKaHHe HOHOB MarHHA B M2[A;
V —uncao msa 6pomMua-6pOMaTHOro pacTBOpa, H3PaCXOmOBaH-
HOe Ha THTpOBaHHe MPOO6K;
V,—uuncao ma pacrBopa THOCy. b(dara HaTpHs, H3PaCXOROBaH-
Hoe Ha o6paTHoe THTPOBaHHe MPH aHanH3e NMPOGH! BOJKI;
Vo— uncao ma pacrBopa THoCyabdaTa HaTpHH, H3PaCXOLOBAH-
HOe HAa THTpOBaHHe 2 MA GPOMHA-6pPOMATHOrO pacTeopa;
3,04 — 3KBHBaNeHTHRI BEC MarHHud;

0,1 — HopManbHOCTL GPOMHA-GPOMATHOrO pacTBOPA;

L —copepxaHHe MarHus, HafileHHOe B KOHTPOJbHOM OMNBITE
C DeCTHAJNHPOBAaHHOW BONOH, BBIPAXKEHHOE B M2Z/A.

§ 134. Onpenenende MarHHs NPOH3BOAUTCH H
npH nomMmomHu na6opatopuu PeanHukora. B oTmepeH-
HOH MOPUMH BOAH, MOATOTOBJEHHOIH COOTBETCTBYIOHM 06pa3om, oca-
*Kparor Kaabuuit B Buge okcanara (CaCyO;) nmpu moMowmu pacTeopa
waseneBokucaoro Hatpusa (Na,CyO,). IMocne sroro ocrasuufics B
pacTBOpe MarHHii THTPYIOT Ma/lbMHTAaTOM (HJIM CTeapaToM) KajHs H
MO PacxXony MOCJNERHEro BhIYHCJAIOT COREpPIKaHHe MarHHs.

Xon onpeneneHud caepytoumuin. OrMepurb nunetko#
50 Mz uccaepyeMoii BOAW B KOHHYECKylO KoaGy, NMpHGAaBHTb TPH
KamaH merunoBoro opaHxesoro H 0,1-u. pacrsopa HCl mo caa6oit
Elosoaoﬁ OKpacKu, najiee NpuGaBHTL 2,5 MA HACHILIEHHOrO pacTBopa

a;C204 M npoxyBath uepe3 JKHAKOCTb MPH MOMOMIH PEe3HHOBOR
rpyWwH BO3AyX B TeueHHe 3 MuH. [Tocsie MpoayBaHHsA XKHIAKOCTH NpH-
6aButh 5 Kameab 19%-Horo pacrBopa ¢enoandrasensa u 0,1-H. pac-
tBopa NaOH no nosiBaeHus ycroiuuBoit caaGoit pc3oBOi OKpacKH
u cHoBa 1 kanaio 0,1-H. pactsopa HCl no oGecuBeuHBaHHs MHAKO-
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cru. ITocae 31oro THTPOBaTH KHUKOCTH PACTBOPOM NaNbMHTAaTa (HAH
creapara) MO HeHCYe3aiolllero SPKOPO30BOrO OKPalMBAHMA.
CofiepXXaHHe MarHusi BHUHCJAATH MO opMyie

a-x-122.1000
X=—7F—

rae X — HCKoMoe coliepXaHHe MarHHS B M2 Ha 1 4 uccrenyeMoft
BOABI;
a— pacxop pacTBOpa MaiabMHTaTa (CTeapara) Ha THTPOBaHHE;
H— HOPMaNbHOCTb PacTBOPa MaabMuTara (CTeaparta);
12,2 — sKBHBaNeHTHBIN BeC MAarHHs;
A —o6beM BOmbl, B3ATHIA AN THTPOBAHHSA.

XVII1. ONNPEREJIEHHE COLEP)XAHHS
CBOBOAHOR YIVIEKHCJIOTbI

§ 135. Ilpo6a BoAB, M3 KOTOPOA TNPOH3BORHTCS OMNpeneleHHe
CBOGOMIHON YIVIEKHCJIOTH, O06f3aTeNbHO AOMKHA OhiTh OTOGpaHa C
NPefOCTOPOXKHOCTAMH, yKasaHHeIMH B § 87. OGumenpHHATHiI 06beM-
HHIH MeTOR onpeaefieduss CBOGONHOA YIVIEKHCJIOTH OCHOBAH Ha pe-
aKUHH ,

CO; -+ OH'=HCCs-

K npoGe Boan npuGaBJAIOT CTPOro onpefefeHHOe KOJHYECTBO
(deHondTaNleHHAa M THTPYIOT BOAY pacTBopoMm enkoro Harpa. Koraa
SaKOMYHTCA yKasaHdas Beille peakuusi, pH turpyemoro (cm. § 59)
pacrBopa Oyner 8,4. Drofi KOHUEHTPAUHH HOHOB BOAOPOAA OTBEYAET
BIIOJIHE ONpejesieHHas OKPacKa, COOTBETCTBYIOWIAs MPHGABIEHHOMY
KonHuecTBy (enondranenHa.

Ilpu nanvHefileM npHGaBIeHHH PACTBOpPAa €AKOrO HaTpa mpo-
HCXOJIMT peakuus

HCOs+ OH'=CO’s + H:0.

Ilpu srom pH craHosutca Goabiue 8,4 M OKpacka pacTBopa CTa-
HOBHTCH Gonee sipkofi. ONHAKO pe3KOro H3MeHEeHHs OKpacKH NpH
3TOM He TPOHCXOZHT, NO3TOMY AJAS TOYHOrO YCTAHOBJIEHHSI KOHUA
PeakuuH THTpPOBaHHe TIPOM3BORAT AO COBMAfEHHS OKPaCKH THTpye-
MOro pacTBOpa C OKpacKOfi CllelHaJlbHO NMPHIOTOBJNEHHOrO CTaHAAapT-
HOro pacrsopa. B cesi3u ¢ TeM 4TO BO BPeMs THTPOBAHHS 4acCTb CBO-
GOnHOI YIrNEKHCJOTH MOXKET YNeTYYHTHCH, THTPOBaHHE HEOGXOAHMO
BeCTH B 3AKPHITON KonGe.

Kon6a ans turpoBanus emkoctbio 250 M4 0653aTeNbHO H3
6eCUBETHOTO CTeKJa JOMKHA 3aKpHBaThCA PE3HHOBOI Mpoo6-
KOH C AByMs oOTBepCTHAMH. Yepes OXHO H3 OTBepPCTHi MPOXOAMT
NJIOTHO MNPHXKATh KOHYHK OIOpPeTKH, H3 KOTOpPOH NPOH3BOLHTCSH
THTPOBaHHe, Yepe3 Apyroe — Tpy6ka ¢ KpaHom (puc. 8). Bo Bpems
THTPOBAHHA KpaH, KaK TNpasHao, RO/MXKeH Obith 3akpuT. Ha kKonGe
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Jenaercss Merka, orBevaiomwias o6bemy 200 ma. Urtodm usGexarh
MOTepH YrAEKHCJOTH BO BPEMs OTMEPHBAHHs, BOAY HAJHBalOT B
Kon6y 10 uepThl NMpH momowH cudoHa, HaGniofas, YTOGH HUIKHHE
KOHell CH(OHA BCe BpeMs OCTaBaNCsi HHXKe YDOBHS BOAK B KoJGe.
[pu TakOM MeTOme TOYHOCTb OTMEpHBAHHS BOAL MOJIVYAETCs He-
GoJsibiiasi, HO OOKIYHO MOVYYaloWaAcsd MPH 3TOM OWIHOKA He HMeeT
MPAaKTHYECKOro 3HAYeHHS.

MoXHO OTMepHBaTh BOLY C OOBYHOH TOYHOCThIO MPH MOMOLIH
nuneTky, HO TOJbKO He 3acachlBasi BOJAy B MHMETKY, a HaMOJHSML
NUNeTKy CHU3y, KaK MoKasaHo Ha puc. 9. Has sroro
OMyCKAaIOT BepXHee KOJNEeHO CH(OHA C 3arHYThiM KOH-
1IOM B GVTHUIL C MpoGofi BOAH H 3aMOJIHAT CHGOH,
3acachiBasi BOAY Yepe3 MHMETKY, COeAHHEHHYIO
C HUXHHM KoJIeHOM cH(}OHa nNpH IMOMOLIH KYyCKa
KayuykoBoll Tpy6kH. 3aTeM MNHmeTKy OTHMMAIOT H
AT cTeyb nepeofi mopuux BOAK. [ToTomM Hamov-
HAI0T (CHH3y) NMMMETKy A0 BEepXHero KOHUA H naioT
HEKOTOpPOMY 06beMy BOA BBUIHTBCH 4Yepe3 BEepXHHH
KOHEell MHIMETKH, MOCJe STOr0 NOBOAAT YPOBeHb BO-
Bl B MHMETKe 0O YepThl H BHAHBAIOT BOAY B KONGYy
IAS TUTpOBaHus, Ha6niogas, 4TOOn KOHYHK MNH-
MeTKH BCe BpeMS HAXOAWJCA HHXe YDOBHS BOIM
B KonGe.

§ 136. [IpuroToBneHue CTAaHZapT
HOro pacTBOpaAa NpPOH3BOAAT B TaKOH e KO-
HHYeCKoi Ko16e, B KaKOM BEIeTCH THTPOBAaHHE CBO-
6onHOM YrNeKHCAOTH. Baute B kon6y 200 me ne-
CTHANHPOBAHHON BOAM, NpHGaBUTh 2,5 M2 wenoy-
HOTO pacTBopa cerHetoBo# coan, 0,2 x2 0,019%-Horo
pacrBopa ¢eHondTaNeHHA H 3aKphiTh KONGY pesH-

HOBOM npoGKoi. 0,01%-umit pactop ¢eHONra- E::bns' Ae‘fl‘e’:g:
Jienta roTOBHUTCA MyreM pa3baBiieHHs cnHpTom 1 Ma caom;:oﬁ O,
1%-Horo pacrsopa ¢enondranenna no 100 xa B

mepHoli KonGe. Ecau nccilenyemasi Boga OKpauleHa, TO CTaHAApPTHRIM
pPacTBOP TOTOBHTCS CHEUHANbHO HJAA oOnpefeNeHHs YrAeKHCIOTH B
3TOl BORE: OTOBHTCS OH TAK XK€, KaK OMHCAHO Bhllde, HC He Ha fpe-
CTHNJIMPOBAaHHOM BO#e, a HAa HccaeAyeMoil.

§ 137. Xon onpenenenus cBoGONHOH YIAEKHCJAOTH CJle-
aylomufi. OTMepHTS B KOHHYeCKylo Koaby, NpenHasHauyeHHYIO AN
THTPOBaHHA CBOGOmHOM yraekucnors, 200 ma HcchrenyeMofi BOAHI,
npu6aButh Muxponunerko#i 0,2 ma 1%-Horo pacteopa ¢eHoadTa-
JsieHHa H tutpoBath 0,05-H. €xKMM HaTpoM A0 MOABAEHHA YCTOHYU-
BOro DO30BOr0 OKpAUIMBaHHsA, OXMHAKOBOrO C OKPACKOH CTaHpapT-
HOTO PacTBOpa, MPHrOTOBJIEHHOTG, KaK OMHCAHO Bhilie. THTpPOBaHHe.
c.neﬁ'er BeCTH B 3aKpHTON Koa6e, KaK yKa3aHO Ha puc. 8.

HOTla KOHell THTPOBaHHA 3aTATHBAeTCA BCJEACTBHE TOrO, YTO
npu nepeGanThiBAHHH PAacTBOPa BO BpeMs THTPOBAHHS 4acTh CBO-
GORHOM YTNEKHCNOTH! BhIZENAeTCs B BO3AYX, HaXOAAmMica B KoJGe.
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Hajl pacTBOPOM, H MOCTeNEeHHO OHa OMATH PacTBOPOM MOrJOLIAeTCH.
HyXHo ROGHTBCA BMONHE YCTOHYHBOTO OKpAaIUMBaHHA (OZMHAKOBOTO
CC CTaHJapTOM), He HCYe3alollero MpH CTOSHHM H NepeGaiTHBaHHU
pacrsopa.

Ecan HMeercss ROCTaTOYHOE KOJHYECTBO HMCC/EAYeMOH BOABI, TO
TETPOBaHHe ClefyeT MOBTOPHTh C HOBOH nopuuedi Boasl. Ilpu BTOopom
THTPOBAaHHH CNefyeT B KOHHYECKYI0 KoNGy cpasy BJHTb CTOJNBKO
0,05-H. pacTBOpa emkoro HaTpa,
CKOIbKO OhLIO ero H3pacxomoBa-
HO NMpH MEepBOM THTPOBAHHH, 3a-
TeM OTMepuTb B KoaGy 200 xa
BoAH, npu6aeuth 0,2 s 19%-Horo
pacTeopa ¢eHondTaNeHHAa H 1O-
™atpoBath  0,05-H. pacrBopom
elKOro HaTtpa A0 COBMAJeHHS
OKPacKH THTPYeMOro pacrsopa C
OKpackofi  craHpaptHoro. s
BbIYHCJIEHHS CONEPXKAHMA CBO-
GORHOM YIJIEKHCNOTH HALIeKHT
NoJb30BaTbCH  PAcxooM, MOJy-
YeHHKIM MPH BTOPOM THTPOBAHHH.
ConepaHHe YrleKHCAOTH Bhi-
YUCAUTL No Gopmyne

X=T a5,

rae T=#-44-—Tatp pacreBopa
CAKOrs HATpa Mo CBO-
6OnHOI yraeKHCIoTE;
a — pacXof pacTBopa enKo-
ro HaTpa NMpH THTpPoOBa-

Puc. 9. Otr6op npo6u BOAb AAs Onpe- HHH;
neneuns csobopHoit COz ¢ momowybio K — HOpPMaAbHOCTb PAaCTBO-
OGBLITHOMH MHMeTKH pa eaKoro Harpa.

MpamMevanus:

1. TIpH 3HauHTENLHOM COMepXKawHH CBOGOAHOM YT/IGKHCNIOTH B HCCIeRyeMoh
BOfe Ans ONpeRefeHHs MOXHO Opatb 100 Ma Boasl. B 3TOM cysae HyXHO npH-
6apasats 0,1 ma 1%-Horo pacTBopa ¢QeHoNpTaNeHHA; OTMEPHBaHHE BOAM MOXHO
NPOH3BECTH NHUIETKOA MO CMNOCOGY, YKa3aHHOMY BhiNeE,

2. Ecm npu poGasiienus x HCClenyeMofi Bole (eHON(TaneHHA OHAa OKpallH-
BaeTCa B PO3OBHIfi 11BET, OAHHAKOBHIA C 1BETOM CTaHAApPTHOTO PacTBOpa, TO 3TO
O3HAYaeT, 47O YKa3aHHAA BORA HE CONEPKWT NpaKTHYeCcKH CBOGOLHOR yraexmc-
AOTH, a CONEPIHT YrAeKHCIOTY Tobko B BuAe HOHOB HCO;” (cMm. § 59). Ecanu Xe
nociie mpubamnenus ¢eHONdTaNeHHa HCCledyeMas 80Aa npHoOpesna okpacky Goxee
HHTEHCHBHYIO, HeXels OKpacka CTaHAapTa, TO 3TO CBHAETEAbLCTBYeT 06 OTCYT-
CTBHH 8 3TOM BOfe CBOGORHON YIJIEKHCAOTH H O npucyTcrud HoHoB CO;” Hapaay
¢ nonamn HCOy’ (onpenenenne HCOs’, a Takxe onpenenerne CO;” u HCOy npm
HX COBMECTHOM mNpHCYTCTBWH cM. § 139 w 142).

3. Ecm1 B HcclenyeMofl BOle CONEPKHTCA 3aMeTHOe KO/MYeCTBO XKene3a, 10
np# TMTPOBaHHM CBOOORHON YT/ICKHCAOTH OHO OCAXA3ETCH B BHAe FHApaTa #
NOJiyuaeTcs 3aBHINEGHHMN pPacXol eAKOoro HaTpa. B 3ToM cayuae Kk ormepenuoft
TIOpIMH HCCledyeMoft BOAHW NMPHOGABAAIOT Mepea THTPOBaHHEM 2 M4 HeATpaibHOro
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pactBopa CerHeroBofi ConH IASA MeEPeBORa JKese3a B KOMIUIEKC, a 3aTeM YXe
THTPYIOT eAKHMM HATPOM, KaK YKa3aHo BHIUe.

4. INpu onpeReneHHH CBoGORHOA YTJIEKHCNOTH B BOoAe, OGJsajaloulell OYeHb
BLICOKOM MecTKocTbio (cBmimie 10,7 M2-3K6), Tak Xe Kak H B Cliyyae aHam3a
BORH, COfepXKaillefi JKese30, nepels THTPOBAHHEM ERKHM HATPOM HYKHO K OTMe-
PeRuofi mopund BORH NpHOaBHTL 2 MA HEATPANbHOTO \PACTBOPA CErHeTOBOA CoMH
{npurorosnernoft u3 pacyera 500 2 comu Ha 1 2 BomMI).

§ 138. Onpenenenne cBOGORHOH YTrAEeKHCAOTH
npy nomouu na6opatopuu Pe3HHKOBA NPOH3BO-
AWTCH B MpMHUMNE TaK JKe, KaK onucaHo Beille. PasHuua saknio-
Yyaercs B KOHUEHTPAllUAX PacTBOPOB M B TeXHHKe pa6orel. Ompene-
JieHne Beflercst B Koabe, 3aKkphiBalouefics pe3WHOBOH MPOOGKOf.

B kon6y ormeputbh ¢ momouiblo MepHO# Kon6Gbl 100 w2 Hccie-
AyeMofi BOAK, MpHGABHTL HAa KOHYHKE CTEKJITHHOM JIONAaTOYKH MENKO-
ucreprtoit cernerosoit conn u 1 ma 0,19%-Horo pacrBopa ¢eHondra-
JenHa u tutpoBats 0,1-H. pacrBopom NaOH no nossnenus cnaGo#
pO30BOM OKpacKH, He Hcyesawoweii B TedeHHe 5 MuH. [Ias yTouHeHHs
PC3Y/NbTATOB ONpefeNeHHe CNeAyeT MOBTOPUTh, I/t 4ero B KOAGY
ormeputh NaOH B KosnnuecTBe, H3pacXonOBaHHOM NpH MEpPBOM TH-
TPOBaHHH, CTONBKO XK€ CerHeToBol coaH, 100 Mz uCIHTYeMO#H BOZM
¥ 1 ma dpeHondranenHa, 3ateM 3aKpHTh KoVIGy pe3HHOBOH MpOGKOf,
B36ontath pacTBop M HoTtuTpoBath ero 0,1-H. pacreopom NaOH no
TIOsIBJIEHHst cNa6oil pO30BOf OKpacKH, He Hcye3aloumeli B TeYeHHe
5 mun. Coxepxanne CO, HaxomAT no ¢opmyne

X=a-n-44;
o6o3HaueHHss B 3T0H Qopmyae Te ke, uTo K paHee (§ 137).

Mopruenanue,

~ OrmMepHBaTb Boay JAyuille IO Meroay, ykasanHoMy B § 135, Tak Kak npu oTMe-
PHBAHUA MepHOA KONGOfi HeH3GEMHW MOTepH YIVIEKHCJIOTHI.

XIX. ONMPEAEJIEHHE COAEP)XAHHUSA
TMAPOKAPBOHAT-HOHA

§ 139. Conepxanue nonos HCO onpenensior o6beMHbM MeTo-
zoM, ocHoBarHbiM Ha peakuun HCO 4 H' = H,0 4 CO,. Turpo-
BaHHe BOAKI MPOM3BOAMTCH COJISTHOA KHCNOTOM B MPHCYTCTBHH pac-
TEOpa MeTHaoBoro opanxeporo. ITo F'OCT 3687—47 npumensercs
CMellaHHBli HHOMKATOp — pacTBOp, cofepxawuit B 1 2 1 2 meru-
JIOBOrO OPaHXeBOro H 2,5 2 KpaCKM HWHIMrOKapMHH.

Tlpu THTPOBAHHH BOAH! COMNSHOM KHCMOTOH MOH BOZOPOAA pacxo-
Jyercsi He TOoNbKO Ha peakuuio ¢ mvonamu HCO,, HO TaKkxke H ¢ HO-
HAMH APYrHX cha6Gbix KHCAOT. BBuay 3Toro comep)XaHue HOHOB

4
HCO,, BHuHCIIeHHOe MO pacXOny COJMAHON KHUCAOTH, MOXeT OKa-
3aThCA MpeyBelMueHHHM. B mnopasasiomem GONBIIMHCTBE cJay4aeB
BCe aHMOHHW cnabbix Kucinor, Kpome HCO,, comepxarca B npHpon-
HBIX BOJAX B HE3HAYHTEJbHbIX KONHYECTBAX H BhIYHCJIEHHE COAep-
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xauua uowoB HCO, mno o6memy pacxoly COMSHOA KHCAOTH!

3HauMTeNbHOM OWNHGKH He faer. MHOrAa pacxon consHOR KHCAOTH Ha
THATPOBaHHe BOAHW C METHJOBHIM OPAHXEBHIM BBIPAaXalOT TOJBKO B
MHJUTUTPAMM-3KBHBaJIeHTaX, He BBHIYMCAAA comepxanus noho HCO,
B Bofe. UHCIO MHJANHrpaMM-3KBHBAJNEHTOB KHCJOTH, 3aTpaunBaeMoH
Ha THTpoBaHHWe | 2 uccnenyemofi BOAM, HasblBaloT GHKapGOHaTHOM
(wau rHApOKApGOHATHOM) WIENIOYHOCTBIO BOAM (WAH TUTPUPHOM Iie-
JIOYHOCTHIO BOABI).

§ 140. Onpenenenne conmepxauwnua ruapokap6o-
HaT-HOHOB NPOH3BOAAT CleAyowuM o6pasoM. OTMepuTh mumer-
kot 100 xs uccrenyemofi Boabl B KOHHYECKYl0 KOJGY, mpHOaBHTHL
3 xamau MerwioBoro opaHxesoro u TurpoBath 0,05-H. constHof KHc-
JIOTOM O MOABJNEHUS PO30BATOro OTTeHKA. [IpH 3HauuTeNILHOM comep-
XaHHH B Boje ruppokapGoHaToB (Gonee 3—4 m2-3K8) crepyer no
OKOHYaHHH THTPOBAHHA yAaJHTh O6pa30BaBUIYIOCS CBOGOAHYIO yrie-
KHC/IOTY MPOAYBAHUEM uepe3 PacTBOP BO3AYXa B TeueHHe 2—3 MHH.
HAH KunsyeHHeM. Ecaiv oKpacka BOAB cAeslaflaChb MPH 3TOM CHOBA
XKeNTON, TO MPOMO/KHUTh THTPOBAHHE, MOKA ONATh He MOSBHTCA PO-
30BbIfi OTTEHOK.

Conepxanne HCO, BHYHCAHTL MO (opMyne

X=a-T-10,

rae X — conepxanue HCOs B #2 Ha 1 2 uccneayeMon BOMBI;
T=#-61,02—Turp consiHoRl KucaoTsl no noky HCOj;
H — HOPMaNbHOCTb CONSIHOM KHCJOTH;
a — pacxol COAsHOW KHCJOTH Ha THTpPOoBaHue 100 M.z HcCae-
LyeMoOf BOAHI.
OnpeseneHne cOnepXaHHS THAPOKapGoOHaT-
uonos (HCO,) npu nmomMomu na6opaTtopuu PesHu-

KOBa HNPOH3BOAHTCA OOBEMHKLIM METONOM COBEpIIEHHO TaK Xe, KaK
OMHCaHO BHIllle, TONBKO A5t THTpoBaHus Gepercs He 100 ma uccae-
nyeMoit BOAH, a 50 ma.

XX. ONMPEAEJIEHHE COLEP)XAHHS
KAPBOHAT- H THAPOKAPEOHAT-HOHOB
MPH UX COBMECTHOM NMPHCYTCTBHH

§ 141. Hount CO; u HCO; npu cOBMECTHOM MPHCYTCTBHH ompe-
RensioT OOHYHO MyTeM THTPOBAHHA BOABI CONSHON KHCa0TOR. DTO
onpefeneHHe OCHOBAHO Ha peaKUHAX:

1) COs+H == HCOs;

2) HCCs+H == H,0 +CQ..

Tlpn npu6aBneHHH CONSTHON KHCOTH GyNeT yBeNHYHBATHCA KOH-

LEeHTpalUus HOHOB BOAOpoja B Boje (yMeHbluaThCs 3HaueHHe pH).
310 noejeueT 3a co6oil HapylieHHe YKa3aHHHIX Bhillie paBHOBeCHH,
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0o6e peakuHH MOAAYT caeBa HanpaBo. OXHAKO Ha OCHOBAHHH H3JO-
enHoro B § 40 u 41 MOXHO yTBepXAaTh, YTO TMOKA B BOJAE OCTAeTCA
3ametHoe KoauyectBo WoHoB COj, B Hefi mpakTHyeckH GymeT OTCyT-
CTBOBaTb CBOGOJAHAS YIJIEKHCJIOTA.

Takum oOGpa3oM, BHayaje NpakTHYeckH OymeT MPOTEKATb TOJBKO
nepBas H3 YKa3aHHHIX peakuufi, Tak Kak HOHH COj; GyAyT CBA3H-

BaTb MOHB BOZOPOZa, mMpespamwasch B HOHH HCO,. CaBur paBHo-
BECHs1 BMPABO JAJs BTOpOM peaKuuH He Gymer HMeTb MPAKTHYECKOrO
3Hauenus. [locne TOro kak TONLKO 3aKOHYHTCA NepBas peaKuus H
aonnl COj mpespatarca B Hone HCO,, pH Bomsl Gyner pasen 8,4.
B 3toT MOMeHT Boja He OyAer comepxXaTb NPaKTHUYECKH HH HOHOB
COj, HH CBOGOHOH YIJIEKHCHIOTH, @ TOJbKO HOHHI HCO, .

Ipu nanbHefiiem npuGaBieHHH CONAHONA KHC/AOTH (IIOHHXKEHHe
3sHauenus pH) Oymer nporekath yXe BTopas peakuus. Ilpu 3Haue-
Hun pH ~ 4,5 B Boge OGyZmer TONBKO CBOOOAHAS YrAEKHCJIOTAa, HOHBI
xke HCO, Gyayr orcyrctBoBath. IIpu 3TOM Kak B SKBHBaJeHTHOH

TOUKe, COOTBETCTBYIOLIEi KOHIY NepBOf peaKuUuM, TaK H B IKBHBaA-
JIeHTHO# TOYKe, OTBevYaioed KOHLY BTOpO#i peakuuH, GYyRyT OTMe-
9aThC CKaYKH B THTPOBAHHH, XOT H He OYeHb GoJblliHe.

Yka3aHHble OGCTOATENBCTBA MO3BOJIAIOT ONpPENENHTb KOHel mep-
BO# peaKuHH W KOHell BTOPOH peaKuHH NPH MOMOWH ABYX Pa3HYHBIX
uHAnKaTopoB. KoHew mepBofi peakuMH ycTaHaBauBaeTcs Mo ¢eHo.a-
draneuHy, KOHel BTOpOH — MO MeTHIOBOMYy opaHxepomy. [las rou-
HOro YCTAHOBJICHHS KOHIla MepBOH peaklUHH, T. €. MOMEeHTa, KOraa
pH-8,4, TutpoBanue no ¢enHondrasenny NPoOH3BOAAT AO 1BETA, ORH-
HaKOBOrO C IIBETOM CTAaHAApPTHOrO pacTsopa.

§ 142. [IpuroToBneHUue CTAaHXAapPTa MNPOH3BOAAT Cle-
AyomHM obpasoM. B Takyio e KOHMYeCcKylo KoJby, B Kako#i Be-
zerca onpenenehne Howos CO; u HCO,, Bauts 100 Mz pectuuiu-

poBaHHOM BOAKI, NpHGaBuTh 1,3 MA IENIOYHOTO pacTBOPA CErHEeTOBOH
conn, 0,1 ma 0,01%-HOoro pacrBopa ¢eHondTaNeHHA H 3aAKPHITH
Kxon6y pesuHoeo#i mnpo6kofi. 0,01%-Heii pacTBOop ¢eHondTaNenHa
rOTOBHTCS myTeM pasbasienHst cunuptoM 1 ma 1%-Horo pacrBopa ¢e-
Hongranenna no 100 xa B MepHo#t konGe. Ecim Hcenenyemast Bopa
OKpallleHa, TO CTaHJapTHHH pacTBOP TOTOBHTCH CHEIHANbHO AJA
avaJH3a 3TOH BOAM, MPH 3TOM OH TOTOBHTCA TaK Ke, KaK OMHCAHO
Bhillle, HO He Ha AECTHJJIMPOBAHHOW BO#E, a HAa HCCAENyeMOil.

§ 143. Xon onpepneseHHs NpHHUMaeTcs CJAeAYIOMmHUMA.
Ormepurs nunetkoit 100 ma Mccnenyemoli Boabl B KOHHYECKYIO
xon6y, 3aKpHBaIOLIYIOCH pe3HHOBOH mpoO6Koii, npubasuth 0,1 M2
1%-Horo pacteapa ¢eHonranenna u Tutposath 0,05-H. CONsAHON KHC-
JIOTOM RO TeX MOp, MOKa OKpacka THTPYeMOTrO pacTBOpa He cpenaercst
ONIMHAKOBOH ¢ OKpacKo# craHmaprTHoro pacrtsBopa. [ITycte mpu 3toM
H3PaCXOAYeTCH a MA CONSHON KMCJIOTH. 3ateM npH6GaBHTb K pacTBoOpy
3 Kanau METHJIOBOrO OpaHXKeBOro W MPOAOJKATh THTPOBAHME pac-
TBOpPA CONSTHOW KHMCJIOTOM [0 MOSIBJIEHHs po3oBaToro orreHka. flycrsb
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oM pacXoA CONAHOA KHCAOTH (u.n;-,l pacxon Ha 06a THTPOBAaHHA)
oyner b ma. Copmepxanune noHop CO; BHUYHCAHTE MO GopmyJIe

X=2.a-T,-10,

rae X -—comepxaHue HOHOB CO’s B Hecaenyemott BOje B M2/4;
T=n-30,01 —Tutp coasHo#t kucaorsl no HOHy COjs.
Copepxanne HCO, Bbluncauts no ¢opmyne

Y =(b—2a)- T, 10,

7
rae Y—conepxanue HoHoB HCOj; B Hccaenyemolt Bone B M2/a;

4
Ty=n-61,02— tutp consHofi kucaoret mo nony HCOs;
H — HOPMa/ZbHOCTb CONAHOM KHCJNOTHI.

I‘lq_uueqanu .
. TumpoBanHe BOAbI ¢ (peHONPTANSMHOM HYNKHO NPOH3IBOMMTH, NPUGaBAAK
CONAHYI0 KMCIOTY NO KamisaM H NepeMelsHBas pacTBOp nNoGanThBaHHeM KOVIGH.
2. TurpoBarHe BOAM c (eHongTaNeHHOM YaCTO BeAyT 6e3 CTAHA2PTA, THUTPYA
BOAY A0 MOABJIEHHA C1a6Oro PO30OBOro OKPAIIHBAHHA HIAKH Raxe RO obecnseusa-
HuA, Tlpm 3TOM nONyuaeTcs HECKONbKO MOBHIMIERHOE KONrAYecTBO #HoHoB CO3” ®
COOTBETCTBEHHO SaHMIKeHHOoe XoauuecTBO ©oHoB HCOs; HO O6muHO ourH6Ka He
HMeeT NpaKTHYECKOTO SHAYCHHS.

§ 144. Onpenenenne nowos COJu HCO, npu ux
COBMECTHOM NMPHCYTCTBHH NpH noMown Aabopa-
ToOpuH Pe3HHKOBa NPOU3BOAUTCA TAK XKe, KaK OMHCAHO Bhille,
HO Aas onpelenenus Gepyr He 100 m2 Bomsl, a 50, mpuGaBasior
K Bofle 5 Kanenb 1%-Horo pactBopa ¢eHoNraenHa M THTPYIOT AO
o6ecupeunpaniisa. Jlanee NOCTynaioT, Kak OMHCAHO BHIILE.

XXI. ONPEAEJNEHHE ATPECCHBHOH YIJIEKHCJIOTDBI

§ 145. [lna onpepnenexusi arpecCHBHON YIVIEKHCJIOTH MOAb3YIOTCS
cneuHaabHOR NMpoGof BOAH, K KOTOPOH NpH B3ATHH Onln npuGaBneH
mpamop (cM. § 98). ITocne or6opa mpo6u BoAB ¢ K0GABKOH MEJKO
MCTePTOro H XOpOILO MPOMBITONO MpaMopa ee BCTPAXHBAIOT B TeYeHHe
6 yacoB Ha anmapare JAAs BCTPAXHBAHHS WJAH e OCTaBJSAIOT CTOATH
Ha 5—6 CyTOK, NMpHYeM B MNOCJAeAHEM ciyyae npoly eXeaHEeBHO
B3GaatuBaioT 2—3 pasa. Ecin B uccaenyemoil Boge ecTb arpeccus-
Hasi YrJIeKHCJIOTa, TO OHA pearHpyer ¢ MpPaMopoM:

CO,+ Hy0 + CaCOy=Ca(HCOy),

H B BOAe MOABJISETCH NOMOJHMTENbHOE KoauuectBo HoHoe HCO,,

9KBHBAJIEHTHOE KOJIHYECTBY arpecCHBHOM YrIeKHC/IOTHI.

Has onpenenenus KonuyecrBa uoHoB HCO,, o6pasoBasuiuxcs
B pesy/abTaTe YKa3saHHOH peakUHH, MOPUHIO BOAM, o6GpaGoTaHHOK
MPaMOpOM, THTPYIOT CONAHONA KHCJIOTOH C METHJIOBHIM OpaHXEBHIM H
CPaBHHBAIOT NMONYUYEHHbii MPH 3TOM PAcXOM C PacCXOAoM CONSIHOM KHc-
NOTH, NMONYYEHHHIM TPH THTPOBAHHH TAKOM e MOPUMH HCCIEAyeMOft
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BoAkl, e o6paboranHo#t mMpamopoM. ITo pa3sHOCTH 3THX ABYX pacxo-
JIOB M BBIUHCJIAIOT COAEPIKAHHE arpecCHBHON YIJIEKHCJIOTHI.

§ 146. Onpenenenre conepXaHUsg arpeccHBHOIN
YyrAeKHCAOTH NPOHSBOAAT cienylowum o6pasom. Ilpo6y soam,.
06paboTanHyi0 MpaMOPOM, KaK yKas3saHO Bhillie, NPo¢puabTPOBATD, OT-
meputbh munetko#t 100 s ¢uasTpaTa B KOHHYECKYIO KONAGY M THTPO-
Bath 0,05-H. co/istHO# KHCNOTO# B MPHCYTCTBHH METHJIOBOrO OpaHiKe-
Boro, Kak onucaHo B § 140. Ilyctb npu sTom Gyner u3pacxomOBaHO:
b ma consHo# KucyioThl. OnHOBpeMEHHO ClefyeT OTTHTPOBAaTh COBEp-
weHHo aHanorHyHo 0,05-H. consHo# Kucyoroir 100 #s Boaw, He OG-
pa6oraHHo#t MpamopoM. ITycTh npH 3TOM pacxon CONSTHOM KHCJIOTH
6yner a Ma (ecau B Hcclienyemol BOme ONpenensyioch comepKaHHe
HCO;, 10 pacxom a yxe H3BecTeH M HeOGXOAMMOCTb MOCJeNHEro
THTPOBAHHsA, KOHeuHo, ornapjaer). ComepikaHHe arpeccHBHOW yrie-
KHCJIOTHl BBIYHCIHTL MO (QopMmyne

X=@®b—a)-r-22-10,

rope X — comepaHHe arpecCHBHON YrieKHCAOTHI B Mz/4;
K — HOPMa/JIbHOCTb COJITHOM KHCJIOTHI.

Mpauenanus.

1. QunbTpOBaHHA HCCAERyeMON BOAH MOCie OGPaGOTKH ee MPaMOpOM Jaydiue
usberath, TaK kaxk npu GUALTPOBAHME TepsieTcs HS BOALI CBOGOAHAA YIVIEKHCIOTA
¥ MOXeT NPOHCXOAHTb YaCTHYHHIA nepexod OHkap6omata Kalpiud B KapOoHaT
¥ Bunaferue nocreguero: Ca(HCO;)2 = CaCOs + CO; 4+ H20. Bmecro dunn-
TpoBamMsA npoGu 6oaH nocie 06paGoTku ee MPaMOPOM MOXHO RaTh BORe OT-
croATbcd H OTMepHTb 100 M4 coBepleNHO Npo3payHoOR BOALI MO MeTORY, OMHCaH-
HoMy B § 135 (cm. puc. 9).

2. Ecnn pacxon b nouyuaercss paBHLIM PacXoly 4 HAH MeHblue €ro, To Hccie.
AyeMas BOAa He COREPIKHT arpeCORBHOA YTVICKHCIOTHI.

3. GakTEYeckH MO OMCAHHOMY METOLY ONpeRensieTcA PaCTBOPHMOCTL Kap-
GoHaTa Ka/blHA B RaHHOA BOAe, BLIPAXKEHHAA B MHJ/UIHFPAMMAxX YT/IEKHCIOTH,
HE3aBHCHMO OT TOro, 9eM OOYyCJOBJ/IeHa 3Ta PAaCTBOPHMOCTD.

XXIl. ONPENEJIEHHE COAEP)XAHHS XJIOP-HOHA

§ 147. B noneBbix H NONYCTaUHOHAPHBIX YCJIOBHSAX, TaK Xe KaK W
B CTalHOHAPHBIX YCJIOBHSIX, HOH XJIOpa ONpefensioT OOGKWYHO MyTeM
THTPOBAHHS PACTBOPOM a30THOKHCJIOrO cepe6pa. DTOT METOX OCHO-
BaH Ha Mano#t pacTBOPHMOCTH XJIOpHcTOro cepeGpa:

Ag’ + Cl' = AgClL.

B KauvecTBe MHAHKAaTOpa NPH THTPOBAHHH MPHMEHSETCH XPOMOBO-
kucabii kKanufi KoCrO,, kortophit naer ¢ MoHamu cepe6pa TpyaHO-
pacreopumyio conb AgyCrO, KpacHoro ugera. Ipu THTPOBAHHH XJIOp-
HOHA a30THOKHCJILIM cepeGpoM B mpHcyTcTBuu HoHa CrO’| BHauale
BRIMAZAET XJNOPHCTOE cepeGpo H PpacTBOP COXPAaHSIeT XKeJTYIO OKPacKy,
o6ycnioBaeHHyl0 Hannunem HoHoB CrO . Koraa Bce X/op-HOHH Mpak-
THYeCKH GYAyT ocaxieHn B BHae AgCl, npu nanbHefiuem npuGasJie-
MHH a30THOKHCN0rO cepe6pa HOHB Ag"™ HaYHYT COENHHATHCA C
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uoHamu CrO,, o6pasys kpacHulii ocanox Ag.CrOy; npu 3tToMm y pac-
“TBOPa MOSIBUTCSI KPaCHOBATHI OTTEHOK.

O6pasoBanue ocagka Ag,CrO; MOXeT, KOHEYHO, TNPOHCXOAUTDb
‘0iHOBpeMeHHO ¢ ocaxleHHeM AgCl, HO MoKa ecTb B pacTBOpe HOHHI
xsopa, ofpasyioluuiica BpeMeHHO ocagok Ag,CrO; npepauiaercs
B AgCl no peakuuu

Ag.CrO, + 2CI'=2AgCl +CrO%.

Takum o6pa3om, BHayase 0CaXAAeTCA TONBKO XJOPHCTOE cepe6po
H TOJbKO MOC/]e NMPaKTHYECKH MOJHOTO OCaXKJAEHHS HOHA XJopa Ha-
‘'YyHHaeT OOpPa3oBHIBATBCSI XPOMOBOKHCAOe cepebpo. M3 ckasauHoro
SICHO, YTO THTPOBAHHE HYXXHO BEeCTH A0 MOSABJIEHHsS YCTOAYHBOrO Kpac-
HOBATOro OTTEHKa, He HCYe3alomero npH B36aJThHIBaHHH.

XpoMoOBOKHC/I0€ cepe6pO pacTBOpsieTcst B KHCJOTaX, MO3TOMY
He/Ib3si BECTH OMNpejiesieHHe XJOp-HOHa no Meroay Mopa B kucjaom
pacrtBope. Ecau pacTtBop KuCABIA, TO ero HeoGXOAHMO Nepel onpeje-
JieHHeM XJopa HefiTpanu3oBaTh GuKap6oHaTOM HaTpus. 3Havenue pH
THTPYEMOro pacTBopa He HOJXKHO OnThb MeHee 6,3. Heponycruma
TaKXe M CJHIIKOM mesaoyHas peakuusi BoAsl. [Ipu pH > 10 Boaa
JONXKHA ObTb HEHTPaJH30BaHA a30THOH HJIH CEepPHOM KHCJOTOMH, He
cofiepxkamumu xaopujos. Ilpu menoyHost peakuuu Boaun (pH > 10)
‘HeHTPa/H3alHIO BOAB MOXHO NPOH3BOAHTL MO (eHOA(PTaNeHHY KHC-
JIOTOH 0 ofecuBeyHBaHHs, NMPH KHCJIOH — GHKap6OHATOM HATpHsA JO
nosiBJieHHs ¢/1a6oi PO3OBOH OKPAaCKH, KOTOPYIO Nepel onpejesieHHeM
XJI0pa JIerko yCTPaHHTb B36asiThiBaHHEM BOAML.

CornacHo I'OCT 4245—48 (na onpenefieHue COAepKaHUS XJIOp-
HOHA B BOJe HCTOYHHKOB BOZOCHAGXeHHs W B BOAE XO3fHCTBEHHO-
NHTbEBHIX H TMPOMBIIIEHHBIX BOAONPOBOAOB) npo6a BOAH, MNpelHa-
3HayeHHas NJs ONpefieJieHHs XJOp-HOHA, AOMXKHA GHITb NpeABapH-
"TeJIbHO HeHTpaJH30BaHa NO Kpe3oJOBOMY KpacHOMY mnpuGaBJ/ieHHeM
0,1-H. pacTBOpa CepHO#l KHC/IOTH HJH COOTBETCTBEHHO pacTBOpa ef-
KOro Hartpa.

Ecan Boja colepXHT 3aMeTHble KOJIHYECTBA CepOBOAOPOAA, Ke-
Jie3a HJIH 3aMeTHO OKpallleHa, TO ee HYXKHO MPOKHUNATHTb C mnepe-
KHCbIO BoAOpoAa B TedyeHHe 10 muHyT (2 M2 nepekucH BOAOPOAA Ha
100 »2 BOAW) W MpOGUALTPOBATS.

§ 148. YcTaHOBKaAa THTpa pacTBOpa a30THOKHC-
J0orocepeo6pa NPOHIBOAUTCS MO PacTBOPY, COAEpKaIeMy TOYHO
1,6486 2 xuMuyecku yucToro XJopucroro Hatpus B 1 4. Takoit pac-
TBOpP coepXHT | M2 xJop-uoHOB B 1 sma (H = 0,0282).

[ns ycTaHOBKM THTPa pacTBOpa a30THOKHCJIOTO cepebpa oTMe-
PUTb MHUNETKOH 25 MA YKAa3aHHOTO PacTBOPA XJOPHCTOTO HATpHsi B
KOHHYECKyI0 Koaly, npu6aeutb 1 #a 10%-Horo pacrBopa xpoMoso-
KHCJIOTO KaJius, pa3s6aBHTb AEeCTHAJIHPOBaHHOW Bomo# Jo 100 ma u
THTPOBAaTh PacTBOPOM Aa30THOKHCJOro cepe6pa Ao mepexoma KeJToi
OKpacKH pacTBopa B cjiaGo OpaHXKeBYyiO, He HCYe3aIon(yio MpH nepe-
MeIUMBAaHUH pacTBopa. [l yTOYHeHHs MOJIyYeHHOrO pesyJbTaTa K
PacTBOpPY, OTTHTPOBAHHOMY, KaK yKa3aHO BHIllle, NPUGABHTHL He-
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CKOJIBKO KaneJb PacTBOpa XJOPHCTOrO HaTpHsi (MpH 3TOM OpaHxKe-
Basi OKpackKa pacTBopa CHOBAa MEPEXOAMT B KEJATYI0) H THTPOBATh
HOBYIO TMOPLHIO PACTBOPa, MOAL3YACH NMEPBBIM PACTBOPOM B KayecTBe
LBETHOTO CTaHAapTa. BTOpyio nopuHio Hy»KHO THTPOBaTh A0 cAalod,
Ho He HcYe3aioniefi NPH BCTPAXMBAHWH PA3HHLB OKPACOK B THTpYye-
MOM pacTBope (CJerka opaHxXeBasi) W B CTaHZapTHOM (XKeaTast).
HopmasnbHOCTh pacTBOpa a30THOKHC/IOrO cepefpa BHYHC/AHTHL MO
dopmyie
1,6486 - 25
58,46-a

rie a— pacxoi PacTBopa a3oTHOKHCJAOro cepe6pa.
OnuH MHUIMJIMTD pacTBOpa a30THOKHCJIOrO cepe6pa oOrBeyaer
T =35,46 - %3 M2 Xqaopa.

n= =0,02822,

NMpameunanue. [lpy npuroroBnenHd pacTBOpa asOTHOKHMCIOro cepeGpa
HHOTAla MOGHBAIOTCSA, YTOOW | M4 STOro pacTBopa oTsedan TouHO | M2 Xjaopa
(a = 25). Caenyer, oiHaKo, NOMHHTb, YTO KOHUEHTPIUHA PAacTBOPa 230THOKHCJIOTO
cepeGpa MOXeT 3aMETHO H3MEHATbCA CO BpeMeHeM © TpeGyeTcs ee CHCTeMaTuue-
cKasi NpoBepKa.

§ 149. Xoa onpeneseHHS XJOp-HOHA CleaylouHi.
OrMmeputs nunerkofi 100 xs2 uccrenyeMofi BOAB B KOHHYECKYIO
Konby, npu6GaButh (munerko#t) 1 ma 10%-HOoro pacresopa XpomoBO-
KHCJIOTO KaJIisi M THTPOBaTh PacTBOPOM a30THOKHCIOrO cepeGpa
TOYHO TaK XKe, KaK NpPH YCTaHOBKEe THTPA PacTBOpa Aa30THOKHCJIONO
cepebpa. CopepxkaHue XJopa B HCCJAefyeMoH BOAe BBLIYHCJAHTBL MO

dopmyae
X=T-.a-10,

rae X —coiepxaHue XJiopa B HccaeayeModi Boae B M2 Ha 1 43
a— pacxoA. pacTBOpa a3OTHOKHCJOro cepeGpa NpH THTPoOBa-
HHH;
T=n-3546—TuTp pacTBOpa asoTHOKHCJOro cepebpa no
XJIOp-HOHY, T. €. YHCJO M2 XJIOpa, KOTOPOMY OTBedaer
1 M2 pacTBOpa a3sOTHOKHCAOTO cepebpa.

H3 nafinennoro no srofi GopMyne copepKaHus XJI0pa HYKHO BHI-
gectb 0,5 M2, T. €. BBECTH NMOMNpPaBKy Ha H3GHITOK PacTBOpa a30THO-
KHcsaoro cepebpa, HeOGXOAMMBIA AJIsl MOJNYYEHHS 3aMETHOTO H3MeHe-
HHsSI OKPacKH TNPH THTPOBAHHH.

Mphimeganne. Ilpn MasoM colepXamua XJA0pa B HcCleflyemofi Bofle
(MeHee 10 m2/8) nAs onpeReseRHs HYXKHO CKOHUEHTPHpOBaTh 250— MA BOAK
no o6veMa 100 ms. Ilpa comepxamm® XJOP-HOHOB B HCcieayeMod Bofie Gouee
400 M2/a ee HYXKHO Nepej OMPEReNeHHeM COOTBETCTBEHHO pa3GaBHTh.

§ 150. OnpeneneHne xnopanpu noMomHu na6opa-
Topud Pe3HHKOBA NPOH3IBOAHTCA B MPHHUHNE TaK XKe, KakK
ONMKMCAHO BHILE, PA3HHIA 3aKJI0Y9aercsi TONBKO B OTASNbHHX [eTa-
JIfIX — TeXHHKe paboThl M KOHIEHTpauuH pacTBopoB. OpHEHTHPOBOY-
Hoe H TOYHOE ofipe/ieieHHe COAePKAHHS XJIopa NMPOH3BOAAT Pa3J/IMIHO.
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OpueHTHupoOoBOYHOe onpeneseune. K 5 ma poam
npu6asasior 1 kKanmo 10%-Horo pacTeopa XpOMOBOKHCJIONO KaJslusi H
tatpyior 0,1-H. pacTBOPOM a30THOKHC/IOrO cepefpa R0 MNOSBJIEHHS
KpacHo-6ypoli okpacku. ColiepxXaHue X/Op-HOHA B 1 2 BOAB BHIYHC-
JSIOT no (opmyne

a-H-355-200=mx2/2 Cl,

rae a— pacXoji pacTBOpa a30THOKHC/IOro cepe6pa;
K — HOPMaJbHOCTb PacTBOPA a30THOKHCJIOro cepe6pa;
200 — mHOXHTe/Ib A mepecyera Ha 1 z;
35,5 — 5KBHBaJIEHTHHI/l BEC XJIOp-HOHA.

Toauunoeonpenenenue Ecan opueuTHpOBOuHOE onpenele-
HHe TO0Ka3ajlo, YTO BOJAA CONEpKHT MeHblle 400 #2/2 XIOp-HOHA, TO
nns TouHoro onpeneneHust 6epyr 50 ma Boaw. Ecau comepxadue
xJ0p-HoHa B BoAe mnpesnimaer 400 me/2, T0 GepyT BOAB COOTBET-
CTBeHHO MeHbille. K OTMepeHHOM nopuHu BOAL NpHOABJASIOT 5 Kaneab
10%-Horo pacTBOpa XpPOMOBOKHC/OTO KaJlisi M OTTHTPOBHIBAIOT e€e
0,1-u. pacrBopoM a30THOKHcJOrO cepeGpa. ComepXKauue XJOp-HOHA
B BOJie BHIYHCJSIOT NO Gopmyae

a-u-3:">q.5—1000=“z/‘/z cl,

rae A —o6beM BOAB, B3ATHIN NS aHaNU3a;
a— pacXoJ' pacTBOpa a30THOKHCJIOro cepebpa;
K — HOPMaJbHOCTb pacTBOpa a30THOKHCJOro cepebpa.

§ 151. Hekoropoe npeacTapiieHHe O COJEepXKaHHH XJIOpa B HC-
chenyemofi BOAe JBaeT XapaKrep OCanKa, o6pasyionierocsi nNpH npH-
6aB/ieHHH K BOJle PacTBOpa a30THOKHCJOro cepebpa. PeakTuBoM
Ansi 3Toro omnpeneieHuss cayxkut 10%-Hulfi pacTBOp a30THOKHC/IOro
cepebpa, NOAKHC/IEHHBI a30THOA KHCJOTOM.

OpHeHTHPOBOYHOE ONnpelneeHHe CONEPXKAHUA
XJ0pa NpousBOAAT cleAyiomum obpasom. K 5 ma uccaenyemon
BOAHW B NpoGHpKe NPHOaBHUTH 3 KAIJIM pPacTBOpa a30THOKHCJIOrO ce-
pebpa u no o6pasoBaBilieMycsi OCAJiKy OLEHHTL COAEPXKAHHE XJOpa
B Mccllenyemoll BoAie, Nosb3ysch Ta6Ja. 25.

Ta6auua 25
OnpexeneHne cogepXaHHA XJopa MO XapakTepy OcalKa

XapakTep ocaaka CopepxaHHe xaopa

B M2[a
Onanecuenuus, crabasg MyT™s . . . . . 1—10
CH/bHAA MYTb . . . . . . . 1050

OGpasyioTcs xJ0nbs, HO ocenalot He
CPa3Y .+ « v v o 0 4o s % s u G s 50—100
Beanfi o6beMHCTHIE 0CajoK . . . . . Boaee 100
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XXIIl. ONPEAEJIEHUHE COOEP)XAHHSA CYJ/Ib®AT-HOHA

§ 152. ConepXaHue cyabpaT-uoHa onpeaeisercs He-
CKOJIbKHMH METOAaMH.

BecoBo# MeTOJN OCHOBaH Ha HHYTOXHO Majioil PacTBOPHMO-
CTH CepHOKHCaoro Gapus B Bofe. K Hccaenyemo#i Boae A06aBJsioT
XJIOpHCTHI# Gapuii, npuyem HoH SO, ocaxpaerca B Bufe BaSO,. Mo
Becy o6pasoBasiuerocss BaSO, Buuucasior cogepxanue SO; B uc-

caenyemoii Boge. HecMoTpst Ha BCio MPOCTOTY, 3TOT METOA OTHOCHTCS
K YHCIYy HaHMeHee TOYHHIX BECOBHIX MeTONOB. [leJo B TOM, YTO CyJib-
¢ar Gapus HHKOTJAA He MOJNYYaeTcs YHCTHIM, a BCerla COAEpXKHT
NOCTOPOHHHE BelllecTBa BC/EACTBHE siBJIeHHsi coocaxcAeHus. Hasyye-
HHIO TIPOLleCCA OCaXKJAEHHsT CEPHOKHCJIOro 6apHs MOCBAMIEHO OrpoM-
HOE KOJIHYeCTBO paGoT, HO HECMOTPSl HAa 3TO He HaiJleHO O6IHX yCJ10-
BHH OCaXJeHHs, AAIOUHX BO3MOXHOCTb MOJNYyYaTb YHCTHIH OCaJOK
NpH ocaXKJeHHH Cyjibdara 6apus B NPHCYTCTBHH MOCTOPOHHHX 3JIeK-
TPOJIATOB B PacTBOpPE, H3 KOTOPOro NMPOM3BOAMTCA ocaxjeHue. Ilpu
3TOM BeC OCafiKa MOXET OKas3aThbCs KAaK MeHbllle TeOpeTHYecKoro 3a
CYeT CooCaxc[ieHHs1 CY/b(ATOB MEJOYHBIX METAJJIOB H KaJblHfA, TaK
H 6osibllle — 32 CYeT COOCaXAEHHs1 MOCTOPOHHHX NPHMeCeii.

Peuentypsl ocaxxJeHHs, peKOMeHAyeMble Pas3/HYHBIMH aBTOpPaMH
ANsi TeX WJIH HHBIX YCJIOBHi, OCHOBAHBI MO CYIleCTBY Ha KOMMeEHCa-
UH#H B3aHMHO TNPOTHBOMOJIOXKHEIX OIIHGOK M CBelleHHA ajre6pawnye-
CKO#l CyMMBI OIIHGOK A0 MHHHMyMa. CiieflyeT, OHAKO, OTMETHTb, YTO
NpH aHaiu3e OOBYHHIX, C1a60 MHHEpaNH3OBAHHBIX BOJ OIUHOKH, 06-
YCJ/IOBJIEHHBIE HETOYHOCTBIO BecOBOro ompefeseHuss SO, He BeJlHKH
H He MUMelOT OOHYHO MPAKTHYECKOTO 3HAaYeHHs.

§ 153. Cornacho T'OCT 4389—48 onpeneneHne CoaepXKaHHsA
cy/lb(aT-HOHa BEeCOBHIM METOJOM MNPOH3BOJAHTCS CJeAyioimHM obpa-
30M.

100 wau 150 ma Hccrenyemo#t BOAH, B 3aBHCHMOCTH OT KoJiHye-
CTBA CyJb(aToB, MOAKHCAHTD COJNSTHOH KHCAOTOM (3 MA CONsTHON KHC-
Jgotel 1:1 Ha 100 #2 uccepyemolt BoAH) M YMapHTb B CTakaHe JO
50 ma. J1aTb OTCTOATBECS B TeYeHHe 3 YacoB H OTQHJBLTPOBATH BHINAB-
IHe XJOMbsi TYMATOB H rejis KpeMHeKHcIoTH. Ocallok Ha ¢uiabTpe
MNPOMBITh HAeCTHVIHDOBAHHOH BOJAOH, TMOAKHCAEHHOH COJITHOH KHCIO-
TO#H, NPHCOeAHHsIA NMPOMBIBHBIE BOAN K (puabTpaty. CMech duabTpaTa
H NPOMBLIBHBIX BOJ yNapuTh A0 50 x4 W B KHNsiH# PacTBOP MPHJIHTDL
no Kanism 5% -Hblft pacTBOP XJIOPHCTOrO GapHsi, MPEABAPHTENBHO Ha-
rpetiii go 70—80°. IlpuiauBaHue XJOPUCTOro Gapusi 3aKOHYHTH
nocjie TOro, Kak NpoH3OHAeT MOJHOe ocCaxcAeHHe Cyab(artoB, NpH KO-
TOPOM B OTCTOEHHOM pacTBope He HO/MXKHAa 06pa3soBHIBAThC MYThb
npu npu6aeieHun 1—2 kaneap 59%-HOro pacrBopa XJOpHCTOro 6a-
pus. Ilpu 3ToM B pacTBOpe JO/MXKeH GHTb HEKOTOPHIH H3GLITOK XJIOpH-
croro 6apus (npu Ao6aBJleHHH K B3ATOA M3 CTaKaHa Kallle OTCTOeH-
Horo pacrBopa Kamau 0,1-H. pacTBOpa cepHO#H KHCJOTH JAOJXKHaA NOo-
SIBJASITBCS MYTb).
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Pacteop HarpeBaTh 3 yaca Ha KuNsime# BOAsHOH GaHe W 3aTeM
OCTaBHTb A0 CJIEAYIOLero AHA MPH KOMHaTHO# Temmepatype. ITorom
0Calok OTQHIALTPOBATH Yepe3 MJOTHHI (GHJABTP, MPOMHTL ropsyei
JAECTH/JIHPOBAHHOW BOAOH MO OTPHIATE/ILHOR PeaKUHH Ha XJOp-HOH,
BBICYILIHTb, MPOKAJHUTL A0 MOCTOSHHOrO BeCa W B3BECHTb. BHYHCAHTH
KOHIleHTpalHio cynbdar-HoHa X B uccaenyemoit Boae no gopmyae

X = 0,4115 VQ 1000 ,

rae 0,4115 —koapdunuent ana nepecyera Beca BaSO, Ha cysb-
dar-uoH;
Q — HalifeHHBI BEC OCagKa CEPHOKHCJAOro 6apus;
V —o6bem Boabl, B3ATHH AJs ONpenefeHus, B M.

§ 154. [IpuHNUD HOAOMETPHYECKOTO MeTOAa ONpe-
KeseHUusA CyJabdpaT-HOHAa C XPOMOBOKHCJIHM G6a-
pHewm 3akilioyaercs B caenyiowem. K uccrenyemoii Boge mpu6a-
BJISIOT CyXOro XpOMOBOKHCJIOrO 6apus 1 cosHolt kucyiorsl. [Ipu atom
XpoMOBOKHC/IHI Gapuii pacrBopsiercs. Mo SO, comepxaumecs B
BOJE, CBfI3LIBAIOT 3KBHBAJICHTHOE KOJIHYeCTBO HOHOB Ba'® W oca-
XKAAIOTC B BHAE CEPHOKHC/IOro Gapus. 3aTeM pacTBOp HeATpaJM-
3YIOT aMMHaKOM H OCTaBLiHeCs B PacTBOpPe HOHH GapHsi CHOBAa BHI-
najaioT B OCafioK B BHAE XPOMOBOKHCAOro 6apus. B pesyabrare 3THX
peakuuii B pactBope octaHyrcs HOHm CrO’ B KojHYecTBe, SKBHBA-
JeHTHOM HWMeBllHMcs B Boge HoHam SO; . Hror stux peakuuit

MOXHO aupasmb OAHHM ypaBHeHHeM
‘ BaCrO4 + SO} = BaSO, 4 CrOy.

Janee ocamok, COCTOAMIHA H3 CMeCH CEPHOKHCJIOrO H XPOMOBO-
KHcJoro Gapusi, OTOHALTPOBBHIBAIOT, K (PHABTPATy NpHOABASIOT HOAH-
CTHIfi KaJuili W BBIAGNHBLIMACA TMPH 3TOM HOX THTPYIOT THIIOCYJIb-
putom:

2CrO¢+ 8H +6J'=2Cr" + 3Ja+4H;0;
Ja+ 28505=2J" + S,0%.
Ilo pacxomy rumocy/ibHTa BHYHCIAIOT cogepxkanue SO B Hc-

cieayemoit BoJe. .
CorslacHO MpHBEAEHHBIM BHIIlIE YPAaBHEHHSM SKBHBAJIGHTHHIi Bec
SO; nonxeH ObiTb MPHHAT NPH BHYHCJIEHHH PABHHIM OAHOH TpeETH

HOHHOrO Beca, T. €. 96'266 = 32,022.

§ 155. Ilo IF'OCT 4389—48 npeaycMaTpHBaeTcs CAAYIOWHA XOL
onpepeneHus cyiabpar-HoHa.

OTMepuTh B KOHHYeCKYI0 KonGy 200 ma ucciienyemoi BOAH H Ha-
rpetb ee Ao Kuneus. Jo6aeutb 0,5 2 CyXoro XxpoMoBOKHcJIOro Gapus
u | ma 2,5-H. pacTBopa.CO/NsHOR KHCJIOTH. KHOATHTD KHAKOCTD
3—4 wmuH., npUyeM JOJKHA NMOABHTbCA Oypas OKpacka.

116



Cusitb KOGy c RarpeBaTesqbHOro npHGOpa, HeATPaNH3OBATH
XUAKOCTh 5%-HEIM PacTBOPOM aMMHaka, NMPHGABJAA ero Mo KanJjasaMm
JO .JKEeJITO-3€JIEHOr0 OKpalMBAaHHSI COAEpXKHMOro Koa6un. Peakumio
JOBeCTH 3aTeM A0 HeATpaJbHOH M/H OYeHb CJ1aGo miesoyHo#H (mpoba
JNaKkMycoBO# OyMaXKoii); OCTYAMTb A0 TeMnepaTypw 15° u cHoBa
NpOBEpHTh peaKuuio XHAKOCTH. HeHTpaibHylo cMech nepeHecTH B
MepHyi0 KoJIOy BMeCTHMOCTbIO 250 M4 H JOBeCTH O0beM CMecH [0
MeTKH JeCTH/UIHpOBAHHOA BOJNO#, B360ATaTh H (HJIBTPOBATHL uepes
cknaguateifi cyxofi ¢uanstp. [lepByio mopuuio ¢uasTpata OTGPOCHTD,
3aTeM OTMepHTb B JABe KouOH (c mpoGkamu) mo 100 ms ¢uabTpara
¥ 106aBHTb B KaxAyio H3 HHX no 10 ma 10%-Horo pacrBopa Hoau-
CTOro Kalus H 5 M2 2,5-H. pacTBopa coNsiHOA KHCJOTH. OCTaBHTH
Kosi6n Ha 20 MHH. B Bofle, HMelomeli TeMnepatypy 8—10°. Bupenus-
mufics HoA THTpoBaTh 0,05-H. pacTBOpOM runocy/ib(dura HaTpHs, AO-
GaBnsAsi NOA KOHEW THTPOBaHHA B KayecTBe HHAHMKATOpa pacTBOp.
Kpaxmania.

Conepxanue cyabdar-HoHa X B HcCleAyemMoll BOAe B M2/4 BB+

YHCAHTB no (opMyne
X=a-T-25-5,

e a-—— pacxoA runocyjabpHTa B M4 Ha THTPOBAHHE HONA, BHIAE-
aupwerocsa B 100 m#s2 duabTpara;
2,5— MHOXHTEAb AJs NepecyeTa pacxoja FUMOCYAb(pUTA Ha
Becb ¢duabtpar (250 ma);
5 — MHOXHTeZNb A/ nepecyeTa pe3yJbTaToB Ha 1 2 BOAH (Tak
KaK aas onpegesneHus B3siTo 200 4.2 uccaeryemoil BOAR);
T=n-32,022— turp runocyibduta no SOY;
H— HOPMAJIbHOCTb THMOCYJb(HTA.
Mpumenanus.
1. ITpu conepxanun B Bojie Gonee 250 m2/s4 HOHa SO" mas onpefeaesHs

HYXHO #au Opatb He 200 Ms @iccieXyeMOA BOAM, a COOTBETCTBEHHO MEHbIUIHi
06beM (50—100 Ma) = nggen onpenesienueM pasGaBaATh AeCTHILIUPOBaHHOM
Bofiofi MpuGnusutenvHo A0 200 M2, M XKe NPelBAPHTENbHO Pas3GaBasATb HCCJe-
AyeMyl0 BOAYy HAECTHJNHPOBAHHOA BOMOA B MePHOA KonGe C TaKHM PpacueToM,
o6t B 200 a2 pasGasneHwofi BOAL cOfepxanoch He Gonee 50 x2 SO4”. Ipu
O%enb Manmx cofiepxamuax SO,” B Bofle, Hao6OPOT, HyXHO 6paTh ANs onpefe-
aenus 400—500 M4 vocneflyeMOA BOIW @ NOCKe NOAKUCAEHUS CONAHON KHCJIOTOH
CKOHIEHTPHPOBaTL NPUGNU3HTeAbHO A0 200 m4. Bo Beex 3THX CIyuasx npH Bhi-
QHC/IEHHH DPe3yAbTaTOB HYXHO gqecrb B3ATHA ANS onpelesieHHss 06beM BOAB HAM
Xe KpaTHocTb pasGaBieHus. npHBefleHwofi BHlle (OpMyJe AAA BHYHCIEHHA
copepxamus SO4” BMeCTO MHOXMTeNs 5 GyfAeT COOTBETCTBEHHO APYTOH MHOXH-
Tedb.

2. Npu_ sHaMTeNbHOA OKUCASEMOCTH BOAM HAH TIpH 3aMETHOM COAePKaHWH
oxucirrenefi Fe'**, NO’ B pesyabTaThl OfipefiefieHHSI HYXKHO BHOCHTb NOMNPaBKY.
MonpaBKy nonyyaloT Ha OCHOBaHHH CNEUHANbHOTO ONWTA. DTOT ONMT HPOBO-
AuTcsl COBEpLIEHHO TaK Xe, KaK U omnpenejeHHe com;pxca-uuﬂ cyabdar-HoHa,
HO BMeCTO XPOMOBOKHC/IOrO Gapusi Gepercsi THTPOBAaHHMWH pacTBOp ABYXpOMOBO-
kucnoro Kanus. [lompaska Moxer GMTb KaK CO 3HAaKOM NJIIOC, TaK M CO 3HAKOM
MHHYC.

3. Onpeslenenre coflepXanusi CYAb(ATOB ONHCAHHWM METOAOM MOMeT Npo-
U3BOAUTBCA (€3 AHANWTHYECKHX BeCOoB, HO NOMKHM OHTb 3apaHee 3aroToBJEHH
HaBeOKH NIBYXPOMOBOKHC/IOTO KaJiHA (ua# (PHKCAHANW) ANA YCTAHOBKH M Npo-
BepKH THTpa PacTBOpa THNOCYJAb(HTA.
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§ 156. OnpenenenrveconepXxaHuscyabpar-uoua
(SO;) npunoMomuaa6opatTopuu PesHHKOBaA o6beM-

HeIM MeTONOM MpHMeHsieTcss NpH collepkaHuun B Bofte SO, Gosee

80—90 m2/2. OnpeneneHue NPOHIBOAMTCS B TOH Ke NpoGe, B KOTO-
poii onpenensach o6mas xKecrkoctb (cM. § 127). B pacteop nocsie
onpenefieHnss o6mel XKeCTKOCTH nNpuGaeuTh nunerkod 5 sa 0,1-H.
pacTBOpa XJOpHCTOro 6apusi u uyepe3 2—3 MuH., B TeYeHHE KOTOPHIX
Kosn6a Ao/KHA ObITh 3aKpHTa NMPOGKOH, THTPOBATb PAcTBOPOM MaJb-
MuTara (creapaTa) Ka/iug 1o Kamjie NPH MOCTOSHHOM NOMeIiHBaHHH
J0 TOsIBNIEHHS sIpKO# po3oBo#t okpacku. Ecau posoBas oKpacka mo-
sABAsieTca nocie no6asneHus Bcero auwb 0,1—0,3 sz pacTeopa nanb-
MHTaTa (cTeapaTa), THTPOBaHHE MpepBaTh, 106aBHTbL K PacTBOPY emie
5 sa 0,1-H. pacTBOpa XJopHCTOro Gapus u uepes 2—3 MHH. MpoaoJ-
XaTtb THTpoBaHHe. Eciu W B 3TOM cllyyae po3oBasi OKpacka BO3HH-
Kaer mocje Jo6aB/ieHHsl TAKOro XKe MaJioro KoJIHYeCTBa MajibMHTaTa
(creapara), To onpeneseHune cleayer NOBTOPHTD, MpHYEM fepea ofpe-
neneHueM cofiepkanua SO’ Hccheayemyio BOAY ClellyeT TpeaBapH-
TeJIbHO Pa36aBUTb B MEPHO# Koabe AecTHANHPOBaHHOMH Bonoil. B aToM
cayyae 100 sz pasbapneHHO#H BOAB HYXKHO MPeABAPHTENBHO OTTHTPO-
BaTh MaJbMHUTAaTOM (CTe€apaToM) KajiHs TaK XKe, KaK MpH onpexnefe-
HuH o6miel XectkoctH (cM. § 125 u § 127), a 3ateM nocTynath,
KaK yKa3aHo BHIllle.

Conepxanue cyabdar-HoHa B Boge X B M2/4 BHYHCAHTD 10 op-
MyJe

__ (bny—an)-48.1000
X= A

rae b— o6uuit 06beM Ro6aBAeHHOrO PacTBOpa XJOpHCToro Gapws;
H, — HOPMaJIbHOCTb PAacTBOPa XJIOpHCTOro 6apws;
a—o6muii o6beM pacTBopa nasbMHTaTa (CTeapara) KaJjud,
M3PacXOJ0BAaHHOrO HA THTPOBAHHE;
H — HOPMaJIbHOCTb PAaCTBOpa MajbMHTaTa (CTeapaTa) Kaaus,
A —B3aThifl ad onpenesieHHs XECTKOCTH (a C/IEROBaTe/NbHO H

aas onpenenerus SOY) 06beM HCCIAEAYeMOR BOIHI.

NMprameuanue. Ecum onpesenemue colepxanwns SO NpoH3BOANIOCH
C TNpefBapHTeNbHEM pas6aBieRHeM WHCCHEAYeMOA BOIM, TO NpPH BHIHCICHHAH
PesybTaToOB HEOGXOAHMO Y4ecTb KpaTHOCTb pasGaBieHHs.

§ 157. HepenomerpuuecKH i MeTON NPUMEHAETCA NPH
ColepXXaHuu B HcclenyeMoi Bode cyibdar-uHoHa meHee 80—90 me/a.
B MyTHOMEpHYyi0 NMPOGHPKY HaJHTb HCC/AENYeMYIO BOAY AO OTMeTKH
100 m2, npu6asuth 5 Kanenp 10%-HOro pacTeopa XJOpHCTOro GapHs
¥ TNepeMellaTh PAcTBOP C MOMOMIbIO INapHKa-Mewadku. Yepes 5—
6 mud. HedenomerpupoBats (cM. § 100).

a) Ecau copepxanne SO menbine 25 m2/a, PUCYHOK Ha JHe
npo6upku Gyaer BuaeH. B stoM cayyae cienyer CpaBHHBATb HHTEH-
CHBHOCTb TOJIy4eHHOr0 MOMYTHeHHsi C HedesoMeTpHYecKol IKaJof.
CpaBHeHHe NPOH3BOAKTDL C/AERYIOMHM 06pasoM.
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Bo BTOpyi0 MYTHOMepHYIO NpOOGHPKY (HaXOmsmiyloCsi B JPYroM
rdesjie KOMMNapaTopa) HaJHTb TOXEe HCNHTYeMyiO BOAY HAO BHICOTH
100 #x. Ha 3Ty BTOpPYI0 MpOGHPKY HaJIOXKHTH WIKaNy-CBEeTO(QHILTP
H noAo6paTb Ha Heil 3TaNOH, COOTBeTCTBYIOMIHH OOpasoBaBilieHCs
MYTH.

6) Ecan comepxanue SO} Gonee 25 mz/a, TO PHCYHOK Ha JHe
npoOHpPKH He npocBednBaer. B 3TOM Cilyyae HedesomMerpupoBaTh
o6uiuHbiM nyteM. Comepxanue SO { onpeaeauts, Nob3ysch Taba. 26.

B) Ecau npu HedenomerpupoBaHHH BHCOTA CTONGA KHAKOCTH B
npo6GHpKe moayyaercs MeHee 32 MM, ONpeneJuTb comepxaHue SO’
O6beMHBHIM MYyTeM, KaK OMHCAHO BHILIE.

Ta6auua 26
Tabanna Aas onpeleneHus cyabdar-HoHa (SOQ’) no MyTHOMepy
BucoTa croata » I| BbicoTa cToa6a p
XKHUAKOCTH NO Conepxanne SO, WHUAKOCTH 1O Conepxanne SO,
MyTHOMepy B M2[R MyTHOMEpY B M2[A
B MM B MM
140 20 45 55
120 22,5 41 60
100 25 37 65
95 27,5 35 70
85 30 33 75
75 35 32 80
65 40 31 85
50 50

§ 158. OpHeHTHPOBOYHOE NMpPpeACTaBJeHHEe O CO-
nepxanuu SO,/ B Mccaeayemof BOxe JaeT Xapakrep
ocanxa, o6pasyionierocss npx npu6asJeHHH K BOJile PacTBOpa XJIOPH-
croro Gapusa. K 5 ma uccnenyemolt Bogn npu6aBuTh B NpoGHpKe
3 kanau consiHo#t kucyotH 1:1 u 10—15 kaneas 2,5%-Horo pac-
TBOpa XJopucroro 6apus. ITo o6pasoBaBiueMycst OCaKy OUEHHTb CO-
nepxanue SO; B HcCliefiyeMoii Boje, noab3ysich Taba. 27.

Tabauga 27
OnpeneneHne coaepxants cyabdar-uona no xapaxrepy ocajxa
”
Xapaktep ocanxa Conepxanne SO,
B M2[A
Cna6ast MyTb, NOABAAIOUWIAACA YePe3 HECKOAbKO MHHYT . . 1—10
Cna6as MyTb, NOABAAOWIAACA CPA3Y .« « + « « « « + . . 10—100
CHABHAT MYTD « v . « ¢ « 4 o o o « o o o o o o o o » 100—500
Ocanox, KOTOPHIit GHCTPO OcakfaeTcs HA AHO NMPOGHPKH Boaee 500
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XXIV. ONPEAEJIEHUE COAEP)XAHUSA )XEJIE3A

§ 159. He cymecTByer MeTONOB A/l KOJHYECTBEHHOrO onpesee-
uHua BceX GopM, B BHJAE KOTOPHIX MOXET NPHCYTCTBOBaTb KeJje3o B
npupoAuHx Bojax. Hmelomuecs MeroAsl NO3BOAIOT ONpeAeNsATb
TOJNIbKO Oflllee COepKaHHe 3aKHCHOrO (ABYXBaJIGHTHOTO) KeJsesa H
oflllee COAepKaHHe OKHCHOTO (TpexBasieHTHoOro) xenesa. HauGosee
pacnpoCcTpaHeHHBIM MeTOAOM OfpelefieHHs SBJASETC KOJOPHMETpH-
9eCKHAi MeTOA ¢ pPoAaHHucTHIM amMoHHWeM. OH OCHOBaH Ha TOM, YTO
POAAHHCTHIH aMMOHHI JaeT ¢ HOHaMH TPeXBaJIeHTHOro KeJje3a Kpac-
Hoe OKpallliBaHHe B pe3y.abTaTe 00pa3oBaHHsA POJAHOBOro xeJesa:

Fe™" + 3CNS’=Fe(CNS),
NJIH KOMIUIEKCHHIX HOHOB, HampHmep:
Fe™ + 6CNS’=[Fe(CNS)s]”.

OnpenensioT 06BIYHO OTAENbHO OKHCHOE KeJle30 H ofllee cofepxKa-
HHe XeJnesa. [lna onpepenenusi o6Liero cojiep:xaHusi JByXBaJieHTHOE
KeJsie30 NMpeABapHTe/IbHO OKHCJSIOT 0 TPexBaJeHTHoro. JiByxBaJieHT-
HOe 2KeJle30 BHIYHC/AAIOT M0 Pa3HOCTH MeXAy OOGLIHM COAepKaHHeM
XKesle3a M COJiepXKaHHeM TPEeXBaJIEHTHOTrO KeJesa.
§ 160. [Ipu onpeneneHun ob6niero coAepXaHuf
XK eJe3a NpelBapHTe/IbHO MPOH3BOAHTCA KauyeCTBEHHOE OnpoGoBa-
HHe BOAB Ha COAepaKaHue XKeJie3a C MPHOIHKEHHONH KONHYeCTBEHHOH
ouneHkoi. Eciu obniee conepKaHue xese3a He npeBulluaeT 2 xe/4, TO
Aas onpefeneHus caeayer B3Atb 100 ma uccaenyemol BoAn B Mep-
Hyio Konby o6bemom Ha 100 ms. B apyryio Takyio ke Konby oTme-
PUTb TaKoil 06beM CTaHZAPTHOrO pacTeopa xeje3a (1 #4 coOAepKuT
0,1 m2 Fe'""), B KOTOpPOM CONEPXXHTCA MPHMEPHO CTOJILKO 2KE JKe-
ne3a, ckoabko B 100 ma uccnenyemoil BOAH, H AOGMHTH Kouby a0
YepTH HAeCTHJIHPOBAHHOH BOAO#H. B 06e Konbul npu6aBHTL MO 2 MA
KOHUEHTPHPOBAHHOA CO/NAHON KHCJIOTH, MO HECKOJIbKO KPHCTa/NI0B
nepcysnbdata ammonus uau no 10 kaneap 3%-Ho#l mepekucH BOJO-
POAa W COAepKHMOe KOj6oueK XOpoLIo mepeMelliaTb. 3aTeM B 06e
KOJG6B J06aBHTD 1O 2 M2 50% ~HOro pacTBOpa poAaHHCTOrO AaMMOHHS M
CHOBa Xopowo mepemeiiatb. OKpackH MOJy4yeHHbIX PacTBOPOB CpPaB-
HHTb B Kojopumerpe. OG6luee cofepXkaHHe Xesne3a BBIYHCJAHTDL TO-
dbopmye
__hy-a-0,1-10
X= A
rge X —oGiiee coaepxaHue Xenesa B HCCAEAYeMO#t BOae B M2/4;
hy,— BHICOTA CTAaHZAPTHOTO PacTBOPaA;
h; — BEICOTa HCMLITYEMOrO PacTBOpa; _
a—o6beM CTaHJapTHOrO PacTBOpa XeJjesa B MA.
Ecau ofuiee comepxaHue Kejesa B HcCleayeMoi Boje Gouee
2 m2/2, TO ans onpejeneHuss HYXHO B3ATb He 100 ma, a cooTser-
CTBEHHO MeHbllHit 06beM HcClelyeMol BOAB H pa36aBuTb AeCTHIH-:
poBanHo# Boaofi no 100 ma. PasbaBneHue yyecTb MpH BHIYHCIEHHH
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coZiepx<aHHs XKeJle3a: BMeCTO MHOXHuTeNss 10 B npuBejeHHOH BHIlIe
¢opmyne 6yner, COOTBETCTBEHHO, APYroil MHOXHTEJb.

§ 161. ConepxaHue B BOJe OKHCHOT O X eJle3a onpeleaarb
TaK e, KaK H ofluee cOJepxKaHHe, 32 HCKJIIOYenHeM H0GaBKH Nep-
cyabarta amMonus (MAH NMepeKHCH BONOPOAA) K HCHHTYeMO# BOJE
H K cTaHAapTHomy pacteopy. CpaBuenHe NMOJy9eHHBIX OKPacOK Mpo-
M3BOJHTb B 3TOM Clyyae ClefyeT TOTYAC Ke MO A06aBJieHHH PeaKTH-
BOB, TaK KaK WHTEHCHBHOCTb OKDACKH HCCJeAyemo#l BOABI MOXeT
3fiecb GHICTPO MeHATbCA.

§ 162. Onpenenenne Xene3a KakK ABYyX, TaK H
TPEeXBaJIeHTHOTO MOXHO NPOHM3IBOAUTDL MNPH mNoO-
MowH Nabopatopuu PesHunKoBa.

IOns onpenenenus conepxauusa Fe'" uaaure B npo-
6GupKy HcCaellyeMyio BOAy A0 MeTKH 5 M2, NMPHGABHTb HA KOHYHKe
CTeKJSTHHOA JIONATOYKH KHCJIOro cepuokucyoro kKaaus (KHSO,) u
cTonbko ke Kpacuoit KpopsHo# conu Ki[Fe(CN)e). Pacteop B360J-
TaTh H KOJOPHMETPHPOBATb, PACCMATpHBas NPOGHPKY COOKY H CpaB-
HHBasi OKPAaCKy C OKpacKkoii CBeTO(HJILTPOB COOTBETCTBYIOLeil
wKansl. Ecau comepKauue 3aKucHOro Kejesa B BOJge MeHee 2 M2/a
(kpafiHuil 3Ta/IOH 1IKa/NH), TO €r0 coiepXXaHHe ONpelesNHTb CIenylo-
muM ob6pasom. K HOBOi npoGe npuGaBHTb HECKOJIBKO KPYMHHOK Mep-
cynbdara Kanus KoS;0s (npu stom Fe'" okucaurcs no Fe'"") unpo-
H3BOAHTH oNpefie/ienHe No cnocoby, onucaHHomy Huxe (§ 163) ans
onpejie/ieHHss OKHCHOro »Kesesa. Takum o6pasom Oyner onpenejeHo
oflee KONH9eCcTBO Kese3a. UTo6u HalTH KoJnyecTBO HOHOB Fe'', u3
MOJY4YEHHOrO pe3ysbTaTa HYXKHO BhlYecTb KoauyecTBo Fe''", ompepe-
JaeHHoe mo § 163.

§163. Aas onpenenenusa copepxanusa Fe'" uccre-
AyeMyio BOAY HaJHTb B MPOOGHPKY MO METKH O M4, NPHOABHTb HA KOH-
9HKE CTEeKJISSHHOH JIOMATOYKH KHCJIOrO CepHOKHCJIOrO KaJlHsi H CTOJBbKO
xe popanucroro Kaaus (KCNS). Pactsop B3GonTaTh H 9epes 3 muH.
KOJIOpHMEeTPHPOBAaTh, PACCMATPHBAsi COAEpPXKHMOe NPOGHPKH CBepxy.
Eciiu oKpacka XHIKOCTH OKaXXeTCsi HHTEHCHBHEe CaMOro SIpKOro 3Ta-
JIOHa CTaHJapTHOH LUKaJel, PaCTBOP KOJIOPHMETPHPYIOT, PacCMaTpH-
Basi COJepKHMOe NPOGHPKH CO6OKY. B 3THX cayyasX nosydeHHH# pe-
3YJIETAT HYXHO YTPOHTb.

§ 164. OpuenTHupoOBOUYHOEe onpenenernne o6buero
colepXauHs XeJe3a MNPOHU3BOAAT cCleAylowumM oO6pasoMm.
K 10 m2 uccnenyemoit Boanl B mpoGupKe NMpHGaBHTh 2—3 KamJiH KOH-
IEHTPHPOBAHHON COJIIHOH KHCJOTHI H HECKOJbKO KDHCTaJJIOB mep-
cynbpara Kanus uau nepcyiabdara ammonus (NHg):S:0s uau xe
1—2 xannu 39%-uoii MepekucH BOAOPOAA H CMech B36osiTaTh. 3aTeM
noGasutb 0,2 m2 50%-Horo pacTsopa POAAHHCTOTO AMMOHHA H CHOBZ
cMecb B36oaTaTth. [10 HHTEHCHMBHOCTH MOAYYEHHOrO OKpaIUMBaHHA
onpejeNduTb NpHMepPHOe COJEp)KaHWHe KeJsesa, NMOJb3yschb Taba. 28.

[Tosib3ysch TaGJ. 28, MOXHO ONpeNeNHTb, KpoMe O6lero copep-
XKaHHA KeJlesa, OTAENbHO COAepKaHue xKenesa okucHoro. [Ipu omnpe-
JIeJIeHHH CoJiepXKauHsi OKHCHOTO KeJjiesa NOCTYNaTh TaK e, KakK ¥
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Ta6auya 28

OnpeneneHHe cofepkaHHs Xexesa N0 OXPamMHBAHHIO BOAM
¢ POAAHHCTHIM AMMOHHEM

Liser pactsopa (npH PacCMaTPHBAWHH CBEpXY BHH3) Conepx;anxug  Jieacaa
OKPalUHBAHHA HET . . . . « « &« ¢ « v o o o v o o o o Mesnse 0,05
Ensa 3aMeTHHlii KeATOBaTO-pO30BaTHIAl . . . . . . . . . 0,05—0,1
Caabhiii eATOBaTO-pO30BATHH . . . . . . « o « . . . 0,1—0,5
MearoBaTo-po30BaThIil . . . . . . . ... ... 0. 0,5—1,0
XearoBato-Kpachmit . . . . . . . ... ... .. 1,0—2,0
Kpacumt . . . . . . . . ..o 00000 Boaee 2

NpH onpeneseHHH oOLIero CONepPXaHHA KeJie3a, HO TOJbKO He MpH-
6aBJATb OKHCAHTENb (Mepcyabar aMMOHHS HJH MEepPeKHCh BOAO-
pozna).

TMipuMmevaune Ilpu comepkamuu Xenesa B mccaeNyeMofi Bose Goxee
2 M2/2 BORY HYXKHO COOTBETCTBEHHO Pas6aBHTb NeCTHI/MPOBAHHOA BONOA, a 3aTeM

NOCTYNHTh, KaK yKasaHo enume. IloMyueHHHA npH onpefesieHwd pe3yabTaT HyXKHO
B STOM CiyYae YMHOXMTb Ha KO3dduuueHr pasbapieHHs.

XXV. ONMPEAEJIEHHE COOEP)XAHHSA AMMHAKA

§ 165. Merox onpellenennss aMMuHaka u HoHoB NH, ocHosau Ha

ToM, uro peaktns Heccnepa Ko[Hgly 4+ KOH aaer ¢ ammuakom, B
3aBHCHMOCTH OT KOHUEHTPAIHH MOCHeNHero, OKpacky OT CBETJIOXeJ-
To#i 0 Gypoii; npu GOJBIIOM COREPXaHHH aMMHaKa BHINajflaer Kpac-
Ho-6yphlli OcafioK:

NH, -+ 3KOH + 2K,[HgJ,] = NH,Hg,JO + 7KJ + 2H,0.

HoHu aMMoHHs mpR JeficTBHHM IIEJIOYH, coAepXkamiefics B peak-
‘THBE, TaKXe IepexoNsiT B aMMHaK:

NH, + OH" — NH;+ H;0.

PesyabraThl onpefiesieHHsi BHPaXKaloT pasiuyHo: B BHAe N, B
sune NH; u B Buge NH,,

§ 166. Onpenenenue aMMHaKa MOXHO NMPOH3BO-
AHTb Npu NoMomu na6opatopuu Pesnukosa. Hccre-
AyeMyio BOAY HaJHTb B MPOGHPKY KO MeTKH 5 ma, npHGaBHTH Ha
KOHYMKe CTEeKJIsTHHOM JionaToykH cerHerosoit coan KNaC,H,Os - 4H.0,
pactBop B36osTatb M npuGasute 2—3 Kamiu peakrusa Heccaepa.
PactBop cHOBa B360/ITaTh U CNycTs 3 MHH. KOJOPHMETPHPOBATh, pac-
cMaTpuBasi COJAepXKHMOe NPOGHPKH cBepXy HJAH cOOKy, cpaBHHBas
OKpAacCKy €O CBETO(HIBTPAMH COOTBETCTBYIOLIEH CTaHAApPTHOR 1IKaJHI.
B nmocneauem cayvae, pH paccMaTpHBAHHH COAEPXKHMOro MPOGHPKH
c60Ky, MOJyYeHHHH Mo WIKaje pesysbrar yrpauBaior. Ecan oKpacka
npH paccMaTpHBaHHH COOKY oKasajach sipye KpaiiHero sra/ioHa, 3a-
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nucuiBaioT pesyabrar NH, > 4,5 me/2; pesynbraThl onpenenenus Bh-
paxaiorca B Buie NH,.

§ 167. OpreHTHpPOBOYHOE OmnpeneneHHe coxpep-
XKaHHA AMMHAKa NPOH3BOAHTCA cienyiomuM o6pasoM. K 10 xz
HcctelyeMo#i BOAN B TNpoGupke mpu6asutb 0,2—0,3 M2 50%-Horo
pacrBopa cerHeToBoli cONH (MpH GONBLIONH XECTKOCTH BOAM KOJIHYe-
CTBO MPHGABAAEMOrO pacTBOpa CETHETOBOH COMH HYXKHO YBEJIHYHTD)
n 3areM 0,2 ma peaktHBa Heccsiepa. Ilo HHTEHCHBHOCTH MOJyYeH-
HOrO OKpalIWBAHHsA ONpeNe]HTh MpHMepHoe copepxkanne NH,, nosb-
3ysachb tabu. 29.

. Ta6aunya 29
Onpeneaenne coxepxants NH, no oxpamHBaHHIO BOAK C PEaKTHBOM
Hecenepa
Conepxauve NH,
User pacTsopa (NpH pacCMATPHBAHWH CBEpPXy BHH3) 8 Melx ¢
OKPAamIHBaHHA HET . « « & & + ¢ v o o o o o o o o o = 0,01—0,05
CRaGOXERATOBATBI . « v + v v v v v v v o v o o o o o 0,05—0,3
WKexrosarmifi . . . . . S 03—0,5
Caernoxenrsit . . . . . . O 0,5—1,0
Hearsth . . . . . . .. e e e et e e e e e e . —
BypoBaTo-weaThift . . . . . . . . . ... .0 .. 2—5
Bypo-wenarnii (pactsop MyTHRH) . . . . . . . e e e Boxee 5

XXVI. ONPEAEJIEHHE COJEP)XAHHS
HHTPHUT-HOHA (NOY)

§ 168'. Han6onee nogxoasmiuM MeTONOM OMpefiefieHHsl colepKa-
Hug NO, B NpHPONHHIX BOAAX ABJAETCA KOJNOPHMETPHYECKHH MeTon
I'prcca, oriuyaiomuiics GOMIBUION YyBCTBHTENBHOCTBIO. DTOT METOX
OCHOBaH Ha OOpa30BaHHH a30KpacOK NpH B3aHMOAEHCTBHH B KHCJIOH
cpelle HHTPHT-HOHOB H apoMaTHYecKHX aMHHOB. [Ipu onpenenexuu
NOJB3YIOTCA  PacTBOPOM, COMAEPKAWMM CYJIb(AHHIOBYIO KHCJIOTY,
o-HaQTHIAMHH H YKCYCHYIO KHCJOTY (peaKkTHB HAa HHTPUTH). IDTOT
pPacTBOp NaeT C HHTPHT-HOHAMH PO30BYIO a30KPacCKY.

§ 169. Cozmepxaune HHTPHT-HOHA ONpefe/AOT CJEAYIOMHM 06-
pasoM. Otmeputs B umnuuap 100 ma uccienyeMoli BOAN W TNpHGa-
BHTb 5 M4 peakTHBa Ha HUTPHTH. B Apyrofi uuIHHADP OTMepHTHL Ompe-
HelleHHBlEi 06beM pabouero CTaHAApTHOrO pacTeopa, COAepKaiuero
0,01 2 NO;, B | mr, pa3GaBuTh IeCTHIVIHDOBAHHOH BOIOH JI0
100 2 u npuGaBuTh 5 mMa peaxtHBa Ha HHTpHTH. HyxHO Gparb
Takoli 00beM paGoyero pacrBopa, YTOGH mocje pa36GaBieHHs 10
100 m2 moayuute pacTBOp C KOHueHTpaitneli NO',, He OueHb CHJIBHO
ornyaiouiefics or xouuenrpauun NO; B HccaenyeMmodl Boje; npH-
mepHoe comepxanne NO; B HcceflyeMo#l BOJe HYXHO YCTAaHOBHTB
TNpeABapHTEILHEIM ONPOGOBAaHHEM PEaKTHBOM Ha HHTDHTHL
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Uepes 20 MHH. CPaBHHTb B KOJIODHMETpPe OKpacKy HCCJieayeMoi
BOAN C OKpPacKo# pacTBOpa, NOJYYEHHOr0 BO BTOPOM LHJHHApE.
Conepxane NOj BHuHCAHTL TO (popMmyJie

__ h3-001-42-10
X——————hl g

rae X — copepxauve NO; B HCClenyeMo#t Boje B M2/4;
h,— BHICOTA CTaHaPTHOrO PacTBOPa B UHAHHIAPE KOJOPHMeTpa;
h, — BHICOTa HCClenyeMmOfi BOAH;
a—o06beM pabGouero craHaaprHoro pacrsopa NaNO, (B 1 xs

Koroporo coxepxurcs 0,01 uz NO,).

Npunuewanne Konnenrpamus NOy’ npn onpeleneHun He AOMKHA OmTD
Boime 0,3 m2/2. Ecwi B HCClenyeMofi Boje nmpeanosiaraercs Gosiee BHICOKAs KOH-
nentpamms NOy,, TO nepen onpeleseRwieM #HCCIeAyeMyl0 BOAY HYKHO COOTBeT-
CTBEHHO pa36abnTL AeCTHAMHPOBAHHOR BOAOA, He CopepXamefi HATPHTOB.

§ 170. Onpenenenne conmepxauus NO, MOXHO

NPOHSBOAHTL H MPH NOMOWHK Nabopatopuu Pes-
HuKoBa. HccienyeMyio Bory HaluTh B NPOGHPKY A0 METKH 5 mMa
¥ npubaBUTh Ha KOHYHKE CTEKJAHHON JIOMAaTOYKH CyXOH peaKkTHB Ha
HHTPHT (cMechb a-HadTHNAMHHA, CYAb(AHAIOBOJ KUCJAOTH M BUHHO-
KaMeHHOH KHCI0TH). PacTBOp B36OJITaTh H.CNyCTd 5 MHH. KOJIOpH-
METPHpOBaTh, paccCMaTpHBas CoAepXHMoe NPOOGHPKH CBEpPXYy HJIH
c6oKy. Ilpn paccmarpHBaHHH CGOKy pesyJbTaT, NMOJYUeHHbIH MyTeM
CpaBHEHHsl OKPACKH pacTBOpa C 3TaJOHAMH IIKAJB, HYXKHO YTPOHTb.
Ecan okpacka npH paccMaTpHBaHHH cGOKy OKasaJjach sipue Kpaiuero
sTasona, sanucath pesyapTar NO, > 1,6 me/a.

§ 171. OpueHTHPOBOUYHOE OmNpeAeseHHE cCOJHep-
kanusa NO, B HccrenyeMol BOge MOXHO MPOH3IBECTH MO Xapak-

Tepy OKpalUHWBaHHA BOAbI NPH NpHOGaBJEHHH peaKTHBA HA HHTPHTHI,
6e3 cpaBHeHUsl OKpAacKW ¢ OKpaCKaMM CTaHZApTHHX pacTBOpOB WK
¢ oKpackamu cBetoduabTpoB. s sroro K 10 mz Hccllenyemoit BOAK
npu6aeuth B npo6upke 0,5 ma peakruBa Ipucca u uepes 20 MHH.
HabmofaTh CBEpXy BHW3 OKpacKy noJydyeHHoro pacreopa. [Ipumep-
Hoe conepxanne NO, B HCcoiefyeMOl BoJle ONpenensioT, NOMb3YACh
ta6a. 30.
Ta6auna 30
OnpellereHHe COAepXaHHS N0; no OKPamHBAHHIO BOAK
¢ peakTHBOM I'pHcea

/’

Liser pacrsopa Conepxanne NO,
B M2[a
Ensa sameTHOEe pO30BOe OKpaluHBaHHE . . . Menee 0,1
Cra6opo30BHRIH . % . . . . . . . .. .. . 0,01—0,1
PosoBmit . . . .. ... L. . . 0,1—0,2
flpkopo3oBB . . . . . . ... ... . 0,2—0,5
Kpacumit . . . . . .. ... 0. .. Boaee 0,5

124



XXVii. ONMPENEJEHHE COLEP)KAHHUS
HUTPAT-HOHA (NOy)

§ 172. TOCT 4192—48 ycranasnnBaer ABa MeTOAA ONpefleseHHUs]
cofiepxkanns NO; B BOJe XO3fHCTBEHHO-TIHTBEBOTO M MPOMBIIIIEH-
HOro BOZOCHAGXeHHs.

1. KonropumerpHyecKkoe onpenesenve ¢ xude-
HOJNCYAbPOKHCNOTOMH, OCHOBaHHOE Ha TOM, YTO AH(eHOI-
Cy/b(OKUCIOTA TePeBOAHTCH HHTPAT-HOHAMH B HHTPONMPOH3BOAHLIE
teHosna, obpasyiollHe CO LIEJOYAMH COelHHEHHs, OKpallleHHbie B
HKeJTHIH UBET.

2. YCKOpeHHHHE KOJNOpHMEeTpPHYECKHHA MeToOn
onpenejieHuss C CaAaJHUHJIOBOH KHCJAOTOH Iror me-
TON OCHOBaH Ha peaKUHH MeXAy CAJHLHJIOBOH KHCJIOTOH H HHTpAT-
HOHamH ¢ 06pa3oBaHHeM HHUTPONPOH3BOAHBIX (eHOJIa, KOTOphie 06pa-
3YIOT CO IeJIOYaMH COeAHHeHUsi, OKpauleHHule B KenaTtoli uer. [le-
pen MPOH3BOACTBOM OMNpefe/ieHHsi COfepXKaHHA HHTPAT-HOHOB HcClle-
Ayemasi BOAA MAO/KHA OHITh COOTBETCTBYIOIIHM OOpPasOM MOArOTOB-
JeHa. TloaroroBka sakjioyaercs B CJAEAYIOLIEM:

a) ecaH BOAA OKpallleHa, TO K He#l 106aBJSAIOT THAPOOKUCH aJioO-
MHHHs M3 pacyera 0,1 2 ruzpookucu Ha 100 m2 BoaH, B36aJTHBAIOT
¥ OTCTAHBAIOT OCaAOK B TEYeHHe 2 YacoB;
~ 6) npH XkecTKocTd BOAHW Gosiee 0,7 m2-3x8/2, HO MeHee 3,56 ma-
3K8[2, a TaKKe TNIPH COfEpXKaHUH Keje3a Gonee 0,5 M2/ uiu CBOGOA-
HOH YTJIEKHCJIOTH GONee 5 M2/2 B mpoGy BOAbI MpH ONpefesieHHH N0~
GasJysercss 8—10 kanennr 30-HOrO pacTBOpa CErHETOBOH. COJIH.

Ipu xectkocTd BOAH Goslee 3,56 m2-9k8/2 BORY HYKHO YMSTUHTS,
npubassiss pacrsop, coflepkamuii B 300 M2 AecTHNAHPOBAHHOM
soasl 100 2 xajiblMHMpoBaHHOE coant M 50 2 eakoro HaTpa. 3ror
pactBop npu6asiserca M3 pacyera 2 ma Ha 100 mz Hccnepyemoi
Boxb. OG6pasyiouieMycs OCafky RAlOT OTCTAHBAThLCA B TeyeHHe 2 ga-
coB. Ilpn HeGONBLIOA LBETHOCTH BOAH BMECTO ee oGecilBeYHBAHHS
MOXXHO BECTH KOJOPHMETpHpPOBaHHE C KOMIEHCalHel LBETHOCTH.

§ 173. Onpenenenrne BHNOJHAETCHA CAEAYIOMWHM
o6pasoM. OrMmepurb cnenHanbHOl nNHNeTKOH 1 Ma HcClexyemon
BOAH B ()apdopoByio YamIKy H BHNApHTh AOCyXa, He AONycKas npo-
KanuBauusa (npu pH nmxke 7,0 Bogy RyKHO nomuenounts xo pH
7,5 — 8,4). ITo oxnaxAeHHH K CYXOMY OCTaTKy npu6aBuTh 3 Kanau
10%-HOro cnupTOBOrO pacTBOpa CaJHUMJIOBOA KUCHOTH H 0,5 M2
KOHUEHTPHPOBaHHOH cepHO# Kuc/OTel. Cyxoff OCTaTOK TUIATENBHO
pacrepeTh ¢ NpPHGaBNEHHHIMH peakTHBAMH TNpPH NMOMOIIH CTeKJSHHOH
NaNoYKH MO BCell NMOBEPXHOCTH BHINAPEHHOr0 OCTaTKa, Kak mno AHY,
TaK M MO creHKkaM dawku. [Tocjie 5-MHHYTHOro CTOSIHHSA TpHGABHTDH
5 M2 mecruanupoBaHHol Boan H 3 ma 30%-HOro pacresopa egkoro
Hatpa. CoflepXXHMOe YalIKH XOpOWIO TepeMelllaTh, 3aTe€M NepeaHTbH
B NPOOGHPKY C MeTKOH Ha 10 M., mocjie yero ROJHTb N0 MeTKH Ae-
CTH/VIHPOBAHHOH BOAOH, BTOPHYHO XOpOWLIO MepeMellaTh, MOJIyyeH-
HYI0O OKPacKy CPaBHUTb C ITAJOHAMH >XKHAKOA UIKaJHL.
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§ 174. Onpenenernne NO, npn momomu na6opa-
TOpHH Pe3HHKOBa NMPOH3BOAKTCA TONILKO MpH OrcyTcTBHH NO
B Hccaenyemodt Boge. s oTkpuiTHst NOj kK 5 M2 BOAH B TpoGHpKe
NpHGaBHTL Ha KOHYHKe CTeKJsiHHON Jsonaroukn KHSO, (ans noa-
KHCJIEHHS) H HEeCKOJIbKO KYCOYKOB MeTaVIHUeCKOrO 1HHKA; MPOOGHPKY
ocraeasaoT Ha 10—15 muu. Ilpu 3TOM a30THAas KHCJIOTa, eclu OHa
DPHCYTCTBYeT B HCC/efyeMOH BOJle, BOCCTAHABJIHBaeTCSi A0 a3OTH-
croif. Yepes 10—15 MHH. npHOABASIOT CyXOH peakTHB Ha HHTPHTH
(cM. § 170). TlosiBleHHe pO30BOr0 OKpAUIMBAHHA CBHAETENbCTBYET
o Hannund NO, B Hccienyemol Bofe. ITOMHITKH HCOAB30BaTh STOT
MeToA AJsi KOJIHYeCTBeHHOro ompenetennss NO; He RaiH ynOBJeTBO-
PHTeNbHBIX Pe3yJbTaTOB, TAK KaK KOJIMYeCTBEHHOro repesosa NO, B
NO; He NMPOHCXORHT: BOCCTaHOBJICHHe Cpasy WAeT Aajbule, BIVIOTH
10 aMMHaKa.

KoanuecrBenHoe onpefienenHe NOj-HOHAa NpPOM3BOAHTCA NyTeM
BoccTaHoBsennss NO,-HOHA B aMMHaK C ToMoubio cnaaBa JleBapaa

B LIeJOYHOH cpefle. ITonyyeHHi aMMHaK NeperoHsIOT B NpPHEMHHK
¢ 0,1-H. consHoli xucyiotod. ITo OKOHYAHHH TeEpPEroHKH KOJIHYECTBO
NOJMy4YeHHOro aMMHaKa ONpeleNsioT ¢ MOMOIUbI0 peakTHBa Heccrepa

H nepecuHThiBalOT Ha NOj-HOH, MO/MB3ysCh MepecYeTHHM Koaddu-

unentom 3,44. (MMompoGuocrs cM. A. A. Pesunukon. Ilonesas

xiré%%oxumuuecxaa naboparopuss tHna 1950 r. Huerpykuua. M,
)

§ 175. OpHeHTHPOBOYHOEe OmNpeReseHHe conep-
XKaHus NO; npousBomar cienyiomum oGpasom. B dapdoposyio
yaureyky ormeputb 0,5 ms2 HccllenyeMoit BOAH, MPHGABHTH HA KOH-
YHKe CTEKJSHHOH JIOMaTOYKH OpyLUHHA H OCTOPOXKHHIM BpalleHHEM
JIONAaTKH PaBHOMEPHO pa3Mellath GpyUHH B BOAe. 3areM NpHGaBHTH
I M2 KOHLEHTpHPOBAHHOH cepHOH KHCJOTH H CHOBA nepeMellaTh
pacTBOp OCTOPOXKHHIM BpallleHHeM JonmaTkH. Yepes 5 MmuH. (He

6oJblile) OnNpelesIUTh MO OKpacKe pacTBOpa NpHMepHOe COfepxKaHHe
NOj, nonesysce Taba. 31.

Ta6auya 31

OnpeXenente NpHMepHoro coxepxanns NO; no oxpacxe
BOAW ¢ GpyuHHOM

Conepxanne NO‘
Liser pacrsopa 5 aal'e
OKPaCKH HET . « + « « « « o o o o o o o o 0,0—-0,5
Caabopo3oBBfi . . . . . . . . e e e e e . 1—2
gososo-op;nmenuﬁ 5 v 6 mE B « W s W e “2):58
HKEBBH . .« . . . . . . . e s oo b
)l&?ntuﬁ ................. Boaee 20
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XXVill. ONNPEAEJIEHHE CYXOro OCTATKA

§ 176. Bennynna cyxoro ocraTtka Xapakrepusyer ofiuee comep-
KaHHe B BOJe HeJeTyyHx BemecTB. OnpejesneHHe 3TOH BEJHYHHBE
MMeer OoJblIOe 3HAYeHHe AJIsi OGILEro KOHTPOJIS Pe3ysbTaTOB XHMH-
yeckoro aHanusa (cM. § 104).

Cyxo#t OcraTOK OmpenensioT clexyiomwuM oGpasoM. B maartuHO-
Byilo WiH (apdoposyio vaiuky emxocteio 100—150 ma, noBenenuywo
J10 mocrosiHHOro Beca mpH 180°, oTMepuTh nunerkod 25 ma 19%-Horo
pacTBopa coxbl. B 3Toft yaillke BhImapuTh Ha BOAAHOH GaHe BMecTe
¢ pactBopoM cofibi 100—250 Mz HccrenyeMOH BOAB (B 3aBHCHMOCTH
OT MHHepaJH3alHH), A06aBJss MOCJAENHIOI MO Mepe BhiNapHBAHHS.
OcraToK BBICYIUHTH N0 TOCTOSHHOIO Beca B TepMmocrare npu 180°%
pasHHLla MeXIy HBYMS pe3y/ibTaTaMH B3BelllHBAHHs He LOJKHA Mpe-
BuiiaTh 1 m2. TakuMm xe MeroloM cleayeT OTAENBHO OMpeeNHTb
BeC CyXOro OCTaTKa, MOJyYaloilerocss OT BbiMapHBaHHA 25 Mz pac-
TBOpa COABl, H BHYECTb 3TOT BeC MPH BHIYHCJIEHHH CYXOro OCTaTKa
HCClelyeMOH BOJBI.

Mpumevanus.

1. Bec noGasaseMofi coAR AO/DKeH NpeBblllIaTh 8eC CYXOr0 OCTaTKa BOMAbI
(B oObeme, B3ATOM LIs OnpeneneRus) B 2—3 pasa; NO3TOMY NpH ONpeleeHuH
CYXOro OCTaTKa /ISl BOA C BHICOKOR MuHepanHsammefl Hano 6paTb COOTBETCTBEHHO
GoupliWfi oGbeM PpacTBopa COAH.

2. Bo usGexamHe noTepb 3a CYeT PACTPeCKHBABUA cosefi MPH BoICYIMBAHHR
CyXOro OCTaTKa B TepMOCTaTe, Uenecoo0pasHO CTaBHTH YalKH ¢ OCTaTKaM# Mocae

BbiNapHBaBHs B XOMOJHbIA TEPMOCTAT, a 3aTeM YxKe MNOABUMATL €TO TeMnepaTypy
nocrenexnno ao 180°

3. Ecau scceXxyemas BOMa MyTHa, TO Nepel ONpeAefeHHEM CYXOro OCTaTKa
ee HEeOGXOAMMO NPOPHILTPOBATD.

XXIX. ONPEAEJNEHHE OKHCJISEMOCTH BOAbI

§ 177. OkucnseMOCTb BOAB 1aeT HEKOTOpOe MPeACTaBJeHHe O KO-
JIHYecTBe COJepXKallluxcs B Hell opraHvyeckux Beiuects. [Ipu 3a-
TPA3HEHHH BOJALI OPraHHYeCKMMH BelIeCTBAMH OKHCJISEMOCTb ee yBe-
JIHYHBAETCH, TMOITOMY BeJNHYHHA OKHCJIAEMOCTH ABJIAETCH ONHHM H3
XapaKTepHbIX NOKasaresefi 3arps3HeHns Boasl. B kavectse okuciu-
TeJI IPHMEHSIOT OOBIYHO MapraHueBOKHC/AbIH Kaaui. [Tpuuuun onpe-
JleNleHHs1 OKHCJIAEMOCTH 3aKJioYaeTcsi B CJeNYioileM.

Bepyr onpenenenubifi 06beM BOAB H OKHCJSIOT €ro MapraHueBo-
KHCABIM KajlHeM B CTPOrO CTaHJapTHHX YCHAOBHAX. Pesyabrarl
HHOT/Ia BHIPAXAIOT NPAMO B MUJLWIHIPaMMax MapraHueBOKHCJIOIO Ka-
JHs, HeOGXOAMMOro AJig OKHCJIeHHs 1 2 BOABI, HO yaille KOJHYECTBO
MapraHieBOKHCJIOrO KaJiHf TNepPeyHCHAIOT Ha 3SKBHBAJIEHTHOE KOJIH-
YecTBO KHCJIOPOAA, T. €. BHIPAXKAIlOT OKHC/ISEMOCTb B MHJIMTpaMMax
KHCJIOpOJ1a, HEOOXOAHMOro /il OKHCJeHHs 1 2 BOXHL.

Cnenyer OTMeTHTh, YTO B NPHPOAHBIX BOXAX HapALy C BelllecT-
BaMH, KOTOpHE OBHICTPO OKHCJAIOTCH MapraHUeBOKHCIALIM KajlHeM,
MIPHCYTCTBYIOT OOBIYHO TaKXKe H BeilleCTBa, KOTOpble OKHCJAIOTCH HM
OyeHb MeJUVIEHHO, TIPHYeM CKOPOCTb “OKHCJIEHHSI CHJBHO 3aBHCHT OT
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YCNIOBHH peaklHH — TeMMNepaTyphbi, KOHUEHTPAaUHH MapraHieBOKHC-
JI0r0 KajHs, KHCJAOTHOCTH Cpeibl H Ap. H CPaBHHMBE pe3yJsbTaThl
MOXHO NOJIyYaTh TOJIBKO B CTPOrO CTAaHIAPTHHX YCJOBHAX. B CBAA3H
C 3THM TNpH ONpefeJeHHH OKHCISEMOCTH HYXHO CTPOro MpHAEpPIKH-
BaThCl YKa3blBaeMbIX B MeTOJe YCJIOBHH.

HauGonee pacnpocTpaHeHHHIM METOJOM OMpefesieHHs OKHCJse-
MocTH siBasiercss Merofl Ky6ens.

§ 178. Xon onpeneneHHs OKHCIAEMOCTH BOAB TMPHHH-
Maerca ciieflyiomnii. B KoHuueckyio konby eMkoctbio 250 ma orme-
purb nunerkodt 100 ma uccaenyemolt Boasl, 5 ma 25%-uo# cepuoi
KHCJIOTH, 6POCHTb B BOJY HECKOJIbKO KYCOYKOB MEM3Bl HJIH CTEKJsH-
HHIX KaMHJJISAPOB H OTMEPHTb MPH MOMOLIH GIOpPeTKH, H3 KOTOpOil B
AanbHefiinem Oyner npousBoAuTbC THTpOBaHHe, 10 s 0,01-H. pac-
TBOpa MapraHleBOKHCIOrO Kajina. CMecb Harperb CHayaja Ha CHJlb-
HOM OrHe A0 Hayaja KHMeHHs, a 3aTeM IJIaMfd YMEeHbUIHTh H MOAAep-
XKHBaTh c/1aGoe kuneHHe cMecH ToyHo 10 MuH. Uepes 10 MuH. npH-
GaBuTh B KONOGYy munerkoii 10 ma 0,01-H. wmaBeneBOW KHCIOTH H
K obecuBeruBileMycsi pacTBOpY NMPHOaBJATH MO KAMIAM H3 GIOPEeTKH
PacTBOp MapradiueBOKHC/JIOrO KajlH O MOfABJEHHS c1a6o po30BOro
OTTeHKa cMecH. OKHC/IeMOCTb BOAbI BBIYHCJIHTB MO dopMyse

X = [(104a) - k—0,1] 80,

rne X — OKHCASEMOCTh HCCJEAyeMON BOAB B M2 KHCJIOpPOAA HA
1 2 BOAH;
a—pacxoji MapraHueBOKHCJIOrO KajHuf HAa THTPOBAHHE H3-
OBITKa 1WaBeseBOl KHCJOTHI;
H — HOPMaJIbHOCTb PacTBOPa MAPraHLUEBOKHCJAOrO Kaaud.

Mpumevanus.

1. Ecin oxkuensieMocts ByXHO Beipasmith B M2 KMnO,, a me B M2 kmuciopona,
T0 B BeleHHOA Qopmyne Bmecro MuHOXMTens 80 caemyer Baath 316,1.

ocne npuGasnenns 10 M4 MaprasneBOKHCJIOTO Kajiuf ¥ KHNSYeHHS CMECH
B TedenHe 10 MMH. CMeChb JO/NXKHA OCTaBaTbCi OKpalUeHHOA 8 Po30BO-(hHONETOBHIA
OBeT, YKasuBaloMuii Ba Ha/mMude HM36MTKa MapramlieBOKHCNOTO Kamid. B npo-
m;uou c.vayqae onpene/ienHe HyKHO NOBTOPHTb, HO C MpeABapHTeNbHO pa3GasJied-
Hoft BOJOA.

3. Ipu conepXamuu B Hccienyemofit sope Gosee 300 Mz HowoB xyopa Ha 12
BOAY Neped ONpefiefleHHEM OKHCASEMOCTH TOXe HYXHO COOTBETCTBEHHO pa3GaBHTb
NeCTHAAHPOBAHHOA BOAOA H Aasee ONpefe/NHTh OKHCISEMOCTb, KaK OMHCAHO Bhie
B omnenbBofi mpoGe HYXKHO oOnpege/Mrb NO TOA e METORHKE OKWCASEMOCTb
NEeCTHANHPOBAHHOA BOAH. BhuncieHHe OKHCASEeMOCTH HCClenyemOft BOAH B 3TOM
cy9ae NpOoHSBOMAHTD MO ¢apmyre

100 100 —
Y=P - —Py—f,

rae Y — oxucanemocts uccneflyemoft SOl B M2 Kacaopoaa Ha 1 4 Bogsl;
P; — oKHCAsIeMOCTb  Pa36aBiieHHOR BOAH, BHISHCIEHHAs MO NpuBeAeHHOR
BHe Qopmyae;
Py — oKHCAEMOCTh JECTHAIHPOBAHHOA BOM;
a —o6bem wccaenyeMoi soam B 100 a4 pasGasiewHofi BOAHL.
4. Tlpn Haavwiu B HCCAeAYeMOR Boje 3HAYHTENBHBIX KOMM{YECTB MHHepa/ib-
HRIX BelleCTB, OKACAAIOUMMXCH NepPMaHTaHaTOM (CO/MI 3aKHCH JKene3a, CepoOBOJlO-
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POR H Ap.), HYXKHO B OTAeNAbHOA NOPIHH HCCIAeLYyeMOA B8OIH OTTHTPOBATL ITH
BelllecTBa MAPraHICBOKHUIHM KajlHeM Ha XOJIOAY H @3pacXOXOBaRHHWA 06beM BH-
gecTb M3 OOmeEro KOJHYecT8a MapranjeBOKHCIOTO KajHs, H3PacXOROBaHHOTO NpH
onpeneseRHH OKHCIAEMOCTH.

§ 179. YcranoBky rtutpa 00l-H. MapranueBokuc-
JOro KaJHs§a NpOH3BOAAT CjeayloluM o6pasoM. [l ycTaHOBKH
THTPa MapraHlEeBOKHCJIONO KajlHs HYXHO MOJNL30BATHCH PacTBOPOM,
NOJyyeHHBIM MPH OMpejeNleHH OKuciasgeMocTH. B konby, B koropoit
NIPOH3BOIAJIOCh OMpe/ie/leHHe OKHCJeMOCTH, TOTYaC MOcje OTTHTpO-
BaHHs H36BITKA IaBeJeBOH KHCJIOTH cHOBa mpu6aButh 10 ma 0,01-H.
pacTBopa IlaBesieBOA KHC/JIOTH (MHMETKOH) M OTTHTPOBAThH e€e Map-
raHleBOKMCIBIM KaJIHEM 1O TaKOH XKe OKpPackH, KaK H MpH THTPOBa-
HHUM H36BITKA UlaBesieBOA KHCJIOTH. HopMmanbHOCTD pacTBopa Mapras-
LIEBOKHCJIONO KaJIHsl BHYHCJAsfeTcs No QopmyJie

= 10 a0,0l ,
rje H-— HOPMaJbHOCTb MAapraHUeBOKHCAOrO KaJus;
a-— pacxoj MaprasueBOKHCAOro Kaaus Ha 10 x2 maseneBoit
KHCAOTHI.
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TABJIHUA ISl NEPECYETA YECTKOCTH, BHIPAYXEHHOH

ITPHJIO)KEHHE 1

B HEMEUKHX FPALYCAX, HA MHJUVIUTPAMM-3KBHBAJIEHTH

e X¥ecr-
pyew| O | 01°| 02°| 03 | 04° | 05° | 06° | 0,7 | 0,8° | 0,9° |XoCTE
rpax, rpaa.
0° | 000| 004 007 | 011 | 014|018 021|025 029|032 ¢
1°| 036 | 041 | 043]| 046 | 050 [ 053 [ 057 | 061 | 064|068 | 1°
2 07| 075|078 082 08 | 089 | 093|096 | 1,00 103} 2
® | 1,07 | 1| 1,04] 1,18 1,21 {125 [ 1,28 ] 132 1,36 | 1,39 | &
| 143 1,46 | 1,50 | 1,53 | 1,57 | 1,60 | 1,64 | 1,68 | 1,71 | 175 | 4°
s° | 1,78 1,82 | 1,85 | 1,89 | 1,93 | 1,96 | 2,00 | 203|207 [ 210| 5°
6° | 2,14 | 218 | 2,21 | 225 | 228 | 232 [ 235 | 239 [ 243 | 246 | 6°
7 | 250 | 253 | 257 | 260 | 264 | 267 | 271 {274 | 278 [ 282 | 7
8| 285 | 289 | 292 | 296 | 300|303 | 307 | 3,0 314|317 | &
9 | 321 325| 328 332 3,35 (3,39 342346349353 9
10° | 357 | 360 ( 364 | 367 | 371 | 374378 38138538 | 10°
11° | 392|396 399( 403 | 407 [ 410 4,14 | 417 | 421 [ 424 | 11°
12 | 428 | 432 | 4235 | 4,39 | 442 | 4,46 | 4,49 | 4,53 | 456 | 4,60 | 12°
13° | 464 467 | 471 | 4,74 | 478 | 481 [ 485 | 4,80 [ 492 | 496 | 13°
14° | 499 | 503 | 506 | 510 514 517 | 521 [ 524 | 5,28 | 5,31 | 140
15° | 535 | 539 | 542| 546 | 549 | 553 | 556 | 560 | 563 | 567 | 15°
16° | 571 | 574 | 578 | 581 [ 585 | 588 | 592|596 |59 | 603 | 16°
17° | 6,06 [ 6,10 | 6,13 | 6,17 | 621 | 624 | 628 | 631 | 635 | 6,38 [ 17°
18° | 642 | 646 | 6,49 | 6,53 | 6,56 | 6,60 | 6,63 | 6,67 | 6,70 | 6,74 | 18°
19° | 678 | 681 | 685 | 688 | 692 (695|699 | 703|706 710 19°
2° { 7,03| 7,17 | 720 | 7,24 | 7,28 | 7,31 | 7,35 [ 7,38 | 7,42 | 7,45 | 20°
21° | 749 | 7,52 | 7,56 | 7.60 | 7.63 | 7,67 | 7,70 | 7,74 | 7,77 | 7.81 | 21°
22 | 785 | 788 | 7,92 | 7,95 | 7.99 | 8,02 | 806 | 8,10 | 8,13 | 8,17 | 22
XKecr- Heer-
srew| OF [ 01°] 022 | 03 [ 04° [ 05° | 06 | 07 | 0 | 09 b e
oo Tpan
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Mponoaxenne npuroxenna |

XKect- | I Kecr-
shew] 00| 01° | 022 ] 03° | 042 05°] 06° | 07° 1 08 | 0,8 [ KT
rpai. | ) rpas.
25 | 820| 824| 827] 831f 835| 838! 8,12] 845 849] 852| 2
2¢° | 856 839| 863| 867| 870, 874| 8,77| 881| 884| 888| 24°
25° | 892| 895| 899 9,02| 9.06| 9,09( 9,13| 9,17| 9,20| 923| 25°
26° | 927| 931| 9,34 9,38/ 9.42| 9.45| 9,49 9,52| 956] 9.59| 26°
o7° | 963| 966| 970 974| 977( 981 9,84 988| 991| 995| 2°
28° | 9,99 10,02] 1006] 1009| 10,13/10,16 10,20 | 10,24| 10,27 | 10,31 | 28°
29° | 10,34 10,38 | 10,41 10,45 10,48 10,52 10,56 | 10,59 [ 10,63 | 10,66| 2%°
30° | 1070 10,73 10,77 | 1081| 10841088 | 10,91 | 1095|1098 | 11,02| 30°
31° | 1106 11,09] 11,13] 11,16] 11.20| 1123 11,27 [ 11,31 | 11,34 11,38| 31°
322 | 141] 11,45 11,48] 11,52 11,35] 11,59 11,63 11,66 11,69 11,73 32°
33 | 10,77 1180 11,84 11,88] 11,91(11,05 (11,98 12,02 12,05 1209| 33°
ae° 1 1213] 12,16] 12,20| 1223 12271230 12,34 12,38 | 1241 | 1245 3¢°
35° | 1248] 12,52| 12,55 | 12,59 | 1262|1266 | 12,70 [ 12.73| 12,77 | 1280 35°
36° | 1284|1287 1291] 12.95| 12,98|13,02]13,05|13,09| 13,12] 13,16 | 36°
@o 1 1320] 13231 13271 13301 1334113371 1341134411348 11359 ] 37°
38° | 13,55| 13,59 | 13,62| 13,66| 13,69|13,73|13,7|1380| 1381|1387 | 38°
3 | 1391] 1394] 1398 14,02 1405/14,09(14,1214,16| 14,19| 1423 3%
ae | 14,27] 14,30 1434] 1437 | 1441 ] 1444|1448 14,51 [14,55[ 14,59 | 40°
are | 1462| 1466| 14.69| 1473( 1476(14,80 | 1484|1487 | 1491 | 1494 41°
a2 | 1498 1501 1505| 1509 15,12 15,16 15,191 15,23| 15,26 1530 | 42°
43° | 1534| 1537 15,41 15,44 15,48 15,51 15,55 15,38 | 15,62| 15,66 | 43°
ae | 1569 1573] 1576 | 15,80| 1583 (15,87 [ 15,91 | 15,94 1598 16,01 | 44°
15° | 1605 16,08] 16,12 16.16| 16,19 (16,23 16,26 | 16,30 16,33 16,37 | 45°
46° | 16,40 16,44/ 16,48| 1651| 16,55 (16,38 | 16,62| 16,65 16,69/16,73| 46°
470 | 1676| 16,80 16,83 | 16,87 1690|16,94|16,98 | 17,01 | 17,04|17,08| 47°
4 | 17,12] 17,15] 17,19 17,23 17,2617,30{17,33 | 17,37 | 17,40 | 17,44 | 48°
a | 1747| 17,51| 17,55 17,58 17,62|17,65| 17,69 [ 17,72( 17,76 | 17,80 | 4¢°
500 | 17.83] 17.87] 17,90 17,941 17.98118,01 118,05 18,08 | 18,12{ 18,15{ 50°
Kecr- Hecr-
Koctol 000 | 010 | 022 [ 03 [ 04°| 05° [ 06° | 07° | 08° | 0.9 | ST
rpan. rpan.
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ITPHJIO)KEHHE I

TABJIMUA 9KBUBAJIEHTHBIX BECOB HOHOB U MHOXHTEJEN
A NEPECYETA MWJUIMTPAMM-HOHOB
HA MHJJIKTPAMM-3KBHUBAJIEHTDHI

Gopuyaa | sewtuai | 1an mepecuera | Popuyra | sewmwii | aan nepecvera
Bec M2 Ha M2-9K8 BeC M2 Ha M2-3x8
H 1,008 0,99206 cr 35,457 0,02820
K 39,100 0,02558 Br 79,916 0,01251
Na 22,997 0,04348 ¥ 126,91 0,00788
NH; 18,040 0,05543 NO; 62,008 001613
Li 6,940 0,14409 NO; 46,008 0,02174
Ca” 20,040 0,04990 SO 48,033 0,02082
Mg” 12,160 0,08224 HCO 61,018 0,01639
Fe* 27,925 0,03581 COg 30,005 0,03333
Fe™ 18,617 0,05371 POy 31,658 0,03159
Al 8,993 011124 HPOg 47,994 0,02084
Mn” 27,465 0,03641 H,PO; | 96,99 0,01031
s” 16,033 0,06237
HS’ 33,074 0,03024
HSiOg | 77,098 0,01298
SiOg 38,045 0,02630
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NPUJIO)KEHHE 111

TABJIMUA 1Jit MEPECYETA MHJUIMTPAMM-HOHOB
HA MHJUJIUTPAMM-3KBHBAJIEHTHI

’

x| K | Na | Ca” | Mgm| CF | NO; | SOy | HCOg | we
1 | 0026 | 0043 [ 0,050 | 0,082 | 0,028 [ 0,016 | 0021 | 0016 ( 1
2 | 0051 | 0087 | 0,00 | 0,164 | 0056 | 0032 | 0,042 | 0033 | 2
310077 | 0130 | 0,150 | 0,247 | 0,085 | 0,048 | 0,062 | 0049 | 3
40102 0174 | 0200 | 0,329 | 0,113 | 0065 | 0083 | 0,066 | 4
51 0128 | 0217 | 0250 | 0,411 | 0,141 | 0081 | 0,004 | 0082 | 5
6 | 0153 | 0261 | 0299 | 0,493 | 0,169 | 0,097 | 0,125 | 0098 | 6
710179 | 0304 | 0349 | 0576 | 0,197 | 0,113 | 0,146 | 0,115 | 7
8 | 0205 | 0348 | 0399 | 0658 | 0,226 | 0,129 | 0,067 | 0,131 | 8
9| 0230 | 0391 | 0,449 | 0740 | 0254 | 0,145 [ 0,187 | 0,148 | 9
10 | 025 | 0435 | 0,499 | 0822 | 0,282 | 0,161 | 0,208 | 0,164 | 10
11 | 0281 | 0478 | 0,549 | 0905 | 0310 | 0,177 | 0,229 | 0,180 | 11
12 | 0307 | 0522 | 0,599 | 0987 | 0,338 | 0,194 | 0,250 | 0197 | 12
13 | 0,333 | 0565 | 0649 | 1,069 [ 0367 | 0,210 { 0271 | 0213 | 13
14 | 0358 | 0,609 | 0699 | 1,51 | 0395 | 0,226 | 0,291 | 0229 | 14
15 | 0,384 | 0,652 | 0749 | 1,234 | 0,423 | 0,242 | 0312 | 0245 | 15
16 | 0,409 | 069 | 0,798 | 1,316 | 0,451 | 0,258 | 0,333 | 0,262 | 16
17 | 0,435 | 0739 | 0848 | 1,398 | 0,480 | 0,274 | 0354 | 0279 | 17
18 | 0460 | 0,783 | 0,898 | 1,480 | 0,508 | 0,290 | 0,375 | 0,285 | 18
19 | 0,486 | 082 | 0948 | 1,563 | 0,536 | 0,306 [ 0,396 ( 0311 [ 19
20 | 0512 | 0870 | 0,998 | 1,645 | 0,564 | 0,323 [ 0,416 [ 0328 | 20
21 | 0537 | 0913 | 1,048 | 1,727 | 0592 | 0,330 | 0437 | 0344 | 21
29 | 0563 | 0,957 | 1,008 | 1,809 | 0621 | 0355 | 0458 | 0361 | 22
23 | 0588 | 1,000 | 1,148 | 1,892 | 0,649 | 0371 | 0479 | 0377 | 23
24 | 0614 | 1,044 | 1,198 | 1,974 | 0,677 | 0,387 | 0,500 | 0,393 | 24
25 | 0639 | 1,087 | 1,248 | 2056 | 0,705 | 0,403 | 0,521 | 0,410 | 25
26 | 0665 | 1,131 | 1297 | 2,138 | 0,733 | 0,419 | 0,541 | 0,426 | 26
97 | 0691 | 1,174 | 1,347 { 2220 | 0,762 | 0,435 | 0,562 | 0,443 | 27
28 | 0716 | 1,218 | 1,397 | 2,303 | 0,790 | 0,452 | 0,583 | 0,459 | 28
29 | 0,742 | 1,261 | 1,447 | 2,385 | 0818 | 0,468 | 0,604 | 0,475 | 29
30 | 0767 | 1,305 | 1,497 | 2467 | 0846 | 0,484 | 0625 | 0,492 | 30
3l | 0793 { 1,348 | 1,547 | 2549 | 0874 | 0500 | 0,645 | 0,508 | 31
32 | 0818 | 1,302 | 1,597 | 2,632 | 0903 | 0,516 | 0,666 | 0524 | 32
33 | 0844 | 1,435 | 1,647 | 2714 | 0931 | 0,532 | 0,687 | 0,541 | 33
34 | 0870 | 1,479 | 1,697 | 2,796 | 0,959 | 0,548 | 0,708 | 0,557 | 34
s| K | Nao | Cam | Mgt | Cr | NO; | SO{ | HCOq| uz
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TMponoxxenne npuaoxenus Il

x| K Na | Ca" | Mg"| Cc¥ | Nog | sOf | HCO] | we
35 | 0895 | 1522 | 1,747 | 2878 | 0,987 | 0564 | 0,729 | 0574 | 35
36 | 0921 | 1,565 | 1,796 | 2961 | 1,015 [ 0581 | 0,750 | 0,590 | 36
37 | 0946 | 1,609 | 1,846 | 3,043 | 1,044 | 0597 | 0,770 | 0,606 | 37
38 | o972 | 1652 | 1,896 | 3,025 | 1,072 | 0,613 | 0,791 | 0623 | 38
39 | 0998 | 1,696 | 1,946 | 3,207 | 1,00 | 0629 | 0812 | 0,639 | 39
40 | 1023 | 1,739 | 1996 | 3290 { 1,128 | 0,645 | 0,833 | 0656 | 40
41 | 1,049 | 1,783 | 2,046 | 3372 | 1,156 | 0,661 | 0,854 | 0672 | 41
42 | 1074 | 1,826 | 2,096 | 3454 | 1,185 | 0677 | 0,874 | 0688 | 42
43 | 1,100 | 1.870 | 2,146 | 3536 | 1,213 | 0,693 | 0,895 | 0,705 | 43
44 | 1,025 | 1,913 | 2,196 | 3618 | 1,241 | 0710 | 0916 | 0721 | 44
45 | 1,151 | 1,957 | 2,246 | 3701 | 1,269 | 0726 | 0,937 | 0,738 | 45
46 | 1,177 | 2,000 | 2205 | 3783 | 1,297 | 0,742 | 0,958 | 0,754 | 46
47 | 1202 | 2044 | 2,345 | 3865 | 1,326 | 0,758 | 0,979 | 0,770 | 47
48 | 1,228 | 2,087 | 2,395 | 3947 | 1,354 | 0,774 | 0,999 | 0,787 | 48
49 | 1,253 | 2131 | 2,445 | 4030 | 1,382 | 0,790 | 1,020 | 0,803 | 49
50 | 1279 | 2174 | 2495 | 4112 | 1,410 | 0806 | 1,041 | 0819 | 50
51 | 1,304 | 2218 | 2,345 | 4,194 | 1,438 | 0822 | 1,062 | 0836 | 51
52 | 1,330 | 2,261 | 2595 | 4,276 | 1,467 | 0839 | 1,083 | 0,852 | 52
53 { 1,356 | 2,305 | 2645 | 4359 | 1,495 | 0855 | 1,104 | 0869 | 53
354 | 1,381 | 2348 | 2,695 | 4441 | 1,523 | 0,871 | 1,024 | 0885 | 54
55 | 1,407 | 2392 | 2745 | 4523 | 1,551 | 0887 | 1,145 | 0901 | 55
56 | 1,432 | 2435 | 2794 | 4605 | 1,579 | 0903 | 1,166 | 0918 | 56
57 | 1,458 | 2479 | 2844 | 4688 | 1608 | 0919 | 1,187 | 0,934 | 57
58 | 1,484 | 2522 | 2894 | 4770 | 1636 | 0,935 | 1,208 | 0951 | 58
59 | 1,509 | 2,566 | 2944 | 45852 | 1,664 | 0951 | 1,228 | 0967 | 59
60 | 1,535 | 2,609 | 2,094 | 4934 | 1,692 | 0968 | 1,249 | 0,983 | 60
61 | 1,560 | 2653 | 3,044 | 5017 | 1,720 | 0984 | 1,270 | 1,000 | 61
62 | 1,586 | 2696 | 3,004 | 5099 | 1,749 | 1,000 | 1,291 | 1,016 | 62
63 | 1611 | 2740 | 3144 | 5181 | 1,777 | 1,006 | 1,312 | 1,033 | 63
64 | 1,637 | 2783 | 3194 | 5263 | 1805 [ 1,032 | 1,333 [ 1,049 | 64
65 | 1663 { 282 | 3244 | 5345 | 1,833 | 1,048 | 1,353 | 1,065 | 65
66 | 1,668 | 2870 | 3203 | 5428 | 1,861 | 1,064 | 1,374 | 1,082 | 66
67 | 1,714 | 2913 | 3,343 | 5510 | 1,890 | 1,081 | 1,395 | 1,098 | 67
s | K Na | Ca~ | Mg~ | C | NO; | SO | HCOg | &2
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TMpoaoaxeune npuiaoxenna 111

#z | K Na | Cav | Mg® | cr | NOj | SO | HCOg | a2
68 | 1,739 | 2957 | 3393 | 5592 | 1918 | 1,097 | 1,416 | 1,114 | 68
69 | 1,765 | 3,000 | 3,443 | 5674 | 1,946 | 1,113 | 1,437 | 1,131 | 69
70 | 1,790 | 3,044 | 3,493 | 5757 | 1,974 | 1,129 | 1,457 | 1,047 | 70
71 1,816 | 3,087 | 3,543 | 5830 | 2,002 | 1,145 | 1,478 | 1,164 | 71
72 | 1,842 | 3131 | 3593 [ 5921 | 2,031 | 1,161 | 1,499 | 1,180 | 72
73 | 1867 | 3,174 | 3643 | 6,003 | 2,059 | 1,157 | 1,520 | 1,196 | 73
74 | 1,893 | 3218 | 3693 | 6,086 | 2087 [ 1,193 | 1,541 | 1,213 | 74
75 | 1918 | 3,261 | 3743 | 6,168 | 2,115 | 1,210 | 1,562 | 1,229 | 75
76 | 1944 | 3305 | 3792 | 6,250 | 2,143 | 1,226 | 1,582 | 1,246 | 76
77 | 1,970 | 3348 | 3842 | 6332 | 2,172 | 1,242 | 1,603 [ 1,262 | 77
78 | 1,995 | 3392 | 3892 [ 6,414 { 2,200 | 1,238 | 1,624 | 1,278 | 78
79 | 2,021 | 3435 | 3942 | 6497 | 2,228 | 1,274 | 1,645 | 1,205 | 79
80 | 2,046 | 3479 | 3992 | 6579 | 2,256 | 1,200 | 1,666 | 1311 | 80
81 | 2072 | 3522 | 4042 | 6,661 | 2,284 | 1,306 | 1,686 | 1,328 | 81
82 | 2007 | 3566 | 4,092 | 6743 | 2,313 | 1,322 | 1,707 | 1,344 | 82
83 | 2,123 | 3609 | 4,42 | 6826 | 2,341 | 1,339 | 1,728 | 1,360 | 83
84 | 2,149 | 3,653 | 4192 | 6,908 | 2,360 | 1,355 | 1,749 | 1377 | 84
85 | 2,174 | 3,696 | 4,242 [ 6,99 | 2397 | 1,371 | 1,770 | 1,393 | 85
86 | 2,200 | 3740 | 4,291 | 7,073 | 2,426 | 1,387 | 1,791 | 1,409 | 86
87 | 2225 | 3783 | 4341 | 7,055 | 2,454 | 1,403 | 1,811 | 1,425 | 87
88 | 2251 | 3827 | 4391 | 7,237 | 2,482 | 1,419 | 1,832 | 1,442 | 88
89 | 2276 | 3870 | 4441 | 7,319 | 2510 | 1,435 | 1,853 | 1439 | 89
90 | 2,302 | 3914 | 4,491 | 7,401 | 2,538 | 1,451 | 1,874 | 1475 | 90
o1 | 2328 | 3957 | 4541 | 7,484 | 2,566 | 1,468 | 1,895 | 1,491 | 91
92 | 2,353 | 4,001 | 4,591 | 7,566 | 2,595 | 1,484 | 1916 | 1,508 | 92
03 | 2,379 | 4044 | 4,641 | 7,648 | 2623 | 1,500 | 1,936 | 1,524 | 93
04 | 2,404 | 4,088 | 4,691 | 7,730 | 2,651 | 1,516 | 1,957 | 1,541 | 94
95 | 2,430 | 4,131 | 4741 | 7,813 | 2,679 | 1,532 | 1,978 | 1,857 | 95
96 | 2,455 | 4,175 | 4,790 | 7,895 | 2,708 | 1,548 | 1,999 | 1,573 | 96
o7 | 2,481 | 4218 | 4840 | 7977 | 2,726 | 1,564 | 2,020 | 1,590 | 97
08 | 2,507 | 4,262 | 4,890 | 8,059 | 2,764 | 1,380 | 2,040 | 1,606

99 | 2532 | 4,305 | 4,940 | 8,142 | 2,792 | 1,507 | 2,061 | 1,623 | 99
100 | 2,558 | 4348 | 4,990 | 8,224 | 2,820 | 1,613 | 2,082 | 1,639 |100
x| K | Nao | Cav | MgT| cr | NOy | SOf | HCOy| e
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ITPHI0)KEHHE IV

TABJIHUA MJist TEPECYETA MHJJIMTPAMM-OKHCJIOB
HA MHJUIHTPAMM-3KBHBAJIEHTDI

Mz | KO | Nao | Ca0 | Mgo | NjOs | SOs Ka‘;‘gg" rn:(pcc)(zgpti. e
1| 0021 0,032 0,036 | 0,050 | 0,019 | 0025 | 0045 | 0023 | 1
2 | 0042 | 0,065 | 0071 | 0,099 | 0,037 | 0,050 | 0,091 | 0045 | 2
3 | 0064 | 0007 | 0,107 | 0,149 | 0,036 | 0,075 | 0,136 | 0068 | 3
4| 0085|0120 0143 | 0198 | 0074 | 0,100 { 0182 | 0091 | 4
5] 0106| 0161 0178 | 0248 | 0,093 | 0,125 | 0227 | o114 | 3
6 | 0127 | 0,194 | 0214 | 0208 | 0,111 [ 0,150 | 0273 | 0136 | 6
710149 | 0226 | 0250 | 0,347 | 0,130 | 0,175 | 0318 | 0139 | 7
8 | 0,170 | 0258 | 0285 | 0,307 | 0,148 | 0,200 | 0,364 | o482 | 8
9 { 0191 0290 | 0321 | 0,446 | 0,167 | 0225 | 0,409 | 0204 | 9
10 | 0212 | 0,323 | 0,357 | 0496 | 0,185 | 0250 | 0,434 | 0227 | 10
11| 0234 0355 | 0392 | 0546 | 0204 | 0275 | 0500 | 0250 | 11
12 | 0255 | 0,387 | 0,428 | 0595 | 0222 | 0300 | 0545 | 0273 | 12
13| 0276 | 0,419 | 0,464 | 0,645 | 0241 | 0325 | 0501 | 0205 | 13
14 | 0297 | 0,452 | 0,499 | 0,694 | 0259 | 0350 | 0636 | 0,318 | 14
15 | 0318 | 0,484 | 0,535 | 0744 | 0278 | 0,375 | ogs2 | o341 | 15
16 | 0,340 | 0516 | 0571 | 0794 | 0206 | 0,400 | 0727 | 0364 | 16
17 | 0,361 | 0548 | 0,606 | 0,843 | 0315 | 0,425 { 0773 | 0386 | 17
18 | 0,382 | 0581 | 0,642 | 0,893 [ 0,333 | 0,450 | 0818 | 0400 | 18
19 | 0,403 | 0,613 | 0,678 | 0942 | 0352 | 0475 | 0863 | 0432 | 19
20 | 0,425 | 0645 | 0713 [ 0992 | 0370 | 0,500 | 0,009 | 0,454 | 20
21 | 0446 | 0677 | 0749 | 1,042 | 0,389 | 0525 | 0954 | 0477 | 21
22 | 0467 | 0710 | 0785 [ 1,091 | 0,407 | 0,550 | 1,000 | 0300 | 22
23 | 0488 | 0742 | 0,820 | 1,141 | 0,426 | 0575 | 1,045 | 03523 | 23
24 | 0510 | 0774 | 0,836 | 1,191 | 0,444 | 0600 | 1,001 | 0345 | 24
25 | 0531 0,807 | 0,892 | 1,240 | 0,463 | 0,625 | 1,136 | 0368 | 25
2% | 0552 0839 | 0927 | 1,200 | 0481 | 0650 | 1,082 | o059 | 2
27 | 0573 | 0871 | 0963 | 1,339 | 0500 | 0675 | 1227 | o613 | 27
28 | 0,595 | 0903 | 0999 | 1,389 | 0,518 | 0,699 | 1272 | o636 | 28
29 | 0,616 | 0,936 | 1,034 | 1,439 | 0337 | 0724 | 1,318 | 0659 | 20
30 | 0637 | 0968 | 1,070 | 1,488 | 0535 | 0749 | 1,363 | 0682 | 30
31| 0,658 | 1,000 | 1,006 | 1,538 | 0574 | 0774 | 1.409 | 0704 | 31
32 | 0679 | 1,032 1,041 1,387 | 0593 | 0799 | 1,454 | o727 | 32
33| 0701 1,065 | 1177 | 1,637 | 0611 | 0824 | 1500 | 0730 | 33
3| 072 1067 | 1213 | 1687 | 0630 | 0849 | 1545 | 0773 | 34
#z | KO | Nao | Ca0 | Mgo | N;og | soy Kfp‘gg" ru;?o(.:apc xez
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Mpononxkenue npunoxenus IV

CO,

CO,

a2 | KO | NaO | CaO | MgO | NiOs | SO5 | a02, 0, COs ol e
35 | 0743 1129 1,248 | 1736 | 0,648 | 0874 | 1591 | 079 | 35
36 | 0764 | 1161 1,284 | 1786 | 0667 | 0890 | 1636 | 0818 | 36
37 | 0786 | 1,194 | 1,320 | 1,835 | 0685 | 0924 | 1681 | 0841 | 37
38 | 0807 | 1296 | 1,355 | 1,885 | 0704 | 0949 | 1,727 | 0863 | 38
30 | 0828 | 1258 | 1,301 | 1,935 | 0722 | 0974 | 1772 | 0886 | 39
40 | 0849 | 1200 | 1,427 | 1,984 | 0741 | 0999 | 1,818 | 0909 | 40
m | 0871 | 1,323 | 1,462 | 2,034 | 0759 | 1,024 | 1,863 | 0932 | 4
42 | 0892 | 1,355 | 1,498 | 2,083 | 0778 | 1,049 | 1,009 | 9954 | 42
43| 0913 1,387 | 1,534 2133 | 0796 | 1,074 | 1,954 | o977 | 43
44 | 0934 | 1,419 | 1,569 | 2,183 | 0814 | 1,009 | 2000 | 1,000 | 44
45 | 0955 | 1,452 | 1,605 | 2232 | 0833 | 1124 | 2045 | 1,02 | 45
46 | 0977 | 1,484 | 1,640 | 2282 | 0852 | 1149 | 209 | 1045 | 46
47 | 0998 | 1,516 | 1,676 | 2,331 | 0870 | 1,174 | 2136 | 1,068 | 47
8 | 1,019 | 1549 | 1,712 | 2,381 | 0889 | 1,199 | 2181 | 1.0m | 48
49 | 1,040 | 1,581 1,747 | 2431 | 0907 | 1224 | 2227 | 1m3 | 49
50 | 1,062 | 1613 1,783 | 2,480 | 0926 | 1,249 | 2272 | 1,136 | 50
51| 1,083 | 1,645 | 1,819 | 2530 | 0944 | 1274 | 2318 | 1,159 | 51
52 | 1,004 ] 16781 1854 2579 | 0963 | 1,299 | 2363 | 1,182 | 52
53 | 1125 | 1710 1,890 | 2620 | 0981 | 1,324 | 2409 | 1204 | 33
54 | 1,047 | 1,742 | 1926 | 2679 | 1,000 | 1,349 | 2454 | 1227 | 54
55 | 1,068 | 1,774 | 1,961 | 2798 | 1,018 | 1,374 | 2499 | 1,250 | 35
56 | 1,189 | 1,807 | 1,907 | 2778 | 1,087 | 1,399 | 2545 | 1,272 | 56
57 | 1210] 1,839 | 2033 | 2827 | 1,055 | 1,424 | 2590 | 1,205 | 57
58 | 1232 | 1,871 | 2068 | 2877 | 1,074 | 1449 | 2636 | 1318 | 58
50 | 1,253 | 1,903 | 2104 | 2927 | 1,002 | 1474 | 2681 | 1,301 | 59
60 | 1,274 | 1,036 | 2,140 | 2076 | 1,111 | 1,49 | 2727 | 1363 | 60
61 | 1,205 | 1968 | 2175 | 3026 | 1120 | 1,524 | 2772 | 1386 | 61
62 | 1,316 | 2000 [ 2211 ] 3075 | 1,147 | 1,549 | 2818 | 1409 | 62
63 | 1,338 | 2,032 | 2247 | 3125 1,067 | 1574 | 2863 | 1431 | 63
64 | 1,359 | 2,065 | 2282 | 3175 | 1185 | 1,500 | 2908 | 1,454 | 64
65 | 1,380 | 2007 | 2318 | 3224 | 1,204 | 1624 | 2954 [ 1477 | 65
66 | 1,401 | 2,120 | 2354 | 3,274 | 1222 | 1,640 | 2909 [ 1500 | 66
67 | 1,423 | 2,161 ] 2389 | 3323 | 1,241 | 1674 | 3045 | 152 | 67
#z | KO | N3O | CaO | MgO | N,05 [ SOs |, gggm mpcoox’apo. xz
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TMponomxenne nprroxenns 1V

Mz | KO | Nago | cao | Mgo | Nj05 | SOs Kfp‘gg“. rugo?‘gm ne
68 | 1444 | 2,194 | 2425 [ 3373 | 1,259 [ 1,699 | 3,09 | 1545 | 68
69 | 1,465 | 2,206 | 2461 | 3423 | 1,278 | 1,724 | 3,136 | 1,568 | 69
70 1,486 | 2,258 | 2,496 | 3,472 { 1,296 { 1,749 | 3,181 1,591 70
71 | 1,508 | 2201 | 23532 | 3522 1,315 1,774 | 3227 | 1613 | 71
72 | 1,529 | 2,323 | 2,568 | 3571 | 1,333 | 1,799 | 3272 | 1636 | 72
73 | 1,550 | 2,355 | 2,603 | 3621 { 1,352 ( 1,824 | 3317 | 165 | 73
74 | 1,571 | 2,387 | 2639 | 3671 ( 1,370 | 1,849 | 3363 | 1681 | 74
75 | 1,592 | 2,420 | 2675 | 3720 1,389 | 1,874 | 3408 | 1704 | 75
76 | 1,614 | 2452 | 2710 | 3770 | 1,407 | 1,899 | 3454 | 1727 | 76
77 | 1635 | 2484 | 2746 | 3819 | 1,426 1924 | 3499 | 1750 | 77
78 | 1656 | 2516 | 2782 | 3869 | 1,444 | 1,949 | 3545 | 1,772 | 78
79 | 1,677} 2,549 | 2,817 | 3919 | 1,463 | 1,974 | 3,590 1,795 79
80 | 1699 | 2,581 | 2,853 | 3968 | 1,481 | 1998 | 3636 | 1818 | 80
81 | 1,720 | 2613 | 2889 | 4,018 | 1,500 [ 2,023 | 3681 | 1840 [ 81
82 | 1,741 | 2645| 2924 | 4068 | 1,518 | 2048 | 3726 | 1863 | 82
83 | 1,762 | 2678 | 2960 | 4117 | 1,537 | 2,073 | 3772 | 1,885 | 83
84 | 1784 | 2710 | 2996 | 4,67 | 1,555 | 2,098 | 3817 | 1908 | 84
85 1,805 | 2,742 | 3,031 | 4216 | 1,574 | 2,123 | 3,863 1,931 85
86 | 1,826 | 2774 | 3,067 | 4266 | 1,502 | 2,148 | 3908 | 1954 | 86
87 | 1,847 | 2,807 | 3,103 | 4316 | 1611} 2,173 | 3954 | 1977 | 87
88 | 1,860 | 2,839 | 3138 | 4,365 | 1,629 | 2,198 | 3999 | 2000 | 88
89 | 1,890 ) 2871 3,174 | 4415 | 1,648 | 2223 | 4045 | 2002 | 89
90 | 1,911 | 2,903 | 3210 | 4,464 | 1,666 | 2248 | 4,090 | 2045 | 90
91 | 1,932 | 2936 | 3,245 | 4514 | 1685| 2273 | 4135 | 2068 | 91
92 | 1,953 | 2968 | 3281 | 4,564 | 1703 | 2208 | 4181 | 2090 | 92
93 | 1,975 3000 3317 | 4613 | 1,722 | 2,323 | 4226 | 213 | 93
94 | 1,99 | 3,033 | 3,352 | 4663 | 1,741 | 2,348 | 4272 | 2136 | 94
95 | 2,017 | 3,065 | 3388 | 4712 ] 1759 | 2373 | 4317 | 2159 | 95
96 | 2,038 | 3097 | 3424 | 4762 | 1,778 | 2,398 | 4363 | 2,181 | 9
97 | 2059 | 3129 | 3459 | 4812 | 1796 | 2423 | 4408 | 2204 | 97
98 | 2,081 | 3,162 | 3495 ) 4861 | 1815 | 2,448 | 4454 | 2227 | 98
99 | 2,102 | 3,194 | 3531 | 4911 | 1,833 | 2,473 | 4499 | 2249 | 99
100 | 2,123 | 3,226 | 3,566 | 4,960 ) 1,852 | 2,498 | 4,544 | 2272 |100
# | KO | NaO | CaO | MgO | NOg | SOp |, 502} COs | ke
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NPH/IO)XEHHE V

TPHIIOHOMETPHYECKHA METOA
ONPEAEJIEHHA OBIERA )XECTKOCTH BOAB

B ocHOBe 3T0ro MeTOfa JIeXHT CNOCOGHOCTH TpHJAOHA-DB KaBaTh
MaJIOHCCOUUHPOBAHHBE KOMMAEKCH C HOHAMHM MAarTHHS # KaJblLHA.

TpunonoM-B HasniBalOT ABYy3aMelleHHYI0 HATPHEBYIO COJb 3TH-
JICHAHAMHHTETPAYKCYCHOM KHCJAOTH

CHy;—N(CH,COOH),
|
CHy—N(CH,COOH),

JBysaMenienHofl HaTpPuUeBOH COAM — TPHJIOHY-B — maior cue-
Aylolee CTPOeHHE:

(I:H,coori EH,COOH
N Na, - 2H,0
CH/,coo\CH,-c{, \CH,coo

Tpuaon-B o6pasyer ¢ KaTHOHAMH MHOTHX METAJVIOB BHYTPHKOM-
MJIEKCHHe HOHBI; CTPOEHHEe TAaKHX KOMIUIEKCOB MOXeT ObiThb npef-
CTaBJeHO B CJAEAYIOUICM BHAE:

NN

=O /Me\ C=0

CH,——N }v—cn,
c{zcoo CHy—CH, CHiCOO |

Koucranra Reyc'roﬁqneocm KOMIVIEKCHOrO HMOHA 3THJCHIHAMHH-
TeTPayYKCYCHOH KHCJIOTH C HOHOM KaJblHs paBHa 2,6 - 1071, ¢ HoHOM
marHus — 2,0 - 107,

B kauecTBe HHAMKATOpa NPUMEHSETCH KPacHTeJNb 3PHOXPOM gep-
i T. B menoyHoM ppacTBOpe B OTCYTCTBHE HOHOB KaJibUusi H
MarHusi OH HMeeT rosiy6oif LBeT; B MPUCYTCTBHH HOHOB KaJslbLUHs H
MarHus rojly6asi oKpacka nepexoiuT B BHHHO-KPacCHYIO.

Tpunou-B o6pasyer ¢ HOHaMH KalbUMs M MarHUs MeHee HOHH-
3HPOBaHHbIE COENHHEHHs, 4YeM COeJlHHeHHs HX C SPHOXpOMOM uep-
HoiM T. Tpuiow-B u3BNeKaeT HOHB KaAbUHA H MATHHA H3 HX COelH-
HeHUA C HHAMKATOPOM. B 3KBHBAJIEHTHOH TOYKe Nepexof OKPaCKH
M3 KpacHofi B rosay6yio pesue Ha6JIOaeTCsi Ha MAarHHEBOM KOM-
naekce. IToaTomy, eciu Bofia HE COMEPXKUT HOHOB MArHHs, BBOISAT
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HeboMbiIoe KOJNHYEeCTBO MAarHueBOH COJH, YUMTHBAA 510 fipH Bhi-
YUCJEHHH Pe3yJbTaToOB.

Opuoxpom uepHuifi T MeHseT OKpacKy TakxKe W OT u3MeHeHHs pH
BOZAKI, NO3TOMY K THTPYeMOR NOpLHHM BOAN mnpubasasior GydepHbiit
pacteop, noanepxusatomuit pH oxomo 10.

Hupukatop B3auMONeACTBYeT CO MHOIMMH MeTalnaMu. Merannnl
MeILAIOT ONpeleNeHHI0 NPH COAEPKAHHH HX (B M2/2):

Fe . oo 0 AT. ... .. 20

OcoGeHHO BpefHO MPHCYTCTBHE HMOHOB MeJH, COBepIlIeHHO HCKa-
¥KaioweR pesynbTaTl THTPopanus. [Ins ycTpanenus BAHAHMA MelH
B Tpo6y BOAH, OTMEPEHHYIO s THTPOBaHMA, NpuGaBasioT 1 Mz
2Y%-Horo pacrBopa Na,S; B npucyrcrsuu Mn™" — 5 Kanean 19%-Horo
pacreopa cossiHOKHCaoro ruapokchaamuia NH,OH - HCL

Tprnonomerpuyeckufi merox onpejesends obuei KeCTKOCTH
BOAN TPUMEHHM i BOJ Pa3/IMYHON XKEeCTKOCTH, HO B THTpyemof
npo6e cozsepxanue Ca’" u Mg'* He monxHO npesniwaTs 0,5 #e-3x8.

Xo@ onpedesenusn. B KoHHUECKyI0 KOAGY eMKOCTbio 250 #4 OTMe-
PHBAIOT NHMNETKOR COOTBETCTBYIOUHA 06beM BOAH, B 3aBHCHMOCTH OT
ee JXeCTKOCTH:

HKecrkocrb BoAw O6bem npobut
B M2-3K8 B MA
05— 5 100
5 —10 50
10 —20 25

20 —50 10

ITpo6y pas6aBasior, eciH HYXHO, AeCTHIIRPOBAHHOH BOAOH MO
100 s, npubasasior 5 ma GydepHoro pactsopa, 5—7 Kanenbp HHIH-
Katopa H THTPYIOT pacTBOpoM TpHJAoHa-B no mnepexoma KpacHo#
OKpack# 3 roay6yio.

JKectkoctb BOAN X BHUHCASIIOT MO (opmyTe

X= P uAIOOO ,
rae P — pacxoa pactBopa TpuioHa-B;
H — HOPMAJILHOCTb PACTBOpPa TPHJIOHA-B;
A — o6beM BoAH, B3ATHI I aHaJH3a.

Onpederenue HopmarbHOCTu pacrsopa Tpuaoxa-b. B xouuue-
cKyio KonGy ormeputh mnunetkoft 10 M4 CcraHpapTHOro pacrteopa
0,05-n0. Ca"™" u Mg"’, npu6asuth MeH3ypKO# 35 MA JECTHANHPOBAHHOM
BOAH, 5 M2 GydepHoro pacrsopa, 5—7 KaneJb HHIHKATOpa H THTPO-
BaTb TPHJOHOM-D, Kak mpu OmpefesieHHH YXECTKOCTH BOJHL.

HopmanbHocts pacTsopa Tpunona-B Beuucauts no gopmyne
nl°A

4 ’
rle H;— HOpPMaJNbHOCTb CTaHAApTHOro pacrsopa Ca'" u Mg'";
A — o6bem CTAaHZAPTHOrO PacTBOPa, B3ATHIA IS onpefeseHus;
A, — pacxop, pactBopa TpHJIOHa-b.

H=
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ITpuzorosaenue peaxrusos

1. 0,05-0. pacrBop TpuaoHa-B. 9307 & xpucrasauye-
cKOro TpuJoHa-bB pacrBoputs B Bose H pa3GaBuTh 10 | 4.

2. bypepumsi pacrBop. 20 2 NHCl x. 4. pacrsopurtb
B BoAe, npu6GaButh 100 s 25%-HOro pacreopa aMMHaka # pas6a-
BHTb Bozoi xo 1 a.

3. PactBop muaukartopa. 0,5 2 spuoxpoma uyepHoro T
(xpomoren uepHuifi cnemuasbanii ET-00) pactBoputs B 10 M2 Gy-
¢epHOro pacreopa H noBecTH 10 100 x4 STHIOBHIM CNHPTOM.

4 Craunaptuuii pactBop Ca™ - Mg’ roroBar cMme-
wnsanuem 0,1-u. pacrsopa Ca’" u Mg B orwomenuu 3:1. Hdas
npurorosiends 0,05-H. pacTBOpa CMeLHBAlOT B MepHOH Kojibe em-
KocTeio 200 ma 75 ma 0,1-H. pactBopa Ca’* ¢ 25 ma 0,1-H. pac-
TBOpa Mg'* H pa36aBiAsiOT BOXOA 10 MeTKH.
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