YNYYLWEHWE KAHECTBA IMPUPOAHBIX BOJ
QUALITY IMPROVEMENT

OF NATURAL
WATER RESOURCES

¢

- Tempus swaN



YaydyuieHue Kauecrsa
HPUPOTHBIX BOJ

yuyeOHoe mocooue

TamkenT 2013 1.



YayduieHue kayecTBa NPUPOAHBIX BOA. Ao1. Maxmynoa .M — TamikeHr,
THUMMU, 2013r.
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EBpomnelickoro Coroza Tempus-SWAN (158982-TEMPUS-1-2009-1-ES-TEMPUS-
JPCR): «Towards Sustainable Water Resources Management In Central Asia». B
y4eOHOM TMOCOOWU TIPEICTABICHBI OCHOBBI YIPAaBJICHUS BOJHBIMU peCypcaMy Ha
YpOBHE 0acCEHHOB M OTAEIbHBIX YYaCTHHUKOB BOJIOXO3MCTBEHHOTO KOMILIEKCA
(mosist) B LlenTpanbHoit A3um.

Marepuarnbl myOJUKaIuu agpec- OBaHbl HAYYHBIM U MPAKTUYECKUM PaOOTHUKAM,
MPENOAABATENSAM M CTYJCHTaM, a TAaKXKE I[HUPOKOMY KpYIy CIEHHAATUCTOB,
MHTEPECYIONMXCSI MpoOJeMaMu  WCIOJIL30BAHMS W YOPaBJICHHUS  BOJHBIMU
pecypcamu B LleHTpansHOM A3um.
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Beenenue

Jlnst oOecriedeHusi HaceNCHUs W TPEANPUSITHI BOJOM MUTHEBOIO KayecTBa
HEOOXOAUMBI CIICHUATUCTHI TI0 MPOEKTUPOBAHUIO CTPOUTEIBCTBY M AKCILTyaTalliu
OYHUCTHBIX COOPYKEHUM.

Lenbro n3ydenus mpeaMeTa sSBISETCS MOJydeHUEe CTYASHTaMH HEOO0X0 TMMBIX
3HAHWM M WCIOJL30BAaHME HX TIOCJE 3aBEpIICHHUS y4deObl B Pa3HBIX OTPaCisIX
HApOJIHOTO XO3SHCTBa, O0ECTICUMBAIOIINX CHAOKEHWE KadyeCTBEHHOM BOAOW M
CBOEBPEMEHHBIN BBIBOJ] CTOUHBIX BOJI U3 HACEJIECHHBIX MYHKTOB U UX OYHCTKY.

OcHoBHOW 3ajadeil sIBIsieTCS, HA OCHOBE HU3YYEHMsS] KayecTBa BOJbI B
UCTOYHUKAX TMUTHEBOrO BOJOCHAOXKEHHS U BO3MOXKHBIX HCTOYHHUKOB HX
3arps3HEHUS [l PEIIEHUS DKOJIOTMMECKOW mMpoOJieMbl, TPAaBWJIBHO BBIOpATh
CIOCOOBI OUKMCTKH TPHUPOAHBIX W CTOYHBIX BOJ, 3aMPOEKTUPOBATH CTAHIIMIO TIO
o4yuCcTKe BoJbl. [lpm pemeHuM dTOW 3amauyv  HEOOXOIWMO HCIIOJIb30BaTh
COBPEMEHHBIC (PU3MKO — XHMHYECKHE W OHMOJIOTMYECKHE CITOCOOBI OYHCTKH,
PETYCMOTPETh 3aIUTY BOJTHBIX PECYPCOB OT BOBMOXKHBIX 3arpsizHeHuid. [Ipooiema
«YIUCTOM BOABD C KAKIBIM TOJOM CTaHOBHUTCS BCE CEphe3HEE U TMpHOOpeTaeT
BO3PaCTAIOIIEE AKOHOMHYECKOE, COLUMAIbHOE M JKOJOTUYECKHE 3HAYCHUE.
be3Bo3BpaTHOE BOAOMOTPEOJICHUE U YIPOXKAIOIIEE 3arpsi3HEHUE MPUPOIHBIX BOJL
BHOCUT BE€ChbMa CYIIECTBEHHBIC, HEOOpAaTUMbIE M3MEHEHUS B BOAHBIN OalaHC U
AKOJIOTUYECKHUE YCIIOBUSI BCE 00Jiee OOIMMPHBIX PAOHOB.

OxpaHa ¥ O4YMCTKAa BOJbI, OOphOa C €€ HCTOILICHUEM JIOXKATCS TSIKEIbIM
OpeMeHeM Ha TIPOMBINIICHHOE U CENbCKOX03IMCTBEHHOE MTPOU3BOACTBO, YAOPOKas
CTOUMOCTH MPOAYKIMH. [[J1s1 peaoTBpaIieHrs: BOJHOTO Kpr3uca TpeOyeTcs yCuust
MHOTHX CTpaH Mupa Mo pa3paboTKe JOJTOCPOYHBIX MPOEKTOB OOECTICUEHUs

Ka)XIIOTO JKUTEIIS IIAaHETHI YUCTON BOJOM.



YACTD 1. OHEHKA KAYECTBA U OYUCTKA ITPUPO/JIHBIX BO/JI.
I'napa I. UcTOYHUKHN BOJOCHAOKECHUA.
1. 3nayeHue BOABI

N3BecTHO, uTO M3 1,5 Mupa. KM BOZBI Ha 3emite, Toibko 0,025 % T.e. 360
TBIC.KM" IIPECHOU BOJIBI.

JIro0oii KHMBOY OpraHu3M B OCHOBE COCTOMT M3 BOABL Hampumep, pacteHus
Ha 80 — 90 % cocTosT U3 Bojbl. OpraHu3M >KMBOTHBIX U Jtoael Ha 70 % cocTouT u3
BOJibl. YenoBeueckuit Mo3r conepkuT 10 80 % cBoero Beca B BUJIE CHELMAIBLHO
c(opMHUpOBaHHOM YHCTOM BOBL YenoBeuecKnil OpraHu3M HE MOXKET CYIIIECTBOBATh
0e3 BOJIbI.

Kaxnmas kierouka Hamero opraHusmMa tpeOyer Boabl. Ecmu  kierka
BBICHIXAET, €e paboTa mpekpaiaercs. J(axxe KUciopoa He MOXKET ObITh TOTJIOIICH
JITKUMU, €CJIU UX MIOBEPXHOCTh HE OyIeT BIAKHOM.

[luma He MoXeT ObITh ycBoeHa ©Oe3 Boapl. C ee NOMOIIBI0 HACT
npeBpaiieHue OENKOB, KpaxMajloB M JKUPOB B TMHILY, HEOOXOJAUMYIO I
HOPMaJIbHOM PabOTHI KeyIKa U BBIBOAY OTPaOOTaHHBIX Macc M3 OpraHu3ma.

[loukn W MOYEBOW TMy3bIpb, KOXAa M JIETKHE — BCE OHU HE MOTYT
OCBOOOKIATHCS OT S710B 0€3 BOAbI. AJIbBEOJIBI JIETKMX (P)YHKIMOHUPYIOT HOPMAIbHO
TOJBbKO Oyayuu BiakHbIMU. CIMBUCTBIE HOCA, TOpJia, Tpaxeu U OpPOHXOB TaK¥Ke
BCErjia JIOJDKHBI ObITh BIaXHBIMU. OpraHusMm TepsieT npu asixanuu 1o 0,5 nurpa
BOJIbl. Eciii BO3yX CyXoH, 3T0 1udpa MOKET yBEITUUUBATHCSI.

Bona ucnapsercst uepe3 koxy B 00JbIIMX KomyecTBax. [loukam TpeOyercs
MHOTO BOJbl. Kaxapli JIUTp BOJBI MPOXOMSIIMKA Y€pE3 TMOYKH, BBIBOIAUT W3
oprau3Ma 9 rpaMMoB OTOpOCOB. YPOBEHb BOJIBI (WJIM MOYH) HUKOT/Ia HE JOJDKEH
nagate Hrke 0,25 mutpa. [loukn HUKOTZAA HE TPEKpalarT CBOIO padoTy U
MOCTOSTHHO TPeOYIOT BOY.

N3 Bcero o0bema Bojibl B opranuzme 70 % BHYTpHU KPOBEHOCHBIX COCYAOB, 25
9 - MEXTKaHEeBas XUIAKOCTb, KOTOpas oMbIBaeT KjieTku. KpoBb ryine Boabl Ha
necsaTs mpolieHToB. Ilmazma kpoBu cocTouT Ha 80 TPOILIEHTOB W3 BOJBL, M 3TO
MO3BOJIIET € CBOOOTHO ITUPKYJIMPOBATh MO Bcemy Temy. [lmasMa nepeHocUuT muiry

M I'a3bl, HCOPraHU4CCKHUC COJIM U IMUTATCIIbHBIC BEIICCTBA U T./.



Bce HeoOxonumoe KIETKaM YEJIOBEUECKOTO OpTraHuW3Ma MPUHOCUTCS
IJIa3MOM, BKJIIOYAsi T€ MaTepUaJIbl, TIPU MOMOIIM KOTOPBIX KJIETKA CTPOUT CeOsl.

JIroOble MpOoIIeCChl B OpraHu3Me MPOUCXOAAT C TIOMOIIBIO TIIa3Mbl.

Bce ykazanHoe BbIIIE TOKAa3bIBACT BAXHEHIIYIO POJb BOABI B JIHOOBIX
YCIOBUSX.

I[To mamapiM FOHECKO moutn y Kaxaod CTpaHel €CTh MPOOJEMBI C
BOJIOCHAOKEHHEM W3- 3a Jaeuira HMCTOYHUKOB TMPECHON BOJBI BBICOKOTO
KadecTBa. McciienoBaHus BBISIBIUIM JOCTOBEPHYIO CBS3h MEXKTY 3a00JICBaHUSIMHU
MIEUCHU, JKETTYHOTO MY3bIPs, MOKETYA0YHOHN JKeIe3bl, MPOYNMHU 3a00JICBAaHUSIMU U
BEJIMYMHOM HArpy3Ku BPEIHBIX B MPUMECEW B MUTHEBOW BoAe. CyILECTBYET CBS3b
MEXAy  NPUMEHCHHEM  MUHEPAIbHbIX  YAOOpEHMM UM MEeCTUIUAOB U
MPEXKICBPEMEHHBIMU POJIAMH, TICUXUYECKUMH PACCTPOUCTBAMHM, IPOSIBICHUSIMHU
CTapuecKoro MapasMa u T.].

[lo mamaeiMm BO3 Ttompko 11 % wacemenust Asum oOecriedeHO BOIOU
NUTHEBOTO KadecTBa. OOECIeYeHHOCTh BOJOMPOBOIOM M KaHAIM3AIMU U TOTO
MEHBIIIE.

2. UcTOYHUKH BOTOCHAOKEHH S,
2.1. IloBepXHOCTHBIE NCTOYHUKH.

K TmNOBEepXHOCTHbIM HMCTOYHUKAM OTHOCATCS: PEKH, KaHalbl, O3€pa,
BOJIOXPAHUJIHIIIA.

B pesynbrare kpyroBopoTa B MpHpOJAE BOAAa MOCTYMAaeT 4Yepe3 TOpHBIC
MOPOJIbI TUOO BHU3 M 3aIOJIHSAET TOPO/bI, JIMOO BHIKIIMHUBACTCS HA MIOBEPXHOCTh U
0 casgM, peKaMm NocTynaer B Mops. Boja moBEpXHOCTHBIX HCTOYHUKOB HUKOT/IA HE
ObIBaET MPO3pavyHON M3- 32 HAIMUMSI B HEH B3BEIICHHBIX BEIIECTB (YACTHIL TJIMHBI,
neckKa, 1ia, OpPraHM4ecKuX B3BECEH U T.I1.). pa3Mepbl YaCTHI] B3BEILICHHBIX BEILIECTB
or2-10* =1 10° mm (koJutOoUIHBIEC YacTUlBl) 10 1 MM (KpyIHBIE TUCTIEPCHBIE
yactuiibl). KonmuecTBO B3BEHICHHBIX BEHIECTB B 1 J1 BOJBI OT HECKOJIbKHUX
MUJUTATPAMMOB JIOXOJUT JIO JIECATH THICSY MUJUTUTPAMM.

Haumenbiiass MyTHOCTh BOJIbI TIOBEPXHOCTHBIX MCTOYHUKOB HAOJIIO/IaeTCS B
3UMHEEe BpEMsi, pE3KO TOBBIIIAETCS BECHOM B MEPHO/I TTABOJIKA M B MEPUO CUITBHBIX

noxneil. Pexku CpemgHell A3umM XapakTepu3ylOTcsd OOJBIIMM  COJIEpKaHUEM



B3BEIIICHHBIX BEHIECTB U OTHOCATCS K MyTHBIM (250 — 1500 mr/m). K pekam ¢
00JIBIIOI MYTHOCTBIO TaKKe OTHOCATCS Xyanxe, Hui, Amazonka, Xunj, ['aHra,
Muccucunu u ap. Bojbl MOBEpXHOCTHBIX UCTOYHUKOB MPECHBIE, XOTS B HACTOSIIIEE
BpeMs B HEKOTOPBIX M3 HUX MUHepanu3auus 6osee 1 r/n. B Amynapoe, Coipaapbe,
3epaBiiane MUHepanu3anus 2 U 0osee T/, CoJep)KaHue OPraHuYeCKUX BEIECTB
180 mr/m u 6onee.

Bonaa o3ep umeer munepamzaruio ot 30 mr/im 1o 5820 mr/n (Mccerik-Kyms).

2.2 Iloa3eMHBbIE UCTOYHUKH.

K moa3zeMHbIM MCTOYHHMKAM OTHOCSITCSI TPYHTOBBIE U apTE3UAHCKUE BOJIbI,
ponnuku. Ilog3emubie BoJbI OOpa3ylOTCsl B MOpax TOpHBIX MOPOJ (BOJOHOCHBIE
MOPOJbI- TECKH, TpaBUl, TaJCUHHUK, T[eCUaHUK). JIJIs MHUTHEBBIX IIEJICH
HCTIOJIb3YIOTCS B OCHOBHOM apTE€3MAHCKHUE BOIbI, PACTIONIOKEHHbBIE MEXIY JIBYMS
BOJIOYIIOpaMU. ITU BOJIbI MTOJHOCTHIO 3AMOJHSIOT IJIaCT U B OCHOBHOM HaIlOpHBIE.
['pyHTOBBIE BOJBI MOTYT OBITh HCIOJB30BaHBI B TMHUTHEBBIX LEIAX TMPH
YIOBJIETBOPUTEIHHOM KA4ECTBE U JIOCTATOUHOM Ka4eCTBE.

[Toa3zemHbIe BOJBI SBJISIOTCS IPO3PAYHBIMU, HE HYXKIAIOTCS B OCBETJICHUU U
PEKOMEHAYIOTCS JIJIsl UCTIOJIb30BAHUS B KAYECTBE UCTOUHUKA JIJIsl TUTHEBBIX LIETICH.

B cocTtaBe moa3eMHBIX BOJ OPraHMYECKHUE BEILECTBA COJAEPIKATCA B MaJIOM
KOJIMYECTBE, MHHEpPAJIbHBIC COJIM W PACTBOPEHHbIE Ta3bl B OOJBINIOM. 3arac
MOJBEMHBIX BOJ B 5-TH KM. TOJIe coctaBisier 60 MJIH.KM3, MUHEp I3 alys
O 3eMHBIX BoJI KoJsieOserest ot 0 o 250 r/m.

HcTtounnk BOAOCHAOXKEHWsI BBIOMpAETCS HA OCHOBAaHMA TEXHUKO —
PKOHOMMYECKOTO pacyera B COOTBETCTBUHU C JACHCTBYIOIMM cTaHgaptom O’zDst
951-2011 HcTOYHMKM  LEHTPATM30BAHHOTO  XO3SWCTBEHHO —  IUTHEBOTO
BOJIOCHa0keHMs. | urueHnueckue, TeXHUIeCKue TpeOOBaHMS 1 TIpaBmiia BeIOOpa.

[Ipu BBIOOpE MCTOUHMKA BOJAOCHAOKEHUS HEOOXOJIMMO PYKOBOJACTBOBATHCS
3akonoM Pecnyomuku Y306ekuctan «O Boje u Bojonosb3oBanuny 1 KMK 2.04.02-
97 «BopocHaOxxeHue HapyX Hbl€ CE€TH U coopyxkeHus». CoriacHO 3STUM
HOPMATHBHO — TEXHUYECKUM JOKYMEHTaM I10JI3€MHBIE BOABI MTUTHEBOTO KauecTBa

AOJDKHBI B IICPBYIO OUCPCIb UCITIOJIB30 BATHCA IJIA XO3SIMCTBEHHO — IMMThEBBIX ueneﬁ



N HX HCIOJIb30BAHUC JIA JPYIrux ueﬂeﬁ OIrpaHM4CHO M paspClIacTcia
CIICIUAJIIbHBIMU OpraHaMH.

I[JISI IIPOU3BOACTBCHHBIX ueﬂeﬁ n 1Jpl MoJIMBa HCIIOJIB3YIOTCA B OCHOBHOM
IMMOBCPXHOCTHLIC BOAbI, TAK KaK 3TW BOJAbl B OCHOBHOM IIPCCHBIC U B JOCTATOYHOM

KOJIMYECTBC.



I''TABA 2. TPEBOBAHUS K KAUYECTBY BO/IbI.
1. TpeOoBaHMS K KAaUeCTBY NUTHEBOM BO/bI.

KadecTBO BOMBI, MPUTOMHOM JIJIi MUTHEBBIX XO3SUCTBEHHBIX M TEXHUYECKUX
1ened 3aBUCUT OT COJEpPKaHUs B HEH pPa3IMYHBIX pPACTBOPEHHBIX U
HEPACTBOPEHHBIX MHUHEPATBHBIX M OPraHUYECKUX TPUMECEH H OMpeaeisaeTcs
COBOKYITHOCTbIO €€ (PM3MYECKMX, XHMHUYECKHX CBOWCTB. Boma mpuromHas s
XO3SHCTBEHHO — TMHUTHEBBIX IENICH JTO/DKHA yTOBICTBOPATH TpeOoBanusiM (’zDst
950: 2011 «Boma nurTheBasi. I'mrueHmyeckue TPeOOBAHMSI U KOHTPOJb 32
KadyecTBOM». TpeOoBaHUsT K BOJE MJII TEXHUYECKUX LIEJIeH YCTaHABIMBAIOTCS
Pa3JIMYHBIMU BEIOMCTBEHHBIMH HOPMAMHU U TEXHUYECKUMU YCIOBUSIMH.

B 1785 r. ®panmysckuit ¢usuk JlaByasee, a B 1805 r.HEeMenkuii
ectecTBoucHbITaTellb A. ['yMOOIBT U ppaniry3ckuit uccienoarens ['eir — Jltoccak
OTIPENEINIIA COCTaB BOJBI — JiBa 0OBbeMa Bojgopoaa u oauH kuciopoaa (H,O) -
MOJIEKYJIIpHBIN Bec 18.

OpraHojenTUYEeCKUMHA TNpU3HAKAMHU, ONPEACISIONMMUA MPUTrOAHOCTh BOJIbI

JUIE BOJOCHAOXKEHHUST MOTYT CIY)KHUTh €€ (PU3WYecKkue CBOWCTBA: MPO3PauyHOCTh,

IBET, 3amax, BKyc M Temmeparypa. Boga mutheBOro kayectBa J0JDKHA ObITh
NIPO3pavyHO, OECIIBETHOW, HE UMETh HUKAKOTO MOCTOPOHHEIO 3alaxa U MPUBKyca U

HE coJiepKaTh OOJIE3HETBOPHBIX OakTepuil. Temmeparypa BOAbl JOJDKHA OBITH B

TE€YEHHUE I'0J1a [0 BO3MOYKHOCTH PABHOMEPHOU, PUTOM HAWIYYLIEH C TOYKU 3PEHUA
0
MOBBIIIEHUS MPOJYKTUBHOCTH KMUBOTHOBOJICTBA CYMTAETCS Temneparypa 7 — 12°.

[Ipo3pavyHOCTh 3aBUCHUT OT KOJMYECTBA COAEPKAIIMXCA B HEHM B3BELICHHBIX

npuMeceil, a ee LBET OT HaxXOJIIMXCS B HEW pPa3NMIHBIX PacCTBOPHUMBIX U
HEPACTBOPHMBIX BEIIECTB.

[Ipo3padnocTh BOABI — ATO MpeneibHas BbICOTA CTOJ0a BOABI (CM), depe3
KOTOPBI MOXHO YUTAaTh TEKCT, HAOpAHHBIM CTAaHIAPTHHIM MPUGTOM (BBICOTA OYKB
3,5 mM). [Ipo3pavyHocTh MUTHEBOM BOJIBI I0OJDKHA OBITH HE MeHee 30 cM.

N3mepsieTcsi 1BETHOCTH B TIpajaycax MO TaK Ha3bIBAEMOM IUIATHUHO-
KOOQJTbTOBOM IIIKAJIE MTyTEM CPABHEHUS C BOJIOM, UMEIOIIEH STAJIOHHYIO IIBETHOCTD.

[[BeTHOCTh W OKpacka IMOBEPXHOCTHBIX BOJ BBIBBIBACTCS TPHCYTCTBUEM

I'YMHHOBBIX BEIIECTB M COEIUHEHHI 3-" BAJIEHTHOTO Kele3a. | yMUHOBBIE BELIECTBA
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— OpraHu4ecKHe COEAMHEHHS, OOpasyroluecss B IPOLECCE XHUMHUYECKOTO U
OMOJIOTMYECKOr0 Pa3JIoKEHUsI OCTAaTKOB pacTeHW. [[BETHOCTh MUTHEBOM BOJbBI HE
0JDKHA npeBbimath 20°.

3amax BOJbI yKa3bIBae€T Ha COJAEpKaHHE B HEW Ta30B WJIM OPraHMYECKHUX
BEIIECTB. HENpUATHBIN NMPUBKYC YKAa3bIBACT HA HAIIMYME COJIEM, PACTUTEIBLHBIX
BEIIECTB U MPOIYKTOB THUEHUS. 3anax u3mepsercs B 0Oamwiax. [lo 'OCTy nutheBas
Bojga mpu temmeparype 20° u npu mogorpesannn g0 60° He JODKHA MMETh 3armax
0osiee 2-" OALUTOB U MPHUBKYC OoJiee 2 6ALTOB.

MyTHOCTB — XapakTepHUCTHKa 0OpaTHas MPO3pauyHOCTH.

MyTHOCTP TpPUPOAHON BOJABI OOYCJOBJIEHA NPHUCYTCTBUEM MPUMECEH,
KOTOpBIE€ MOTYT COJIEPKaTCsl B pa3JIMYHOM COCTOSIHUU: @) BO B3BEIIEHHOM — B BUJIE
OT/IENbHBIX YaCTHULL; 0) B KOJJIOMIHOM; B) B PACTBOPEHHOM.

HepactBopennsle  u KOJUIOWJHBIE  BEIECTBA  HEOPTaHUUECKOIO
IPOUCXOKICHHUS:

- TJIMHA, IECOK, TUPOKCUI JKeJe3a U OPraHMYeCKOro NpOUCXOKICHUS:
- W1, MUKPOOPTraHW3MbI, IJIAHKTOH, HE(TEPOAYKThI MPUAAIOT BOJIE€ MyTHOCTb.

MyTHOCT, OOBIYHO CBOWCTBEHHA BOJI€ IOBEPXHOCTHBIX HCTOYHUKOB H

TJIaBHBIM 00pa3oM pek.
MyTHOCTh 3aBUCHUT OT XapakTepa IpyHTa U OEpEroB peK U OT CKOPOCTU TEUEHUS
BOJbl. MyTHOCTb BOJIbI B TIOBEPXHOCTHBIX UCTOYHMKAX MEHSETCS B TE€UEHUH T0]a,
BO3pacTaeT B MEPUOJA JOXIEH M JOCTUTAaeT MaKCHMMyMa B MEPUOJ MaBOJKAaX.
Hanmenbinass MyTHOCTh peYHOM BOJbI HAOJIOAACTCS B 3UMHEE BpeMsi, KOTJa peka
MOKPBITA JIbJIOM. MyTHOCTh HEKOTOPBIX PEK TOCTUTAECT HECKOJIBKUX THICSY MI/JI.

Cormacao I'OCT (O’zDst 950 : 2011) KoJM4ecTBO B3BEIICHHBIX BEIICCTB B
BOJIC I XO3AMCTBEHHO — MHUTHEBBIX II€Jie HE JOJDKHA MPEBbIMATh 1,5 MI/m.
MyTHOCTh BOIBI ONPEAENSAETCS CHELUATbHBIMU NPUOOpaMU — MYTHOMEpaMH,

¢doTosneKTpokanopuMeTpamMu, HederoMeTpamu.

OO01as MUHEpaIM3aIus(CyXou 0CTaToK)- 00111ee KOJMYECTBO BEIIECTB(Kpome
ra3oB),COZiepKalUXCs B BOjAE€ B pacTBOPEHHOM cocTosiHuU. Cyxol OCTaTok
IIOJTy4arloT B pe3yJibTaTe BhIIApUBAHUS MPOQUIETPOBAHHON BOJBI M BBICYIITHBAHHMS

. 0
3aJIep’KaHHOTO OCTaTka 10 mnoctosHHOM Maccel mpu T=110" C. B Boge,
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HCTIOJIb3YEMOU JJISl XO3SIUCTBEHHO-IUTHEBBIX LENEH, CYXOM OCTATOK HE JIOJKEH
npeBbimath  1000mMr / 1,B ocoObix caydasx-1500mr /a. Cyxoil ocTatok
JUMHUTHUPYETCS TaKKe B BOJAE, MOCTYMAOIIEH JJi MUTAaHUSI MapOBBIX KOTJIOB, U B
BO/I€, UCTIOJIb3YEMOH B 1IEJIOM Psiie MPOU3BOJICTB.

Xnaopuasl W cynabdarel, Onarogapss CBOE€H BBICOKOM PacTBOPHMOCTH,
MPUCYTCTBYIOT BO BCEX MPUPOIHBIX BOJIaX OOBIMHO B BUJIC HATPUEBBIX ,KATbIIMEBBIX
M MarHueBbix cojeil. [Ipu 3HAYUTETBHOM HX COJAEpPXKAHUU BOJA CTAHOBUTCS
arpecCMBHOM 10 OTHOUIEHUIO K O€eTOHy. [l XO03sHCTBEHHO-NUTHEBOM BOIbI
MpeneIbHO JTOMYCTUMOE COJIEPKAHUE XJIOPUIOB -MI/ 11, CyiabdaTtoB T/ 1.

[lomzemubie BOJbI XapakTepu3yroTcss MuHepanusanuen ot 0 go 250 r/n. B
BOJ1ax Mopei u okeaHoB Ha kKaxabie 1000 r (1 1) Bobl MpuUXoaUTCs B cpeHeM 35 T
pa3JIMUHbIX coJier. Tak:

B AtnaHtnueckoM okeane 35 — 37 r

B CeBepHoMm JlemoBuToM okeane 32,3 r
B SImoHckoM mope 34 T

B CeBepHom mMope 34,3 T

B UepHoMm mope 18 1

B A3oBckoM mope 10T

B bantuiickom Mope 20 r

B KpacHom mope 32 —42 1

B CpenmemHoM mope 37 — 39 1.

KectkocTh BoablHammuue B BOAE MHUHEPAIBHBIX BEHIECTB B BHUIE COJIEU
KaJbI[Msl U MarHusl MPUJAET €, TaKk Ha3bIBAEMYIO, KECTKOCTh, KOTOPYIO MPUHSITO
M3MEpAT B MI.OKB/JI, 16O B IPamgycax KecTKocTH — Hemenkux (H), GpaHIy3cKix
(Od)) U T.1.

1° sxecTrOCTH COOTBETCTBYET COJIepKaHuIO B 1 1 BoAbl 10 M oKuCH Kanblus
(CaO) wm 14 wmr oxucu wmaraus (MgO). Mr.okB/1 — KOJMYECTBO COJICH,
00YCJIOBIMBAIOIIMX KECTKOCTh B MI/JI, pa3leicHHOEC Ha COOTBETCTBYIOIIMX UM
AKBUBAJICHTHBIN Bec. JIy1sl mepeBojia rpaaycoB KECTKOCTH B MT.OKB./JT HEOOXOIUMO

JKECTKOCTh B Tpagycax pasieiauts Ha 2.804 (Mrake/m — Mraks/mM°). CremeHsb
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KECTKOCTH MPUPOIHBIX BOA: MsITKas < 4 MIIKB/JT; )KecTKast 8 — 12 MIaKB/J; cpeaHeit
HKECTKOCTU 4 — 8 MIIKB/JI; OUCHb *KecTKast > 12 Mraks/i. JKECTKOCTh pEUHBIX BOJL
00b14HO HeBbIcOKa (1 — 6 MrakB/m). OgHaKo, U3- 3@ pOCTa AaHTPOTIOTEHHOTO BIMSIHUSA
PE3KO BBIPOCIA JKECTKOCTh BOJBI TIOBEPXHOCTHOW BOJBI, B HU30BBAX P. AMyIapbu
nocturaer 16 — 18 Mraks/m.

KectrocTh uTheBOM BobI coracHo ['OCT (O’zDst 950 : 2011) He momkHa
IIPEBHIIATH 7 MI'KB/II.

XKectkas Boja HE MPUTOJHA JJIT CHCTEM OOOPOTHOTO BOJAOCHAOXKEHUS, IS
MUTAaHUSI TApOBBIX, KOTJOB, [JIsi TPOU3BOJICTBA BBICOKOCOPTHOM UEILTHOJIO3bI,

HCKYCCTBCHHOI'O BOJIOKHA M T.1.

Konnenrpanusa noHoB Bogoposia pH xapakrepusyeT KUCJIOTHOCTb BOJHOTO

pacTBopa.
Bopaa xapakrepusyercst o CTENEHN KUCIOTHOCTH: pH<5,5 — Boma cuibHO-
KHCTIast
pH 5,5+ 6,5 — cnabo kucnas
pH 6,5 + 7,5 — HeititpanbHas
pH 8 — 10- cnabo menounas
pH > 10— cunpHO menoynas
Cormnacuo I'OCT (O’zDst 950 : 2011) nonyckaemoe pH nutseBoit Bojpl 6-9.
Hanuuue B Bojsie pacTBOpUMBIX coJiel xene3a B koamdectse 0,2 + 0,3 mr B 1
1 6e3BpeaHo. Ilpu OGonbleM KoJMUECTBE MOJ JEHCTBHEM KHUCIIOpOAAa BO3AyXa
KENIe30 OKHCIISIETCS U BBIMAaeT B OCAMOK B BUJIE XJIOTIBEB KEJITOTO U KOPUIHEBOTO
I[BETA.

COI[CD)K&HI/IC OTACIBbHBIX XUMHWYCCKHNX 3JICMCHTOB.

Maprasen; — ceMUBAJICHTHBIN MOH MapraHiia BIUSET Ha OPraHOJICNTHYECKUE
CBOMCTBA BOJIbI — BBI3BIBACT U3MEHEHUE OKpacku Bojbl. Jlomyckaemoe coneprkanue
0,1 Mr/n, ecau OoJibllle, TO TKaHb MOCJE CTUPKUA OOpETaeT KOPUYHEBBINA OTTEHOK.
Konuentparus He Oosiee 2 mr/nm (moH Mn) BBI3BIBAa€T W3MEHEHHUS CO CTOPOHBI
BBICIIICH HEPBHOM NEATETLHOCTH, HakoIuieHHe Qocdopa B KocTsax. OcTaTrodHbIN

amomMuHui He 6ostee 0,5 Mr/n (aMFOMUHUIN B Ka4ecTBA KOAryJisiHTa), Top HE Ooee
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1 mr/n, HanMeHbIIasi pacpOCTPAHEHHOCTh Kapueca Mpu coaepkanuu ¢gropa 0,7 +
1,5 mr/m.

[ToBbIllICHHAsT KOHLIEHTpAIUsl pa3BUBAET APYrol HEIyr — (uoopo3 — 3yObl
TEMHEIOT, KPOIIIATCs ¥ JIOMaroTCs (MSITHUCTOCTh 3yOHO#M amamu). O0ecdhTopuBaHue-
UCIIOJIb3YIOT METO/ CMEIICHHs TTOJA3EMHBIX BOJ M3 OOraThix (PTOPOM BOJIOHOCHBIX
TOPHU30HTOB C BOJIOM, UMEIOIICH He3HAYMTEILHYIO KOHIIEHTpAIHio GTopa.

CBUHEIl W MBIIMIBIK — DJIEMEHTHI BBI3BIBAIOIIME 3a00JIEBaHUS Y YEIOBEKA.
(omacHbI cilydad OTpPaBIICHHUS CBUHIIOM TPU WCTIOJIb30BAaHUU CBUHIIOBBIX TPYO I
BojiomnpoBoza). Ceityac 3amperieHo MpUMEHEHHEe CBUHIIOBBIX TPyO. Jlomyckaembie
conepxanue ceuHua (He 6oxee 0,03 mr/im). MpIbsSIK- 10MMyCKaeMO€ COIEpKaHUE HE
6osiee 0,05 mMr/i1 (M3BECTHSIKA MOTYT COJIEPKATh MBIIILSIKOBUCTOE JKEJIE30).

bpom obnamaer mIMPOKUM CIIEKTPOM JCUCTBUS Ha Pa3JIMIHBIE CHCTEMBI U
GyHKIMM OpraHW3Ma, B TOM YHCJIE M Ha IICHTPAILHYIO HEPBHYIO CHCTEMY.
['urueHnyecKkuM HOpMATHBOM CUMTACTCS KOHIIeHTpaIus 6opa, pasHas 0,5 mr/i.

Cepebpo cmocoOCTBYET IIUTEIHLHOMY COXPAaHCHHMIO Ka4decTBa IHUTHEBOM
Bonpl. OOoramenne wWoHamu cepebpa B konmeHntpammu 0,05 — 0,4 wmr/n
11eI1eco00pa3Ho.

bonpmias kxonmentpamms (> 0,5 MI/a1) CHIDKAET HMMMYHOJOTHIECKYIO
aKTUBHOCTh OpTaHM3Ma — OTMEUAJINCh W3MEHEHHUS COCYIWMCTOW, HEPBHOW U
[JIMO3HOM TKAHM TOJIOBHOTO U CIOMHHOTO MO3ra. OTH JI03bl HapyUIaau
yCIOBHOpE(IIEKTOPHYIO AesTeNbHOCTh Kpbic. KoHuenTpanus cepedpa 0,05 mr/m u
0,005 wMr/m mnomoOHBIX H3MEHEHMM HE BbBBBaIM. McciaenoBaHuIMH ObLIa
YCTaHOBJICHA TIPEACIbHO JOIMyCTUMAas KOHIIGHTpaIlis HOHOB cepedpa B Boae — 0,05
MT/J1.

Hutparer paccmarpuBaiich [JOJTOE BpeMs Kak TMPU3HAK OBITOBOTO
3arpsi3HeHMs, T.K. HUTpaThl SBJETCS KOHEYHBIM  MPOAYKTOM  pacrmaja
OpraHUYECKUX BEIICCTB. Hanmpumep,

B 3arpsA3HEHHBIX KoJjoAuax ux cojaepxkanue pocturaer 100 mr/m u Gonee. Ho
MOBBIIIICHHAS KOHIICHTpaIus Obljla 00HApYKEeHA 1 B MPHUPOTHBIX 0I36MHBIX BOJIaX.

B opranusme denoBeka (B KHIIEYHWKE) HUTPAThl BOCCTAHABIIMBAIOTCS B

HUTPATHI MO/ BIUSHUEM OOUTAIOIIMX TaM OakTepuil. BcacbiBaHne HUTPUTOB BEIET
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K YaCTUYHOM MHAKTUBALIMM IeMoriioOmHa. B ocHOBe 3a00sieBaHUs JEXKUT Ta WIU
MHas CTENEHb KHUCJIOPOJHOTO ToJoJaHusd (OCOOEHHO y TpPYIOHBIX JeTed —
pa3BelleHHEe CcMeced BOJIOW cojepxkalieid HUTpaThl). YTOTPEOJICHHE BOJIBbI,
conepxaieit 2 — 11 Mr/m HUTPAaTOB HE BbI3BIBAET IMOBBIIIEHUE B KPOBU YpPOBHS
MeTreMoryioonHa, Toraa kak koHreHTpammst 50 — 100 M1/ pe3ko ero yBeaudauBaeT.

Konnentparus wutparoB Ha ypoBHe 10 mr/m (B mepecuere Ha N) sBIseTcs

0€E30I1aCHON.

Taomuna 2.1: Knaccugpukamus npupoaHbIX BoA M0 GU3HYECKUM U

XMMHUYECCKHUM IoOKa3aTeJ I iM

HaumenoBaHue Ha3BaHue BoabI B IMoxka3zaTean
noKa3aTeJs 3aBHCHMOCTH OT MOKa3aTeJs
IHoBepxHOCTHBIE BOABI

MyTHOCTB, MI/1 Manoit MyTHOCTH 1o 50
Cpenneli MyTHOCTH 50-250
MyTtHast 25-1500
Bbicokoil MyTHOCTH >1500

LlBeTHOCTSH, Ipan. Manoii uBeTHOCTH 1o 35
Cpenneli IBETHOCTH 35-120
BrIcokoii 1BeTHOCTH >120

Iloa3emHbIe BOABI

Munepanu3zanusi, /71 [IpecHas 1o 1
ComonoBaras 1-3
Conenas 3-10
CunbpHO coJieHas 10-15

pH [lenounas 11-14
Cma0o menounas &-10
HelrpanbHas 7
Cnabo xucnas 4-6
Kucnas 1-3

O0mmas KeCTKOCTb, OueHp MITKas no 1,5

MIDKB/I Msrkas 1,5-3,0
Cpennel )KeCTKOCTH 3-6
KecTkas 6-9
OueHb xecTKas >9

Keneso n mapranen, mr/n | I'pynma A Fe, Mg,
I'pynna b muHepai. [11,>2
I'pynna B Fe, Mg,

munepai.[1,<0
Fe, Mg, opranuu.

BaKTeDI/IaIIBHaH 3arpA3HCHHOCTD
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OmacHo  HaJMy“e B  BOJAE  OPraHUYECKUX  BEHIECTB  YKMBOTHOTO
MIPOUCXOXKICHUS, B PE3YJIbTATE PA3JIOKEHUSI KOTOPHIX 00pa3yIOTCS COJIM aMMMaKa,
a30TUCTOM M a30THOM KuCJOT. Hamuyue 5THUX BeEHIECTB C OJIHOBPEMEHHBIM
COJIEp’)KaHUEM XJIOpa OpraHuyveckoro mpoucxoxiaeHus (1o 300 mr/m Hanmuuue B
BOJIC XJIOpAa MHHEPAJTHLHOTO TPOUCXOXKIACHUS OE3BPEIHO M HE YXYAIIAeT BKyca
BO/IbI) YKa3bIBACT Ha 3arpsI3HEHHOCTH BOJBI 0TOpOCAMH OT *KUBOTHBIX. HeoOxoanma
XAMHUYEeCKass 00paboTka, T.K. BO3MOKHO HaJIM4YHWe BO30OYyAUTENICH OIACHBIX
3a00JICBaHMIA.

baktepuaiibHas 3arpsA3HEHHOCTb BOJBI  XapPaKTEPU3YETCS  KOJUYECTBOM
OakTepuit coaepsxaiuxcsi B Mil. Bojbl. CorslacHo ['OCT nutbeBasi Bojia HE JOJIKHA
coaepxarb 6osee 100 6akrepuii B M. Oco0yr0 BaXKHOCTH JJIsI CAHUTAPHOM OIICHKHU
BO/Ibl UMEET OTPE/ICNICHNE HAIMYUS B HEll OaKTepuil rpyNIbl KUIIEYHON MaJOUKH.

[IlyreM GaKkTEpHOJOTHUECKOTO aHAIM3a BOJIbI ONPEACISIOT YUCIO KUIIICYHBIX
nmajouek B IMu1 BOJbI (TaKk Ha3bIBaGMbIW KOJM-WHIEKC) WJIM TOT 0ObEM BOJBI, B
KOTOPOM M 0OHApY>KMBACTCS KUIICUHAS TTAT0UKa (KO -TUTP).

CornacHo TpeOOBaHUSAM CTaHAapTa B MUTHEBOM BOJIE, TMOJaBAaEMOW B CETh
XO3SMCTBEHHO — THUTHEBOTO BOJOTPOBOJA MOXKET COAEpP)KAaThCs HE OoJiee Tpex
KUILIEYHBIX MaJI04eK B 1 J1 BOMBL

2. TpeOoBaHusi, npeAbsABIEeMbIe K KAYeCTBY
BO/IbI NPeANPUATHAMMN.

Ha npennpustusix Boga MCIOJIL3YETCA IS Pa3IMIHBIX MPOU3BOIACTBEHHBIX
LETIEH :

1. lna oxmaxaeHus: apurareiei. Hampumep, mapoBeIX TypOWH Ha TEIIOBBIX
ANEKTPOCTAHIUAX, KOHJIEHCATOPOB, JOMMEHBIX W MApPTEHOBCKUX I€YEH,
XOJIONWILHUKOB. Boma nomkHa ObITh 6€3 0OJBINIOTO KOJMYECTBA B3BECH (MYTHOCTH
50-200 mr/m — Bo wu30ekaHHWE 3arpsS3HEHUs OXJIAXKIAIOUMX YCTPOMCTB), 0e3
CEpOBOJIOPO/A U YACTHII JKEJ€3a, KECTKOCTh MEHEE 2-7 MIIKB/JL.

2. B xoTenpbHSX BoJa JOJDKHA OBITh NPO3payHON O€3 pPacTBOPEHHOIO
kucjopoa. O01mias xKecTKoCTh B 3aBUCUMOCTHU OT aaBieHus 0,35 — 0,003 Mraks/m.

3. JIns OYMCTKM TOTOBOM MPOAYKIMHM — OYUCTKH TEKCTUJISI, B THUIIEBOU

IMPOMBINUICHHOCTH.
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4. Jlna  TpaHCHOpPTHpPOBaHUA  Chlppd.  Hampumep, B OyMaxHOU
IPOMBIIIICHHOCTH TPEABABIAIOTCS BbICOKME TpeOOBaHUS N0 MPO3PAYHOCTH,
COJZIEPIKAHMIO JKeJle3a.

5. B coctaBe BblllyCKacMOW IpoAyKuuMH. Hampumep, Ha KOHCEPBHBIX
3aBO/1aX, MMBOBAPEHHBIX 3aBO/IAX U IPYTHUX.

6. Jlns1 ynaneHuss 1 O4MCTKY 3arpsi3HEHNH, 00pa3yIoMXCsl Ha MPEeNPUATUSX.

7. Ha oTAenpHBIX NpeanpuATUsSX KauyecTBO BOJABI JIOJDKHO ObITh BBIIIE YEM
Ka4eCTBO NMUTHEBOW BOJAbL Hamprmep, B KOTENBHSAX MPO3PAaYHOCTb BOJBI JIOJDKHA
obITh He MeHee S50 cM (B muTheBoi 30 cm).

8. Ha ctpoutenscTBe BOAA HCHOJB3YETCS [JIsi MPUTOTOBIIEHUS OETOHA,
nojimBa O€TOHa, MPOMBIBKU I'paBus U meOHsA. Bojga nmuteeBoro kayectBa JOJDKHA
UCIIOJIb30BATHCS TSI NPUTOTOBJIEHUS TUAPOTEXHUYECKOTO OeToHa.
MuHepanu30BaHHbIE NPUPOJHBIE BOJAbI HE JOJDKHBI OBITh MCTOJb30BaHBI J1JIsI
OPUTOTOBJICHUS. U TOJIMBA THAPOTEXHHUYECKOro OertoHa. B 3aBucuMocTH OT THNA

oerona gomyckaercs obmas Mmuaepamsanus 3500 — 5000 mr/n, pH<4, noHb! SO4'2
2700 mr/m.

Tabauna 2.2: TpeOoBaHus, npeAbsBjAsieMble K KA4eCTBY BO/AbI,
HCIO0JIb3YeMOil HA NpeANPUATHSX

IMoxka3zaTenn IIpeanpusitue Mo Npou3BOJACTBY
KayecTBa bymaru | Hesumog103b1 | Buckossl | Texetwias | Kpacku | Koxku

KommuecTBo 2-5 0 5 5 5 0
B3BECH (MT/7)
[IBeTHOCTH 30 15 0 10-15 5-10 -
(rpazn.)
[Ipo3payHoCcTh - - 30 30 30 -
(cm)
OOGmras 4,3-5,7 0,7 0,2 1,4-2,1 10,2-0,35| 0,5
AKECTKOCTh
(MTaKB/T)
OKucnsieMocThb 10 6 2 - 8-10 -
(mr/m)
Coneprxanue 1 0,2 0,03 0,2 0,1 -
xKemesa (Mr/i)
Mapranen - - 0,03 0,2 0,1 -
Kpemuunesas - - 25 - - -
KHCIIOTa
CepoBonopon - - - - - 1
Cyxoti octarok | 300 - 100 - - -
pH 7-7,5 7-7,5 - 7-8,5 7-8,5 -
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CYH_IGCTBYIOT HOpMAaTHUBbl KaucCTBa BOIbLI JI1 CHCTCM TCHJ’IOCHEI6)KGHI/I}I,

ropa4ero BOI[OCH36}K€HI/I$I, MMapoOBbIX U BOI[OI‘prIHBIX KOTIJIOB.

3. TpeboBaHus, npeabABIsIEMbIe K KA4YeCTBY
BO/IbI /TSI sKHBOTHBIX

K xadecTBy BOJIBI [IJIs1 IOCHUS )KUBOTHBIX MPEIBSIBISIOTCS TE K€ TpEeOOBaHUS,
YTO K MUTHEBOM BOJE JJIS JIFOACH (JIOMyCTIMO HEKOTOPBIE CHIDKCHHE TPEOOBAHHUH K
MPO3PavHOCTH, I[BETY, 3aMaxy).

[Ipu oTCcyTCTBUM BOIBI MUTHEBOTO KauecTBA B HEOOXOJUMOM KOJIMYECTBE,
paspelaercsi UCTOIb30BaTh Ha ¢epMax BOJy, UMEIOIIYI0 MUHEpaau3aluio Oosee
Ir/n, obuiyio xecTKocTh Gosee 7 Mrake/1 Temmeparypy 8-15°C B 3aBUCHMOCTH OT

BHU A4 JKUBOTHBIX U UX BO3paCTa.

Taoauua 2.3
Jlomyckaemble 3HAYeHHS MOKA3aTe e Ka4ecTBa BO/IbL, pa3pelleHHbIe
HOPMATHBHBIMH JJOKYMEHTAMH

Bononorpedouresm Cyxoii XJ1opuasl, CyabpaTsl, Oo6masn
OCTATOK, MI/JI MI/JI “KE€CTKOCTD,
MI/J1 MI3KB/JI
Bspocbie 2400 600 800 18
JKUBOTHBIC
MoJio iHsIK 1800 400 600 14
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4. AHaJM3bI J1S1 OTIpeeIeHU s
Ka4ecTBa BOJAbI.

KauecTBO BOABI B MCTOYHUKE M B BOJIONPOBOJHOM CETU MOCJE OYUCTKU
ONpEeNsieTCA MO pe3yibTaraM aHaau30B. [IpUromHOCTh BOIBI TOTO WM HMHOTO
UCTOYHMKA JIOJDKHA B KaXIOM CJIydae YCTAaHABJIMBATHCS IyTeM (PU3MUECKOro,
XUMUYECKOT0 W 0aKTEpHOJIOTHUECKOTO aHAIM30B e¢ MpoO (HEOOXOJAMMO YyUeCTh,
YTO KaueCTBO BOJBI JJIs1 OOJILIIMHCTBA NCTOYHUKOB U3MEHSIETCSI B 3aBUCUMOCTHU OT
BPEMEHHU BOJIa U COCTOSIHHSI BOIOCOOPA).

3aKII0YeHUE O MPUTOJHOCTH BOJIbI JAlOT MECTHBIE OpTaHbl CaHHAI30pa B
cootBercTBUM ¢ cymecTByrommMu ['OCTamu. KadecTBOo BOmbI, MojaBacMoi
BOJIONIPOBOIOM, HopMupyercs: AeicTByronmM O’zDst 950:2011, a ot6op npoo,
clienyeT npoBoauTh ¢ yueroM TpedoBanuii [OCT 2761-74.

B3stre mpoObl OCYIIECTBISETCS CACTYIOMUM 00pa3oM:

N3 oTkpeiTOro HCTOYHMKA MpoOa BOAbI Oepercs W3 TOro MecTa, TJe
IpeanojaraeTcs yCTpoHCTBO BO103a00pa, HIDKE MMOBEPXHOCTH BoAbI Ha 0,5+1,5 M, a
U3 MOJA3EMHOI0 UCTOYHHMKA BOAOTPOBOAA Nocie 15 — 20 MUH OTKauKy WM CITYCKA.
[IpoGa Gepetcs B komyecTBe 2-3 J1 B CTEKJITHHBIE OYTHLITH.

N3 mom3eMHBIX UCTOUHHMKOB BOJIOCHA0XKEHHSI TIPOOBI JOJDKHBI OTOMPAThCS B
TedyeHne | roma: B KaXIblii XapakTEpHBIM B JAHHOM KIMMAaTUYE€CKOM pPanoHE
nepuo 1o ase npooOsl. MHTepBai npod - He MeHee 24 4.

N3 moBepXHOCTHBIX MCTOYHHKOB HEOOXOJIMMO B3ATh 12 aHAIM30B Pa3OBBIX
npo0, OTOMPAEMBIX €KEMECSIIHO 3a IO/, MPEIIICCTBYIONINI IOy MPOEKTUPOBAHUSL.
g KaXAoro aHanmm3a TakKe JOJDKHBI OTOMparhCsi JABE MPOOBI ¢ HMHTEPBAJIOM
oTOOpa He MeHee 24 4.

Cymectyer nenblii psg Mertoaudeckux ykazanuid u ['OCToB no meronam
OTpeNeseHHs] ToKa3arened KauyecTBE BOJbl, HAaYMHAs C METOJIOB OTNPEICICHUS
opranosnentuueckux nokasarene (I'OCT 3351-74) u npanee 1o pa3MYHBIM
HJIEMEHTaM B COCTABE BOJBL

[IpoObl B3ATBIE JUIsI OAKTEPUOJOTHMYECKOTO aHajau3a JOCTaBISIOTCS HE
no37Hee 4eM uepe3 4-5 4acoB ¢ MOMEHTA B3ATHS MPOObI. AHAIN3 BBITOJIHSAETCS TI0

METOJ1aM CaHUTapHO — MUKpoOunoornaeckux uccnenoBanuit [OCT 18963-73.
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I'JIABA 3. YJIYUYIIEHUE KAYECTBA BO/Ibl.
1. IloHsATHE «OYHCTKA» U «CNENO00PaAd0TKA» BOAL

[Ipu ynydieHMM KadyecTBa BOJBI B 3aBUCUMOCTH OT CTENEHH MOTYT
pasmmyareest 2 ypoBHs: 1" — «ouMCTKa» BOXBI — YAIydIIEHHE KA4ecTBa JI0
TpeboBaHmil AciicTByromero ctagaapta O’ zDst 950:2011.

01 _ «cTenoopadoTKa»y BOABI — YIYyYIIEHHE KaduecTBA BOJBI IO TpeOOBaHUM
OTIIETHHBIX NPEANPUATAN WM NPHUIAHUE BOJE HOBBIX CBOMCTB.

OTaenpHBIE TIPEANPUATHS TPEIBIBISIOT K Ka4eCTBY BOABI 0OJie€ BBICOKHE
TpedoBanus uem O’zDst 950:2011. Hanpumep, npu npou3BOICTBE LEIUIOI03bI, HA
NPEANPUITUSAX TEKCTWILHOW TMPOMBINUIEHHOCTH B KOTEIbHAX, JUIA JBUTaTeseu
JI0JDKHA MCTIOJIb30BaThCsl BOJIA, JKECTKOCTh KOTOPOW HE JOJDKHA OBITh Oojiee 2-3
MIIKB/1. Ha OTHAeNbHBIX MNPEANPUSITHAX TPU HUCTOJIB30BAHUM  BOJBI  JJIS
OXJIQKJICHUSI JOMYCKAeTCsd KOJMYECTBO B3BeIIEHHBIX BemecTB 50200 mr/m, a
KapOOHATHAas >XECTKOCTh JOJDKHA OBbITh 2-7 MIIKB/I. Ha mnpeanpusatusx 1o
MIPOM3BOJICTBY TEKCTHIISI, OyMaru UCKIIIOYAeTCs HAJIMUKE B BOJIC JKee3a.

K monsituio «cmernoOpaboTka» BOJBI OTHOCUTCS W TPHAAHHE BOJEC HOBBIX
cBoiicTB. Hammpumep, cTabunm3anus BOIbI.

Bona mo kadecTBY MOJKET YJOBJIETBOPSTH TPEOOBAHUSIM JIEHUCTBYIOIIUX
HOPMATHBOB, HO MOXET OBbITh HECTAOWIHLHOW, 4YTO SBISICTICS MPUUHHON
MOJIBEPKEHHOCTU TPYO KOPPO3MH U BO3HUKHOBEHHS OTJIOKECHUN HA CTEHKaX TPYyoO.
HecTaOunbHOCTh BOABI CKa3bIBacTCs Ha padoTe TpyO BOJONPOBOJHOM CETH U
BOJIOBO/IOB.

Crabunmum3anus BObI SBISIETCS OJTHUM U3 CIIOCOOOB «CIEI0OPaOOTKM BOIBL.
[lo cTemenn MuHEpaIM3alMd B 3aBUCHUMOCTH OT BEJIWYWHBI CYXOr0 OCTaTKa
pa3IMYaroT JBa YPOBHS yJIYUIIICHHS KaueCTBa BOJBL YMEHbIIIECHUE MHUHEP ATU3AIH
(BemuuMHBI CyXoro octarka) no TpedoBanuid O’zDst 950:2011, t.e. mo 1 r/m —
«OYUCTKa» BOJBI (OTMPECHEHUE) U TIOJHOE YJAJICHUE COJIeH — «CrenoOpadboTKay

BO/Ibl (0O€CCOMBaHUE).
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2. OcHOBHBIE CIIOCOOBI OYUCTKH BOJbI.

OcHOBHbIE CTIOCOOBI OYUCTKH BOJbI, COCTaB OYMCTHBIX COOPYKCHHM U HX
pa3Mepbl OMPEACNISAIOTCS B 3aBUCUMOCTH OT KadyecTBa BOJbl B HCTOYHHKE,
TpeOOBaHM, MPEIbIBIIEMbIX K Ka4eCTBY BOJbI, PACUETHOI'O pacxoja OYHCTHOM
CTaHIIUU U IPYTHUX MECTHBIX YCIIOBUH.

OuwncTHAs CTaHIMSA OCYIIECTBISICT PpEIICHHE KOMIUIGKCHOW 3a1add  TIo
yIy4IIEHUI0O KadecTBa BOJABI (OCBETICHHE, o00e33apakMBaHUE, yMITYCHUE,
OIIPECHEHHME U T.1.).

OuncTHas CTaHIUA JOJDKHA pacrojiaratbCs OMM3KO OT HCTOYHHKA
BOJIOCHA0KEeHMsI. MeCTOMOJIOKEHNEe OYMCTHOM CTaHIMSI BBIOMPACTCS C YUETOM
penbeda MECTHOCTH, YAAIEHHOCTH OT HACEJICHHOTO IMyHKTa U JIp. ycioBuid. CxeMa
OYHUCTKU BOJIbI JIOJDKHA BBIOMPATHCS C YYETOM YCJIOBHS CAMOTEYHOrO JBYIKCHUS
BOJIbI OT COOPYKEHUS K COOpYyKeHuto. HacocHast cTaHImsl TIepBOTO MOABEMA TI01aeT
BOJIy K CAMOMY BBICOKOPACIIOJIOKEHHOMY COOPYKEHHIO OUYHUCTHOM CTAHITMH, OTKY/a
BO/JIa CAaMOTEKOM ITPOXOJIMT COOPYKEHHSI OYUCTKH M TIOCTYIIACT B PE3epByap YHCTOM
BOJIbl. HacocHast ctaHyst BTOpOro nogbemMa MnoJ1aeT BOAY B BOJOIPOBOJHYIO CETh.

OcHOBHBIE CITOCOOBI OYUCTKH BOJIHI :

1. OcBeriieHue BOJbI — yJIaJ€HUE W3 BOJbl BEILIECTB, MNPUIAIOIIMX €U
MYTHOCTH (710 1,5 mr/n);

2. ObecuBe4nBaHUE BOJIbl — YJIAJICHUE W3 BOJIbI BEIIECTB, MPUIAIOIMINX €U
1Bet (1o 20); 3.006e33apaxruBaHue BOJIBI —
yIaJieHUuE U3 BOJIBbI OaKTepuil (KOIM-UHICKC <3);

4. YMsirdeHue BOJbI — YMEHBIIICHHE coJiep:kaHus B Boje cojiet Ca u Mg (<7
MT.9KB/J);

5. OmpecHeHre BOJBI — yMEHbIIIEHHE 00IIero coaepkanus cojei g0 1000

mr/i (1 v/m).
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3. OcBeTiieHME BOADI.

3.1. OcHOoBHBIE CIIOCOOBI OCBETIEHHUS BOJbI.

Paznuuator 2 crmoco0a OCBETJIEHUS BOJbI-peareéHTHOe M Oe3peareHTHOE.
OCBCTJ'IGHI/IG BOJbl B 3aBUCHUMOCTH OT MYTHOCTI/I BOJAbI B HNCTOYHHUKEC
OCYIIIECTBJIICTCS B OAHY WU JBE CTYIICHU.

[Ipu ocBeTCHNH B OJIHY CTYIIEHb BOJa MPOXOAUT TOJHKO (PMIBTPOBAHHUE Ha
MEJJICHHBIX (HIbTPaXx.

JIByXcTyneH4aToe OCBETJICHHE BOJIbI OCYIIECTBIIETCA C HCHOJIb30BAHUEM
CIIeIMAIbHBIX PEarcHTOB B OTCTOMHUKAX M HA CKOPBIX (PHIIbTpax.

[Tpu ucnob30BaHUM ITOTO CHIOCO0A OCBETICHUE OCYIIECTBISIETCS B 3 ATarna:

1 — atamn — 06paboTKa BOAbI XUMHUIECKUMU peareéHTaMu.

2 — 9Tall — OTCTAauBaHUE BOJBI

3 — otan — pUIbTPOBAHHUE.

! K HCI[ moTheMa
—

0T HCI
_

Imooecnia 5 J

. ----103

Puc. 3.1 O0masi cxema peareHTHOI OYMCTKH BOAbI:

1 —cMecuTenp; 2 — peareHTHOE X035HCTBO; 3 — OTCTOMHUK;4-CKOPBIA (UIIBTD;

;6 — XJIOpaTOpHas yCTaHOBKA; 5 — pe3epByap YMCTON BOJIBI.

3.2. 3aK0HOMEPHOCTH BbINAIeHUS B3BECH.
IIponecc ocaxkneHust B3BeCU — CJIOXKHBIN mporecc. Ha xapakrep ocaxneHus
B3BECH BIHUSET pasMep u ¢GopMa dYacTHll, HAIMYUEC WU PEKUM JIBIKEHUS
OCBETJIIEMOU BOJIbI, €€ BSI3KOCTh, KOTOPAsi 3aBUCUT OT TEMIIEPATYpPhI U T.1.
MytHas Boja mpencTaBiisieT cOOOM MOMUIUCTIEPCHYIO CUCTEMY (YaCTHIIBI
UMEIOT pa3jIMuHble pa3Mepbl U POpMy), UTO OTIMYAET €€ OT OOBIYHBIX PACTBOPOB

HMCHOIIUX YaCTUIIbI O TUHAKOBOI'O pa3sMCpPhbl U (bOpMI)I — MOHOJUCIICPCHYIO CUCTCMY.
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[Ipu BBEIEHHM KOAryJsiHTA YAaCTHIIBI B3BECU IIPU OCAXKICHUU MEHSIIOT CTPYKTYPY U

pa3Mepsl.

OCHOBHOW BENMYMHOM BIMSIOLIEN HA ONpENEICHUE Pa3MEPOB OTCTOMHHUKA

SABJICTCA CKOPOCTDH BBINIAACHHA YaCTHII.

. 0
CxopocTh BbINIaAeHUs YacTUllbl B cTosiuer Boje npu t = 107 C HazbiBaeTcs

TUAPABIAYECKOM KPYITHOCTHIO YAaCTHLIBI.

Taoimua 3.1:CkopocTh BhlajeHusi B3BecH (THIPABIMYECKAS KPYITHOCTD)

Pasmep yactun | I'mapaBinyeckas B3BeuienHoe Bpems
(Mmm) KPYIHOCTH BeLLEeCTBO 0CaKICHUSA
MM/CeK yacTuubl Ha 1 m.
1 100 Kpymnsslii necok 10 cek
0,5 53 Cpennuii mecok 20 cek
0,1 6,9 Menkui mecok 25 muH
0,05-0,027 1,7-0,5 Kpynsblii un 10-30 mun
0,01-0,005 0,070-0,017 Menknii nn 4-18 MmuH
0,0027 0,005 Kpynnas riovna 2 cyT
0,0010-0,0005 0,00070-0,00017 ToHkas rinvHa 0,5-2 mec
0,0002-0,000001 0,000007 Kommoungarie 4 rona
YaCTHIIbI

YpaBHEHUE NBUKEHUS OCAXKIAOIICHCS YacTUllbl uMmeeT Bul: F —d =]

rae: F — cuna TsoKkecTM 4acTulbl, NOTPY:KeHHOM B Boay; @ — cuna

COTIPOTHUBIICHUS KUJKOCTH; J — cuna naepuuu; @ = gp,U’d’

@ - KOY(PQUIMEHT CONPOTUBIECHMS 3aBUCIIIMHA OT uyucia PeliHonbica:

_pUd
Y7

Re

U — cKOpOCTbH BBITIAICHUS YaCTUIIbI;

d — PKBUBAJICHTHBIN 1UaAMETP YaCTHUIIbI;

M - BA3KOCTB J KNAKOCTH,

Py - INIOTHOCTH BO/JBI.

[Ipouecc BeInaneHUs B3BECU XAPAKTEPU3YETCSI KPUBOU BBITIAJICHUS B3BECH.
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B naboparopHbIX yCIOBHSIX ONPEAENAIOT KOJIMYECTBO B3BEUICHHBIX BEIIECTB
«P» (B % OT KoJMuecTBa B3BELUICHHBIX BEIECTB O OTCTAaUBAHUS ), BHINAJAIOLINX U3
npo0 ucclieyeMoi BOJIbl YEpEe3 pa3IMUHbIE POMEKYTKH BPEMEHHU.

P — nonHOoe KOMMYECTBO BCEX BBHINABIIMX B 0CaaO0K 4YaCTHIl. Pl — HaCTHUlpbI C

o h o
TUAPABINYECKOW KPYIMHOCTBIO U < P, — wactuipl ¢ THAPABIMYECKOU

h
KPYIIHOCTBIO U >? .

MHH.

Puc.3.2 Kpusas BblajgeHus B3BeCH.
CKOpOoCTh BBINAIECHHSA OCAJKa MOXKET OINPEACIATECS B KAXKIBIA MOMEHT
BpPEMEHHU, KakK tg yriia HakJIOHa KacaTeJIbHOW K KpUBOM B TOUKE A ¢ aOCIHCCOH t.

dP
teaa=U = —
& dr

C NOMOIIBIO 3THUX KPUBLIX OIPCACIIAIOTCA CKOPOCTHU BLINMAACHMA B3BCCH, IIPU
KOTOPBIX oOecreynBaeTcs 33II3HHBII71 3(1)(1)€KT OCBCTJICHMA W BPCMA HAXOXICHHA B
OTCTOMHHUKE. HpaKTI/I‘-IeCKI/I mpouccC OCBCTIICHUA BOAbI OCYIICCTBIICTCA B

CIIELIMAIIBHBIN COOPYKEHUAX — OTCTOMHUKAX.

Be160op coopykeHuit Mo OCBETICHHUIO OCYIIECTBIISIETCS COTJIACHO PEKOMEHIAIUSM

KMK 2.04.02 - 97.
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Taosmua 3.2: O0padoTka BOAbI C IPUMEHEHHEM KOAT'YJISHTOB U (PJIOKYJISAHTOB

OCHOBHBIE COOPYKEHHUS Yc10BUs IPUMEHEHUS IIpousson
MyTHOCTb, MI/71 LlBeTHOCTD, Tpan. u-
HUcxoana | OunmeH | Mcxomua | OuuineH | TEIBHOCTD
s BOJa | Hasg Boja | s BoJa Has CTaHIINH,
BOJIA M3/cyT
O6paboTka BObI C IPUMEHEHHUEM KOAryJIIHTOB U (PIIOKYJITHTOB
1. Cxopsie pUIBTPHI
(ogHOCTYTIEHUATOE
(bUIBTPOBAHNE) o 30 mo 15 o 50 10 20 110 5000
a) HalOpHbIE “20 “1,5 “ 50 “20 “ 50000
0) OTKPBITHIE
2. BepTukanbHble OTCTOMHUKH — “ 1500 “1,5 “120 “20 “ 5000
CKOpbI€ (PUIBTPHI
3. I'opu30oHTAIbHBIE OTCTOMHUKHU “ 1500 “1,5 “120 “20 Cs. 30000
— CKOpbI€ (PUIBTPHI
4. KoHTakTHBIE TPOOUITBTPHI — “ 300 “1,5 “120 “20 JIrobas
CKOpbIe (DHUILTPHI
(IByXcTyneHuaroe
¢bunbTpOBaHKE)
5. OcBeTIUTEIN CO B3BEHICHHBIM He “15 “120 “20 Cs. 5000
OCaJIKOM — CKOpBIE (DHUIBTPHI MeHee
200 o
1500
6. /IB€ CTYyIIeHH OTCTOMHUKOB — bonee “1,5 “120 “20 JIro0as
CKOpBI€ (PUIBTPHI 1500
7. KoHTaKTHBIE OCBETIUTEIN o 120 “1,5 “120 “20 ¢
8. 'opuzoHTanbHbIe, panuaibHbie | “ 1500 8-15 “120 “20 “
OTCTOWHUKH Y OCBETIIUTEIINA CO
B3BEIIICHHBIM OCAJIKOM JIJIsI
YaCTUYHOTO OCBETJICHUS BOIbI
9. KpymHo3epHUCTBIE DUIBTPHI 1o 80 1o 10 “120 “20 “
Il YaCTUYHOTO OCBETJICHUS
BO/IbI
10. PagnaabHBIE OTCTOMHUKHA IS Cs. “250- “120 “20 ¢
MPEABAPUTENHHOTO OCBETIICHHUS 1500- 1500
BBICOKOMYTHBIX BOJI 15000
11. TpyOuatbiii OTCTOMHUK U JTo 1000 “1,5 “120 “20 o 800
HaMoOpPHbBIN QUIBTP 3aBOACKOTO
usrotosyieHus (tuma “Cipys’”)
O6paboTka BoJbI 0€3 MPUMEHEHHSI KOATYJISTHTOB U (PIIOKYJISIHTOB
12. Kpynnozepuuctsie puiibtpsl | o 150 | 30-50 % | Ho 120 | Takas JIro6as
JUIsl YaCTUYHOTO OCBETIICHUS HCXOJTHO xKe, Kak
BOJbI 171 VCXOJHA
s
13. Paguanbueie orctodinuku it | bonee | 30-50 % “120 To xe “
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YJaCTUYHOTO OCBETJICHUS BOIBI 1500 UCXOIHO
"
14. MenmneHAbIE (PHITBTPEHI C o 1500 1,5 “50 Jlo 20 “

MEXAHUYECKOU WU

TUJPABINYECKON pereHepanue

IIECKa

3.3. Pearentsl. [Ipouecc koaryasiuu.

Jlis  yckopeHusi Tpolecca OCaXICHHUS,

s deKTUBHOCTH

KOAaryJIMpOBAaHHUIO.

OCBCTIJICHHUA u

o0eclBEeYUBaHUA

BOJIBI

GUIbTPOBAaHUST ¥ TIOBBIIICHUS

npuoerarT K

KoarymmpoBaHnne-3T10 mporecc YKpyNHEHUSI KOJUIOMJHBIX M B3BEIICHHBIX

qacTul, BCJICACTBUEC HUX CJIIMIIAHUA IIOJ ):[eﬁCTBHeM CHJIbI

MOJICKYJEIPHOTO

IMPUTAKCHUA. pryrIHeHHBIC XJIOIIbs CJIMIIIIMXCA 4aCTHI BbITIaJar0T B OCaJ0K.

Taoauna 3.3: PeareHThl, NpuMeHsieMbl€ /IS 0OUYUCTKH MUTHEBOH U
TEXHUYECKON BOABI

No | Ha3zBanwme pearenra Xumudeckas Y. Bec Ho3a Ha3znauenue
dopmyna

L. 2. 3. 4. 5. 6.

1 | CepHOKHUCITBIN AlL(S0,);18H,0 1,62 Ta61.19 | Yckopenue
ATFOMHUHUIN CHull | npouecca
OYUIIICHHBIN BBITIQJICHUSI B3BECU
(TEeXHUYECKUIA)

2 | I'maao3em AlL(S0,);18H,0 1,6 Tabn | Yckopenue
CEPHOKUCJIBIN 19CHuII | mpouecca
(HEOTTIUIICHHBI ) BBITIQJICHUS B3BECU

3 | KenesHblil Kynopoc FeSO,7H,0O 1,89 B Yckopenue
TEXHUYECKUHN MaBOJIOK | mporecca
(cepHOKHCTIas 100 Mr/n | BBITIaZIEHUST B3BECH
3aKHUCh KeJie3a) JUISL

OCTaJl
BPEMEHH
40-50
MT/JT
4 | XKenezo xjopHOE FeCly 2,8 Tabun. 19 | Yckopenue
CHull | nporuecca
BBITIQJICHUS B3BECH

5 | 3BecTh ramieHHast Ca(OH); 2,08 - [ToamenaunBanue
(cTpoutenbHas BOJIA. Y CTpaHEHUE
BO3IYIIHAs) KECTKOCTHU

(kapOOHATHOM)

6 | Cona Na,CO; 2,53 - IloamenaunBanue.

KaJIbIIUHUP OBaHHAs Ycrpanenue
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CHUHTETHUYECKas HEeKapOOHATHOM
YKECTKOCTH.
7 | XnopHas U3BECTh Ca0OCl], - O6e33apaxuBanue
8 | XJop KuaKui Cl, 0,003214 O06e33apaxuBaHye
9 | AMMHaK >XUIKUU NH; 0,000771 YcTpanenue
CUHTETUYECKU, MIPUBKYCOB U
copra b 3aIaxoB
10 | Tuocynwdat Hatpus | Na,S,0; 5SH,O 1,69 HexnopupoBanue
(runocynbhuT) BO/IbI
11 | Mennblii Kynopoc CuSO, 3,58 YHuuTOX)KEHUE
MUKPO(IIOpHI U
BOJOPOCJIEH C
BOJIOEMax
12 | Hatpuit eqkuit NaOH 2,13 YMAruenue Bopl.
TEXHUYECKuM (coma [lonmenauynBanue
Kayctuueckast) BOJbI. Perenepanus
AHMAHUTOBBIX
GuIbTpOB
13 | CepHas kucnota H, SO, 1,84 Pereneparus H —
TEXHUYECKast KAaTHOHUTOBBIX
GuIbTPOB,
MO JIKHCJICHUE
BO/IbI.

IIpy peareHTOM OCBETJIIEHMM BOJbl B KaueCTBE PEArcHTOB (KOAryJisiHTOB)

npumensitorcst coy amomunns Al,(SO,);18H,0, cyibdar xenesza (2 - aToMHOTO)
Fe(S0,4);9H,0, xmopux xenes3a (3* - atomuoro) FeCly, amomunar Hatpust NaAlO,,
okcuxyopu amomunns AL(OH)sCl.

Ha OYHCTHBIX CTaHIIUSAX YacTO UCIOJB3yeTcs Cynbdar aTfOMUHHUSL
(ceprokmcapiid amomuauit) Al(SO,4);18H,0.

IIpu noGaBneHny B BOAY peareHTa MpOUCXOAUT JUCCOIHAINS — PacIia.

AL(SO,);— 2 Al' + 35S0,

3areM KaTHOHBI AIFOMUHHUS BCTYMAalOT B OOMEHHYIO PEAKII0 C KaTHOHAMU
aJICOPOIIMOHHOTO CJIOS BOKPYT YacTUIBl. JTa pPEaKIus MPOAOJDKACTCS [0
ucueprianuss OOMeHHOW cmocoOHocTH. B pesynaprare peakmmm oOpaszyercs
TUAPOKCH]] ATFOMUHUS U HOHBI BOJIOPO/IA.

AI"” + 3 H,O = A(OH); |+ 3H}
Ecim B Hawame mporiecca KOaryJMpOBaHHS THAPOKCHI — aTFOMUHUS

MpeACTaBIsIeT co00i oveHb Menkue dactuibl (B 1 mu Boael g0 5000), mocie
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ACUCTBHUSL KoaryisiHTa (mpollecca CIMMIAHWS — YacTUI]) OHU  3HAYUTEIHHO
ykpynHsaroTes (B 1 mu Bogpl 5-10) v BeIMagaroT B 0CAIOK.

Tax ocyiiecTBiIsIeTCST TEPBBIA dTall BYXCTYIEHYATOTO OCBETICHUS BOJIBI —
00paboTKa BO/IbI XUMUYECKUMU PeareHTaMHu.
3.4.PearenTHOE X03SIMCTBO.

PearenTHoe XO3SIMCTBO CIY)KUT JUJIsl MPUTOTOBJIEHUS U JI03UPOBAHUS
pacTBOpa peareHTa MU COCTOUT W3 OJHOrO 3aTBOPHOTO 0aka, JBYX PacXOJHBIX U
OJJHOTO JJO3UPOBOYHOT'O OadKa.

Pacuer peareHTHOTO XO3MWCTBa 3aKIIIOYACTCS B OIPEHCICHUU Pa3MEpoB
6axoB. Onpezensercs CyTOUHbIN pacXo] KOaryyisHTa:

_ Guc "4 Tho
T 1000-1000 YT

a — J103a KOaryJjisiHTa, KOTopasi ONpEAEIeTCsl B 3aBUCUMOCTH OT MYTHOCTH

BOJIbI B HICTOYHHUKE
d... - 9acOBasi TMPOM3BOJIUTEILHOCTh HAaCOCHOW CTaHIIMHM TIEPBOTO TIOIbEMa
3
(M /gac)

T,c; - BpeMsi pabOThI HACOCHOW CTaHIIMU MEPBOTO MoabeMa. T, = 24 yaca.

m-100
3aTBOPHOTO 0aka W3 = M
b-n-y
rae b — KpenocTs pacTBopa Koaryisiuta, 1 — 15 %
N — KOJIMYECTBO MPUTOTOBJIEHUI PACTBOPA B CYTKU, n= 1 —3

. 3
y - O0BEMHBIN BEC pacTBOpa, y =1 /M

baku peareHTHOrO X03siicTBa HMIMHApUUecKord Gopmel D = 1.24\/w, ; H =

OO6beM 103UpOBOYHOTO Oaka MpUHUMAETCs paBHbIM 20 1.
3.5 Cmecurenn.

PeareHThl CMEmIMBAIOT B CMECHUTENSIX, KOTOphIE KIACCUPHUIMPYIOT Ha
TUAPABINYECKUE U MEXaHUYECKHUE.

K runpaBnmyeckum CMECHUTENSIM CJHENYET OTHECTH: KOPHUAOPHOIO THIIA,
IObIpYaThIl, TeperopomdaTsiii, BEPTUKATbHBIN, BHUXpeBOW. PaboTa cmecurtenei

ruapaBjIndCCKOro Tulla OCHOBAHA Ha HCIIOJb30BaHUHA Typ6YJ'ICHTHOCTI/I IIOTOKa,
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CO3J1aBAEMOM MECTHBIMHM COTPOTHUBJICHUSIMU IIYTEM YBEIMYEHUS B HHUX CKOPOCTH
JIBUKEHUS BOJIBI.

MexaHndeckre CMECUTENN MPEACTaBISAI0T COO0N KPYTrHbIC WM KBaJpaTHBIE
B IUJIAHE KaMepbl C COOTHOIIIEHUEM BBICOTHI K IHMpUHE (Iuamerpy) 2:1 ¢ miockum
WM KOHUYECKUM JHHUINeM. YacToTa MX BpaIICHUS H3MEHSIETCS M OOBIYHO HE
npesbimaetr 80 MHH ' T TypOMHHBIX MEIIAIOK C MaKCHUMAIbHOW JIMHEHHOU
CKOPOCTBIO HE KOHIIE JOMACTH A0 5 M/cek u 10 150 MuH' Uil OpOIeIUIepHBIX.

Bpewms npeOriBanus Boibl cocTaBisieT oT 30 cek. 10 1 MuH.
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Puc. 3.3 CmecuTesiu ruipaBINveCcKoOro TUIA C pa3iejieHueM MoToka(a),
AbIPYATHIN(0), meperopoa4aTbiii(B), BUXPEeBOi(T), HAMIOPHBIN ABIPYATHIA(1T).
1,6-mtomaua u OTBOJ BOJIBI; 2-TIepenB; 3-cOpoc u3 6adyka BOJbI; 4-BBOJI pearcHTa; 5-

IIEPETOPOJIKH; 7- BO3LYXOBOA; 8-a3paTopsl; 9,10- BEpXHSsl U HUXKHSIS AbIPYAThIE IEPETOPOJIKH.
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Puc. 3.4 Mexanuyeckue cMecuTeJ M TYPOMHHOro (a), mpomesuiepHoro(©) u

JIOMACTHOTO0(B) THIIOB.

1,5-monaya u OTBOA BOABI; 2- BBOJI peareHTa; 3- OCh MeIAJIKU; 4-Kamepa CMEILCHUS;6-

CTpyeHaIpaBJIsioIiasi IePeTopoiKa;7 - LIEHTPAIbHO PACIIONOKEHHbBIN CTaKaH.

3.6 Kamepbl peakuuu

Kamepsl peakuuu (kamepbl XJIONIbEOOpa3oOBaHMs) MpEAHA3HAYEHbI IS
CO3JaHMsl YCJIOBUM i XJIOMbeoOpa3oBaHUs. Arjomepanus oOpa3yrolmxcs B
IIpoLEecCe TUAPOJIN3a KOATYJISIHTA XJIONBEB MPOUCXOAUT MOCTETIEHHO B TEUEHUE 6 —
30 muH u OoJiee.

NHTEeHCUBHOCTD TIEpEMEIIMBAHUS BOJIBI B KaMepax XJIOMbeoOpa3oBaHUs HE
JOJKHA ObITh OOJIBIIOM, YTOOBI HE Pa3pyIIUTh 00Pa30BABIIMECS XJIOTbSL.

[lo npuHIMIy ACHCTBUS KaMepbl peakuu  KIacCUUIUPYIOT Ha
TUAPABIMYECKME W MexaHudeckwe. M3 kamep THIPaBIMYECKOro  THUIIA
IPEANOYTEHNE OTAAIOT BOJOBOPOTHBIM, BUXPEBBIM, IEPETOPOAUATHIM.
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Bce kamepbl, KpoM€ TIEpEeropoayarsiX, BCTPaMBAOT B OTCTOMHUKH.
KoHcTpyKIuio kaMepbl peakliiy ClenyeT BbIOUpaTh, NCXOAS W3 KauecTBa UCXOIHOMN
BO/JIbl ¥ TUIIA OTCTOMHUKA.

BonoBopoTHass kamepa peakuMd ~ COBMELIAETCSI € BEPTUKAIbHBIM
OTCTOMHUKOM M PAacloJiaraercsi B LIEHTpalbHOM 4dacTu. Boma pacnpenensercs B
BEPXHEN 4YaCTH KaMephl COIUIOM, PACMOJIOKEHHOM Ha pacctosHuu 0,2 nuamerpa
KaMepbl OT CTeHKH, Ha riayoune 0,5 M OT MOBEPXHOCTH BOABL,. BbIx0o1s U3 coruia co
CKOpOCThIO 2 — 3 M/CEK, Boja mpuoOpeTaeT BpallaTeibHOE JBIKEHHE BIOJb €€
CTEHOK M JIBJKETCs CBEpXy BHU3. Ha BrIxozme u3 Kamepbl CKOPOCTh IBIKEHUS BOIBI
4 — 5 mm/cek. Jlns rameHus BpallaTeIbHOTO JBMXKEHUS BOJIbI IPU €€ MEPEX0Jie B
OTCTOMHMK BHU3Y KaMepbl YCTAaHABIMBAIOT TaCUTENb B BUIE peleTky BbicoTol 0,8
M ¢ stueiikamu 0,5x0,5 M. Bpemst mpeObIBaHUs BO/BI B Kamepe mpuHumatot 15 - 20

MUH, a €€ BbICOTY — 3,5 — 4 M.

Puc.3.5 BogoBopoTHasi(a) u KOHTAKTHas (0) KaMepbl XJIONLOOpa30oBaHu,

COBMEILIEHHBbIE ¢ BEPTUKAJIbHBIM OTCTOMHUKOM.

1,5-moiaya KCXOTHOM M OTBOJI OCBETIAEHHOM BOBI; 2-KOJBI[EBOW BOJOCOOPHBII JIOTOK;
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3-paauanbHble T0TKH;4.9-BOIOBOPOTHAS M KOHTAKTHASA KaMephl XJI0MbOOpa30BaHus;0-TaCUTENb;
7- KOHYyC-OTpaxkarenb; 8-copoc ocanka; 10,12-BepxHsist U HUXKHSIA pemieTky; 1 1 - BCrieHeHHBIHI

nonucTupoi; 13- copoc ocanka.

4. OTcTauBaHUE BOJIbI.
4.1. Orcroiinukn. Topu3oHTAJNIBHBIE W BePTHKAJIbHbIE OTCTOWHUKH.
YcTpoiicTBO, pe:kuM padoThl.

OtcTanBaHue — OCAXKJICHUE B3BECH U3 BOJbI, HAXOMSIIEHCS B TIOKOE.

[IpakT4yecKku NpU OYUCTKE BOJBI MPUMEHSETCS HEMPEPHIBHOE OTCTAMBAHUE
(Hey10OHO TIEPUOAUYECKH HAIOJHATH M OTIOPOKHATH OTCTOMHUKH), PU KOTOPOM
BOJIa C MAaJbIMH CKOPOCTSIMH HEMNPEPHIBHO MPOXOAUT Yepe3 OTCTOMHHKH, TIE
BBINA/1a€T B3BECh.

[IpakTiuecko€ NPUMEHEHHWE B HACTOAIIEE BpPEMs HAXOIAT TPU THUMA
OTCTOMHHUKOB, pAa3JIMYaEMbIX IO HANpPAaBJIECHUIO JBWXKEHUS BOJAbl B HHUX:
TOPU30HTAJIbHBIE, BEPTUKAIBHBIE W PAOUAIBHBIE, & TAKXKE OCBETIUTEIA CO
B3BEIICHHBIM OCAIKOM.

I'opuszoHTaILHBIE 0TCTOHHUKH.

['opu3oHTaNBHBIN OTCTOMHUK NPENCTABISIET COO0M OacceiiH MpsAMOYTroabHOU
dbopMmbl B miaHe. Bona BTekaeT B OJIMH KOHEI| OTCTOMHUKA U C MaJOll CKOPOCTHIO
JBIKETCSI B OTCTOMHUKE. YacTUIbl B3BECH OCENAIOT HA JTHO, a OCBETJIEHHAs BOJA
BBITEKAET U3 OTCTOMHUKA C JPYTrOM CTOPOHBI.

]
\tl_.l J.-i__i T_[;L—I-:.,.‘].._i-:_.;,

Puc. 3.6 I'opu3oHTAJIbHBIN OTCTOMHUK:

1-30Ha ocax/1eHus;2-30Ha HAKOIUIEH U] U YIUIOTHEHHS Ocajika;3-Hepaboyee
IPOCTPAHCTBO.
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Puc. 3.7 Cxema ABMKEeHMS YACTHLBI B MIOTOKeE.

PaccMOTpUM HEKOTOPYHO B3BEIIEHHYI0 B IOTOKE YacTHUIy, MOJIOKEHUE
KOTOPOU OTIPEAECIAETCS KOOpAUHATAMU X U Y

Yactuma Ooyner nepeMenaTbCs co CKOPOCTBIO SIBJISTOIIENCS
paBHOZEUCTBYOmEH U — CKOPOCTM BBINAAEHUS YacTHIBI U V — CKOPOCTH
TOPU30HTAIILHOTO NIEPEMELICHHS YaCTULIBI C TIOTOKOM.

IIpolizs onpenene bl MyTh, YaCTULA BbINIAAAET B OCAIOK.

JUis  Toro 4ToObl BhINAJA B OCANOK YacTHIIA C CamMOd MaJleHbKOMU
rUIpaBiInueckoid KpymHOcThi0 «U» HE00XOAMMO HMEThbb JJIMHY OTCTOWHHKA

z-Vu
U

Psan  uccnemoBaHuii  mokaszaj, 4YTO B OTCTOMHHUKAaX HMMEET MECTO
TypOYJICHTHBIN PEXUM JIBUKEHUS BOJIBL

Brojutcst ko3phuImeHT «o

Z—alH: a=12+15
U

o — KO3(p(PULIMEHT, YIUTHIBAIOLIMI TypOYIEHTHBINA PEKUM JBUKEHUS BOJIBI.
B ocHOBy pacuera OTCTOMHHUKA JOJKHA OBITH IOJIOJKEHA 3a/1aHHAsl CTENEHb
OCBETJICHUS BOJIbI B HEM
C..—C
P= = ——100%

max

max

C.. - HauOosblllee pacueTHOE KOJMYECTBO B3BECHU TMOCTYMAIONIEH B

OTCTOMHUK (MT/1);
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Cy — nomyckaemoe ux coep>kaHre B OTCTOEHHOM BoJie (MT/i1)
Bemuunna Cy nns OTCTOMHUKOB X03 — MUThEBOro BogomnpoBojaa no CHull
JTIOJDKHA OBITh < & — 15 M/

3Has «P» 1o KpuBOW BBINAAECHUA B3BECH P = f(f)MOXHO OIPEIEIUTh

pPacUyeTHYI0 CKOpPOCTh BBINAJCHUS B3BECH B JaHHOE Bpems. [Opu3OHTanbHBIE
OTCTOMHUKM OSKOHOMMYECKH OIPABAAHbl IIPU NPOU3BOAUTEIBLHOCTA OYMCTHOM
cranuuu csbime 30000 M3/CYTKI/I, IIpU MYTHOCTH BoJibl 10 1500 mr/n, nBEeTHOCTH J10
120°.
BeprukaJjibHbIe OTCTOMHUKH.

BepTukanbHblii OTCTOMHUK NpEACTaBisgeT cOO0M KpYIJibli B ITulaHe OacceitH
(1) ¢ ueHTpaILHOM MIMHAPUYECKOUN TpyOOii (2) M1 KOHUYECKON HIKHEN YacThio(3)

5

Ha QUITBTP

I N

OT CMCCHUTCIIA \ O /

. /»KHHIIIIIIHIH/

3

S (I:> S

Puc. 3.8 BeprukajibHbIi OTCTOHHUK.
1 — Hununapuyeckas 4yacTh; 2 — Kamepa peakuuu (XionbeoOdpazoBaHus); 3 — KOHUYECKas 4acThb;

4 — mopnaromias Tpyda; 5 — racurtenb; 6 — cOOpHBIN keno0; 7 — OTBOJHAS TPyOa; 8 — BBITYCK
0CaJIKa.
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JIBM>KEHUE BOJIBI B KAMEPE CBEPXY BHU3. B KaMepe MpOUCXOAUT peakius 1o
00pasoBaHMIO XJomnbeB. Bpems peakumu t, = 15 +~ 20 mun. Boga yepe3 racurenn
MOCTYMAET B 30HY OCAXJICHHUS OTCTOMHUKA, MPOUCXOJIUT MEIJICHHOE JIBUXKECHUE
BO/JIbI CHU3Y BBEPX M uepe3 kenod oTBo 1. OcaloK HAKAIUTMBAETCS B HUYKHEW 4acTH
OTCTOMHHKA W MEPUOAUYECKH yaaisiercs. YacTHIbI BBIMAAIOT B OCAJIOK BO BpeMs
BOCXOJAIIETO JIBUKEHUS BOABI B OTCTOMHUKE. CKOPOCTh JABUKEHUSI BOBI JIOJKHA
OBITb MEHBIIIE CKOPOCTH BbIMaJcHUs dYacTuil( B HEMoABWXHOM Boze).llpu
KOaryJMpOBAHUMN YACTUIbl YKPYHHSIOTCS WU CJIENOBATEIBLHO CKOPOCThH BBINAJACHUS
MX YBEIMYMBACTCS M IOATOMY JOCTATOYHO CKOPOCTh BOCXOISIIIETO IMOTOKA
npuHUMaTh Vi, = 0,4 + 0,6 mm/c. 3anaBasch V., OMNpenensieM OCHOBHbBIC
pa3Mepbl OTCTOMHUKA

a):i H=V_ _-T; T — Bpems

60CX

npeObBaHus Bobl B oTcTOMHUKE T =2 — 3 yaca
g D
H =4 + 5 m. PekoMeH1yeTcsi IpUHUMATh OTHOIIICHUE - <L,5

BricoTa kameps! xJonpeo0pa3zoBaHus
Hep, = (0,8 +0,9) H;

1
O06bem Kamepsl peakuun W, , = Q60”

Q — pacxox B M/4ac

WK
[Tnomans nOmepevHOro CEYCHUs o, , = 2
K.p.

OcaouHas 4acTh OTCTOMHUKOB JOJDKHA UMETh HAKIIOHHBIE CTEHKU 1o yriioM 70-
80 rpaaycos.
BepTukaibHble  OTCTOMHUKM  PEKOMEHAYETCS Il  CTaHUUA  HEeOOJIbIION

MpOM3BOAUTENBHOCTH — 10 5000 M3/CyT.

PaauajbHbIe 0OTCTOMHHUKH.
PannanbHpie OTCTOMHUKM PEKOMEHAYETCS NPUMEHSATH B  CHUCTEMAX
000pPOTHOTO BOJOCHAOXKEHUSI W JIJII OCBETJICHHSI BBICOKOMYTHBIX BOJI Ha IEPBOM

CTYIICHH. HpOI/IBBOI[I/ITeJ'ILHOCTB — HCOTPAHUYCHA
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PanuanbHblii OTCTOMHUK — 3TO KPYIVIbI B IUIaHE XKeJe300€TOHHBIN pe3epByap,
BBICOTA KOTOPOTO HEBENMKA IO CPAaBHEHHUIO C ero auamerpoM. Ocpermisiemas Boaa
MOJIBOJIUTCS] CHU3Y B IIEHTP U M3JIMBACTCA Y€pe3 BOPOHKY, OOpallleH HYI0 IUPOKUM
KOHIIOM KBepXy. BOKpyr BOpOHKHM pacrojaraercsi HWIMHAP — YCHOKOUTENb
panuycom 1,5 — 2,5 M, ¢ IIIyXxuM JHOM M C JbIpYaToi cTeHKOoW. Hammuune Takoro
IWIMHpA CIOCOOCTBYET PaBHOMEPHOMY pacHpeAeNeHHI0 BOJBI MO padboueit
BBICOTE OTCTOWHMKA. Boma MENJeHHO IBIKETCA OT IIEHTpa K mepudepun u
ciuBaeTcsi B mepudepuiiHBIA KeIo0 C 3aTOIUICHHBIMH OTBEPCTHUSAMH WU
TPEYTrOJIbHBIMU BOJOCIMBAMMU.

CxopocTh ABWKEHUS BOJbl B kenoOe mpunHumaercs 0,5 + 0,6mm/cek, st
yJlaJIeHUsl 0CaJiKa UCIIOJIb3YIOT MEJIJIEHHO BPAIAIOLIYIOCs METAUIMYECKYIO (hepMy C
YKPEIUICHHBIMHA Ha Hell CKpeOKamu, cTpedarolMMy OCTOK K LIEHTPY OTCTOMHUKA,

OTKYyZa OH BBIITYCKACTCA WX OTKAYUBACTCH.
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3.9 PaguaabHbli OTCTOMHUK C PpelupKy/JIsauMer ocaaka@) u

TOHKOCTPYHHBIMU MOAYJIAMU(0).

1,9-momaya MCXOQHON W OTBOJ OCBETIEHHOM BOABI, 2-CKpeOku; 3- Bpam@rom@scs d¢epma;s-
PEHUPKYIATOP; 6- BOAOOTBOJHBIC OKHA;7- 30HA OCBETJICHHS BOJBI;8- KOJBIIEBON BOJOCOOPHBIH
notok;10-ToukocnoitHbie Onoku; 11-ymanmenue ocaaka;l2- ocaakocOopHuUk; 13- kperyienue
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4.2. OcBeTyieHHE BOBI B CJI0€ B3BELICHHOTO OCA/IKA.

Meton o6paboTKH BOJBI B CJIO€ paHee 00pa30BaHHOIO B3BEIICHHOTO OCajKa
IIUPOKO HCIIOJIL3YIOT B TEXHOJIOTHM €€ ocBemieHUsA. OCBETIMTENN CO CJIOEM
B3BCIIICHHOTO OCajKa MPUMEHSIOT Ha TEPBOM CTYIEHH BOJOMOATOTOBKH BMECTO
OTCTOMHHUKOB M KaMep XJIolbeoOpa3oBaHus. OHM MOTYT YCIIEIIHO paboTaTh TOJIBKO
IpU yCJIOBUU TIPEABAPUTEIHHON 0OpabOTKH MpUMECEH BOJBI KOAryJISHTOM. DTH
COOpYKEeHHsI 00ecIeunBaroT 0oiee BhICOKHM dhdeKT ocBeTaeHus Boapl (1o 5 — 10
MT/T) W WMEIT OOJBIIyI0 MPOU3BOAUTEIHPHOCTh YeM OTCTOMHUKH. OJXHAKO

KOHCTPYKTHBHO U B 3KCILTyaTallM OHU 00Jiee CIIOKHBI.

Ha fHIBRTp

olg—

/3 OT CMeCIITeNd

E EaHAaIM3arrHHD
-_—

&

Puc. 3.10 OcBeTtyieHHe BOALI B CJIO€ B3BEIIEHHOI0 OCAKA.

1 — ocBetnuTEND; 2 — KaMepa peakiuu; 3 — Tpyoda, mojaromas BoAy B KAMEpY peakiuu; 4 — BBIBOJ
OCBETJICHHOM BOJABI; 5 — 30Ha HAKOIUIEHUs oOcajka; 6 — yJaleHue ocaaka; 7 — xKelnoO,
COOMpAIONMIl OCBETIIEHHYIO BOIY; 8 — TpYOBbI, MOJAIOLIME BOAY U3 KaMepbl PEaKMH B HUYKHIOKO

HaCTb OCBCTIUTCIIA, 9— AbIPpYATOC AHO.

IIpu ocBeTyieHHHM B CJIO€ B3BEIICHHOTO OCaJKa KaMepa PEeakiMu BUXPEBOTO
TUINA pacrojaracrcsa B CpeaHer yactu ocBerimrens. [lmomanb 30HbI OCBETICHUA

ompenensercs no Gopmyoie:
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K -q 2
F = _ P = (M
0C8. 3’6V ( )

0cCe.
rae: K, , — koaddunuent pacnpenencHus BOIbl MEXy 30HAMU OCBETICHUS
Y OTAEJIECHUS 0CAJIKa;

V. .. -~ CKOPOCTBH BOCXOIAIICTO NNOTOKA BOABI B 30HC OCBCTIICHUSA, MM/CEK.

0cs.

K, 1V, npuanMarorcs cornacno KMK 2.04-02-97
K

ps = 0,6 0,8 M; v . =04+1,2 mm/cek;

BbIcOoTy ci0si B3BEIIEHHOTO OCajKa CJeAyeT MpUHUMATh 2 — 2,5 M. BBICOTY
30HBI OCBETIEHUS (OT B3BEUICHHOIO OCaNKa J0 YPOBHS BOABI) HAJJIEKUT
MpUHUMATH 2 — 2,5 M.

[locne xamepsl peakuuu Mo crHeuuanbHbIM TpyOam (8) Boma mojaercs B
HWKHIOIO YacThb OCBETIMTENS, Yepe3 AblpyaToe OHO (9) BoJa MOJHUMAETCS BBEPX
MPOXOJIUT Yepe3 CJIOM B3BEUIEHHOTO ocaika. Ilpu sTom Bojga mogHuUMAaercs [0
YPOBHA, TJ€ CKOPOCTb BBIMAJIEHUS B3BECU (ruapaBiIUyecKas KPYMHOCTb) U
CKOPOCTh JBMKEHUSI BOJBI coBnanatoT. OcBeT/ieHHas BOJa MOJHUMAETCSl BBEPX K
crienuaibHOMY Jkeno0y (7), oT kKotoporo mo Tpyde (4) mocTymaer Ha CKOPBIM
¢unbTp. Ilpomecc BhIMameHHs B3BEMICHHBIX BEIIECTB  MPOJOJDKACTCA IO
MOCTYIUICHHUS B 5KeJ00.

OcBeTIeHUE B CJI0€ B3BEILIEHHOTO OCaJKa NPUMEHSETCS ITPU MYTHOCTH Bopbl 200 +
1500 Mr/T ¥ MPOM3BOAMTENBHOCTH OYMCTHOM cTaHmK cBbime 5000 M /cyr. B

HacToAmCC BPEMA OCBCTIIMTCIIM CO B3BCHICHHBIM OCAAKOM IIPHMCHAIOTCA KPOMC

OCBCTJICHUS BOABI 1JIA YMATYCHUA U 066C].[B€‘-II/[BaHI/I$I.

5. ®uabTpoBanue.

OUILTPOBAHMEM HA3bIBAECTCA TMPOLECC MPOXOXKICHHUS OCBETIIIEMOW BObI
yepe3 ciod ¢uipTpyromero Marepuana. DOuiabTpoBaHWE MPOU3BOAUTCS I
OCBETJICHUS BOJIbI, T.€. JUJISl 3aJiep>KaHMsI B3BEIICHHBIX BEIIECTB HAXOSIIMXCS B
BOJIE.

OuiIbTpyOUM MaTepuan A0JDKEH NPEICTaBIATh COO0N MOPUCTYIO CPely C
BeCbMa MaJlbiIMHM MOpaMH. B KauecTBe OCHOBHOTO (MIBTPYIOLIETO Marepuajia Ha

OYMCTHBIX BOJOIPOBOJHBIX COOPYKEHHUSAX TNPHUMEHSIETCsl MecoK (KBaplUEBBIil),
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KOTOpBIM oONamaer TpeOdyeMoil MOPUCTOCThIO, JOCTATOUHON MEXaHUYECKOM
MPOYHOCTHIO TPOTUB HCTUPAHUSA B TPOIECCE TMPOMBIBKM U JOCTATOUHOM
XUMHUYECKON YCTOMUMBOCTHIO ITPOTUB PACTBOPSIOIICTO ACHCTBUS BOJbI. B kauecTBa
GUIBTPYIONIEro MaTepuaa TakKe MPUMEHsIeTCs APOOICHHBIN aHTPALIUT, KEPAM3HT,
MpamopHasi kpomika. O¢pGeKTUBHOCTh (UIBTPOBAHUA 3aBHCUT OT pazMmepa
B3BEIICHHBIX YaCTHII, OT KPYITHOCTH 3€pEeH (PHIBTPYIOIIETO MaTepraa.

OUIbTPOM HA3BIBAIOT PE3EPBYaAp, 3arpy>KEHHBIN (PUIBTPYIOMIUM MaTepuaiaM
U 00OpYIOBAaHHBIN YCTpPOWCTBAMHU [JIs1 ToJadu oOpabaTrbiBaeMoW BOJpBI, cOopa
poMUILTPOBAHHOM BOABI U IPOMBIBKH (DUIIHTPA.

JlpeHaxkHasi cucTeMa SIBISIETCS BKHBIM 3JIeMEHTOM (puibTpa. OHA CITY>KUT
1t cOopa ¥ 0TBOJA NMPOPUILTPOBAHHOM BOABI 0€3 BBIHOCA 3€pEH (UIIbTPYIOIIETO
MaTepuania, a Ipu NPOMbIBKE JJIsl paBHOMEPHOTO pacTpeAesiCHHUs] TPOMBIBKOM BOJIbI
no miomanau ¢uwibTpa. i cKopbiX (UIBTPOB MPUMEHSIOT PacIpeeluTelIbHbIE
CUCTEMbl OOJIBIIOTO COMPOTUBICHUA. ODTH CHUCTEMBbl H3TOTABJIMBAIOTCA U3
YYT'YHHBIX, TOJMMEPHBIX WM CTAIbHBIX TpyO C otBepctusmMu 10 — 12 MM,
yKJIaJlbIBaéMbl€ MapajuiesibHO Ha pacctostHuu 0,25 + 0,35 M apyr ot apyra Ha
HUKHUX CJIOSIX TPaBUSA M TPUCOEIUHIEMBIE K KOJUIEKTOPY, PacroyiO’)KEHHOMY B
naumie ¢uibtpa. OTBepcTHss B TpyOax pacmojaraloTcs BEPTUKATBHO WA B
[IaXMaTHOM TOPAJKE CHU3Y NOA YoM 45 rpaaycoB K BepTUKaM. B mocienHee
BpeMsi pa3pabOTaHbl paclpeAe/MTeNIbHbIE YCTPOUCTBE IIEJIEBOTO U KOJMAuyKOBOTO
THUTIA.

[TonnepxuBaronmii cioit (0,45 — 0,5 M), HA KOTOPOM JISKHUT (DUITHTPYIOIITHIMA
CJIOH YKJIQIBIBAIOT C 11E/IbI0, YTOOBI MK (DUIBTPYIOMIMNA MaTeprail He BEIMBLICS
13 QUIBTPYIOIMIETO CJIOS W HE YHOCHIICS BMecTe ¢ (UIBTPYEeMO# BOJOW depes
OTBEPCTHS PaCHPENCIIUTEIbHOM CUCTEMBI ApeHaxa. lloamepxuBaronmii Cjaou
COCTOMT W3 CJIOEB TpaBHs WIM IIEOHS pPa3HOW KPYIMHOCTH, YBEITUYHBAIOIICHCS
cBepxy BHU3 OT 2 — 5 10 20 — 40 mm.

Ha noanepsxuBaroriiemM marepuaie ykiaaabiBaeTcs: GUIbTPYIOIMA MaTepua —
MECOK CJIOSMHU C MOCTETICHHBIM yMEHBIIICHHEM (Ppakiuii CHU3Y BBepX. OWIbTp B

npotecce (UIbTPOBAHUS 3aNI0JHEH BOJIOM.
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[Ipou3BonUTENHHOCTE (UIBTPA OMPEACTACTCS CKOPOCTHIO (PHIBTPOBAHUS.
[lox cxopocThio (PUIBLTPOBAHUS TOHUMAIOT BEPTHKAIBLHYIO CKOPOCTH JIBYKCHUS
CTOJIOA BOJIBI, IPOXOIAIIETO Yepe3 IOBEPXHOCTh PHIbTpa B M/4ac.

Paznnuaror 1Ba OCHOBHBIX BHIa (PHITHTPOBAHMS:

1. ®dunbrpoBaHHe Yepe3 QUIBTPOBAIBHYIO IUICHKY, OOpa3yIoOIIylocsS B
nporecce (QUILTPOBAHUS YaCTUIIAMHM B3BECH, BBITIQJAIONMMHE Ha TIOBEPXHOCThH
3arpy3Kd — MeJICHHbIE QIIbTPhL. PUIBTPOBAHNE NPOMZBOIUTCS 0€3 PUMEHEHUS
XUMHYECKUX PEareHTOB — Oe3peareHTHOE OCBETIICHUE BOJIBI.

2. ®@unptpoBanme 0e3 o0Opa3oBaHMS Ha TIOBEPXHOCTH  3arpy3KH
bunbTpyromeld MieHKH — CKopble (umbTpbl. OUIBTPOBAHUE C HCTIOJIB30BAHUEM

XUMHYECKUX peareHToB. CkopocTs GuibTpanuu 8 — 12 m/uac.

5.1 MeasieHHbIe PUIBLTPBIL. Y CTPOMCTBO, NEPHOAbI padoThI. l0CTOMHCTBA U
HEJ0CTATKH MeIJICHHBIX PUILTPOB

MensieHHble (PWIBTPBI — NEPBBIMU CTAJIM NPUMEHSTHCS B BOAOMIPOBOIHOM
npakTtuke. BnepBeie Hadyamum npumenstcs B Anrimn B 1829 1. Mennennsie
GUIBTPBI MPUMEHSIOTCS JJIs1 OCBETICHUS BOAbI 0€3 MpeBapUTEbHON XUMHYECKOM
00paboOTKH €€ XMMHUYECKHUMH peareHTamMu (KOoaryiasHTaMH), BOJBI COJEpKaiien
OTHOCUTEIILHO MENKYI0 B3BECh. MeEJICHHbIE (QHIBTPHI 3arpyXKarTcs MEIKHM
MIECKOM U pabOoTaIOT NPU MaJIbIX CKOPOCTAX (PUIILTPOBAHUSL

B sTux QunbTpax ocBeTIeHUE JOCTUTAETCS B OCHOBHOM 3a CUET IJICHOYHOTO
¢buisTpoBanus. Menko3epHucTas GUIBTPYIOUIas 3arpy3Ka, UMes MEJKHE MOpHI, B
Hayajie 3aJep>KUBAcT Ha CBOEH TMOBEPXHOCTHM HAMOOJIeE KPYMHbIE YaCTHUIBL
[locnenHue 3acTpeBaOT B MOpax, CYKalOT UX CeYeHHe, Oyaroaaps 4eMy HauyMHaeT
3a/iepKUBaThCca Bce Oojiee U 0oJiee MEJIKUE YacTHUIIbl, @ 3aT€M KOJUIOMIBI U JaxKe
Oaktepuu. Tak Ha moBepxHOCTH (UIbTpa oOpasyercs (QUIbTpyromas IUICHKA C
OYEHb MEJIKUMU TIOpaMU, KOTOpask HA3bIBACTCSI OUOJIOTHIECKOM TIICHKOTA.

CkopocTh (QUIbTpOBaHHA HAa MEJICHHBIX (UIBTpaX TPHU COACP)KAaHUU
B3BEIICHHBIX YaCTHI] B OCBETIISIEMOU Bojie 10 25 mr/n npunuMaercs 0,2 m/gac mpu
YBEIIMUEHUH COJIEPIKAHUS B3BEIICHHBIX YacTULl 70 50 MI/JI CKOPOCTh YMEHbILIACTCS

no 0,1 m/gac.
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Tax kak CKOpoCTh GUIBTPOBAHMS HA TAKUX (PUIBTPAX OUCHb MaJia IUIOMIAIh
UX JOJDKHA OBbITh OOJIBIION, YTO NPUBOAUT K HMX BBICOKON CTpPOUTEIBHOMN
CTOUMOCTH.

YcrpauBatoTcst MeasieHHble (QUIbTPBHI B BUAE OCTOHHBIX WM KUPHHYHBIX
pe3sepByapoB. OTBOJA BOABI BBHITIOJHAETCS 4Yepe3 JIOTOK B JHMILE (PUIbTpa, MU
miormaay > 15 M” yeTpanBaeTcs: ApeHax u3 mepGOpUpPOBAHHBIX TPYO.

OunpTpyromias MICHKa oOpa3yercs B TeueHne 1 — 2 CYTOK W3- 3a MaJloi
CKOPOCTH (PMIIbTPOBAHUS U MAJIBIX Pa3MEPOB YACTHIL,

[Tocre co3peBanus TIICHKM HAYMHACTCS HOpMasibHasi paboTa GpuibTpa.

Bpewms pabotsl punbtpa 10 MOMEHTa OUUCTKU-(PpUnbTpouuki (1-2mecsina).

[lepuopl paboTtsl GuitbTpa:

I-nepuos1 oOpazoBanust MWIEHKU(2-3 CYTOK)

2-HopMaibHas padoTa(l-2 mecsua)

3-IpOMBIBKA.

Ounctka PuabTpa 3aKIIOYACTCSA B YAAJICHUU BEPXHETO 3arpsi3HHEHOrO CJIOS
necka TOJMMIMHON 3-5 CM. U SIBJIIETCS JOBOJIBHO TPYAOEMKOM U IOPOTOil ONepaIfen.

OCHOBHBIM JJOCTOMHCTBOM MEJIJICHHBIX (DUIBTPOB ABIJISETCS BEChbMa BBICOKAs
CTEMeHb OCBETIIEHHsI BOJAbl U oOe33apakuBaHus. Ho camoe riaBHOe- BOJay Ha
MENJICHHBIX (PMIIbTPaX MOYKHO OYHUIIATH HE MIPUMEHSISI pEareHThI.

Henoctarku wMemyieHHBIX (QUIBTPOB — 3HAUMUTEIbHAs CTPOUTENbHAs
CTOUMOCTh, OOJIbIIME pa3Mepbl TpeOyeMOW IUIOIMAAN U CJOXKHOCTh OYHUCTKH.
Hanpumep Q. = 1000 M°/CYTKH.

42
Vo =0,1 m/gac q,, =%=42 Maac.,  w=due 27 _ a0 W

v, 0l

B HacTtosimee Bpemsi MemsieHHblE (UIBTPHI PEIKO TMPUMEHSIOTCS U3-3a
yKa3aHHBIX HEJOCTaTKOB. PekoMeHayrTcs MeJieHHble (UIbTPhI MpU Majou

0
MYTHOCTH BOJbI 10 50 mr/ J, IBECTHOCTHU A0 50" u OTCYTCTBUM KOAT'YJIMPOBAHUAI.
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Puc. 3.11 Mepnennbnii puiabTp KoHcTpyknuu B.C.OBogoBa.

2-HkHUN KapMaH;l0-mopucTtas OeTOHHAs IUIMTA(IPEHAX);3-TeCUaHblii (PUIBTP yIO I
CIIOi;9-BepxHU  KapMaH;7-TpyOONpoBOaA  (MIBTPOBAHHON BOJBI;0- MEXaHWU3M NPHUBOAA
PBIXITUTEINS; S-TP YOOI POBO/I,ITOIAIONTM N TPOMBIBHYIO BOJY;8-TpyOOIPOBOI,ITONAIOIIMI B KOPITYC
¢unpTpa OCBETICHHYIO BOMY;l11,12-ypoBHM BOJBI MpH MPOMBIBKE U (UIBTPOBAHUH;4-KapeTKa
PBIXITUTEISL, ABMIKYIIAsICSL 10 MOHOpENbCy; 1 3-TpyOonpoBoA,TOAAONMI TPOMBIBHYIO BOAY; 1 -
KaHaJM3alMOHHas TPyOa ISl OTBOJIa TPOMBIBHOM BO/IBI.

5.2 Ckopslie GUIbTPBI. YCTPOHCTBO, IEPUOABI PA0OTHL

Ckopbie puabTpsl nosiBriMch 1884 rony v MoYTH MOJTHOCTHIO BBITECHWIH
MEJIEHHBIE, TaK KakK, UMesi OOJIbIIYI0 MPOU3BOJUTENLHOCTh, TPEOYIOT HEOOJIBIION
wion@ad U 0ojee 3KOHOMHUYHBI B AKcIUtyaTanud. Ckopble (GWIBTPHI IIMPOKO
MPUMEHSIOTCS. B TIPAKTUKE OYUCTKH BOABL CKOpPOCTh (WIBTPOBAHHS JJIsI ITUX
GUIBTPOB MpUHUMAETCSA OT 6 10 12 M/dac B 3aBHCHMOCTH OT THma (puibTpa u
KPYHHOCTB 3arpy3KH.

[IpuHiumn paboTel CKOPBIX (PUILTPOB 3aKIHOYAECTCS B (DMUIBTPOBAHUM BO/JIBI
yepe3 CJIOM KBaplIEBOTO MeCKa C MPEeABAPUTENILHBIM KOaryJaupoBaHueM. YacTHIIbI
3arpsi3HAIOIIME BOAY YACP)KMBAIOTCA HAa 3€pHAX IMeCKa MOJ JACWCTBUEM CHII
npwinnanus  (geiicteue koarynsinta). Ha cKopeiX QuibTpax MOpOUCXOIUT
(GuIbTpOBaHUE arperaTMBHO — HEYCTOMYMBOM (CIOCOOHOM K MPUJIMITAHKIO) B3BECH.
B xaduecTBe OCHOBHOTO (PUIBTPYIOIIEro MaTepuaia I CKOPbIX (GUIbTPAX CIYXKHUT
KBapIeBbli Mmecok. Yacto Ha QuibTpax i1 XO3SUCTBEHHO — ITHTHEBOTO

BOJIOCHA0KeHMSI UCTIONB3YIOT Tiecok ¢ d = 0,7 — 0,8 MM, mpu Tommmne ciost 0,7 M.
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[lonnepxuBaromme CJIOM TpaBusi WIA UIEOHS PAacroJIOKEHHbIE HIDKE
GuIbTpyIOIIEro Marepuaiga MPEemsITCTBYIOT BBIHOCY 3€peH  (QUIbTPYIOIIEro
MaTepuana B JIPEHAXKHYIO CUCTEMY.

B KMK 2.04.02-97 na ocHOBe oOIbITa 3KCIUTyaTauuu (UIbTPOBAIBHBIX
CTaHIIUH, IPUBOJSATCS PEKOMEHIAINH TI0 3arPy3Ke CKOPBIX (PHIIBTPOB.

a) OJTHOCJIOMHBIE (PUITHTPHI(KBAPIICBBIN MTECOK).

BIi

0) nByxcioitHbie (PHIBTPHI (TIPEII0KEHBI HHCTUTYTOM Boareo) — 17 crmoit —
JIpOOJICHHBIN aHTPAITHUT, 2°% coit — KBApIIEBbIH MECOK.

B HHWU Boareo paspaboTtanbl ¢GuibTpa €O CHENHUATBHOW 3arpy3koit
cocTosiei u3 3" cI0eB MaKpo M MUKPOTIOPUCTHIX yriiek (TommmHa cioes 0,5 — 1,5
M, guamerp dyactull oT 0,4 o 4 mMm).

B nByxciolHbIX (pUIbTpax yBeIUYMBAETCS IPA3EEMKOCTh B 2 + 2,5 paza mo
CPaBHEHUIO C OOBIYHBIMU TeCYaHbIMU (UIbTPAMU. [ PI3EEMKOCTh YBEIUYMBACTCS
3a CUET yBEJIMYEHHs 3epeH BepxHero ciosd QuibTpa. CKOpOCcTh (DUIHTPOBAHUS
noBpImaercs 10 9 — 10 M/dac 1 yBeMMUHMBACTCS COOTBETCTBEHHO PaO0YHIA TIEPHO/I.

Crnoit anTpanuTa OCTaércsi mocjie MPOMBIBKA Ha MOBEPXHOCTH Ojarojaps
MaJIOMy BECY aHTpalHTa.

Boxga moxer B mpomecce (WIbTpOBaHHMS MPOXOAUTH dYepe3 (puibtp
CaMOTEKOM, €CJIM YPOBEHb BOJIbI B (DUIIbTPE BBIIIEC YEM B PE3EPBYape YHCTOU BOJIBI

WM 110 HAITOpOM (COBI[&GTCH HaCOCOM). cDI/IJIBprl B OTOM CJIy4dac NPCACTABIIAIOT

c000¥ 3aKpBITHII HAOPHBIN pe3epBYyap.
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Puc.3.12 CxeMa OTKPBITOr0 0€3HANIOPHOIO CKOPOro puibTpa:

1,8-moaya WCXOAHOW BOJIBI M OTBOA OT(HIBTPOBAHHOH; 2-O00KOBOW KapMmaH; 3-
BOJIOCOOpHBIE xKenooa; 4-BO3IYIHUK; 5-gunbTpyron@as 3arpy3ka (kBapLEeBbII
MECOK,KEP aM3UT, ITYHTU3UT u Ip. );6- 1o Iep)KUBAIOLII I cioi rpaBusi(eoHs );7 -

pactpenenuTensHas Tpyoa (Miau KaHan) u nepoprupoBaHHbIe OTBETBICHU;Y,10-mona4a u 0TBOI

MPOMBIBHOM BOABI;1 1- BOIOCTOK.

Bona nmomaercsa Ha guibTp "uepe3 kapMman (2) u xeno0a (3), mpoXoauT vepes3
CJIOM TIeCKa W TpaBUSA W OTBOJUTCS TMPH TOMOIIM JPEHAKHBIX YCTPOMCTB.
[IpomMbIBKa TTPOUCXOIUT B OOpaTHOM HampaBJICHUW CHHU3Y BBepX. Bojga momaercs
yepe3 JApeHaxHble yCTpoHcTBA. CKOpOCTh MPOXOXKIECHHUS MPOMBIBHOW BOJBI B
HECKOJIbKO pa3 OoJbilie CKopocTu (uUiabTpoBaHUs. Boma B3MyduBaeT MECOK U
BBIMBIBAET OCEBIME NMPU (PHILTPOBAHWKM YacTHIbl. [IpOMBIBHAS BOJA OTBOIUTCS
yepes xenoba (3).

[lepmoapr paboTeI CKOPOTO HUILTPA:

I — o6pazosanue mwieHku — 10 +20 MuH.

II — HopmanbHas padbota — 8 + 12 yacoB

III — obparHas npomMbiBKa (puiabTpa S + 7 MUH.
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MunnManbHOE KOM4ecTBO GuibTpoB — 2 (He 6oubiie 4 o KMK).

B »Tux QuipTpax OCBETIEHHME BOJBI JOCTUTaeTCsl 3a CYET OOBEMHOTO
¢wibTpoBaHKs. B  HHMX DOPUMEHAIOT OTHOCUTENIBHO KPYHMHO — 3€PHHUCTYIO
GUWIBTPYIONIYIO  3arpy3Ky, 00JIaal0NIyI0  MOBBIIEHHOW  TPSI3€EMKOCTBIO.
buonornyeckasi mieHka Ha CKOpBIX (MIBTpaX HE yCIeBaeT 00pa30BBIBATHCS, TaK
KaK MX (PHIbTPOIUKIT JUMTCS Bcero 8 — 12 gacos.

NHTEHCUBHOCTh MPOMBIBKA (HIBTPOB BOJAOW MPHUHUMAETCS OT 6 A0 15 m

2
naxe 18 j1/cex Ha M~ B 3aBUCUMOCTH OT 3arpy3ku QpriibTpa.

6. O0e33apakuBanue BOAbI.

Bo30OynurensiMu  omacHbIXx  3a0oieBaHuUl  (XoJsiepa, OpromHON  TU,
IU3EHTEpUs, HWH(QEKIHOHHAI JKeNTyxa MW Jp.) MOryT OblThb OakTtepuu
pacmpocTpansomuecs depes BoAy. llocie mpoxokiaeHWs 4depe3 OTCTONHHKH U
buabTpel BoJa ocBoOOkmaercss mpuMmepHo oT 90 % Oakrepuit. g 1moHOTO
YHUYTOXKECHUS OaKkTepruii He0OXO0MMMO 00e33apakuBaHue (Ie3MH(EKITHS ) BOIBI.

O6e33apakuBaHue BOJbI MPHUMEHSETCS, KaK €IUHCTBEHHAs Mepa OYUCTKH,
IPH UCTIOJIb30BaHUM MOI3EMHBIX BOJI. B OBITOBBIX YCIOBHSIX AJist 00€33apaKUBaHUS
HEOO0JIBILIOr0 KOJIMYECTBO BOJbI MPUMEHSIETCS TEPMUYECKHIA CTIOCO0 — KUTISTYEHUE.

Ha o4MCTHBIX CTaHIMSIX NPUMEHSETCS OAMH U3 CIEAYIOIMX CIOCO00B
o0e33apaKuBaHMs — XJIOPUPOBaHUE, OAKTEPHUIIUTHOE 00yUEHHE, 030HUPOBAHKE.

6.1 XuiopupoBanmue

XyopupoBaHHe  —  HauOojee  MHMPOKO  MPUMEHSEMBIM  CIIOCO0
o6e33apakuBaHus BOABI. Jls1 XJIOpUpOBaHUS BOJBI MCTIOJB3YETCS KUIKUNA XJIOP,
TUTIOXJIOPUT HATpUs, JBYOKHCh Xyopa. JlocTaToyHOCTH MJ03bI OTPEIENseTCs
HAIMYHUEM OCTATOYHOTO XJiopa (xJiop, uyTo octaercs B Bojae). [lo Oz Dst 950:2011
KOHIIGHTpAIIMsl OCTaTOYHOTO XJIopa A0JpkHa ObITh 0,3 + 0,5 Mr/m.

Pacuernas no3a xyopa omnpenensercs B pe3ylibTare IpoOHOTO XJIOPUPOBAHUSL.
Jl03a 3aBUCHUT OT Kau€CTBa BOJBI:

Ut oj3eMHBIX Bog 0,7 — 1,0 mr/a

JUJIS1 OCBETJIEHHOM

peuHoi Boael 2 + 3,0 mr/m.

47



[IpoaomKkuTENIHOCTE KOHTAKTa XJyiopa ¢ Bogou no KMKHe menee 1 gaca.
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Puc. 3.13 Xuopartop IOHHUH- 100

1-TpoMeXyTOUHBINH Oa/ioH ¢ XJIOpoM; 2-(UIIBTP CO CTEKIOBATOM;3- pPeXyKIIMOHHBINA
KlamaH I CHUDKEHMsS JaBJIEHHUS XiIopraza;4-MaHOMETphl; S-poTameTp;6- H3MepuTeIbHas
nuadparma; 7- cMecHTeNb;, 8- IMojavya BOJONPOBOJHON BOABI, 9- ciuB B KaHanmuzamnuoo; 10-

KEKTOp, CO3al0 LM pa3pspkeHue B xjiopatope;l 1- oTBoJ XJIOpHOM BOABI.

6.2 baktepunuaHoe 00,y4YeHUE

Baktepunuanoe o0jay4eHUe — YHHYTOXKCHHE OAKTEPHUIl OCYIIECTBIIAETCS
00paboTKOM BOIBI YILTPAhUOICTOBBIMU JydaMU ONPEACICHHON JIMHOW BOJIHBI
2200 = 2800 A (arrctpem — 1A = 10" m).

OO6e33apaxuBaHue MPOUCXOAUT B CIEHUAIBHBIX ycTaHOBKax (puc.). Ilpwu
WCTIOJIb30BAaHUH OAKTEPUIIMIHOTO OOJy4YeHHS HEOOXOJIUMBIM YCIOBHEM SIBJISETCS
IPO3PAYHOCTH.

HcTouHNKOM yIbTpapHOJIETOBBIX JIyded CIIy)KaT 3JCKTPUYECKHUE PTYTHO-

KBaplIEBblE WJIA a@pTOHOPTYTHBIE JIAMIIBI.
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Puc.3.14 baktrepuunanas ycranoka OB-AKX-1:

1,7-BX0oqHOM M BBIXOJHOW MaTpyOKu;2-MepexoaHble NaTpyOKu;3-0akTepuluIHbIe KaMepbl;4-

CTpyeHaIpaBJsio e MaTpyOKu;S-ynbTpauoIeTOBbIE 00TydaTeNn;6-KBapIIeBbIe YEXIIbI.
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Puc.3.15 bakrepuunanas ycranoska OB-311I-PKC:

I-mMerayunueckasl pamMa ¢ KpoHIITeiHamu;2-0moku ¢ OakrepunmaabiMua Jammamu PKC-2,5; 3-
MCTAIIMYCCKUC IIJIaCTHHBI, 4—Tp}I60HpOBOI[ HanopHoﬁ BOJbI OJI1 OTMBIBKHM YCXJIOB, 5—HpOMBIBHBIe
comta;6-KaHall ojjauu oTpabaTbIBaeMOi BOJIBI.

bakrepuriuaHoe  00JydeHUE  SBISETCS ~ DKOHOMHYECKH  BBITOJIHBIM,
0e30MacHbIM U BBICOKOTIPOM3BOJAUTEILHBIM CIIOCOOOM — MaJI0 BJIMSET Ha BKYC,
nBer, 3amax, pH — 4To gemaer MeToa NEHHBIM JJIi KOMMYHaJIbHO—OBITOBOTO
BOJIOCHAOKCHHSI Y P EATPHUSITHI MUIIEBOW MPOMBIIIICHHOCTH.

Cnenyer Takke OTMETUTb- MEHBIIEC KalNUTAIOBIOXKEHUSA, YeM IpHU
IIPUMEHEHUN XJIOPUPOBAaHUS U IIOCJEAYIOLIETO AEXJIOPUPOBAHUS, CTOMMOCTD
TEKyIIer0 PEMOHTa M 0OCITYy>KWBAaHUS CUCTEM OaKTEPHUIMIHOTO OOTYICHHs] HU3Kasl.

Coxkparaercs Takke CpoK OKyIaeMOCTH YCTaHOBKHU.
6.3 O30HupoBaHMe

O3oHupoBaHWEe — TMPOIMYCK 4Yepe3 BOAY BO3/lyXa, COJIEPIKAILIETO TpPEXaTOMHBIH

kucaopog — O;.
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Jloza o30Ha I 00e33apaXUBaHUS BOJbl MOJ3EMHBIX HCTOYHHUKOB
npuHuMaercs pasHoi 0,75 + 1 Mr/mn, 1y1s1 OCBETJICHHOW TIOBEPXHOCTHOM BOABI 1 — 3
MT/IL

O30HaropHas yCTaHOBKA CIYXKUT JUJIA NOJY4YEHHUS 030Ha — B OCYILECHHBIA U

OXJIQKIECHHBIA BO3yX BBOAUTCS, « TUXUW DIEKTPUYECKUMN pa3psI.

2 r 4 ]
L a I u J %
L = ¥

Puc. 3.16: Cxema ycTAaHOBKM IOJIy4eHH S 030HA:

1-koMIipeccop;2-pecuBep;3-oxIaauTeab  BO3AyXa;4-CylMIKa;S-TeHepaTop  030Ha;0-
TpaHcGopMaTop;7-2JIEKTPHICCKHI IMT;8-Mo/la4a  030HO-BO3AYNHON cMmecw;9,10-mogadya u

OTBEACHHE OXJIAXKIAOIIEH BOIBI.

O30HUpOBaHHME 3aKJIIOYACTCS B  OKHUCIEHHMM OakTepuil  aroMapHBIM
KHACIIOPOIOM, OOpazyronmmMcsi mpu  pacnage o30oHa. O30H OIHOBPEMEHHO
YMEHBIIAET LBETHOCTh, BKYC M 3amax BoJbl. O30H B BHJE O30HO - BO3AYLIHOMN
CMECH  IOJIy4arOoT B  DJIEKTPUYECKUMX  O30HATOpax M3  KHUCJIOpoJa
Bo3ayxa.llepeMeniBanue 030HO-BO3AYIIHOW CMECHU C BOAOW NPOUCXOAUT B
CHELUAIBHBIX KOJOHHAX M pe3epByapax C IOMOIIBK0 MEXaHWYECKUX MEIIAIOK,
KEKTOPOB— CMECUTENIEH U JPYruxX MNpHUCIocOoOJIeHud. Bpemsi KOHTakTa BOJBI C
030HOM 10 MUHYT.

7. CoBpeMeHHbI€e COOPYKEeHHSI 10 0UMCTKE MPUPOJAHBIX BO.

[loBepXHOCTHBICE HWCTOYHUKK BOAOCHAOKEHHUS TOCTOSIHHO TIOJBEPTAIOTCS
3arpsi3HEHUIO COPachIBAEMBIMHM HEIOCTATOYHO OYHUIICHHBIMHU MPOMBIIICHHBIMUA U
KOMMYHQJIbHBIMU CTOKAMH, JIMBHEBBIMU BOJAMHU, OTBOAUMBIMU C TEPPUTOPUHU

HACCJICHHLIX ITYHKTOB, 3arpA3HCHHBIMU BOAAMU C CEILCKOXO03 IUCTBEHHBIX YTOHHﬁ.
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Takum 00pa3oM, B BOJHbIC WCTOYHUKU, HCIOJIB3YEMbIE [IJII — IHUTHEBOTO
BOJIOCHA0KEHMSI, MOTIQAAIOT TSIKEJIbIE METaUIbl, HEPTENPOYKThI, TOBEPXHOCTHO —
aKTUBHBIC BEILIECTBA, COCUHEHU a30Ta U (ocdopa.

VYXyaiieHre KauecTBa MOBEPXHOCTHBIX BOJ OTPHUIATENILHO CKAa3bIBACTCs Ha
KauyeCcTBe OJIM3JICKAIUX OT IMOBEPXHOCTH TPYHTOBBIX BOJI, NMUTAEMBIX 3a CUET
UHOQWIBTPAIIMM W3 TIOBEPXHOCTHBIX BOAOTOKOB. [lom3eMHbIE  BOJOHOCHBIE
TOPU30OHTHI 3arps3HSIOTCS HHUTpAaTaMH, MUHEPATbHBIMH COJSIMH U JIPYTUMHU
sarpsisHeHnsIMU. Habimomaercss Takoke M3MEHEHHE KaueCTBEHHOTO COCTaBa BOJ
HMCTOYHHUKOB BOJOCHAOKEHUS O] JICHCTBHEM KIMMAaTHIECKUX (PaKTOpPOB.

[lepeuncieHHbIe AHTPOTIOrE€HHBbIE (DAKTOPHI BO3JIEUCTBUSI HA WCTOYHUKU
BOJIOCHA0XKEHUSI SIBJIIFOTCS MPUYMHONW TOr0, YTO CYIIECTBYIOIIUE BOJOOYHUCTHBHIC
CTaHIIMW, PACCUMTAHHBIE B OCHOBHOM [IJI1 OCBETJCHHUS, OOECIIBEYMBAHHUS U
o0e33apakuBaHUsg BOJBI HE BCErlla B COCTOSHUM OOECIEYUTh HEOOXOIUMYIO
caHuTapHyo 3amury HaceneHus u tpeoyemoe I'OCT 2874-82 (O’zDst 950:2011)
KaueCTBO MUTHLEBON BOABL. B Ielgx MNOBBIIIICHHS KauyecTBa IIMTHEBOM BOBI,
pazpaboTaHbl CaHWUTApHBIC MpaBWia U HOPMBI «[ UTHMEHWUECKHWE W CAHWTApHO —
TEXHUYECKUE TPEeOOBaHUS K HMCTOYHHUKAM IICHTPAIU30BAHHOTO XO3SHICTBEHHO —
NUTHEBOTO BOJIOCHA0XkEHMS HaceneHus». [IpaBuna Beioopa (Can I[TuH Ne0025-94),
KOTOpPBIE YUUTHIBAIOT OCOOCHHOCTH (POPMUPOBAHUS U UHAUBUAYATHHOCTH COCTaBa
KOKIOW MUThbeBOM Boabl.  HeoOxoauMoe yCOBEpIIIEHCTBOBAHUE TEXHOJIOTUN
BOJIOOYHCTKH OCYIIIECTBIISIETCSI 32 CUET PEKOHCTPYKIIMM OYHUCTHBIX COOPYXKEHHUI
(peareHTHOTO XO3AMCTBA, OTCTOMHUKOB, (PMIBTPOB), MPUMEHEHUS MEXaHUYECKUX
CMeCHUTENel, KaMmep XJIOombeoOpa3oBaHWS W  HOBBIX  BBICOKOAI((HEKTHBHBIX
KOaryJsiIHTOB, MCKJIFOYEHHsS MEPBUYHOTO XJIOPUPOBAHMS IyTeM HHTEHCUUKaUU
KOaryJsIiiuy ¥ TOCJISYIOIIEr0 030HUPOBAaHUS, TpuMeHeHus copOiuu. [Ipumenenne
BOJIOOYHMCTHBIX YCTAaHOBOK 3aBOJCKOTO THUIA IS BOJOCHAOKEHUS KOMMYHAJIbHO —
OBITOBBIX MPEANPUATHIA, TMOCEIKOB OOECIEUMBACT OYHUCTKY BOJBI OT JKeJe3a,

B3BCIICHHBIX BCIIICCTB T. .
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Taoauua 3.4: TexHosormueckue cxeMbl OCBETJICHUS U 00 ecIBeYNBAHNSA

MMOBECPXHOCTHBLIX BO/.

KauecTBa BOAbI

KomuuectBo
B3BECH,
MT/7

LIBeTHOCTSD,
rpaj.

OO0ee
YHUCJIO
MHUKPOOOB

[IpousBonu-
TEJIbHOCTh
CTaHLINU
M /CyT

Texnomormueckast cxema u
COCTaB COOPYKEHUN

BGBpeaFCHTHaH TCEXHOJIOI'UA OYUCTKU BOJbI

<50

<50

> 50

1000

MenneHHabie QUILTPHI U
o0e33apakuBaHue

500-700

<50

> 50

30000

['uapoUMKIIOHBI, ME/JICHHBIE
buIBTPHI ¢ 00paTHOMU
IIPOMBIBKOH,
o0e33apakuBaHue

> 700

<50

> 10

Jmro0as

['uapouuKIOHbI (CETKN),
OTCTOMHUKH, MEJIJICHHBLIC
GuIbTpHI, 00e33apaKUBaHNe

TexHomorus pear €HTHOM OYMCTKH BOJIbI

< 30-50

< 150

> 50

5000-10000

PearentHo€ X035MCTBO,
CKOpBIN HAaOPHBINA PUITHTP,
00e33apakrBaHUE

<120

< 150

<50

mo0as

PearentHoe X035MCTBO,
KOHTAKTHBIC OCBETIMTEIH,
00e33apaKrBaHUC

<250

<250

> 50

Jmro0as

PearenTHOE X03HCTBO,
dnotatop, CKOpbie
OTKPBITHIC (DUITBTPBHI,
00e33apakrBaHue

<2500

<500

> 50

Jmro0as

PearenTHOE X035HCTBO,
TOPU30HTAILHBIE
OTCTOMHMKH (OCBETIICHUE
BOJIbI B CJIO€ B3BEIIICHHOTO
0cajKa), CKOpbI€ OTKPBITHIE
GuIbTpHI, 00€33apaKuBaHNe

> 2500

< 500

> 50

mo0as

PearentHoe X035MCTBO,
OTCTOMHUKH,
JBYXCTYyMEHYAThIC (DUITHTPHI
(KoHTaKTHBIE IPEDUIBTPHI U
CKOpBI€ (PUIBTPHI),
00e33apakuBaHue

YcranoBka « C1pysp» npeHa3HaYeHa ISl OYUCTKUA MPUPOTHBIX BOJ C HENIbIO

WX  OCBETJICHHS, OOCCI[BEUMBAHHS,  yMSTYCHHUS, OO0E3KEIe3MBaHUSI U

obecropupoBanus. Vcmonp3yercs B cUCTeMax XO3SMCTBEHHO — IUTHEBOTO H
MPOMBIIIIEHHOTO BOJIOCHA0KEHHUSI.
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Hanopnas yCTaHOBKa «CTpys» H1N KBoB BBIIyCKaeTCA
npomBoauTenbHoCcThIO 100, 200, 400 u 800 M3/CYT JUISL BOJ, MYTHOCTBIO JI0 5 T/
000 IIBETHOCTH C cojiepkaHueM ¢ropa 10 5 MI/i.kene3a oomiero 1o 50 Mr/i u
00111eH KECTKOCTHIO 10 20 MIIKB/JII.

be3nanopnas yctaHoBka «Biara» TEXHOJOTHMYECKH AHAJIOTUYHA YCTAHOBKE
«CTpyst» HO IMEeT OOJIBIITYIO TTPOM3BOAUTEIRHOCTE: 1,6; 3,2; 5,0; 8,0 ThIC. M3/CYT 51
MOET OBbITh MCTIOIH30BaHA HE TOJBKO I OCBETIICHHSI, HO M JIJIs1 00€CIBEYMBAHUS,

7€30/10paIiy 1 00e33apaKuBaHus, 1ePTOPUPOBAHUS U YMIATUCHHSI.

2
i

5
i

b
4 5 12 é
= — B 'ft
i
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12 _ A )2

Puc.3.17 Cxema ycTaHOBOK 3aBOACKOW roToBHOCTH «Bmara»(a) m
«CTpys»(0).

1,10-Hacocel mojayM MCXOAHOM W 00paOOTaHHOW BOJBI;2,7-CETYATBI W 3€PHUCTHIN
CKOpbIe (PHIIBTPBI; 3-BepTHKAIBHBIA CMECHTENb-Aea’paTop;4,5-6aku koarynsHTa U (QrmoKyssHTa;
6-TOHKOCTPYHHBI OTCTOMHHMK,COBMEUIEHHBIN C KOHBEKTMBHOW KaMepoi XJ10mbeoOpa3oBaHUs;S -
anmapaT o0e33apaXxuBaHHUs BOIbI; 9- pesepByap 4YHMCTOH Boabl; 11-Hacoc mojayu MpPOMBIBHOM
BOJIbI; 12-0ak M3BECTKOBOTO pacTBopa;l3-06ak pacTtBopa moBapeHHOW coym; 14-BopoHamopHas
Oamms; 15-otBoj Boabl morpebutento; 16- ammapart «IloTok» A MOTydeHHs] THIIOXIOPUTA

HaTpHsl.
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YcTraHOBKa TpPUMEHHMMA TPU MYTHOCTH HMCXOJHOWM BoAwnl jao 1,5 1/m,
userHoctu 10 300 rpax, comepxanuu xeine3a 10 40 mr/in, dgropa 1o 5 mr/n, oOmei
AKECTKOCTH JI0 15 MIaKB/i, KapOOHATHOM KECTKOCTH JO 8 MIIKB/JI.

TexHOMOTHYECKHE CXEMbI THX YCTAaHOBOK BKIIFOYAIOT CETYAThIC (PHIIBTPHI,
TOHKOCJIOWHBIE  OTCTOWHUKH,  COBMEIICHHBIE C  KaMepaMu  pEeaKIuH
TUAPABIMUECKOTO THUMA, CKOpbIE 3€pHUCThIC (QWIBTPBL,  ammaparsl s
00e33apaXuBaHMs BOJbI, PEareHTHOE XO35MCTBO M HACOCHBIE YCTAaHOBKH.

Hamopnas nepenBmwxknas yctanoBka BUMU u M (Poccust) ¢ coOcTBeHHOM
anektpocTaHimel «Kues - 2» npousBoautenbHOCThIO 0,5 M>/dac. YHuBepcanpHas
TEXHOJIOTUYECKAss CXeMa YCTAaHOBKH MpEIycMaTpuBaeT HE TOJBKO OCBETJICHHE,
obOeclLBeurMBaHue, 00€33apaKUBaHNUE BOJIbI, HO U €€ JI€30JI0PALUI0 U ONPECHEHHUE.
[TomoOHBIe  arperarbl  MOJIy4WJIA ~ PAacCMpPOCTPAHEHHWE B BOJOCHAOKEHUU
YKUBOTHOBOTYCCKHMX KOMIUIEKCOB, Ha OTTOHHBIX IMACTOMINAX U JIp.

B Bogax, wucCnoip3yeMbiX i TUTHEBOTO BOAOCHAOXKEHHS, HEPEIKO
coaeprkKarcs COCIWHEHMS CTIOCOOHBIE C037aBaTh KOMIUIEKCHI ¢ TM, docdhopom,
XJIOPOM M JPYTHUMH 3JIeMeHTaMHu (3TO TJaBHBIM oOpazom yrieBoaopoxasi, CITAB, a
TaKKe JPYrde pacTBOPUMBIC HEJIETydYhe ¢  BBICOKOKHILIIME CpeaHE W
BBICOKOMOJICKYJISIPHBIE COeNMHEHWsI). [T JOOUHMCTKA TaKMX BOJ PEKOMEHIYETCS
IPUMEHATh NOPOLIKOBbIE akTUBUpOBaHHbIE yribl (IIAY) B no3ax ot 5 go 20 mr/m,
BBOJ] KOTOPBIX OCYIIECTBIsIETCS Hepesl PUiIbTpaMu OOJIBIION TPSA3EEMKOCTH.

B HHMHN Boareo pa3pabdoTaHsl (GUIABTPHI CO CHEUUAILHOW 3arpy3Koi
COCTOSIIEH U3 3" — CJI0EB MaKpO U MHMKPOIIOPUCTBIX yrulel (Toymuuna cioes 0,5 —
1,5 m, quametp vactuif ot 0,4 10 4 Mm).

B nacrtosmee Bpems pazpadotan ¢uimstp ®BK — 23 — dunbtp copOIMoHHOM
OYHMCTKH THUTHEBOM BOJBI OT MEXaHUYECKHX MPUMECEH, NHOHOB TIKEIIBIX METAIOB
(Zn, Cd, Sr, Cu, Hg, Pb, As u gap.), paIlMOHYKIHJIOB, HUTPATOB, MECTUIIUIOB,
(deHOJIOB, TUOKCHHA, OCTAaTOYHOTO XJiopa. OYHCTKa OCYIIECTBIECTCS CIICIIUABLHO
110,100paHHBIMU copOeHTamuy, 001agaroImuMu BBICOKOM €MKOCTBIO.
[IpousBogurenbHOCTh GuibTpa — 1 — 3 M3/4ac, pecypc padotsl copoenToB — 5000

M, pazmepbl 800x600 MM.
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JonymeH k npumeHeHnto Munznpasom u ['occtannaptom Y30ekuctaHa u
Poccuu.

Cuctema BogomogrotoBku MBK — 1 — 2 — mnpoMbllUIEHHas CHCTEMA,
npeIHa3HaYeHHAs Il OYUCTKH TMHUTHEBOM BOJBI OT B3BEIICHHBIX YacTHUI], HOHOB
Tsokensix MetamwioB (Zn, Cd, Sr, Cu, Hg, Pb, As u T.I.) paguoHYyKIUIOB,
OPraHu4YeCcKuX COCAUHEHUHN (MeCTUIHI0B, (EHOJOB, TUOKCHHA W T.I.) OaKTepuil
(Bo30ymuTeneit OpromHoro tuda, TU3eHTEPUH, X0JIEPhl, CATbMOHEIC30B U T.11.), a
TaKXe JJIsI CHIDKEHUS )KECTKOCTH. VICTIONb3yeTcsl Ha KPYIMHBIX TIPOMITP AP HSITHIX
1o pa3iuBy BojAbl B OyThUIM.COCTOUT U3 KOJOHH IS OYHCTKUA OT MEXaHHYECKHX
npuMecel, yMSTYeHHs BOJbIL, YJAJCHUS WOHOB METAUIOB U PaJUOHYKIUIOB,
yIaJeHUs OpraHuYeCKUX NPUMECEH, CUCTEMBI 00€33apaXUBaHMsI ¢ OJIOKOM NMUTAHUS
u ynpasnenns (MBK — 2IT). IlpomsBoaurensHocTh cucteMbl 1 — 7 M fdac,
KOA((PUIIMEHT OYMCTKH OT XMMHUYECKHMX 3arps3HeHuit, Oakrepuit — 10 — 100,
HavdaJIbHas )KECTKOCTh 70 15 Mraks/i, koHeuHas 0,2 + 2,0 MIIKB/J, pecypc padoTsI
copbertoB 5000 m° u Gonee. Pasmep — Beicota 1960 mm. Hampsokenue 220 + 15 %

B ,IoTpedIsseMast MOIHOCTH S0 BT.

Cucrembl 00€33apaKuBAHUS

Cuctembr YO o6e3zapaxuBanusi TROJAN UV MAX 111 OYHUCTKH BO/IbI
yIbTPapUOJICTOBBIM ~ M3JIyYEHUEM  SIBJSIIOTCS.  YHUKaIbHBIMM  CUCTEMaMH,
VHUUYTOXAIONIMMU B THUTbEBOM Bojae OakTepuu, IUJIECEHb, BHUPYChl 0€3
HEOOXOIMMOCTH 100aBJICHUsI XUMHUKATOB WJIM TIOBBIIICHUs Temmeparypbl. Cuctema
SIBJIAETCSI HEAOPOr O, MPOCTOM B MCIOJIb30BAHUN ATbTEPHATUBON XJIOPUPOBAHUA U
030HHPOBAHUS. DTH CHCTEMBI CITOCOOHBI padOTaTh C TIPOU3BOIUTEIHLHOCTHIO 10 178
wnvu (10,7 M /gac).

BeicokoaddexTuBHBIMN U 0Ge30macHbIil CrMoco0, He BIMSIET HAa BKYCOBBIE
XapaKTEPUCTUKH, LIBET WJIM 3a1aX, CHUKAECT PUCK 3a00JICBaHUI.

Cuctema o0e33apakuBanus ¢ 0JiokoM nutanus u ynpasienus (MBK — 2I1)

[IpousBogurenbHOCTh — 1 — 7 M>/dac

KoadduirieHT ouncTkr 0T XUMHUYECKUX 3arps3HeHui, 6akrepuii — 10 — 100

HavansHas xecTkoCTh — 10 15 MIKB/1
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Koneunas xectkocth — 0,2 — 2,0 MIIKB/II

Pecypc paboTsi copbentos, M” — 5000 u >

Pecypc paboTsl 6110ka o6e33apaxuBanus - S000 u >
Pa3zmeprr 1960 mMm. BeicoTa

Hanpstxenus, B — 220+ 15 %

[ToTpebissemast MOIHOCTH, BT — 50.

Cuctema ob6e33apaxuanus Bojabl UBK — 211 (MBK — 2b)

Jis  obe33apakmBaHUsI THTHEBOM BOJBI OT BCEX THIOB OakTepuit
(Bo30ynuTeneit oproiHoro Tuda, TU3EHTEPUH, XOJEphl, CATbMOHEIJIE30B U T.I1.) B
IIKOJIbHBIX M JOIIKOJbHBIX YUPEKICHUSIX, TOCTUHUIAX, KOTTE/XKax, HEOOJbIINX
MOCEJIKaX, MPU MPOU3BOJICTBE MUTHEBOM BOJIBI W MPOAYKTOB muTaHus. [IpuHIMn

pa6OTBI OCHOBaH HH1 HCIIOJIb30BaHUHN IMpoucCcoB DJICKTPOXUMHICCKOT'O

00e33apaKBaHM.

NBK — 2b — ycTpoHCTBO NpeaHa3HAYCHO JJI MPEAOTBPAIICHUS IIBETCHUS U
0e3xXJIOpHOrO 00e33apakKMBaHUS BOJbI IUIABATEIbHBIX OACCEHHOB OT BCEX THUIIOB
OaxTepuid. YCTpPOUCTBO 00ECIIeUnBAET COKpAIIEHNE pacxoaa BoIbl B OacceitHax B 8
— 10 pas.

TIpOM3BOAUTENHEHOCTD, M /dac — 1 — 10

Pa3mepsr! (BbicoTa) 230 x 170 (nnamerp)

[ToTpebsemast MmomHOCTh S — 50 BT

Pecypc paGoTsl 6:10Ka 06e33apaxuBanms, M~ — 2000 — 5000

8. Cnenoo6padoTka Bojabl. OCHOBHBIE CIIOCOOBI.
K ocHOBHBIM crToco0am criernoOpadoTKH MOYKHO OTHECTH:
1. YMmsaruenue Bobl
2. O0e3xene3uBaHue
3. Crabunu3anus
4. ObecconuBaHue
5. Jlerazamus

6. dropupoBanue u 0dechTopupoBaHUE.
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8.1. YMsirdyenue BOJbI.

YMmsaruenue BoAbl — yIAJCHUE COJICH KalblMsl U MarHusi. JTOT CIOCO0 B
OCHOBHOM TIPUMEHSIETCS Ha TMPEANPUITUAX, TEXHOJIOIMYECKUE OTiepaluyl Ha
KOTOPBIX TPEOYIOT MCTIOJIL30BAaHUSI MATKOM BOJIBI MJIM BOJBI 0€3 COJICH KabIlvs U
Maraus. JKecTKoCTh Hu3MepseTcs B MIOKB/IM°. | MIOKB/IM COOTBETCTBYET
conepkanno B Bojae 20,04 mr/mvm° Ca mim 12,16 MI/IM Mg. Pazmuyaior
BPEMCHHYIO W TIOCTOSHHYIO JKECTKOCThb. Ilo JKeCTKOCTH BOJa JEIWTCA HAa
CJICYIOIIUE TPYIIIIbI:

Ouenb markas go 1,5 MFBKB/,Z[M3

Msrkas 1,5 — 3,0 MIKB/IM®

Cpennsis 3,0 — 6,0 MIOKB/IM°

XKectxas 6,0 — 10,0 Mraxs/mm’

Ouensb xecTKas 6onee 10 MrIKB/aM”

CornacHo pewictByromiero O’zDst 950:2011. xecTKOCT TUTHEBOM BOJBI HE
JOJDKHA TPEBBIIIATE 7 MIOKB/JIM".

KecTkocTh BOJBI Ha OTACIBHBIX MPEANPUITUAX OKa3bIBa€T BIMSHHUE Ha
pa3IMYHBIE TEXHOJIOTHMYECKHE Mpollecchl. Hampumep, B MalmHax M MEXaHU3Max
CIOCOOCTBYET 00pa30BaHHIO OTJIOXKEHUI Ha BHYTPEHHUX CTEHKAaX, YTO COKpAIaeT
cpok ciyxObl. Bo m0exanue oOpazoBaHHs OTJIOXKEHUH, BOJa JOJDKHA OBITh
MSTKOM M TIPO3pavyHOM, TaK KaK OTJIOKEHMs] YMEHbINAIOT TersiooomeH. Harpumep,
BOJIa WCMOJIb3yeMas JJIsl OXJIKIACHHS JBUTATENIe TPaKTOPOB M aBTOMOOWMIIEH
J0JDKHA MMETh TOCTOSHHYIO KECTKOCTh 7/ — 8, BPEMEHHYIO JKECTKOCTh MEHee 3
MFBKB/,Z[MS, MYTHOCTB He Ooee 40 MI/IIM.

OcoOEHHO JKeCTKOCTh BJIMSIECT HAa COCTOSHHE KOTJIOB M MOJKET
CIIOCOOCTBOBATH yBEIMUEHHIO pacxojaa Torumea (1o 2" pas). s xoTeneH oOmias
’)KECTKOCTh B 3aBHCHMOCTH OT JaBJIEHUs J0JpKHA ObITh 2 — 0,017 MFBKB/I[M3., B
TEKCTWJIbHOW TMPOMBIIUIEHHOCTH >KECTKOCTh BIIMSIET HAa KayeCTBO BBITYCKaeMOM
MPOAYKIIMK, 0COOCHHO MPU MPOU3BOJCTBE UCKYCCTBEHHOTO BOJIOKHA.

YMsaraenue Bojbl OCYIIECTBIISAETCS CICAYIOIMMHU METOIaMMU:

1. Tepmuyeckuid, OCHOBAaHHBI HA HArpe€BaHUM BOAbl €€ IUCTUUIALMU WU

BBIMOPQKMBAHUU. OTOT METOJI YMSTYEHHS 11€JecOo00pa3Ho MPUMEHSITh MpHU
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UCTIOJIb30BAHUM KApOOHATHBIX BOJ, HWJYIIMX HA TMUTAHUE KOTJIIOB HU3KOTO
JIaBJICHUS!, a TAKXKE B COUETAHUU C PEAr€HTHBIMU METOIaMU yMSITUEHUS BOJIBL.

[Tpu HarpeBaHUU MPOUCXOIUT PEAKITUS

Ca(HCO,), — CaCO, 4 +CO, T +H ,0

KunsiuenneM MOKHO CHUBUTH KapOOHATHYIO KaJbIEBYIO KECTKOCTh. [lpu
HAIMYUU B BOJIE TMKApOOHATa MarHus MpoIecc ero OCaXAECHUs TPOUCXOTUT TOJIbKO
MOCJIC JJIUTCIIbHOTO KUIISTYCHUA Mg(HCO,), - MgCO, + CO, T+H ,O

MgCO, + H,0 — Mg(OH), + CO, T

Takum oOpazoM, 3TOT crocod 3PGhEKTUBHO HCIOIL30BaTh MPU yMSTYECHUU
BOJIbI C KapOOHATHO KaIBITUEBOM JKECTKOCTHIO

2. PeareHTHbIl, WIN H3BECTKOBO — COJOBBIH, KOTJa MOHBI KaJIbIHUSI H
MarHusi CBSI3bIBAIOTCS XMMHYECKHMHM BEIIECTBAMH B MaJIOPAaCTBOPHMBIEC M JIET'KO
ylasieMble COCMMHEHUS — KapOOHAT KalbllMsd W THAPOKCHI MarHus. B
3aBUCUMOCTH OT TPUMEHSIEMOTO peareHTa pa3jimyaloT U3BECTKOBBIN, U3BECTKOIO —
COJZIOBBIM, eAKOHATPUEBHIH, (PochaTHbIN U ApyTrHUe CIIOCOOBI YMSITYEHUS BOBL

Cona nnm u3BecTh 100aBISIOTCS B BOY B BUJIE pacTBOpa.

Ca(OH), + Ca(HCOy), = 2CaCO, +2H,0
MgSO, + Ca(OH), = Mg(OH), + CaSO,

IIpu 3TOM CHMXKaeTcs KapOOHATHas >KECTKOCThb. il CHipkeHus oOIuei

YKECTKOCTU B BOJY TI0OABJISIIOT COLY:
CaSO, + Na,CO, = CaCO, + Na,SO,
VYaamare CaCO; HeoOXoauMO 10 OTCTaMBaHUSA W (DUILTPOBAHUS BOJBI,

IIO2TOMY YMATYCHUC ITIOBCPXHOCTHBIX BOJA OCYHICCTBIEACTCA N0 €C OCBCTIICHMA.
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AT 2
1
Puc.3.18 Ycmanoska no peazenmuoii ouucmie 600ul. .
1,8 — Ilomaua BOABI HAa YMSTYEHUE M OTBOJ YMSITYEHHON BOABIL;2-DKeKTop;3-byHkep ¢

KOHTakTHOM Maccoii;4-BuxpeBoii peakrop;5-BBox pearentoB;6-OcBeTiieHHE BOABI B  CJIO€

B3BEILEHHOT0 ocajka;7-Ckopblil puinbTp;9-COpoc KOHTAKTHONW Macchl.

3. KaTnoHUTOBBIii (HOHOO0OMEHHBIH).

L

PeHepalnIoHHBIT

pacTeop

KaTUOHUT:

e

He vrarueHHa
EO0TA

YMATUEHHAR BEOTA

& —

Puc.3.19 KartnonutoBblii uibTp:

1,4,5,6,8,9-3anBrkKu; 2-BOPOHKA; 3-TIPOMBIBHOU 0aK;7- IpeHaxk.

Metoa OCHOBaH Ha CTIOCOOHOCTH MOHOOOMEHHBIX MaTepuaioB (KAaTHOHHUTOB)
0oOMEHHMBaTh NPUCYTCTBYIOIIHME B BOJEC KATHMOHBI KaJbIlUsd M MarHus Ha OOMEHHBIE
KaTHOHbI HATpUs WM Bojopoja (HE NpHUIAIOIIMe BOJE CBOWCTBA KECTKOCTH)
KOTOPBIMHU TPENBAPUTEIHHO 3apsikaeTcss KaTHOHUT. OOMEH HOHOB HATpus

HasbIBaeTcsa Na' KaTHOHMPOBAHUEM, a HOHOB Bo1opoaa — H' - KaTHOHUPOBAHKEM.
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B kauecTBe KaTHUOHHUTOB B HacToAIICC BpPCMA IPHUMCHAKOT HCKYCCTBCHHO

MoJIy4aeMble MaTepuaibl, HAIPUMeEp CyJb(Poyrosb, KaTHOHUTHI Mapku KY — 1, KY
—2—-8wunap.

MI/IHepaJ'IBHI:Ie KaTUOHHUTBI UCKYCCTBCHHOI'O ITPOUCXOKICHUS IMPUTOTOBJIIAIOT

CMCHICHUCM pacCcTBOpa chIL(baTa AJIIOMUHMA C paCTBOPOM COABI U JKUAKOTO CTCKIIA.

Ocobennoctei0 Na' KaTMOHMpOBaHMs SBIAETCS TO, 4TO KapOOHATHas

KECTKOCTh YMATUCHHOU BOJIBI, 00YCIIOBIICHHAs: OUKapOOHATaMU KalbIIUs U MarHus,

nepexoaut B OwukapOoHatHyto 1menodHocTh NaHCO;, T.e. KOHIGHTparws
OnKapOOHATHBIX HOHOB U3MEHSIECTCSI.

HauGoubliee MpakTUYeCKoe MPUMEHEHHE HAILIO COYETaHHe mpoieccoB Na'

BOJBI.

1 H' - KaTMOHUpOBaHusl, B PE3yJILTATE YEr0 MOKET OBITh JOCTHIHYTa TpeOyemas
LIEJIOYHOCTh MJIM KUCJIOTHOCTH IPU B3AUMHOW HEUTPAIM3ALMU KUCIIOW U IEJIOYHON

[Ipu ogHOCTYIIEHYATOM KaTHOHHUPOBAHHUH JKECTKOCTh MOYKET OBITh CHH)KCHA
10 0,1 mraks/n, npu aAByxctyneHuaTom jo0 0,01 Mraks/m.

[—-—-D-G— J

-{}ﬁ_

W
' P

o L

1
™~

Puc. 3.20 CxemMa 0JHOCTYNIEHYATOI0 HATPUI —KATHOHHPOBAHMS BOABI. :
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1.7-nmomaya WCXOMHOW W OTBOJ YMATYEHHOW BOJBI;2-HATPHUN-KATHOHUTOBBIN (HIIBTP;3-
0aKk ¢ pacTBOpPOM IOBAapPEHHOH coyM;4-0aK C YaCTUYHO YMATYEHHOW BOJOH ISl B3PBIXJIICHUS

KaTUOHUTA;5-pe3epByap YMAT4EHHOM BOJbI;0-HACOC.

HamopHbiii  KaTHOHWUTOBBIM  (UIBTP TPEACTABISET COOOW  3aKPBITHIM
pe3epByap,3aloIHEHHbIA  2-3M.CJI0EM  KAaTMOHUTA,KOTOPBIM  YKIIQAbIBA€TCS Ha
apeHax.YeM BbIIEe KECTKOCTh BOJBI, TeM OOJIbIIE CJIOW KAaTHOHWTA W MEHBIIE
CKOpPOCTb (PUIbTPOBAHUS.

[Ipo¥igsg CioM KaTMOHWTA, YMSTYEHHAs BOJAA 4Yepe3 APEHAX OTBOAUTCS B
coopHblii pe3epByap. Ilocne wucuepnanuss OOMEHHON CHOCOOHOCTH KaTHOHUTA
nenaercsi ero perenepanus 6 — 10 % - HbIM pacTBOpoM mnoBapeHHOU coyii NaCl,
ecii Na — KaTHOHUTOBBIN QUIIBTP, WK 2 —

5 % HBIM pacTBOPOM KUCJIOTHI i1 H — kaTnoHuTOBOTrO QUIIbHTpA.

[Ipouecc pereHepanyy BKIIOYAET CIEAYIONIME OIEpPAlUU: B3PBIXJICHUE
KaTMOHUTA WCXOJIHOM BOJOM, IOJaBaeMOM CHU3Y BBEPX ¢ MHTEHCHBHOCTHIO 3 — 4
we ma 1 % NpoNycK pereHeparoHHoro pacteopa (150 — 200 r va 1 KB
KECTKOCTH) CBEPXY BHHU3 CO CKOpPOCThIO 3 — 5 M/4ac U OTMBIBKY KAaTMOHMTA
MCXOJTHOM BOJIOM cO CKOpoCThIO 8 — 10 M/gac Ha 1 M° KaTHOHHTA [OJAeTCT 4 — 5 M
BO/IbI.

OTMBIBKa 3aKaHYMBAETCS NPU CHUXKEHUU >KECTKOCTH ¢uibtpara g0 0,1

MTIKB/JT IOCJIe Yero (pUuabTp BKIIOYAETCS B pabOU Ml UK.
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Puc.3.21 Cxema ABYXCTYNIEHYATOI0 HATPHI-KATHOHUTOBOI0 YMSITYCHUSI
BOIbI:
1,9-momaya McXomMHOW BOABI U OTBOJ YMATYEHHOW BOJBI;2,0-HATPUM- KATHOHUTOBBIC (PHIIBTPHI

1u2 crynenu;3,5- Gaku C pacTBOPOM COJNM JJisi pereHepauuu (uibTpoB;4- 0ak ¢ BOJIOW st

B3PBIXJICHHUS 3arpy3ku QUITBTpa;7-pe3epByap yMArd€HHOM BOABI;8-HacoC.

8.2. O0e3xke1e3MBaHNE BOAbI

Xene3o B MpUPOIHBIX BOJIAX MOXKET COAEPKATHCA B BUJIE JIBYXBAJICHTHOTO
KeJe3a, HEOPTaHWYEeCKUX W OpPraHMYeCKUX KOJUIOMIOB, a Takke B ¢opme
KOMIUIEKCHBIX COCMHEHUH JBYX U TPEXBAICHTHOIO XKEJIe3a WIM TOHKOIUCTIEPCHOM
B3BECH rMIpaTa OKUCH XKeJe3a.

Jln  XO34HMCTBEHHO — TIHTHEBBIX Ieleld  00€3)KeIC3MBaHUE  BOJIBI
NPOM3BOIMTCS MPU COJIEPKaHUU B Hel xkene3a 6oniee 0,3 mr/i.

[IpennpusaTtusi TEKCTHWILHOW M OyMa)KHOW MPOMBIIICHHOCTH, 3aBOJbBI TIO
nepepadoTKe CENbXO3MPOAYKTOB HCIOJIB3YIOT BOAY HECOEPIKAILYIO Kele3a, Tak
KaK €ro HaJIM4Me yXyJaIaeT Ka4eCTBO BBIITYCKAEMOU MPOIYKIUH.

Metonbl  o0e3kene3uBaHUs CBOJATCS K JBYM OCHOBHBIM THIIAM:

663pCaFCHTHBIe H PCarcHTHLIC.
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OO0e3xene3uBaHue TMOBEPXHOCTHBIX BOJ MOKHO OCYHIECTBUTH JIULIb
peareHTHbIMU METOJlaMU, a JJil yAAJICHUs JKele3a U3 MOJ3EMHBIX BOJ HauOOJbIlee
pacrpocTpaHeHue MOJyYMInd Oe3peareHTHbIE METObL.

OO0e3xene3uBaHue  BOJIBI  OCYIIECTBIAECTCS ~ METOAOM  a’paluud €
nocnenyomeld QuasTtpanueir. [Ipyw a’panum Bojga HACKIMACTCS KUCIOPOIOM
BO3/1yXa, OKHCIBIIONIMM JIByXBAJICHTHOE JKEJIE30 B TPEXBAICHTHOE, COEIUHEHHE
KOTOPOTO B pe3ylbTaTe THUAPOJH3a 00pa3yeT TPYIHOPACTBOPHUMBIN THAPOOKCH]I,
BBIJICIIAFOIIMIACS W3 BOJBI U 33/I€P KUBAIOIIANACS 3arpy3Koi puibTpa.

Fe(HCO,), = Fe(OH), +2CO,
Fe(HO), +2H,0 + 0, = 4Fe(OH),

[lepcriekTUBHBIMM U3 O€3peareHTHBIX METOJ0B 00€3KeNe3uBaHus SBISETCA
BaKyyMHO — KEKI[MOHHAs adparus ¥ (GUWIbTPOBAHHE, YIPOIICHHAS adparus U
¢unbTpoBaHuE; «cyxas» (puiabTpanus, GUIBTPOBAHUE B MOA3EMHBIX YCIIOBHUSX C
IIPEABAPUTENBHON MOIAYEN B IUIACT OKCUIUPOBAHHOM BOJBI MJIM BO3JyXa; a3paLysl

U ABYXCTYyINEeHYaTOE (PUIHTPOBAHHUE.
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Puc. 3.22 CxeMbl y CTAaHOBOK 00e3ikee3MBAHUSL TNPHPOIHBLIX BOJ

MeTOdaMMU:

a-BaKyyMHO-2KEKIIMOHHAas a’panus U (GuIbTPOBAHUE;0- yIIPOILICHHAS
aspanus(ycranoBka «Jledepput»);B-ynpoiieHHas adpaius ¢ IBYXCTYNEeHYaThIM (PHIBTPOBAHUEM.
1,4-mogaya MCXOMHON W OTBOJ OTPaOOTAHHOHN BO/IBI;2-BaKyyM-33KEKTOP;3-CKOPBIN KapKacHO-
3aCBIMTHON ¢unbTp;5-06aK-a3zpaTop;6-peareHTHOE XO035ICTBO;7-HACOC- 103aTOP;8-HACOC;9-
pecuBep;10-ckopbiit  ¢unbTp;11-BBOA  Xopa(Bapuanrt);12-0akrepuiuaHas — ycTraHoBKa;l3-

komrpeccop;14-ckopeiil GuibTp 2 cTynenu;15-BogoHanopHas Oanms.

65



K peareHTHBIM OTHOCSIT CJICIYIOIIME METO bl YIPOIICHHAS a’paliusi, OKCUAIIA,
bunbTpOBaHUE, HamopHas (iuoTalMs ¢ W3BECTKOBAHUEM U IOCJEIYIOIIUM
(GuIbTpOBaHUEM, M3BECTKOBAHHME, OTCTAMBAHUE B TOHKOCJIOWHOM OTCTOMHHUKE M
¢bunbTpOBaHUE U T.]I.

Be3pearenTHble MeTObI 00€3KeIe3MBaHM TPUMEHSIOT Tipu pH He MeHee
6,6, TETOYHOCTH — HEe MeHee 1,5 Mraks/i.B 3aBECHMOCTH OT copepskKaHMs JKeje3a
oT 3 mr/i 10 30 Mr/a peKkoMeHIyeTCsl OJUH U3 BBIIIEC YKa3aHHBIX METOIOB.

PearentHbpic MeTOABI 00€3KENIE3NBAHNS PUMEHSIOT MPU HU3KUX 3HAYCHHUAX
pH, BBICOKO¥ OKUCISIEMOCTH, HECTAOUIILHOCTU BO/IbI.

Meron o6e3xene3ruBaHusi BHIOMPAIOT B 3aBUCUMOCTH OT KOJMYECTBA Kele3a

u HepMaHFaHaTHOﬁ OKHCJIIEMOCTH.

8.3. Crabmau3anusa BoAbI

VYMeHbllIeHHe KOPPO3UMOHHBIX CBOMCTB U BO3MOXKHOCTH OOpa3OBaHMS
OTJIO’KEHHI Ha BHYTPEHHUX CTEHKaX TPYO Ha3bIBAaeTCs CTaOWIM3alKEeil BOJBL.

Nunexc cTabmbHOCTH BOAIBI onpeensercs BenuunHoi j = pHo — pHs;

Hcnonp3yeMyto BOly IPOBEPSIIOT Ha CIIEHUMAIILHOM MPUOOpe (BCTPSIXMBAHUEM
BO/JIbI ¢ KapOoHaToM Kasbiust CaCOs).

[Ipu stom pHo — Benmmuuna pH 10 BcTpsixuBaHus ¢ 100aBICHUEM B BOAY
W3BECTH.

pHs — nocne BctpsixuBanus BenuunHa pH.

[lo pe3synbTaTtam UCHBITAHUS ONPENENAETCS MHACKC CTAOMIbHOCTH BOJIBI:

j = 0— Boma cTabunpHasA

j < 0 — Boja 06s1a1aeT KOPPO3MOHHBIMHU CBOVCTBAMU

j > 0 — moxa3bIBaeT BEPOSTHOCTH 0OPa30BAHUS OTIOKEHUN HA CTEHKAX TPYO.

Paznuuarot cnegyromme crocoObl CTAOMIM3aUuN BOABL:

1. MBOBITOK YIJIEKUCIIOTHI B COCTaBE BOJIbl BBI3BIBAET KOppo3uio Tpyo. Ilpu

9TOM CJICAYCT UCIIOJIb30BATh:
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a) 00pabOTKy BOJIbI U3BECTHIO (ITOIIETAYUBAHUE — VISl 3AIIUTHI OT KOPPO3UHU
TpyObl TOKPHIBAIOT TOHKOW, KapOOHATHO — KaJbIIMEBOW IUIEHKOH). MoryT
WCITOJIb30BaThCS U APYTHUE PEareHThI (€KW HATPHA, COa);

0) mpomycK BOJbI 4U€pe3 MarHueBbie (QWIBTPHI (IPOOJICHHBIA TOJOMHUT H
Mpamop).

2. Ilpu HexocTaTKe YriaeKUCIOTHI (MOJOXKUTEIbHBIM MHIEKC CTaOMIbHOCTH)
Ha BHYTPEHHHUX CTEHKaxX TpyO o0Opa3yroTcs oTIoXkeHus. Boay cTaOMIm3upyroT
MIOIKUCJICHUEM, HCTIOJIB3YSI PACTBOP CEPHOU HITU COJITHOM KUCTIOT.

Crabumm3anmoHHyl0 00pabOTKy BOJBI HEOOXOAWMO TPOUZBOAUTH TIPHU
OTPHIIATEILbHOM HHACKCE CTaOWIBLHOCTH Oojiee 8 MecsleB B TOoAy W TIpHU

noJIokuTeNbHOM HHAekce (j > 0,5) B Teuenue 8 — 10 mecsiues.

8.4. Ob6eccomBanme

VYnanenue Bcex coJieil U3 BOJAbI HEOOXOAMMO OCYILIECTBIATH MEpe]l Mogauei
€€ Ha MNOpeanpusaATHs, TIe HE JOMYCKaeTCid MCHOJIb30BaTb BOJAY B KOTOpPOM
COINEPKUTCA MaKE€ OYEHb MAJIO€ KA4YE€CTBO PAaCTBOPEHHBIX coyer. K Takum
OTHOCSITCSl MPEANPUATHS 3JIEKTPOBAKYYMHOMN MPOMBIIUIEHHOCTH, KOTIIBI BRICOKOTO
JnaBieHuss W T.J. Hampumep, Ha  OpeanpusaTUSIX  DJIEKTPOBAKYYMHOMU
IPOMBIIIIEHHOCTH CJEAYET HUCIOJb30BaTh BOJY C COJEPKAHUEM PACTBOPEHHBIX
coneir He Oosiee 0,02 mr/m, T.e. HEOOXOOUMO OCYILECTBIATH MOJHOE YyAaJCHUE
coJei, T.e. 00eccoIMBaHHE.

Mertonpl ompecHenus (ynanenue cosieii g0 1000 mr/m) m obeccosiBaHue
MOJPA3/IeNAI0T Ha JIBE OCHOBHBIC TPYMMbI: C HM3MEHEHHEM M 0€3 H3MEHEHHS
arperatHoro cocTosiHus BoAbl. K mepBoi rpynmne OTHOCAT AUCTWUISILUIO, HArPEB
BOJBl JI0 CBEPX KPUTHUECKOM  TeMIEpPaTyphl (350°),  3amopaxuBaHme
ra3oryipaTHelii  crmoco0; KO  BTOPOM  TIpymme OTHOCSIT HMOHOOOMEHHBIH,
NIEKTpOANANN3, OOpaTHbli ocMoc (TunepduibTpanus), yIbTpadUIbTPALHIO,
HKCTPAKLHIO U T.[I.

Haunbonee pacmnpocTpaHeHbl Ha MPAKTUKE CIEAYIOIIME CIOCOOBI:
TEPMUYCCKUN (TUCTUIUIAIMSA), UOHOOOMEHHBIHN, AJIEKTPOTUAIM3HBIN U 0OpaTHBIN

OCMOC.
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Beibop meroma 0OyclIOBIMBAeTCS KauyeCTBOM HMCXOJHOW BOABI U
TpeOOBaHUAMH K Ka4ecTBy 0OpabOTaHHON BOHBI, MPOU3BOJAUTEIHLHOCTHIO
YCTaHOBKM M TEXHUKO — OKOHOMHYECKMMH COOpYXeHusiMu. Hampumep,
MOHOOOMEHHBIN CMOCO0 MPEANIOYTUTEIBHO HCTIONB30BaTh UL BOJ CO CTEICHBIO
munepamm3anuu oT 0,8 mo 1,0 r/n. Ilpm MunHepammzamuu Oosiee 1 1/1 BBIOOp
croco0a OCYIIECTBISIETCS OSKOHOMHYECKHM CpaBHEHHEM HMOHOOOMEHHOTO |
TEPMHUYECKOTO WJIM JIPYTUX CMIOCOO0B. PekoMeHyeTcst mpu coJiep>KaHuu B BOJE JI0
2 — 3 /71 mpUMEHATh MOHOOOMEHHBIN cmocol, 6osnee 10 /1 — AUCTUILIAIIMIO,
3aMOpaXUBaHKUE WM 00paTHBIN ocMoc, 2,5 -10 1/71 — 37eKTpoaraIn3 Wil 0OpaTHBIN
OCMOC.

Paznmmuaror  AMCTUUISIIMOHHBIE  YCTAaHOBKM IO  KOHCTPYKTHUBHOMY
0hOpPMJICHHIO, TIO0 MOOWJIBHOCTH (CTallMOHApHBIE WJIM TEPEABWKHBIE), IO
HCTOYHUKAM SHEPTUH, pacXojyeMol Ha paboTy ycTaHOBKH. B HacTtosimee Bpems
UCIIOJIb3YIOT YCTAHOBKHM HA MCKOTIAEMOM TOIUIUBE, COJIHEYHOM, AJIEKTPHUECKON U
aTOMHOW SHEPTUU U T.J. [lpWHIMI AUCTWULIIMKM OCHOBAaH HAa TOM, YTO TMPH
HarpeBaHWU COJICHOW BOJIBI IO TEMIIEpaTyphl Oojiee TeMIlepaTypbl KUIEHUS, BOJA
HAYMHACT KUIETh M OOPA3OBABIIMIICA Map NPH AaBICHHH MeHee 50 Kr/cM He
CrocoOeH pacTBOPSITh COJIM U TIPH €ro KOHACHCALMU TOJIy4aeTcs MpecHas BOJA.
[lap mocTymaer B KOHAEHCATOp, TAE OXJIAXKIACTCS UCXOJHOUW COJIEHOW BOJOWU U
npeBpaliaeTcs B IUCTHIUIST, HATPABJISIEMbI TIOTPEOUTEIIO B BHJIE€ TIPECHOMN BOJBL

Jlns mosydeHus BOJBI OCOOOM YHMCTOTHI KHUISTYEHHE BOJBI JIOJDKHO OBITh
MEJICHHOE W PAaBHOMEPHOE BO M30EKaHHWE BBIHOCA, TSIHKEIBIX YACTHI[ BMECTE C
apoM.

[lo xapakTepy HCIOJB30BAHHOTO TEIJIAa M €ro CTENEHH TMOBTOPHOTO
WCIIOJIb30BaHMs (PEKymepalu) pa3indarT JUCTUUIIUOHHBIC OTPECHUTEILHbBIE
YCTaHOBKHU OJTHOCTYIIEHUAThIe, MHOTOCTYIIEHUAThI€ U TEPMOKOMIPECCUOHHBIE.

Tepmuueckuii  (IUCTWULIIMOHHBIN)  MeTOA — sABJsSIeTCss  Haubosiee
ucnojp3dyeMbiM (90 % omnpecHurenel). JlaTMHCKOE «IUCTHILISIIMO» O3HAYaeT

MEPETOHATHCA C LCIIbIO OYUIICHUS WJIN CTCKATh KaIlJIAMU.
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Puc. 3.23 Cxema OIHOCTYIIEHYATON HCNIAPUTEJIHHON YCTAHOBKH.

nompésumenno

I-xoTén 1uis HarpeBaHUs BOJbI;2-UCIAPUTENh;3-KOHACHCATOp;4-Hacoc;5-cOOpHbId  Oak s

00€eCCOJIEHHOM BOJIEI.

MeToa 3amMopakuBaHus (KpHUCTAUIM3AUUOHHBIN) OCHOBaH Ha CIIOCOOHOCTH
BOAbl IPU  3aMEpP3aHUU  pa3NEAThCA  HA  MPECHbIE  KPUCTALIBI U
KOHLUEHTPUPOBaHHbIN paccoil. M3BECTHO, YTO NUCTWUIMPOBAHHASA BOJA 3aMep3aeT
npu Temneparype 0°, a coneHas mpu Temneparype, ommkoi k munyc 2° C. Ilpu
3aMOpaXHBAaHUM COJICHOM BOJbl M TIOCIENYIOUIEM €€ OTTauBaHUM B MEPBYIO
ouepelb BBITEKACT OXJIAKICHHBIH paccol (Temmeparypa tasuus — 2° C) a 3aTeM
npecHast Boaa (pu temmeparype 0° C).

Henoctatkom 3TOro crocoObl siBisieTcs OOJibIIas €MKOCTh XOJIOJUJIbHOM
YCTaHOBKH JIJIsI TIOJTy4€HHsI UICKYCCTBEHHOTO XOJIola U OOJIBIIION pacxoj MeTajlia Ha
U3TOTOBJICHUE JIEJOTEHEPATOpa, MOCKOJIbKY Mepefada Terla 4epe3 MOBEPXHOCTh
TEIJIOOOMEHA MPOUCXOJUT C MaJOM HHTEHCUBHOCTBIO M3 — 3@ MAajoro
TEMIIEPATYPHOTO IPATUEHTA.

MeTox re/IMOONPECHEHMS 3AaKIIOYACTCS B MCIOJb30BAHUM COJHEYHOU
panuaiy B 6acceiiHe 3aroTHEHHBIM COJICHOU BOJIOM.

[Ipy wucnapeHnn mnOA BO3JIEHUCTBUEM COJIHEUHOTO Temsia, oOpa3yercs

JUCTUIIIAT. I[I/ICTI/IJ'IJ'[}IT IIpyu KOHACHCAIMHK IIapa Ha OXJIAXKIACMbIX BO3AYXOM
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MOBEPXHOCTAX KPBIIIM, BHITIOJHEHHONW W3 CTEKJIA WM IUIACTMACCHI, COOMPAETCs B
Kenooax.

B 3aBucuMOCTM OT KOHCTPYKIIMM M UCIOJIb30BAHHBIX MAaTE€pPUATIOB
TIPOHB3BOJUTENLHOCTb OIPECHHUTENEH 3TOT0 Thra gocturaet 10 11 (M>.cyT).

MeTon HMOHOOOMEHHBIM 3aKIIOYAETCS B MPOIYCKE COJEHHOM BO/IBI
MOCJIeIOBATEIbHO Yepe3 (QWIbTPHI, 3arpyXCHHbIE KATHOHUTOM U aHHUOHHUTOM,
KOTOPBIE MEPUOIMIECKHU PEreHepUpyroTcst 2 — 5 % pacTBOPOM KHUCJIOTHI U IIEIOYH
COOTBETCTBEHHO.

Ha nonooOMeHHbIE yCTaHOBKH JOJDKHA TIOAABAThCS BO/A, COACpIKaIas COJU
10 3 1/11, cynbdarbl U XJIOpUABLI — A0 S5 MI/J, B3BEIICHHbIE BEllecTBa — HE OoJiee 8
MI/T M UMEIOIIast [IBETHOCTb He Bbime 30° 1 [IEPMAHIAHATHYK0 OKUCIIIEMOCTD JI0 '/
mr O,/m.

B coorBeTcTBMM ¢ HEOOXOAMMOM CTEIEHBIO OO0ECCOJMBAHUS  BOJBI
MIPOEKTUPYIOT OJHO, ABYX M TPEXCTYIIEHYAThIC YCTAHOBKH, HO BO BCEX CIIydasix AJIst
yAQJIEHUSI U3 BOJbI HOHOB METAJUIOB MPUMEHSIOT CUIIbHOKUCIbIE H — KaTHOHUTHI €
00JIb11I0H 0OMEHHOU CITOCOOHOCTHIO.

MeToabI 3J1IeKTPOAMAJIN3A.

CylHOCTHL MeETOJa 3aKII0YaeTcsi B  HCIOJb30BAHWU  HAMPABJICHHOTO
JNBWKEHUST HMOHOB MOJ[ JIEMCTBUEM JIIEKTpUYECKOro mnojsi. Ecimm k snekTtpomam
MIPWIOKHUTh HAMPSIKEHUE, TO HAXOIAIIMECS B PAaCTBOPE UOHBI PUAYT B IBUKCHHE B
COOTBETCTBHM CO 3HAKOM MX 3apsijia — OTPUIIATEIbHO 3apsHKeHHbIC (aHHMOHBI) — K
aHOJly, TOJIOXKUTENbHbIE (KATHOHBI) — K KaToOAy. DJEKTpPOJHMaIM3Hasi yYCTaHOBKA
MpEACTaBIsieT COOOM EeMKOCTh M3 JURJICKTPUIHOTO Marepuajia 3aroJHEHHYIO
COJIEHOM BOJIO, B KOTOPYIO OITYCKA€TCs JBa AJEKTPOAA MEXKIY DSJIEKTPOJaMu
pa3MemaeTcsi CeNeKTUBHBIE MEMOpaHbl, 001 atole CIIOCOOHOCTRIO TIPH Moavye
MOCTOSTHHOTO TOKa MPOBOJIUTH TOK JIUIIH OJHOT'O 3HAKA: KATHOHUTOBBIE MEMOPaHbI
MPOIMYCKAIOT IMOJIOKUTEIBHO 3apsUKCHHBIE MOHBI, & AHUOHUTOBBIE — OTPHUIIATEILHO

3apsUKCHHBIC.

70



B HaCcTOoAIICC BpEMA MCIIOJL3YCTCd MHOIOKAMCPHBIC 3JJICKTPOJAHAIM3HBIC

YCTAaHOBKU C OOJIBIIIM YHCJIOM Imap KaTUOHO U aHMOHOOOMEHHBIX M€M6paH.
/
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Puc.3.24 Cxema MHOTOKAMEPHOI0 3J1EKTPOAHAIU3HOIO anmnapara:

1,4—oT1BOx 00eccoIeHHOM M T1ojadya WCXOJHOHM BOJBI; 2,5—HMOHOCEICKTUBHEIC

KaTUOHUTOBBIC U aHMOHUTOBBIE MEMOpPaHbI; 3—KaTo/; 6—aHo/1; 7—O0TBOJ KOHIICHTpATa.

CeneKTMBHOCT, MEMOpaH CO37aeT YCJIOBUSA, MPU KOTOPHIX W3 HEYETHBIX
KaMep HU KaTHOHBI, HU aHMOHBI HE MOTYT IIPOWTH B COCETHHIE KaMephl, BCIICICTBHE
TOTO YTO 3HAK WX 3apsjia COBIAIAET CO 3HAKOM COOTBETCTBEHHO KAaTHOHOOOMEHHBIX
U aHMOHOOOMEHHBIX MeMOpaH. [103ToMy B YETHBIX KamMepax MPOUCXOIUT TMPOIIECcC
OTIPECHEHUS, @ B HEUETHBIX HA00OPOT, KOHIIEHTPAIIHS COJICH, B pe3ysIbTaTe 4ero B
KaMepax o0paszyercsi paccoli, 00eccoicHHas BOJa M KOHIICHTPHPOBAHHBIN Pac TBOP
OTBOJATCS TI0O COOTBETCTBYIOIIMM TPYOOTIPOBOIOM.

ITokazaTemn pabOTHI DICKTPOAUAIM3HBIX YCTAHOBOK OMNPEACIISIIOTCS B
MEPBYIO O4YEpeh XapakTepuCTUKaMu MeMOpaH. MemOpaHa ODKHA TEPBYIO
odepenp 00J1aaTh CEICKTUBHOCTHIO a TIEPEHOCUTh MOHBI TOJIBKO OJHOTO 3Haka. B
PEATLHBIX YCJIOBUSIX MEMOpaHbI YaCTUYHO MEPEHOCSAT HOHBI 000UX 3apsIOB.

MemOpaHbl I3TOTOBJISIIOT WM W3 OJHOW HOHOOOMEHHOM CMOJIbI (TOMOTCHHBIS
MeMOpaHbl) WK U3 CMOJIBI U MHEPTHOTO CBS3YIOIIETo (rereporeHHsbie). B kauecTe
CBSBYIOIIEr0 YacTO MCTIOJIb3YETCs MOJIMITHIICH.

Bona monmaBaemas, Ha 3JCKTPOAMATN3HYIO YCTAaHOBKY, JTOJDKHA COJIEPIKATh,
He 0oJtee: kecTKOCTh — 40 M DKB/J1, B3BEIIIEHHBIE BelecTBa — 1,5 MI/J1, IIBETHOCTH —
20 rpamycoB Mo IIATHHO — KOOAILTOBOM IIKaje, coaepxkanue xene3a 10 0,1 mr/m.
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Meron sneKkTpoananm3a 1eaecoo0pa3Ho MPUMEHATh JJIs1 ONPECHEHUS BObI C
conepxanueM coiieil ot 2,5 no 10,0 r/n, momgydas BoLy C COAEpPKAHUEM COJIEH HE
Hwke 500 mr/m. Pa3paboran uenblid psil ONPECHUTEIbHBIX YCTaHOBOK Ha 0aze
ANeKTpoAua3HbIX anmnapToB KoHCTpykiuu BUWH Boareo (Poccust) Hanaxen
CepUiiHBIH BBIIYCK AMIapaTtoB HpomM3BoguTenbHOCTEI0 50, 100 m 1000 m'/cyr,
MpeaHa3HaYEeHHBIX 11 00paOOTKHM WCXOJHOW BOJBI C coaep)kaHWeM S5 — & T/
YeranoBku COXO — 1 u COXO — 11 npegHazHadyeHbl 11 CEJIbCKOX03HCTBEHHOTO
BOJIOCHA0KEHU 51 M1 0OBOIHEHUS TTaCTOMILL.

MeToa 00paTHOTO 0ocMOca ( runeppuibLTpanms).

VYcraHoBka  mpeacTaBiser  co0OMl KaMmepy € MOJIyNIPOHHULIAEMOM
NEPEropoaAKOi, CIOCOOHOW MPOMYyCKaTh BOAY M 33J€p>KUBAaTh T'HIPATUPOBAHHBIE
MOHBI PACTBOPHUMBIX COJiIeM. Boja rmeperekaer 4epe3 MEPEropoaKy BCIEICTBUEC
pa3HUIIBI KOHIIEHTPAIMK KUIKOCTH MO 00€MM CTOpOHAM TMEPEropoJKu. YpOBEHb
MPECHONW BOJBI CO BPEMEHEM CTAaHOBHUTCS HKXKE YPOBHS COJIEHOTO pacTBOpa.
PazHuiia ypoBHEW XapakTepU3yeT OCMOTHYECKOE JaBJICHHE PaCTBOPEHHOTO
BEILECTBA. IIpouecc CaMONPOMU3BOJILHOTO NepeTEeKaHus MEHee
KOHIIEHTPUPOBAHHOTO  pacTBopa B  0Oojee  KOHIIEHTPUPOBAHHBIA  4Yepe3
MOJIYIIPOHULIAEMYIO TEPETOPOJIKY Ha3bIBalOT ocMocoM.llpu cos3manum naBieHMs
MPEBBIIAIONIET0 OCMAaTUYECKOE BOZHUKAET NIEPETEKaHUE MOJIEKYJ IPECHON BOJBI B
HarpaBJICHUM OOpAaTHOM €€ E€CTECTBEHHOMY ABMKEHMIO, T.€. BOAA M3 pacTBopa
HAYMHAET MEPETEKaTh YeEpe3 IMEPEropoJKy B IMPECHYHO BoAy. Takou mpolecc
Ha3bIBACTCSI OOPATHBIM OCMOC.

[leperopoaka uMeeT Takhe MOPbL, YEPE3 KOTOPBIE MPOXOAST MOJEKYJIbI,
BOJIbI, HO HE MOTYT MPOXOJWTh HUOHBI coJsieil. IOHBI coielt B pazMepe MpUMEPHO B
1,5 paza Gomble, yeM MOJIEKYJIbI BOJIbI, YTO MO3BOJIIET UM MPOTEKATh Yepe3 MOpPbL
DTO sIBJIEHHE HA3bIBAIOT €IlIE U TUnepGuibTpaue.

Couenas Boga nogaercs nox nasieHueM nopsaka 10.0 Mlla B mpoctpancTBo
MEXIY ABYMs Ieperopoakamu (MeMOpaHaMu).

VYCTaHOBKA TPH HPOM3BOAMTENLHOCTH 10 100 M’/CyT SKOHOMHYHEE IO
CPaBHEHUI0O €  JUCTWUIAIMOHHBIMM  YCTaHOBKAMM W SKOHOMHUYHEE

3
AIIEKTP O IUATTU3HBIX TIPH MPOU3BOAUTEILHOCTH 10 10 TBIC. M™/CYT.
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OOparHsblil 0ocMOC- OIMH M3 HauOoJiee MEPCIEKTUBHBIX METOIOB 00pabOTKH
BOJIbl, MPEUMYILECTBA KOTOPOTO 3aKIOYEHbl B MaJlbIX SHEPro3arparax,lpocTOTe
KOHCTPYKLIMMA anmaparoB W YCTaHOBOK, MaiblX radbapurax ¢ MOPOCTOTE
AKCIUTyaTalluM, IPUMEHSETCA Il 00ECCOIMBAaHUS BOJ C COJIECOAEPKAHUEM JIO

40r/m,nmpudéM TpaHMITLI €ro NCTIOIh30BAHUS MMOCTOSHHO PACIITUPSIOTCS.

8.5. llerazanus

Hanmuue B cocTaBe BOJBI YIJIEKUCIIOTO Ta3a, KHUCJIOPOJa, CEPOBOAOPOAA
BBI3bIBAET OMACHOCTH KOPPO3UHU.

JUisi yMeHbILIeHHs TpoIlecca KOPPO3UU HEOOXOAUMO M3 COCTaBa BOJBI
yIaJIUTh CEPOBOIOPO U KUCIOPO/I.

Jlerazaiusi — KOMIUIEKC MEPOTPUATHHN, CBSI3aHHBIX C YAAJICHUEM U3 BOJBI
pacTBOpEHHBIX B Hed ra3zoB. Pazmmaror Qusmueckue (Oe3peareHTHBIE),
XUMHUYECKUe (peareHTHble) W KOMOMHHUpOBaHHbIE MeToAbl. Duznueckumu
Metoaamu oObraHO yaasrotess CO,, H,S ,a O, ynansitoT XUMUYECKUM ITyTEM.

Aopanusi, TeHHas JAera3auusi, KUMSYeHHe, BaKyyMHUPOBAHHUE OTHOCSTCS K
bU3HIECKUM METOIOM.

AspupoBaHue BOJbI MPOU3BOAUTCS B CIIEIHATIbHBIX YCTAHOBKAX BaKyyMHO —
PKEKIMOHHOTO, TEHHOro, IUJICHOYHOTO THUIIOB, a TaKKe HCIOJIb3YIOTCS

6pBIBFaIIBHBIe 6aCCGI>'IHBI, asparTropbl KACKa/THOT'O THUIIA.
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Puc. 3.25 Aj’paumMoHHbIN anmapar INIEHOYHOI0 THIIA

1-BenTHIATOP;2—0TBOA J€TasMpPOBAHHON BOMIBI; 3—TOIOH;4—IpeHaXKHas
IJINTA; S—Hacaaka u3 Kojblla Panmra uiam miacTMaccoBbIX KoJell; 6—OpOCUTENbHbIE MaTp yOKu;
7—roaaya MCXOAHOM Boabl4 8—pacmpelnenuTesbHas 4aia;9—oTBOJ| BBIJIEIUBIIMXCS Ta30B;
10—maTpyOKu OTBOJa ra30BOM CMECH.

Paznmmuator gerazatopbl IMJIEHOYHOI'O, BAKYyMHOTO U 0apOOTa)KHOTO THIIA.
Jlerazarop IUIGHOYHOTO THWIIA MPEACTaBISIET CcOOOMl pe3epByap, 3arpyEHHbIN
KEpaMUYECKUMH WM IJIACTMACCOBBIMU KOJIbLAMU JJI YBEIWYEHUS] OBEPXHOCTHU
KOHTaKTa a’pupyeMOl BOJAbI M BO3JyXa. Boja cTekaeT TOHKOW IUIEHKOW CBEPXY
BHM3, @ CHHU3Y II0JI KOHTakTHYI0O MacCy BEHTWIATOPOM HAarHETaeTcsi BO3AYX.
[Inomaae MONepeyHoro CEYeHus Aerazaropa MPUHUMAETCS, UCXOMAS U3 YIEIbHOTO
pacxoma Bombl, 60 M’/(M°uac). VaenbHbIH pacxoi BO3AYXa COCTABISET 15
M/(M4ac).

JleticTBre 6apOOTaXKHBIX AETa3aTOPOB OCHOBAHO Ha MPOILYCKE BO3/1yXa Uuepe3
BOJly C Majloil ckopocThio. Ha BakyyMHBIX Jerazaropax CO3JaeTcsi AaBJICHUE 0
TEMIEPATYPbl KUIIEHUS BOJIBI.

Jlerazanuss XMMHYECKHMM METOJOM OCYIIECTBIIETCA C MCNOJb30BAHUEM

peareHToB, KOTOPbIE CIIOCOOCTBYIOT CBSI3bIBAHUIO PACTBOPEHHBIX ra3oB. Hampumep,
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JUIsL yIAIeHUsl KUCJIOpoJa B BOAY JOOABISIOT CYJIb(PUT HATPUSL WM CEPHBIM ra3 —
TUPa3HH.

I[Ipu noGaBnenun Hartpuil cyiabpura oOpasyercs HaTpuil cCyibdar:
2NaS0;+0,=2Na,SO,

[Ipu wncnomszoBanmu SO, (okucu cepwi) odpasyercs H,SO; (cymbbutHas
kuciota): SO,+H,O=H, SO; Hanee H, SO; +0O, = H, SO,

Jns mostHOrO yJajieHusl KUCJopoja McroJibdyercs ruapo3ud: NoHy + O, =
2H,0 + N,

DTOT METOJ CaMblil JIy4IlIHii, HO OY€Hb IOPOTrOM METO/I.

Jlnst ynanenusi cepoBojioposa Boja oOpadarwsBaercs xjopom: H,S + ClL, =
2HC1

H,S + 4Cl, + H,O = H,SO, + 8HCI

VYrnekucnsiii ra3 CO, XUMHUYECKHMM IyTeM CBS3BIBACTCS H3BECTHIO B
NpakTHUYEeCKUu HepacTBOpUMbIN KapOoHat kaibiusi CaCO;. Cioco® M TEXHOJIOTHIO
Jlera3ai BOAbl BEIOMPAIOT Ha OCHOBAHWN TEXHUKO — YKOHOMHUYECKHX PAacueToB C
Y4€TOM MECTHBIX KOHKPETHBIX YCJIOBUI 00BEKTa BOAOCHAOKEHUSL.

K HemocTaTkaM XMMHUYECKOTO criocoba OTHOCATCS: 1. CI0XKHOCTH 00pabOTKH
peareHtamMu M MX AoporoBusHa. 2. Ilpy HenmpaBWILHOM JO3MPOBAaHUM pearcHTa
YXYIUIAETCS Ka4Y€CTBO BOJIBL.

8.6. ®TopupoBanue u nedpTopupoBaHHUeE.

OnTtuMansHOM KOHIIEHTpaIe ¢propa B muTheBod Boxe siBisiercs 0,7...1,2
Mr/i, corjiacHO nerctByromero O’zDst koHieHTpalus (prop MOHOB HE AOJDKHA
npeBbImarh 1,5 mr/m.

Henocrtatokx ¢1opa BeI3bIBacT Kapuec 3y00B, a M30BITOK (urroopo3 3y6oB. B
MPUPOIHBIX BOJAX KOHIIEHTpAIMsS BapbUpyeT B Mpokux npenenax ot 0,01 go 50 -
100 mr/n. Iloazemubie Boabl G6oraue (GTOpPUA — MOHAMH, YEM MOBEPXHOCTHBIC U B
ITUX UCTOYHUKAX J103a MpeBbImaet 1,5 mr/i.

B kauectBe (ropconmepkalMx peareHTOB  MOYKHO  HUCIOJIb30BaTh
kpeMHedTopucThiil Hatpuil Na,SiFs, gropucteiii Harpuii NaF u npyrue peareHTsl
((NH4),SiFs, HF, K,SiFs, Al(SiF¢ );, AlF;). Haubonee mmpokoe mnpuMeHEHHE

MOJTy4YMJT KpeMHE(DTOPUCTHIN HATPUN — KPUCTALIMUECKUI MOPOIIOK Oenoro ImBera
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0e3 3amnaxa, yqo0eH B 3kcIutyaranuu. [notHocts ero 2,7 r/em’, pH HacsiieHHOTO
pactBopa 3,5 — 4,0, moxo pactBopsiercst B Boje. CaMblid JICIIEBbIN U3 PEAr€HTOB —
(GTOPUCTHIN KabLIMiA, HO OH UMEET KpailHe HU3Ky10 pacTBopuMocTh B Boze (0,0016
r Ha 100 M1 mpu 25° C).

Ha npakTrke NpuMEeHSIOT YCTAaHOBKH:

1. CaryparopHoro Tuma, Ha KOTOPBIX MMOPOIIKOOOPa3HbIM KpeMHE(PTOPUCTHIIH
HATpUM BBOJIST NEpe XJIopupoBaHueM. [IpeaBaputenbHO peareHT 3aMmauuBaror. B
OCHOBY palOThI caTyparopa MOJI0XKEeH MPUHIUI 00bEMHOTO BBITEC HEHUSL.

2. @roparopHble YCTAHOBKM C pPAcCTBOPHBIMH OakamMH, Ha KOTOPBIX
UCIIOJIb3YETCsl B KAayeCTBE peareHTa Takke KpeMHepTopucTtelii Harpuil. s
yIy4lIeHUs pPacTBOPEHUs peareHTa Oaku CHA0XKEHbl MEIAIKaMU, BO3MOXHO
NepeMEIIMBaHUE CHKAThIM BO3TYXOM.

3. @roparopHble YCTaHOBKM C 3aTBOPHO — pAacTBOPHBIMU OakaMmu,
000pyIOBaHHBIMU 3JIEKTpOCMecUTEAMH. PacTBOpsAIOT GTOPUCTHIN HATpUll B BOJIE,
Harperou 1o 75 — 80° C.

[lpu mnpumenennmn 8 % - HOW KpeMHEDTOPUCTOW KHCJIOTHI OHA U3
CIIEUUAIbHBIX LUCTEPH, C IOMOINBIO BO3AYXOLYBOK IIEPENABIMBACTCS B
CTallMOHAPHBIE CKJIAJCKUE LIUCTEPHBI, & U3 HUX MOCTYIAET B I03UPOBOYHBIN 0aYOK,
OTKYJa 3KEKTOPaM IOIAETCS B BOAY.

Ha BOIOOYMCTHBIX CTaHIMAX OOJBIIONW MNPOU3BOAUTEILHOCTH (TOPUCTHIE
COEIMHEHUS BBOJSIT B BOAY B CyXOM BHjI€ (ITOPOILIOK) CyXUMH Jlo3atopamu. PeareHt
B JKHJIKOM BHJ€ J03aTOpaMU JJisI pacTBOPOB Tojaercs sl (GTOPUPOBAHUSA HA
BOJIOOYHUCTHBIX CTAHIMSIX MaJIO MPOU3BOAUTEIHHOCTH.

[Iportecc obGechTOpUpOBaHUS BOJIBI MOJKET OCYIIECTBIATHCS OJHUM W3
CJIEIYIOIIM METO/bI:

1. MeTon copbuuu ¢propa ocagkoM TUAPOKCUIA ATIOMUHUS WM MarHus, a
Takke pocdara Kambius. ITOT METOJ LETIECO00Pa3ZHO MPUMEHSITH MPU 00padbOTKe
MOBEPXHOCTHBIX BOJI KOT/a HEOOXOAUMMO OCYIIECTBJIATH €ILE MX OCBETIICHUE U
00eclIBeUBaHUE.

Metoa MoXkeT ObITh UCTIONB30BaH i1 00ecpTopupoBaHUs MOJ3EMHBIX BOJ U

OJHOBPCMCHHO JJIA YMATYCHUA BOAbI p€arCHTHBIM MCTOJOM.
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IIpu ucnons3oBanuu ruapokcuna maraus npu pH = 9,0 mpouecc copbuumn
¢dTopa npotekaer ObICcTpO (8 — 12 MuH). PexoMenayemas CKOpOCTh BOCXOJSIIIIETO
rmoToka Boabl B ocBemmTensax 0,2 — 0,3 mm/cek. BricoTa ciost ocanka 2 — 2,5 m.
Bpemsi npeObiBaHus BOJIBI B CJIO€ KOHTAKTHOrO ocajika He mMeHee 1 yaca. Pacxon
Marausi Ha ypaineHue 1 mr ¢ropa — okxosio 30 wmr. Ilpu ucnonb3oBaHuM I
oOechTopupoBaHUs THAPOKCHAA aAOMHUHUS IienecoodpazHoro pH = 4,3 — 5, 410
MO3BOJIIET YMEHBIIMTL A03y cyiab(dara amomuuaus g0 25 — 30 mr Ha 1 Mr

ynajmsimMero ¢gropa.

a)

-
—

Puc. 3.26 Cxema  jgedropupoBaHuss BOAbI copOoumMeil  Ha
CBeKe00Pa30BAHHOM THAPOOKCH/IEC AJIMHHHUA(A) U (PWILTPOBAHHEM Yepe3
3EePHUCTYIO 3aIrPY3KY,3aAPSZKEHHYI0 CYyJib(aT-uoHaMu(0):

1,7-monaya UCXOMHON W OTBOA Je(PTOPUPOBAHHON BOIBI, 2-BBOJ PAcCTBOpa M3BECTH(COMBI) U
cynb(daTta amoOMUHUSA; 3-CMECHTENb, 4-O0CBETIMTENb CO CIIOEM B3BEILEHHOIO OCaJaKa; S5-BBOA
KUCJIOTHl JUIsl CTaOMIM3allud BOJbI, 6-CKOpbId (uibTp; 8,9-3apsinHas u paboudas Kamepsl
cmecutens; 10-mogada cynbdara anroMuHuS; 11-KOHTaKTHBIA OCBETIUTEND; 12-pe3epByap cOopa
nepBoro ¢uiabTpara; 13- oTCTOWHUK MPOMBIBHOM BOBI; 14- BBOA XJopa; 15-pe3epByap 4HCTOM
BOJBI; 1 6-HacoC.
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VYnanenune gropa U3 BoJbl ¢ NOMOLIBIO TpUKAIbLUHI (hochaTa OCHOBAHO Ha
CoOpOIMM CBEKEOOpPA30BaHHBIM TpPHKAIbIUKA — (ochaTtoM, KOTOPHIK CBS3BIBACT
uMeronmics B Boje ¢rop B MamopactBopumoe coenuHeHue — [Cag(PO,)sCal Fs,
BBIMIajiatomIee B ocafgok. Pacxon Ttpukambiuii- docdara Ha yganenue 1 mr dropa
coctanysieT 23 -30mr. Ces3piBaHre (PTOpa OTTUCHIBACTCS CJICAYIOIICH PEaKIUCH:

3Ca,(PO,), + NaF +Ca(HCO,), — [Ca,(PO,), Ca]F, +2NaHCO,

CKOpOCTh BOCXOASIIETO TMOTOKAa BOJBI B CJIO€ B3BEIIEHHOTO OCajaKa
npunumMaroT 0,6 — 0,8 mm/cek. Conepsxkanue propa cHwkaercs ¢ 5 1o 1 mMr/n npu
pacxoze pearenta 30 mr Ha 1 mr ynanenHoro ¢gropa. Cxema ob6echTopupoBaHUs
BKIIIOYAET BEPTHKAIbHBIC BHUXPEBBIC CMECHTCIH, OCBETIIMTEIIM CO  CJIOEM
B3BEIICHHOTO OCaJKa U CKOpble (PUIbTphl. TEXHUKO — YKOHOMHUYECKOE CPaBHEHHE
PacCCMOTPEHHBIX COPOIMOHHBIX CHOCOOOB 00eCPTOPUpOBAHUS IMOKA3AI0 YTO
HauboJIee 11e1eco00pa3HO NPUMEHEHUE TUAPOKCHIA MarHUsL.

2. ObecropupoBaHre METOJIOM KOHTAKTHO — COPOITMOHHOMN KOAryJIsInu.

Koarynstut — cepHokuchibiii amomuanii AL (SO,4);18H,O BBOAMTCS B BOay
HETMOCPEACTBEHHO TIepe]] KOHTAaKTHBIMHU OCBeTNIMTENsIMU. [IpumMeHnM metom mpu
KOHIIGHTpauu (Topa 0 S5 MIIKB/J, CEPOBOJOpOAa A0 2MI/JILIIEIOYHOCTH
no6bmmke/. Ha 1 mr ymamsemoro dropa pacxoayercs okoso 80 Mmr cynbdara
AITIOMHHHS.

3. Oo0OecropupoBanre BOJbI AKTUBUPOBAHHBIM OKCHUIOM  ATFOMUHUS
(medmoopurom) obecnieunBaeT BBHICOKUH d(DPekT ymaneHus Gpropa u3 MOI3EMHBIX
BOJI, SIBJIIETCS HanOoJiee JEIIeBBIM, MPOCTBIM W €MKHM IO TOTJomeHus (ropa
MetoqaoM. [lpu punbTpoBannu oOpabarbiBaeMOi BOABI CO CKOPOCThIO 5 — 7 M/4ac
gyepe3 OKCHJ ATFOMHUHHMSI TPOVCXOIUT MoTIomIeHue (propa COpOCHTOM B pe3yJibTaTe
obmeHa cynbdar HOHOB Ha (PTop — MOHBL Perenepanus copOeHTa OCYIIECTBIISIETCS
1 — 1,5 % pactBOpOoM cynbdaTta aTroMUHUS. 1T OKCHJIa aFOMUHUS TIOTJIOIIAET 2 —
2,5 mr ¢ropa. OOecropupoBaHHe IO JaHHOMY METOIY XapaKTEPHU3YyeTCs
HauOOJBIIMM TEXHWKA — OKOHOMHYECKHM 3ddexTom, 00ecrmeanBarommm
MHUHAMAJILHYI0O Ce€0eCTOMMOCTh O0O0pabOTKH BOABI IO CPABHEHUIO C JAPYTHMU

MECTOdaMU.

78



4. OOechropupoBaHre C TMPUMEHEHUEM CWIHHOOCHOBHBIX aHUOHHUTOB
NPUMEHSIETCS IS TIOJA3EMHBIX BOJ HE TPEOYIOIIUX OCBETJICHUS M 00ECIBEUHBAHMUSL.
Otor Meroa APQGEKTUBEH NPH HEOOXOAUMOCTH OJTHOBPEMEHHOI'O OTIPECHEHUS

BOJBI.

8.7. CoBpeMeHHBIE€ METOABI CIIENO0PA0OTKI NMPUPOIHBIX BO/I.

BEIDOMGMGD&HHBIC METOAbI BOAOIIOATOTOBKH.

JlemuHepanuzanust ~ BOAbI ~ MOHHBIM  OOMEHOM W TepMHYECKas
JeMHUHEpaTU3aus (IUCTHIUBLNS) TTO3BOJISIIOT OMPECHITh BOAY,NOYTH TMOJHOCTBIO,
obecconmuBarh  €€.OnHAKO,IPUMEHEHHUE OSTHUX METOJOB  BBISBWIO  HAJIMYME
HEJIOCTAaTKOB:  HEOOXOJWMOCTh  pEreHepalyu, TpPOMO3IKOEe U J0POroe
o0opymoBaHue, TOPOTHUe HOHUTHI U Ap. B cBs3M ¢ 3TUM OBICTpOE pacTpoCTpaHEHUE
oIy uIn 0apomMeMOpaHHbIE METOIbI 0OPaOOTKH BOJIBI.

I'pynna GapoMeMOpaHHBIX METOAOB BKIIIOYaeT B ceOsi oOpaTHBIA OCMOC,
MUKPO UL TPAITHIO, YIBTPAPUIBTPAIIUIO ¥ HAHO (GHIIHTPAITHIO.

OOparnsiii ocmoc (pasmepsl op  1-15 A, pabouee nasnenue 0,5-8.0 Mlla)
OpUMEHsIeTCS I JeMUHEPAIU3aluu BOJIbl, 3aep KUBAET MPAKTUYECKU BCE MOHBI
Ha 92-99%,a npu nByxcTyneH4aroi cucreme u 10 99,9%.

Hanodumstpamms (pazmepsl nop 10-70 A, pabouee nasnenue 0,5-8,0 Mlla)
UCTIOJIb3YETCs JUIA OTHEJICHUSI KpacuTeNel, MeCTUIIUI0B, TepOUIUIOB, CaXxOpO3bl,
HEKOTOPBIX PaCTBOPEHHBIX COJICH, OPraHNYECKUX BEIIECTB, BUPYCOB U JIP.

Yaprpadunbtpanus (pasmepsl mop 30-1000A, pabdouee nasnenue 0,2-1,0
MIla) npumeHsieTcst Al OTAENEHUsST HEKOTOPBIX KOJUIOUIIOB (KpEMHHUS,HalpUMeD),
BUPYCOB ( B TOM 4MCJI€ MOJMOMHEINTA), YTOJbHOM caxku, paszaesieHue Ha (ppakuuu
MOJIOKA U JIp.

Mukpodunbtpamus ( pasmepsl mop 500-2000A,pabouee nasienue 0,2-
[,OMIIa)npumensiercss sl OTHEIEHUS HEKOTOPBIX BUPYCOB U OakTepui,
TOHKOJAUCTIEPCHBIX ~ MUTMEHTOB, MbUIM aKTHBHBIX yIJel, acOecTta, KpacuTeseH,

pazieneHust BOJ0-MacIIHbIX SMYJIbCUHN U Jp.
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Uem OoJiee KpymnHble TOPHI 0Opa3oBaHbl B MeMOpaHe, TeM 0oJjiee MOHSITEH
npolecc GuIbTpallMKk Yepe3 MeMOpaHy, TeM 0oJiee OH Mo (PU3UUECKOMY CMBICITY
npHUOIKAeTCS ,K TaK HA3bIBAEMOMY, MEXaHUYECKOMY (PUIIHTPOBAHUIO.

HI KBOB(Poccus) pazpadoTan aJjisi OYUCTKU MOJI3EMHBIX BOJ OT KeJe3a,
&Kene30 OakTepuit u ux o00e33apakuBaHus YCTaHOBKY « [leddepury.

KomrmaktHas BomoouncTHas ycTaHoBKa « Jleddepu» mo3Bossier paboTarh
HETMOCPEACTBEHHO W3 CKBAXWMH M HE TpeOyeT NPUMEHEHHsS KOMIIPECCOpOB U

BO3yXOJIyBOK, 0O€CcTIeYMBaeT paboTy B aBTOMAaTHUECKOM PEXKHUME.

]
10
5 }y n 12 /]
\ 21l 7 ‘ / -
T INH .

‘

Puc.3.27 BopoouncTtHasi yctaHoBKa «/leddepun:

1,4-momaya 1 oTBOA 0O0pabOTaHHOM BOABI; S-0ak-a’spaTop; 6-peareHTHOE XO3SUCTBO; 7-
Hacoc-703aTop; 8-Hacoc;9-pecuBep; 10-ckopbiit  ¢unbTp; 11-BBOJ xi1opa (Bapuant); 12-
OaxkTepuIMHAs YCTAaHOBKA.

YcTaHOBKAa TpeNHa3HaY€HA U1 yHaleHUus W3 BOJABI  JKene3a(mo
15mr/m),maprania (m00,4mr/11),5xene300aKTep Uit u PacTBOPEHHBIX
ra3oB.lIcionb3yercs B cucTeMax X03sMCTBEHHO -ITMTHEBOTO BOIOCHAOKEHUSI.

VYcranoBka »Jlepdepum» obecrieumBaeT mMoaydeHHE BOJBI , OTBEUYAIOIICH
tpeboBanusiMm ['OCT «Bonma nutheBashy, O3BOJISIET YCKOPUTHh CPOK CTPOUTEIHCTBA,
MOHT@Xa M TMyCKa YCTAaHOBOK B JKCIUTyaTallMi0 B MPEACIbHO KOPOTKHE CPOKH,

YMCHLIIUTL CTOMMOCTb CTAHIMHW OYHNCTKHU BOABLI B LCJIOM.
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9. KoMnoHOBKAa OYMCTHOM CTAaHIMH.

JUis TpOEKTUPOBAaHUSL OYUCTHBIX COOPYXKEHHM HEOOXOAWMO HMMETh IUIaH
mectHOCTU (M He menee 1:500) gaHHBIE O MOJIOKEHUU TPYHTOBBIX BOJ M BBIOpPATH
croco0 OYMCTKHU (CKOpbI€ WM MeJIeHHbIe (UIbTPhI). Penbed MecTHOCTH NOJKEH
00ecreyuTh CaMOTEYHOE JBM)KCHHUE B OYHMCTHBIX COOPYKCHUAX MPHU YCIOBUH HUX
HalMEHbIIEro 3ariy0JeHuss W JIETKOro OTBOJAa MNPOMBIBHBIX BoJ. Haubonee
palOHANIBHO MCTOJIL30BaTh peibed MECTHOCTH JJIi YMEHBIICHUS 3ariayOJieHus
OTJIENbHBIX COOPY)KEHUM, CHIKEHHUS OO0beMa 3eMIISTHBIX paboT U CTOMMOCTH
dbyHIaMEHTOB.

[Ipon3BOANUTENBHOCTE OYUCTHOM CTAHIIMU ONPEEIAETCS PAaBHOW CEKYHIHOU
IPOM3BOJUTENBHOCTH HAaCOCHOM CTaHIMM | moabema, KOTopas ompenesnsiercs Io
bopmyie:

aQ cym

QHCI = —36 (H/CCK).

T ey -3,
rae: o — Ko3(GQUIMEHT, YYUTHIBAIOIIMNA pacxoa BOAbI Ha COOCTBEHHbBIE
HYXKJIbl OYMCTHOW CTaHIMH (IIPUTOTOBJIEHUE PEAreHTOB, MPOMBIBKA (DUIBTPOB U
T.1.). o = 1,05 + 1,08.
. 3
Q.,, - CYTOYHBIH pacxos (M/CyT).
T,c; - BpeMs pabOThl HACOCHOM CTaHIMHU 1-ro nogbema 7, = 24 yaca.

Tak xak HCI wu ouwcTHas CTaHIUsSE MOTYT pacriojiarathCsi B
HEMOCPEACTBEHHOW OJIM30CTH OT HMCTOYHUKA, HEOOXOJMMO TapaHTHPOBATh ATH
COOPYKEHHUS OT 3AMOJIHEHUS B IMABOJIOK.

Cxema pacroJIOKEHHU U COCTaB COOPYKEHUM 3aBHUCSIT OT KauyeCTBa BOJBI B
VMCTOYHHKE Y MPUHATON CXEMBI OUUCTKH.

Ha renmnnane ctaHiuy MOKa3bIBAKOTCS BCE COOPYKEHUSI, BCE KOMMYHHKAIIAN
Y 30Ha CAaHOXPAHBI.

OuucTHBIE  COOPYKEHHMSI B 3aBUCMMOCTH  OT  Ha3HA4€HUS U
MPOM3BOJUTEIBHOCTA MOTYT pacmojiaraTtbCsi MO OTACIPHOCTH M OJOKaMM.
Hanpumep, cMecurenu, peareHTHOE XO3AWMCTBO, BEPTUKAIbHBIC OTCTOMHUKH B

0J510ke ¢ pUIbTpaMu.
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['opr30oHTaNBHBIE OTCTOMHUKHU B YCJIOBHSIX TEIUIOTO KJIMMAara yCTPauBaeTCs
OTKPBITBIMH.

BeicoTHas cxema COOpYKEHUM MO OYUCTKE BOJBI — ONPENEICHUE PACYETHBIX
YPOBHEH BOABI BO BCEX COOPYKEHHSIX. BBICOTHOE pPacHOJIOKEHHE OYHCTHBIX
COOPYXEHHUM JIOJDKHO OOECTIeUUTh CaMOTEYHOE JBMKEHHE BOJbI OT HAMBBICILICH
TOYKHA TEXHOJIOTMUECKOM CXEMBI JI0 pe3epByapa 4uCTOW BoApl. (CocTaBisercs
CHayaja NpPEABAapUTENbHAs BBICOTHA CX€Ma, MPUYEM NOTEPU HAmopa B
COOPY)KEHUSIX, TpyOONmpoBOAax M apMaType MPUHUMAIOT [0 OCPEIHEHHBIM
3HAYECHUM, TIOJYYEHHBIM W3 OIIbITA POCKTUPOBAHMS M DKCILTyaTalluH.

Ot ocpenHeHHele 3HaueHuss npusomArcs B KMK 2.04.02 — 97 |, notepu
Haropa B M3MEPUTEIBHOM anmaparype Ha BXOJE M BbIXOJE CO CTaHUUHU
npuHuMarotcsi paBHbIMH 0,5 M. OOBIMHO HaAWBBICIIEH TOYKOW SIBJIETCS YPOBEHb
BOJIbI B CMECUTEISIX. 3a HHU3KYIHD OTMETKY IMPHUHUMAETCd TOPU30HT BOABI B
pe3epByape YHUCTOM BOJBI, KOTOpas A0/bKHA ObITh Ha 0,5 M BBINIE MOBEPXHOCTH
3emyt. OTMETKH TOPU30HTA BOJBI B COOPYKEHUAX ONPENEISIOTCS ¢ YUETOM MOTEPh
Haropa B COOPYKEHUAX U B KOMMYHUKalMsAX. BBICOTHAs cXemMa yTOUHSETCs MOCIIe

MMPOBCACHUA THAPABIIMYCCKOTO UCIIBITAHUA COOpy}KeHHﬁ.
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Puc. 3.28 TexHosiornueckne BHLICOTHBIE CXeMbI OUMCTHBLIX CTAHIIAN

a) C KaMepo# PeakKIu,0TCTOMHUKOM U (uabTpamMu(c<2500mr/m,u<2500rpan)
0) C OTCTOWHHUKOM U (PUITBTPOM (c<2500mr/n,u<150rpan.)
B)C KOHTaKTHBIMHU OCBETIHTEISIMH.

l-momaya BOMABI;, 2-peareHTHOE XO3SIMCTBO; 3- CMECUTElb;4-Kamepa peakiuu;S-
TOPU30HTANIBHBIA OTCTOWHHK;O-CKOPBIH (UIbTp; 7-pe3epByap YUCTOH BOJBI;8-HAcocHas; 9-

BCPTHUKAJIbH BIM OTCTOﬁHHK; 10-KOHTaKTHBIM OCBETINUTEIb.
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Puc. 3.29 TexHnosornueckasi BbICOTHA CXeMa OYHMCTHOM CTAHIUHU C

OCBECTJICHHEM B CJIO€ B3BCIICHHOI'O 0CaJlKa HA CKOPOM (l)I/IJ'ILTpe:

1-MUKPOUITBTP;2-CMECUTEND;3-0CBETIICHUE B CJI0€ B3BEIIEHHOTO 0Ca/Ka ;4-0JHOCIONHbII

CKOpBIH (pUIIBTP;S-pe3epByap UUCTOM BOABI;6-HACOCHAS CTaHIUA 2-TO MOJbEMA.

10. IxcruryaTalus COOPYKEHUI OYUCTHOM CTAHIUN.

Jlis SKCIUTyaTalii COOPY>KEHUIM OYKMCTHOM CTAaHUMU O0s3aTelbHBINA IITAT
OTpEAeNsieTcs Mo crenuanbHbIM Tadauam. [Ipu onpenenennn mrara y4uTbIBacTCs
TEKyILME PEMOHTHI U JIMKBUIALINS aBapHil.

VYuutbiBass MECTHbBIE YCJIOBHS, MPOU3BOAMUTENBHOCTH CTAaHIUMU M COCTaB
COOPYXXEHH, yIpaBIeHUEM BOJOMPOBOAHO — KaHAJIM3AIMOHHOTO XO3AKCTBA
ompezeNnsieTcss 00IIee YUCIO CIIyKallUuX, B TOM YHCIIE MHKEHEPHO — TEXHUYECKHI
COCTaB.

PearentHO€E X03SIHICTBO M CMECUTEND .

PearenTHOE XO34MCTBO CIIy>)KMT [JIi TPHUTOTOBIICHHUS W JO3WPOBAHUS
pearenToB. Ciykalue peareHTHOTO XO3iMCTBA JMOJDKHBI OBITh B CHEIUATBHOMN

OJICK/I€ U IPUHUMATH YU 110CJE PAOOTHI.
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B3BenmmBanue M J03MPOBAHHME PEareHTa OCYIIECTBISICTCS B CHELMATIbHBIX
npotuBorazax. Ha ckmame noimkeH XpaHuThesl 3anac peareHta Ha 30 gHei
(MMHUMYM Ha 7 AHEH).

XpaHeHue CyXOoro peareHTa OCYIIECTBIISIETCS! B 3aKPbIThIX, MPOBETPUBAEMBIX
nomerieHusix. [Ipu XpaHeHHMM peareHTOB B PAacTBOPEHHOM M Ta3000pa3ZHOM
COCTOSIHUU JIOJDKHBI COOIOAThCS TIPaBUiIa TEXHUYECKOM 0€30MacHOCTH. XpaHEeHHE
XJiopa B OaioHaxX U 00YKax JOJDKHO OCYIIECTBIATHCS B CHCIUATBHBIX 3aKPBITHIX,
OCHAILICHHBIX BEHTWISITOPAMM 3[AHUSX, PAaCMOJIOKEHHBIX OT APYTrUX 3JaHUN Ha
pacctossHuu He MeHee 300 M.

B cmecutensx ocymecTBisieTcss ObICTpOE M PaBHOMEPHOE CMELIMBAHMUE.
Bpemsi npu BrnaxkHoM cMenmBaHud 1 — 2 M, MpU CyXoM He OoJiee 3 MUHYT.
Cxopoctb npu cmenmBaduu ot 0,3 — 0,6 1o 1 m/cek.

OuncTka M PEMOHT CMECUTENEH NPOBOAUTCA B TMEPHOJ HaMMEHbIEH
3arpy3Ky CTaHIIUU.

Kamepa peakimn. B kamepe peakium mpoUCXOIUT Tpollecc 0OpazoBaHUs

XJIONIbEB B PE3YJIbTATE KOATYJSIUMU. B Kamepe peakiuu CKOPOCTh JIBUYKEHHS BO/IbI
m3mensercs ot 0,2 — 0,3 m/cexk o 0,05 — 0,1 m/cex. YMeHbIIEHHE CKOPOCTH
JBIDKEHHUSI  BOJbI  OO€CHeYMBaeT MPaBUIBHOCTH  MPOXOXKJEHUS  Mpoliecca
koaryysinini. HeoOxonuMoe ycioBue 0Opa3oBaHUsSl XJIOMBEB — JJISi MATKOW BOJIbI
BemmumHa pH = 5 — 6, mua xectkoit uw MyTtHod Bomel pH 6,5 — 7,5.
[IpeaBapuTenbHOE XJIOPUPOBAHUE BOABI YMEHBILAET pacxo kKoaryisiura Ha 20 — 50
%.

Kamepa peakium ¥ cMeCHTENM JOJDKHBI OYMINATBCA 5 % -HBIM KEIE€3HBIM
KynopocoMm He mMeHee | pasza B roj u ae3uH(UuupoBarses 25 % - HBIM XJIOPHBIM
PacTBOPOM.

Otcroiinuk. HeoOxonumo HaOM07aTh 32 HAKOIUIEHUEM OCajiKa MpU padoTe
BEPTUKAILHBIX U TOPUBOHTAILHBIX OTCTOMHHUKOB, & TAaK)Ke MPOBEPSTh HE MeHee |
paza B 3 Mecsilia pacrnpeiesiecHue BOJbl B OTCTOMHUKAX M COCTOSIHHUE KEI000B U
notkoB. He pexe omgHoro paza B roj HEOOXOAUMO YJalATh HAKOIUICHHBIA B

OTCTOMHHUKE OCAIO0K.
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Qunbtp. DunbTp paboTaeT MO JACHCTBYIONIMM MpPaBWJIAM U IUIAHY.
BeimonHstoTcs paboThl MO HAOMIONEHUIO 3a paboToN (UIbTpa, MO OYUCTKE M
BOCCTaHOBJICHUIO YMEHbIIMBIIErocs: necka. [locie pemonTa GuibTp 3amoJHseTCs
ciaenyomuM o0pa3zoM — GWIBTP Yepe3 JAPEHAK MEJICHHO 3arloJIHAETCS
OCBETJICHHOW BOJIOM, IPOITYCKAaeTCAd BO3AyX uepe3 mopsl mecka. Ilocime mombema
ypoBHs BoAbl HaIT ieckoM Ha 200 — 300 MM OCTaHaBJIMBAETCS MOJa4a BOAbI U U€pE3
KapMaH CBEpXY MOAACTCs BOJA IO MOJHOTO 3amojHeHus: ¢puibtpa. [lo qocTmwkenun
pacdetHoro ypoBHs uepe3 20 — 30 MuH GuiibTp 06e33apakuBacTcs 10301 xyopa 20
— 50 Mr. Boja HaxoauTCsl B KOHTAKTe ¢ XJopoM 24 yaca. JZ[o3a ocTaTOYHOTO Xjopa
nospkHa ObITh HEe MeHee 0,3 — 0,5 Mr/n. @uibTp BBOAUTCS B paboOTy MPH CKOPOCTU
¢unbTpoBaHus 2 — 3 M/4ac, MOCTENEHHO CKOPOCTb JIOBOAUTCS 10 PacueTHOU
CKOPOCTH.

JIByxcioiiHble QUIBTPHI C BEPXHUM (UIBTPYIOIIMM CJIOEM U3 JPOOJIEHHOTO
aHTpaIMTa BBOJATCA B paboTy B 2 — ¢ ouepenu. CHavama QuibTp 3amosIHSETCS
TOJIbKO TPaBHEM M TIECKOM M B T€YEHUHM Mecsla (QUibTp paboTaeT A0 IMOJHOTO
PacCIOJIOKEHUS YaCTULL COTJIACHO THAPABINYECKOM 3aKOHOMEPHOCTH.

B TeyeHnn 3TOrO0 BpEMEHU BBIBOJAWTCS NBUIEBATHIN MECOK (IMaMETp YacCTHL]
menee 0,5 — 0,6 mm). Ilocne npoBepkH Ha HaIMYUE MBLIEBATOrO0 IECKa
YKJIaJbIBAETCS CIOM APOOJIEHHOTO aHTpanuTa. OUIIbTp 3al0JHAETCS BOJIOH (BbICOTA
ciost Bonbl 0,5 — 0,6 M) u B Teuenue 3 — 4 yacoB HaOJIIOIaeTCs yAAJICHUE BO3IyXa
U3 TIOp aHTpaluTa. 3aTeM YBEIWYMBasg MOCTENEHHO CJIOW BOAbI (HayuHas ¢ 7 — 8
n/ecM’) ymamsercs yroibHas TbLTb. VICTOJIb30BaHHE ABYXCIOHHOTO (GUIbTpa
MO3BOJISIET OCYIIECTBISATh OYUCTKY BOJBI MyTHOCTHIO 10 50 Mr/m 6€3 oTCTauBaHMUS.

KoarymupoBanue ocymiecTBIsS€TCsl HEMOCPEACTBEHHO Tepe PHiIbTPOBAHUEM.
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I'TIABA 4. BUOJIOTHYECKASI OUUCTKA CTOYHBIX BO/I B
ECTECTBEHHbBIX YCJIOBUSAX
1.1Tosst opolIeHUSA U 10JI51 PUIBLTPALUM.

OaHUM U3 TIEPBBIX COOPYKEHUH OMOJIOTMYSCKON OYMCTKH CTOYHBIX BOJ B
€CTECTBCHHBIX YCJOBUSX SBIIOTCS TOJS OpOIIEHUS U ToJsi  (GUIbTpaluu
M3BECTHBIC C TaBHUX BPEMEH.

[Ipomtecc OMOJOTHYECKONW OYHWCTKM HA TMOJISIX OPOMICHHS | IOJIAX
GuIbTpaMy 3aKIF0YaeTCsl B KOHTAKTe 3arps3HUTENICH CTOYHBIX BOJ, KOTOPBIC
HAXOJATCSI BO B3BELICHHOM, KOJUIOWIAIbHOM WM PACTBOPEHHOM COCTOSIHHM, C
UMITFOO VTP OBAHHBIMHU MUKPOOPraHu3MaMH MOYBEHHOTO CcJIo4. Ot
MUKpPOOPTAHU3MbI COCPEIOTOYEHBI, B OCHOBHOM, Ha TiyouHne ao 0,4 M, 4TO
oOecrnieurBaeT ONTUMAIBHYIO adpaiuio. Bo Bpemsi 3TOro KOHTakTa 3a Cyer
MIPOIIECCOB OMOCOPOINH, OMOPA3NIOKEHNUSI U MEXaHUYECKOU (PMIIbTpAIIMK CTOYHBIX
BO/T IIPOUCXOJUT UX OUUCTKA.

MexaHndeckass OYUCTKAa CTOYHBIX BOJI HAa OTCTOMHHMKAX ITO3BOJISIET yIaIUTh
u3 HUX 50-60% obmiero uucia 6akTepuil U CHIBUTH KOHIICHTPAIMIO 3arpsi3HEHUMN
o BIIK,, .. Y B3BemennsiM BemecTBoM 110 100%.

N3 Bcelt Macchl yI0OpUTEIHHBIX BEIIECTB, BHECEHHBIX CO CTOUHBIMU BOJIaMH,
pacTEHUsIMU HCIIOJIB3YETCSl TOJIbKO MX 4acTh: a3oTa 50%, docdopa 40% u xamus
90%. OcTanbHas 4acTh NUTATENbHBIX BEIIECTB BHIHOCHUTCS BMECTE C APEHAXKHOMN
BOJIOM, a a30T YaCTUYHO YJIETy4YHUBaeTCs B aTMocdepy.

OT1nuaue 1ojie OpoIeHHsT OT MoJied (UIbTpallMk B TOM, YTO Ha MOJIIX
OPOIIICHUST BBIPAIMBAIOTCS Pa3IMYHBIE 3J1aKOBBIE, OBOIIHBIC M TEXHUYECKHE
KyJIbTYPBI, HCIIOJIB3YS TIPH 3TOM yI0OpHUTEIbHBIC BEIIECTBA U3 CTOYHBIX BOJ (A30T,
docdop, kamuit u Ap.), a Moy GUABTpAIUNA CITYXKAT TOJIBKO JJII 04 UCTKH CTOYHBIX
BO/I.

Pa3znnuaior KOMMyHalbHBIC TIOJII OpPOIICHHUS, KOTOphIE B OCHOBHOM
UCIIOJL3YIOTCA TSI OYMCTKM CTOYHBIX BOJ, a BBIpAIlMBaHUE Pa3IMYHBIX
CEIbXO3KYJIbTYP HIPAcT BCIIOMOTaTelIbHYIO pPOJb, U 3eMIICICIbYECKUE OIS
OPOILICHUS CHyKalye JJIs TOJHOW OHOJIOTMYEeCKOM OYHMCTKH CTOYHBIX BOJ H

BBIPAIIMBAHUS CENbXO3KYJIBTYP.
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Iloyisi OpOLIEHUsI MOTYT NPAKTUMECKH YCTPAUBATBCS BO BCEX KIMMATHYEC-

KHX 30HAaX, 3a HMCKJIIOYEHUEM PETHOHOB BEYHOM Mep3yioThl. ['JyOuHa 3aneranuist
IPYHTOBBIX BOJ| JIOJDKHA OBITh HA ATUX MoJsiX He meHee 1,5 M. [lnmomane onnHoit
KapThl 10JDKHA OBITh HE MEeHee 1,5 ra mpu OTHOIICHUM IIUPUHBI K JIMHE KapThl B
npenenax ot 1:2 no 1:4. PazHOCTh OTMETOK JABYX CMEXHBIX KapT HE JOJDKHA
npeBsimath 1 M. Ecim 910 ycnoBue He cobimoaeTcsi, 00s3aTelbHO MEXKIAY KapTaMu
MPEAYCMOTPETh OCYIIUTEIbHbBIN KaHaJ.

[lonst opollieHUs1 yCTpauBarOT Ha MeCYaHbIX IpyHTaX. ONTUMATBHBINA YKIOH
CILTAaHUPOBAHHBIX KapT mnoJieit opomienus ot 0,005 go 0,015.

YcTpauBalOT MOJIT OpOIICHHMS] BHM3 TI0 TEUEHUIO TPYHTOBBIX BOJ[ OT
BOJI03a0OpHBIX COOPY)KEHMI Ha paccTosHuM He MeHee 200 M i JIETKHX
cyrimHKOB, 300 M it cyneceid u S00 M 171t mecyaHbIX TPYHTOB. 110 OTHOIIEHHIO K
HACEJICHHOMY IIyHKTY pPEKOMEHAYeTCsl pacrojaraTb IIOJii  OpOIICHUS C
MTOJIBETPEHHOU CTOPOHBI C 3alMTHOM 30HOM He MeHee 300 M. YcTpauBaercs noJioca
HacaxaeHui mmpuHoit 10-20M.

Ious dpuabTpamuu. /[ noneit GuiabTpanuyu MEXMOJUBHOM TIEpUOI OT 5 10

10 cyrok, nans TOJelW OpOIIEHHS YyCTaHABIMBAeTCS MO TpaduKy MOJUBa
CEeNbCKOXO3SMCTBEHHBIX KYJIBTYP.
[lone3nyto miomaae noyied GUIbTpauy onpeaesatoT o GopMmyIie:
F=0/q
rme Q- TPUTOK CTOYHBIX BOJ, M/CYT, ¢- HAarpy3Ka CTOYHBIX BOX HA MOJ
dbumpTpamum, m/ra B cytkn (KMK 2.04.03-96 Ta6:1.53)

C yderoM mpomep3aHHus TpyHTa B 3HUMHEE BpeMsl IMpeaycMaTpUBaeTCs
YCTPOWCTBO PE3EPBHBIX YUACTKOB TOJ] HaMopaxuBaHue. [l1ommanp Takux y4acTKOB
omnpenensiercs no gopmyiie:

F,=0-t/qp
rje: t- BpeMs HaMOpaXuBaHUs, CYT, £ - KOIPPUIMEHT, XapaKTepHU3YIOLIHi
BeIMUMHY 3uMHeN umbTparuu, onpenensiercsa mo KMK 2.04.03-96 ta6:.54.
[Tnomanps pe3epBHBIX KapT HE JOJDKHA MPEBBINIATH MOJE3HOW IUIOMIAAH

nosieit puibtpanuu B I u IV xmumatnueckux paitonax 10%, Bo Il kimMarnyeckom

paiione 20%.
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Harpy3ky OBITOBBIX M OJM3KMX K HHUM [0 COCTaBy IPOM3BOJCTBEHHBIX

CTOYHBIX BOJI JIoMycKaeTcst npuHuMarh 1o tadi. 53 KMK 2.04,03-96
2. buosornyeckme npyabl

Kak camocTosiTeNnbHbIE COOPYKEHHsI OHMOJIOTMYECKON OYUCTKM WM TOCJIe
COOPY)KCHHM HCKYCCTBEHHOW OHWOJIOTHYECKOW OUYKCTKHM [JI1 TJIyOOKOW OYHMCTKH
CTOYHBIX BOJI MPUMEHSIOTCS] OUOJIOTHIECKUE TIPY/IbL.

OTu npybl NPEACTABISAIOT COO0M MEIKHE KOTI0BaHbI riyouHoit 0,5-1 M mpu
€CTECTBEHHOW aspamuu U 10 3-4,5 M Mpu HUCKYCCTBEHHOW. YCTpauBaroT
OuosorudecKkue npyasl Ha c1a00 GUIbTPYIOIIMX TPYHTAX.

buonornueckue npyapl yCTpauBarOT MPSMOYTOJIbHON (POPMBI, BBITIHYTHIMU
no xony ABwKeHUs Bojabl. COOTHOLIEHHWE JJIMHBI K UIMPUHE B MpyJaax cC
€CTECTBEHHOW adpanuend JomkHO ObiTh 1-1,5. Bo wu3bexanue oOpazoBaHus
3aCTOMHBIX 30H CTOYHYIO BOAY B OMOJIOTMUECKHE MPYAbl MOAAIOT PACCPEIOTOUECHO,
¢ pacctossHUIMU My Biryckamu 5-10 m ipu BITKmonn. menee 200 mr/m u 10-15
M npu BIIKmomH. 6omee 200mr/n. HampaBnenue NBHMKEHUS CTOYHOM JKHAKOCTH B
OMOJIOTUYECKUX TpyAax JOJDKHO OBbITh  NEPHEHAUKYSIPHO  HAlpaBJICHUIO
rOCMOACTBYIOIINX BETPOB.

AdpOoOHBIE OMOJIOTMYECKHE MPYAbl COJEPKAT KUCIOPOJ MO BCEl TiyOMHE
BOJIbI, KoTOopas coctaBisier o0bHO 0,3-0,45 M, 4TO pAocTUraercsi 3a CUer
peaaspanuu 1 npoueccoB PoToCUHTESA.

[Iupokoe pacnpocTpaHEeHHE MOJTYYWIM OHMOJOrMYecKHe MPYJbl C BbICIIEH
BOJHOU pacTtutenbHocThio (BBP). B Takux mnpynmax mo omnpeaeneHHOW cxeme
BBICAKUBAIOT TAKUE BOJHBIE KYJIbTYpbl, KaK KaMblIll, TPOCTHUK, POr03, PTYTh,
PIIECT, BOJHBIM THAIMHT, TEJIOpE3 U Ap. PacTeHHs YCKOPSIOT MPOLIECC OYUCTKH,
yIAIAIOT OMOTEHHBIE 3JIEMEHTHI, UCTIOJNb3YS UX B TUTAaHUH, U3BIMAIOT U3 BOJBI U
AKKyMYJMPYIOT ~TSDKENbIE METa/Ulbl, PaAUOAKTUBHBIE M30TONBI W JPYrue
3arpsi3HeHus.  BpigenseMble  3TUMH — BOJHBIMU  KyJbTypaMu  (DUTOHUUIBI
CIOCOOCTBYIOT oOe33apakuBaHvi0 Bojabl. BBP ouens ObicTpo pa3BuBaercs,
CJIeIOBATENbHO, MOTPEOJAeT OOJbIIOE KOJIMYECTBO MUTATEIbHBIX BEIIECTB U

MOATOMY MPEAINOUYTUTEINBHEE OJTHOKJIETOYHBIX U MENKUX Boaopociiel. Kpome Toro
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DDH nerue yganmuTte U3 Ouomnpyaa, yeM Menkue Bopopociu. [Ipu mcnosibzoBanum
OMOJIOTUYECKUX MTPYAO0B 0011Ie€ CHUYKEHNE KOHLIEHTPALUK 3arpsi3HEHUN 110
BIIKmoan. moxxer nocturath 60-98%, a 1o B3BemeHHbIM BemiecTBaM 90-98%.

K HemoctaTtkam OMOJIOTMUECKUX TMPYIOB CJIEAYET OTHECTH HEOOXOAMMOCTDH

CO3/IaHus IIMPOKUX CAHUTAPHO-3aIMTHBIX 30H (200 M).
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I'JIABA 5. COOPYKEHUS JIJISI TOKAJTBHOM OYUCTKHA
CTOYHbLIX BOJ
Ha maibix 0YHCTHBIX COOPYKEHHSIX MPU PacXoAax CTOYHBIX BOJ CBBIIIE 25
M’/CYT MeXaHMYecKas OYMCTKA OCYIIECTBIAETCS HA PEIIeTKaX, MeCKONOBKAX,
MEPBUYHBIX OTCTOMHUKAX M OMOJIOTHYIECKasi OYMCTKA Ha a3pOTEHKaX, OMo(DUiIbTpax,
UUPKYJISIIUOHHO-OKUCIIUTENbHBIX KaHaJax.

Jle3auHdeKmst CTOYHBIX BOJ MPETYCMATPUBACTCS MPH BBHIITYCKE B BOJIOEM.
1. CoopyxeHus1 MeXaHHUYECKOH 0YMCTKH

PemeTkn. Ha ManbIX OUMCTHBIX CTAHIMAX YCTAHABIMBAECTCS OJHA PELIETKA C
pPy4YHBIM yhaneHueM ocaaka. Ha pemerkax ¢ mmpuHO#M mpo3opoB 16-20 mm
3a/IepKUBAIOTCS MIPU PYIHOUN OUUCTKE 4-5 1 0TOpOCOB Ha 1 Uen B roji, BIaXHOCTBIO
80% ¥ TWIOTHOCTBIO 0,75 T/M".

IleCKOJIOBKM  TIPEHA3HAYEHBI [JI1 yAAJNCHUST MUHEPAIbHBIX MpUMEcen

KpymHOCTHIO 0,25 MM 1 60Jiee Ha OYUCTHBIX COOPYKEHHUSIX MPOU3BOIUTELHOCTHIO
6omee 100 m/cyr. IIpHMEHSIIOTCS TOPH3OHTATIBHBIC MECKOJOBKMA C PY4HBIM H
MEXaHUYECKUM Y JICHUEM TeCKa.

Pa3paboTanHble  TUMOBBIE  TPOEKThl  TFOPU3OHTAIBHBIX  IECKOJOBOK
npomBoguTeIbHOCTHIO 400,700,1400 1 2700 M°/cyT. T OpH3OHTAIBHBIE TECKOIOBKH
C KPYrOBbIM JIBMKEHHUEM BOJIbI M TAHTCHIIMAIbHBIE MECKOJIOBKH C BEPTHUKAILHBIM
JIBIKCHUEM OTJIMYAIOTCS KOMIIAKTHOCTBIO, BBICOKOW TPOM3BOJAMTEIHLHOCTHIO U

MIPOCTOTOM 0OCITy)KUBAHUS.
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Puc 5.1. Ilecko10BKM:

@ - TAHTeHIHATBHAR ¢ BEPTHKUILHBIM ABAAKEHHEM BOMIb, § - FTOPHIOHTAIRHAR C KPYTOBLIM
ABIKEHHem BOgel; / - Mofava cTouHmIX Bom; 2 - pabouas eMkocTe: 3 - OTBOI CTOMHBIX
BOZ; 4 - eMKOCTB /1A BBIIEICHHOrO Necka; 5 - TpyfonpoBon JUIS yaaneHHs Necka

Pabouas moBepXHOCTH MECKOJIOBOK OTPEeNsieTcs 1no Gopmyie :
F=0/(ng,)

riae: Q- MaKCHMAIbHBI NPHUTOK, M /TOI; n- KOJM4ECTBO MECKONOBOK, LT, ¢o-
rHpaBIMYecKas Harpy3Ka, M/M .

Pacyer MOKHO MPOW3BOAUTH MO YPABHEHUIO

F=q,/u,

TJI€: Uy- TUAPABIMYECKask KPYIHOCTh MeCKa, MM/C.

[IponoKUTENbHOCTh MPEOBIBAHUS CTOUHOM >KMJIKOCTH B TECKOJIOBKE MPU
MaKCUMaJIbHOM NPUTOKE MpuMepHO 30 cek.

[lo ompITy B3KCIUTyaTalu, MpU CKOpOCTH ABWxKeHUs Boabl 0,6-0,8 m/c
¢ deKkTUBHOCTh ynaneHusi mnecka coctaBimsier 90%, ero BuaxHocth 20%
30JIbHOCTH 94%.

B TaHreHnuanbHbpIX NECKOJOBKAX IIyOMHA MPUHUMACTCS PAaBHOM MOJIOBUHE
ee nuamerpa. PacuerHblii aumamerp yacTuil yinoBieHHoro mnecka 0,2-0,5 mw,

3
komnyecTBo mnecka 0,2 /mM3. B cyTku 1 mioTHOCTH mecka 1,5 /M.
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VY I10BNICHHBIN TIECOK HAIMPABJIIETCS HA TIECKOBBIC TUIOMIAIKH WA B TISCCKOBBIE
OyHkepa. OnopokHEHeHHEe TIECKOBOro OyHKepa JIOJDKHO ObITh HE MeHee | pasza B
CYTKH.

ABYXSIDYCHBbIE OTCTOMHMKH IWIMHIPUYECKON WM MPSIMOYTOJbHON (OPMbI

C KOHMYECKMM WA NUPAMUIAILHBIM JHUIIEM. B OTCTOMHMKHA CTOYHBIE BOJBI
MOCTYIIAIOT ITOCJIE PEIIETOK U MECKOJIOBOK

/

e /;

o

/

Puc.5.2: /IByxsipyCHbIi OTCTOMHHUK:

[ - monava cTouMBIX BOM; 2 - OCAOYHBIE HKe-
noba; 3 — npononeHble WIENH; 4 - CENTHYeE-
cKkafd 4YacTh, J - MinoBax TpyDa; 6 - BBITYCK
ocBeT/IeHHOH BOIH

30Ha OCBETJICHUS B JBYXSIPYCHBIX OTCTOMHHUKAX pacTiojioKeHa B kelobax,
pacTioJIOKEHHBIX B BEPXHEHM YacTH COOPYXEHHsI W TPEACTaBIsIeT CcOOOM
TOPU30HTAILHBIE OTCTOWHUKW. BBITMIABIIME B3BCIICHHBIC BEHIECTBA 4epe3
IPOOJILHBIC M MOTIAJA0T B CENTUIECKYIO YaCTh OTCTOMHUKA, T€ MPOUCXOIUT
VILIOTHEHHE U cOpakuBaHue ocanaka. HuwkHMe rpaHu 5keno00B MepeKphIBAOT APYT
npyra Ha 0,15 M, 4To NpeAOTBpAILIAET 3arpsI3HEHUE OCBETIEHHOM BOJBI MPOYKTaMHU
THUEHUS, BBIICISIONMMUCS TIpU OpokeHnm ocanka. ['myowna skemoba 1,2-1,5 wm.
Pacuer nBYyXApycCHOro OTCTOMHHMKA 3aKIIOYaeTCs B OMNPEIEICHUH Pa3MEpOB
OCaIOYHOTO KeNlo0a M UIOBOW KaMepPHI.

OcanouHbIil Ke00 PacCUUTHIBACTCS KaK TOPU3OHTAIBHBIA OTCTOMHUK. [Ipu
3TOM TMPOJOJDKUTEILHOCTH MPeObIBaHMsI BOJBI B jkelo0e mpuHuMaeTcs 1,5 daca.

OO01uit 00beM xeslo0oB onpeaesercs no Gopmyie:

We =q-t

TZIe: ¢-pACUETHBIN PacXof, M /CEK; t- IPOMODKUTEIBHOCTh MPEOBIBAHHS BOIBI B

’keo0e, cex.
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Db deKTUBHOCTD 3a/IepKaHusl B3BEIICHHBIX BEIIECTB B )KEJI00aX COCTABIISIET
40-50%. CxopocTh NBUKEHUS BOJIbI B HUX, HAa3Ha4aloT, 4-7 MM/CEK.

Jimna xeno6oB L,M, TpUHUMAETCs B COOTBETCTBUH C BBLIOpAHHBIM
MaMETPOM.

OOBIMHO JBYXSIPYCHBIE OTCTOMHUKH YCTPAaWBAIOT C JABYMS JKEJIO0aMHU.
OnuHOYHBIE Kem00a MPUMEHSIOT IIPH MaJTbIX THAMETPax OTCTOMHHUKOB ( J105-6 M).

BmecTuMOCTh MII0BOM Kamephl ABYXSIPYCHBIX OTCTOMHUKOB, MPUXOAAILYIOCS
Ha OJIHOTO 4YEJOBEKa, MPUHUMAIOT B 3aBUCUMOCTH OT CpPEIHEH TeMIlepaTyphl
CTOYHOM BOJbI B 3UMHEE BPEMSL.

Ta6auua 5.1: BMmecTHMOCTH WI0BOM KaMepbl ABYXSIPYCHBIX OTCTOHHHUKOB

Cpenusisg 3uMHss 6 7 8,5 10 12 15 20

TeMIieparypa

CTOYHBIX BOJ

OO0BeM UI0BOM 110 95 80 65 50 30 15
kamepol W, 1, Ha

OJHOTO Y€IIOBCKA

[IponomxurensHOCTh | 210 180 150 120 90 60 30

cOpaxuBaHusl, CyT.

[Ipu mocnenmyromelt mogadye BOJABI Ha TMOJSA (QUIBTpPAIMd BMECTUMOCTD
MJIOBOM KaMephl ABYXSAPYCHBIX OTCTOMHUKOB MOJKET OBITh YMEHBIIIEHA, HO HE OoJee
yem Ha 20%.

OO61mit 00beM MIIOBOK KaMephl:

Wosu=Win an
rie: Ny,- IPUBEIEHHOE YUCTIO KUTEIEH.

[Ipyu HamMuUKM NPOUBBOJACTBEHHBIX CTOYHBIX BOJ, OJM3KUX IO COCTaBy,
JOTIOJIHUTENIbHBIN  00bEM  WJIOBOM KaMepbhl MOXKET OBbIThb OMpeeieH 10

9KBUBAJICHTHOMY YUCITY JKUTEJICH U COOTHOILICHUS

No=M,,/65

94



riae: Mgy ,-CyTOYHO€E KOJIMYECTBO CYXOTO BELIECTBA B OCAKE NPOU3BOACTBEHHBIX
CTOYHBIX BOJ,T; 65- KOJMYECTBO OCAJKA T, [0 CYXOMY BEILIECTBY, NMPUXOIAIICECT HA
OJIHOTO YE€JIOBEKA B CYTKH.

HwxHIOI0 4acTh UI0BOM Kamepbl A1 TYUILEro CIOJI3aHus Uila JENatoT B
BUJIE KOHYCA C YIJIOM HakJIoHa o0pasyromiei, paBHbM 30°.

LenTpansHBINA CIOH MEXTY WIOBOM KaMepOoH U IIEIBIO jKello0a MpUHUMAIOT
paBHbIM 0,5 M, BO3BBIIIICHHE OOpTa ABYXSAPYCHOTO OTCTOMHUKA HAJ TOBEPXHOCTHIO
BoJ bl 0,5 M .

Hamnbonee pacnpocTpaHeHbI MOHOJIUTHBIE U M3 COOPHOTO KeNe300eToHa

JBYXSIPYCHBIE OTCTOMHUKH, KOTOPBIE CTPOSATCS MO0 TUIIOBBIM ITPOEKTAM.

Ta6auna 5.2: OcHOBHBIE pa3Mepbl TMIIOBBIX ABYXSIPYCHBIX OTCTOWHHMKOB U3
MOHOJIMTHOIO U COOPHOTO KeJie300eTOHA

OcHOBHbIE KoHCTpyKTHBHOE HCTIOJTHEHUE COOPYKEHUN
napameTpsl MoHosuTHOE CoOopnoe
Juametp, m 6 6 9 9 9 12 12
OO01mas BeICOTaA, M 7,6 8,8 8,5 9,7 8,5 8,2 9,4
IIponycknas
criocobHocTh, MY/aac | 13,7 | 13,7 | 37,5 | 37,5 | 31 67 67
IIPU NIEPUOAE
OTCTaWBaHUS
1,5 gaca

K HemocTtarkaM MOKHO OTHECTH OOJBIION OOBEM HJIOBOM 4YacTH, YTO

YBEIIMYMBAET CTOMMOCTb COOPY>KEHHs, U OoJjbluasi riayOMHa OTCTOMHMKA JENacT

HCBBIT'OJJHBIM UX IIPHUMCHCHHUC IIPH BLICOKOM YPOBHC I'DPYHTOBBIX BOJ.

Ocamox w3 ABYXSPYCHBIX OTCTOMHHKOB YIAISETCS IO WIOBOM TpyoOe

auaMeTrpoM He meHee 150 MM o rugpocTaTnyecKuM Haropom He meHee 1,6 M.

[Ipu cpenHeronoBoit Temmeparype Bo3ayxa o 3,5°C  OTCTOMHHUKH
. 3
OpoIycKHON cnocoOHocTei0 10 500 Mm7/cyr. Pacmosararor B OTaruiMmBacMoM

(6]
nomenieHu, a npu 3,5-6°C B He OTAIIMBAEMOM.
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Oddext ounctku no BIIK,,,,, Ha IBYXApYCHBIX OTCTOMHUKAX JOCTHraer 25-
60%, mo B3BenIeHHLIM BenlecTBaM 45-70%.

MeTAHTEHKH — COOPYKCHHA, TIPCAHASHAYCHHBLIC JIA CTa6I/IJ'H/ISaI_[I/II/I

OCaJIKOB, OTJIEJSIEMBIX B MPOLIECCAX OUMCTKU CTOUHBIX BOJ. OIHOBPEMEHHO B TOM
WIA WHOM CTeneHu oOecrneurBaeTcsi o0e33apaKuBaHUE OCaJKOB. buoxumudeckuii
MPOIECC CTAOUIM3AIIMKA OCYIIECTBIISIETCS B aHA3POOHBIX YCIOBUSIX U MPEACTABISET
co0O¥l  pasfioKEHHEe OpPraHWYeCKOTO  BEIIECTBA OCaAKOB B  pe3yJibTare
KU3ZHEJEATEIILHOCTH KOMIUIEKCA MAaKpO OPraHM3MOB JI0 KOHEUHBIX IMPOJYKTOB, B

OCHOBHOM MCTaHa U AUOKCHAA YIJICpO/a.

2.Coopy:xeHUs 0MOTOTHYECKON OUYUCTKMU.

AJDPOTEHKHM-OTCTOIMHMKH pa3paboTaHbl CHELMUATbHO JIsI OYUCTKH Majioro

KOJIMYECTBA CTOUHBIX BOJI. B a3poTeHKaX-OTCTOMHUKAX MPOTEKAET OJHOBPEMEHHO
HECKOJILKO TPOIECCOB- adpalusi, OTCTAaMBaHUE U UPKYJSLKSA aKTUBHOTO WIIa.

bompmiM  JOCTOMHCTBOM  a3POTEHKOB-OTCTOMHHMKOB — SIBIISIETCS  HX
KOMITAKTHOCTb, ~BO3MO>KHOCTb  3aBOJICKOIO  W3IOTOBJIEHUSI M  BO3MOYHOCTb
KOMITAaHOBKH B OJIOKH C APYTUMH OUYHCTHBIMU COOPY>KEHHUSIMU.

B Hacrosimiee Bpems pa3pabOTaHbl THUMOBBIE NPOEKTHl  OYMCTHBIX
COOPYXEHHI,  OOOpYIOBaHHBIX  A3POTEHKAMHU-OTCTOMHUKAMHU  MPOIYCKHOMU
crocobHOCTRIO OT 12 10 700 M/cyr. B DcToHmMM pa3spaGoTaHbl a3pOTEHKH-
otcToitrnku Thma BHO-25,50,100 m’/cyr. B AOO HUM KBOB paspaboTaHsi
KOMIIAKTHBIE a’POTEHKU-OTCTOMHMKK Tumna KY mpomyckHO# CMOCOOHOCTHIO

200;400 u 700m3/cyT.

96



10

aooo 11

o

] — pacnpenenMTenbHbld  NOTOK,
2 — spmadT;, I — OTCTOMHAA 30Ha;
4 — chopHbIi NOTOK; 5 — MOCTHK [UIH
obcinyauBaHnA; 6 — IplpuaTsie Tpy-
Owr; 7 - 30Ma adpaumy; & — OTBOII-
WwHit 0ToK; 9 — oTBEpCTME C pery-
IHpyeMbIM BOZIOC/IMBOM; [0 — BO3-
ayxoson, /1 — nopnaronmit matpy-
Bok; 12 — nosarouimii 10TOK

-

8000

12

Puc 5.3: Asporenk-orcroitnuk tuna KY:

97



Puc 5.4: Asporenk-orcroitnuk pupmsl Kybocr:

! - 3oma adpammm; 2 - adparopml; J - OTCTOHHMK, 4 - cOopHble pagHanbHbIe JOTKH,
5 - norkw ang cbopa nnaBalOIMX  3arpA3HeHHii; - Mexadusm cOopa nnasarouiMx
sarpasHenuit; 7 - ckpebkosulit MexaniniM; 8 - MOTOp ¢ peaykropos; 9 - 30HA KOHTAKTHOI
neaundexuw xnopom; 10 - TennoW3oNSUHOHHEI MaTepHan

ABPOTEHKU-OTCTOMHUKH C MEXaHUYEeCKOM adpalueil U3roTaBJIMBAIOTCS
MPOMYCKHON CTIOCOOHOCTHIO 12 M3/CyT, C HM3KOHANOPHOM a’paluer MpOITyCKHOMU
crocoGHOCTRI0 25-120 M’/CYyT M ¢ IHEBMATHYECKOH adparuei, NpoIyCKHOM
criocoGHocThI0 200-700M/CT.

@upmoit KybocT pazpaboTaHbl a’pOTEHKU-OTCTOMHUKH MPOU3BOAMUTENb-
HOCTBIO 500-2500 M/cyr. COOpYXKEHHE BBINOJHSACTCS M3 METa/Ia C AHTHUKOD-
PO3UOHHBIM TOKpPBITHEM. [IpOCTpaHCTBO MEXIy Hapy>KHbBIMU WBHYTP CHHUMU
CTEHKaMHU SIBJISIETCS] HETIOCPEICTBEHHO a3pOTEHKOM, a KpyIJiasi eHTpalbHasi 4acThb
— BTOPUYHBIM OTCTOMHHUKOM, KOTOpBIM OOOpYyIOBaH COOPHBIMHU pPaJAHATIbLHBIMU
JIOTKaMH JIJISl yIaJIeHWs TJIaBarouX BemecTB. [Ipu ouncTke OBITOBBIX M OJMM3KUX K

HUM I10 COCTAaBy IPOU3BOACTBCHHBIX CTOYHBIX BO IIPpU OI[HOCTyTICH‘I&TOﬁ OYHUCTKE
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JIOCTUTAETCs MOKa3aTelb 10 B3BEIICHHLIM BemecTBaM u 1o BIIK ., 10 15 mr/n, a B
CIy4ae JIByXCTYNEHYATON OUMCTKU COOTBETCTBEHHO JI0 5 U 6 M1/ 1.

Oupmoit  KybocT Takke pa3padoTaH KOMIUIEKC JIOKAILHOM OYUCTKU
MIPOM3BOJICTBEHHBIX CTOYHBIX BOJI, pacCYUTaHHBIM Ha 0a30By10
MPOM3BOAUTENBHOCTH /10 150 M3/CYT.

Dot ke pupmoii pazpaboTana yctaHoBKa Ky0ocT-3 1151 OYMCTKHA CTOYHBIX
BOJ] Ha AaBTOMOWKAX W MX IOBTOPHOTO HCIMOJB30BAHUS B TEXHOJOTHUYECKOM
polecce.

LiupkyassuroHHble okucauTeabHble KaHalbl (LIOK). [upkynsunonHbie

OKHCJIUTEIBbHBIE KaHalIbl IPUMEHSIOT B paloOHaX C PacUYETHOM 3UMHEH
TeMIIeparypoii HanboJiee X0JI0JHOTO mepuoa ue Himke 25°C.

OOBMHO  IMPKYJISUMOHHBIE  OKUCIUTENbHbIE  KaHAJIbl  BBITIOJHSIOTCS
TpaneueugabHOTO ceueHus rIyouHod 1 m ¢ ykinoHoMm otkocoB ot 1:1 mo 1:1,5.
CTeHKM W JHUINA WX HW3TOTABIMBAIOTCS U3 KEJIE300€TOHHBIX IUIUT U
OOJIMIIOBBIBAIOTCA ~ MCKYCCTBEHHBIMH  MaTepuajlaMM WM acPajgbTUPYIOTCSL

HpI/IMeHSIIOT HUPKYJIHIIHOHHBIC KaHAJIbI 13 MOHOJIMTHOTI'O »Keie300eToHa.
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I'JIABA 6. OBIIIME CXEMbI OYUCTHBIX COOPYKEHUI
1. O0ume KOMIIOHOBOYHBbIE PelICHUSI OYMCTHBIX COOPYKEHH .

OuucTHBIE COOPYKEHUSI HEOOXOJMMO pacriojiaraTh Ha pacCTOSSHUU HE MEHee
500 M OT >KWJIOK 3aCTPOMKHU C MOJABETPEHHOW CTOPOHBL. BBICOTHOE pacmnosioKeHHue
JOJDKHO oOecrieurBaTh CAaMOTEYHOE JIBIDKEHHE CTOYHOM BOABI U IUIOMIAIKA
OYHUCTHBIX COOPYKEHUI HE JOJHKHA 3aTaIlIuBaThCA.

30HBI CAHUTAPHOU OXPAHBI COOPYKEHUI Ha3HAYAIOTCS B 3aBUCUMOCTH
OT PacueTHOTO pacxojia HeOOXOAUMOM CTENEHN OUYHCTKU U COCTaBa COOPY>KEHHI.

CocTaB COOpPY)KEHUW IO OYUCTKE CTOYHBIX BOJ 3aBUCUT OT MPOIYCKHOMU
CIOCOOHOCTH, TPEOYEeMOro KauyecTBa OYUCTKU CTOYHBIX BOJ, BbIOpaHHOI'O METO/a
00pabOTKM W UCIHOJBb30BaHMUSI OC3JKOB, @ TAKXKE OT MECTHBIX YCJIOBUH U
000CHOBBIBAETCS TEXHUKO-IKOHOMUYECKUMU PACUETAMHU.

[Ipy NpPOEKTUPOBAHUU OYUCTHBIX COOPY)KCHHUH HEOOXOAMMO Yy4YecTb
BO3MOXHOCTh WX  OJIOKUPOBKM  OOOCHOBAHHOTO  ONTHMAJIBLHOTO  YHCJIA
AKCIUTYaTallMOHHBIX €AUHULI.

[IpOEeKTHPYIOTCSI OUUCTHBIE COOPYKEHUSI, KAK B OTKPBITOM, TaK M 3aKPHITOM
BAapHAHTE.

KoMmrmoHoBka  cOoOpykeHUW  JIOJDKHA  oOecreyuBarh  pa3MelleHue
KOHTPOJIbHBIX CKBAYKUH JJIs1 HAOIOAEHUS (PUIbTPALIMN CTOYHBIX BOJ U3 EMKOCTHBIX
COOPY)KEHH M TEXHOJOTMYECKMX KOMMYHHMKAlM C LEIbK IPEAOTBPAILECHUS
3arpsAA3HEHUS] UMH MOJI3EMHBIX BOJ.

['eHepasibHBIHN TJTaH OYUCTHBIX COOPYKEHUM cocTaBisgercs: B Mmaciurade 1:500
wm 1:1000. Ha nyiane noka3piBatOT OCHOBHBIE M BCIIOMOTATEIbLHBIE COOPYKEHUS,

KOMMYHHKAIUHU, JOPOTH U TIp.
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Puc 6.1: CxeMblI ABHKeHHSI CTOYHBIX BOJ Yepe3 0UNCTHBIE COOPYKEHUA:
a4 — C CaMOTeYHbIM JBWKCHHWEM; 6 — C HACOCHBIMH CTaHUMAMH, [/ — KOMNEKTOp,
2 pemeTkn; 3 — MecKONMoBKM; 4 — TMepBHYHBIE OTCTOHHWKH, J — a3pOTEHKH,
6 - BTOPHYHBIC OTCTOHMHKH; 7 — BRITyCK B Bomoem; § — spiM(THas ycraHoBKa Juis
nepekadku akTHBHOTO Hia; 9 — Hacocwan cranuus; /0 — Guoduistp

[Ipu cocTaBneHnN BBICOTHOU CXEMBI COOPYKEHUM C CAMOTEYHBIM JIBUKECHUEM
CTOYHBIX BOJI OPHUEHTHPOBOYHBIE 3HAYEHUS IIOTEPh HANoOpa Ha COOPYKEHUSIX
MOHO TPUHATH MO TalJI.

Ta6auna 6.1: [loTrepu Hanmopa HA OYUCTHBIX COOPYKEHUSIX

Ne HammMeHnoBaHue coopyKeHU [Totepu Hamopa

1 Pemerku 5-20

2 W3mepuTtenbHbIE YCTPOWCTBA 5-10

3 IleckoJi0BKH 10-20
4 IIpeasparopsl 15-25
S I'opr30HTaIBHBIE OTCTOMHUKH 20-40
6 BepTtukanbHbie OTCTOMHUKH 40-50
7 PagnansHble OTCTOMHUKHA 50-60
8 buodunbtpet h +150
9 AdpOTEHKH 25-50
10 KoHTakTHBIE pe3epByapsl 40-60
11 Cwmecurenn 10-30
12 [lecuanpie GUIBTPHI 250-300

*

h - BeicOTa 3arpy3ku OMOPUIBTPOB, CM.
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2. TexHoJIOTHYeCKHE CXeMbl OYHCTHBIX COOPYXKEHUM MaJIbIX
TOPOJAOB M MOCEJIKOB.
OAO HHUUIII unxkeHepHOTro 000pyIOBaHMs pa3pabdOTaH MPOEKT C TaHIUU

OYMCTKH CTOYHBIX BOJI MPOIYCKHO# criocoGHOCThI0 1000-25000 M°/CyT.
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Puc 6.2: TexHosornyeckasi cxeMa cOOpPYy:KeHHUIl 10 04MCTKE CTOYHBIX BOJ
nponyckHou cnocodHocToio 1000-25000m3/cyr.:
I — npuémHas xkaMepa; 2 — TaHICHUMATBHEBIC [IECKON0BKH, 3 — nepsHUHbIC GTETHi-inKH c
kamepoil; 4 — AeHuTpHukatop, I - uurpH(UKaTOp; 6 —~ BTOPHUHBIH OTCTOMHMK,
7 — OHOpeakTOp MOOHMHCTRH; § — [POHIBOACTBEHHOE TOMCINEHHE 9 — neaundexuun
cTounsix Bom, 10 — Meckosbie muowanky; /[ — aBapHiiHble HIOBLIC TUIOMAAKK

W3 npreMHON Kamepbl CTOYHBIE BOZBI MOCTYNAKOT B JBE TAHICHUUAIbHBIC
IIECKOJIOBKM U J1aJI€€ B J1BA NIEPBUYHBIX BEPTUKAIbHBIX OTCTOMHHUKA.

buonoruueckas O4MCTKa MPOMCXOAUT B a3POTEHKaxX (UMCIIO CEKUMHA -2),
0011el 1JIMHOW C BTIOPUYHBIMU OTCTOMHUKAMHU 27, IIMPUHOU KOPUIIOPOB 6 M.

Ilociie BTOPUYHBIX OTCTOMHMKOB CTOYHBIE BOJBI JOYHMILAKOTCA B JBYX

OMOJIOTUYECKUX PEAKTOpax.

JlesuHgekust OCYIIeCTBISIETCST HAa  YCTAaHOBKAaX  YJIbTPa(HOJIETOBOTO

00 TyacHUS
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Tadommma 6.2: [loxka3aTes i 0O4YMCTKH CTOYHBIX BOJ MI'/JI HA OYMCTHBIX

COOPYKEeHHSIX MPOIYCKHOI criocoGHocThIo 2500 M>/cyT.

Mecto [Toctynarory | buosornuec | oounmenn | COpackiBaeM
as Boja KH ast asi B BOJOEM
oTOopa OYHIIICHHAS
poo
BOJIbI
IToxazarenu

KauyecTBa OYNCTKU
B3Beliennbie BelecTBa 150 15 2-3 2-3
BIIK; 150 10 3 3
A30T aMMOHUWMHBIHN 35 0,4-0,6 0,4 0,6
0,4H-0,6uTpuThI - 0,25 0,15 0,15
Hutpats! - 9 9 9
dochop pocdaTos 4 1-1,5 1-1,5 1-1,5
(mo P)

[Ipu HaMMUMK B TOPOJICKUX CTOUHBIX BOJIaX OTPAOOTABIIMX BOJ MPEANPUSTUI
COAEpXKAMX 3HAYUTEIIbHOE KOJIMYECTBO TPYAHOOKUCIISIEMBIX OPTaHUYECKUX
BELIECTB (U3UKO-  XMMHYECKOM  OYHUCTKHU.

npeaACTaBIISACTCA IMPUMCHCHHC

TexHonornueckass  cXxeMa  COOPYXEHHH  (PU3UKO-XMMHUYECKOW  OYHCTKH
npencTaBieHa Ha puc. 6.3.

CymmapHoe kosmuecTBO 3arpsisHeHuid mo bIIK,,,, COOTBETCTByeT cTaHIMMN
HOPOIYCKHOM CIMOCOOHOCTHIO 25 TBIC.M3/CYT. IIpy KOHLIEHTpalMu 3arps3HEHUN 10
BITKY o 200 mr/n. Takast KOHIIEHTpaIys 3arps3HeH HanboJiee XapakTepHa JJis
TOPOACKUX CTOYHBIX BOJ. B KauecTBe peareHTOB OBLIM MCTIOJIB30BaHbI YKEIC3HBIN
KYIIOPOC Y MOJIMAKPUITIAMUI.

JI1s OUMCTKU CTOYHBIX BOJI MPHUHSITA CJIAEAYIOIIAs TEXHOJIOTHYeCKas cxema:
KOaryJMpoBaHHWE, OTCTaWBaHWE, (UIHTPOBAHHE dYepe3 IMOPHCTYIO 3arpy3Ky H
JIOOYUCTKA B OMOJIOTUIECKUX TIPYIax.

ITo manHoi cxeme obecneunBaercs cHmkenne XIIK Ha 78-80%, BIIK 5 Ha 85-
90%, B3BemeHHBIX BemlecTB Ha 91-93%. B ouninenHoi Bojae HaOII04aeTCs ITOJIHOE
OTCYTCTBUE OakTepuil TpyHmbl KHUIIEYHOW MalO4YKHU. [eXHOoJOrmdeckas cxema
COOPYKEHHUIM MO OYMCTKE CTOYHBIX BOJ| HACEJICHHOTO ITyHKTAa MPOIMYCKHOU

croco6HOCTHIO 500 M'/CYT NpHBEaeHa Ha PHC
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Puc. 6.3: TexHosoruyeckasi cxeMa COOpYKeHHU M0 OYUCTKE CTOYHBIX BOJI
NMPONMYCKHOM criocoOHOCTHIO S00M3/cyT.:

| - mocTymatomman crouHas Boaa; 2 - NpHéMHaR kamepa c peméTkoi; 3 - TaHrCHUHATbHAA
MeckoMoBka; 4 - ajpOTCHK MPOMTEHHON adpaude; 5 - BTOPHUHBIA OTCTOMHHK,
6 - apo6HBIi CTabHIHIATOP aKTHBHOTO HIIA; 7 - GHOPEAKTOP AOOUHCTKH; & - THIIOXJIOPHT
HATpHA; 9 - KOHTaKTHBL pesepsyap; /0 - ouMiicHHas cTouHas Boaa; [/ - aspauHoHHAs
cHcTeMa pereHepauuy GuopeakTopa, /2 - aspaunoHHAR CHCTEMA, 13 - WiIOBBLIC MIOILAIKH,
/4 - neckoBHE MIOIATKH

OuyucTHBIE COOPYXKEHHSI OOCITYKMBAIOT HACEJIEHHBIM MYyHKT C HACEJICHUEM
2000 >xuTeneu.

[locne pemeTky CTOYHbIE BOABI TIOCTYAIOT B TAHTEHITMAIbHYIO TIECKOJIOBKY.

buosiornueckasi 04MCTKa NPOXOJUT B a3pOTEHKaX NPOJIEHHON a’spauuu ( 10
16 gacoB). Bo3ayx pacmopenensercs yepes3 ApIpuaTbie TPYObl, THAMETP OTBEPCTHI
COCTaBJISIET 3 MM.

OrcTtauBaHue BOJABI MPOUCXOAUT B YETBIPEX OTCTOMHUKAX, BpeMs
OTCTauBaHusA cocTaBisger 3,2 4yaca, PeuupKymsIUMOHHBIA AaKTUBHBIA W
HapaBJIETCd B Hayajgo a’3pOTEHKOB, a W30BITOYHBIA WJI — B a’poOHbIE
CTaOMIIN3aTOPHI C YIUNIOTHUTENEM, BCTPOEHHBIE B OOIIHIA OJIOK COOPYKEHUU.

JloourcTKa CTOYHBIX BOJI OCYIIECTBIISIETCS B OHOJIOTMYECKUX PEAKTOpax,
YCTAaHOBJICHHBIX OTACILHO U COJIOKMPOBAHHBIX C KOHTAKTHBIMU pPe3epBYyapami.
Ocanok mocye pereHepanuu (QuUiIbTpa OTKAUMBACTCS ASPIUPTaMU BO BTOPHUUHBIN

OTCTOWHHUK.
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Ilocne ¢unbpTpanmu oOUMI MOTOK CTOYHBIX BOJ MOCTYNAET B KOHTAKTHBHIE
pe3epByapbpl U Jaiee CaMOTEKOM HAalpaBsieTcd B HACOCHYH CTaHLMUIO,
NepeKauynBaoIIy0 CTOYHBIE BOABI AJis1 COpoca B BOJIOEM.

N30bITOUHBI aKTUBHBIA WMJI MOCJTE a’dpOOHONM cTaOuiu3auuud B TeueHue 7
CYTOK W YIUIOTHEHHUSI HApaBJIsieTCs Ha JBE WIOBBIC IUIOIIAAKKU pazMepoM 18x18 M.

CoopyxeHusi I0 OYMCTKE CTOYHBIX BOJ SIBJSIIOTCS 3aBEPIIAOIICH YaCThIO
BCEH CHCTEMBI BOJIOOTBEACHHUSI TIEpen COPOCOM OYHUIIIEHHBIX CTOYHBIX BOJI B BOJIOEM
WIM HUX CeIbCKOXO3SICTBEHHOr0 HCNnoJib3oBanus. [loatomy oT obecneueHus
HaJIOKHOW M OecrniepeO0iHON paboThl ATHX COOPYKEHHUH 3aBUCUT TEXHHUUECKOE,
CaHUTAPHOE U PKOJIOTMYECKOE COCTOSHUE BOJIOEMOB.

CoopyxeHuss U 00OpyJIOBaHME OYUCTHOW CTAHUMHU MPEACTABISAIOT COOOM
CHUCTEMY, CBSI3aHHYIO MEXAYy COOOM CIIOKHOW CTPYKTYpOM MH)KEHEPHBIX
KOMMYHHUKaIMil. OTH KOMMYHUKAIIMU CIyXaT sl MOAaud CTOYHBIX BOJ, WUJIOBOM
CMECH, OTBO/Ia CHIPOTO OCaJiKa M M30BITOYHOTO aKTUBHOTO WJa, CKATOrO BO3]1yXa,
peareHTOB, IPEHAXKHBIX U POMBIBHBIX BOJI, JIEKTPOIHEPTUU U JIp.

B 3aBucumocTH OT MPOMYyCKHOM CMOCOOHOCTH OYKCTHBIX COOPYKEHUM
MEHSIeTCSI UX COCTaB M 00beMbl. YeM MeHbIIe MPOIMYyCKHAas CIOCOOHOCTD
COOPYKEHHI, TEM MEHbIIE NMPOTHKEHHOCTh MHKEHEPHBIX COOPYKEHUI U TEM BBIILIE
HAJ[EKHOCTb COOPYKEHHUI.

DKCIUTyaTalliell OYMCTHBIX COOPYXEHHHM 3aHUMAarOTCs COOTBETCTBYIOIHE
CITyObl, BXO/SIIHUE B COCTAB MTPOU3BOJCTBEHHBIX YIIPABICHUH.

OcHoBHas 3ajaya OdKCIUIyaTalil — obOecredyeHue OecrniepeOOWHON U
HAJISKHOW pabOThI BCEX COOPYKEHHM sl MpHeMa OTBEICHUS U OUHNCTKUA CTOYHBIX
BOJl C LEIBI0 MX MOCJIEAYIOUIETO CEIbCKOXO3SIMCTBEHHOIO HCTOJIb30BAHUSA HWITU
BBIITYyCKA B BOJOEM IIPH BBICOKMX TEXHHKO-DKOHOMHYECKUX U KaueCTBEHHBIX
N0Ka3arensix, C y4eToM TPpeOOBAHUN OXPaHbl BOJIOEMOB OT 3arpsiI3HEHUS] CTOUHBIMU
BOJIaMU U PAllMOHAIBHOTO UCTOJIL30BAaHUS BOJHBIX PECYPCOB.

s obecrieueHrss HOpMaIbHOM AKCIUTyaTallud OYHUCTHBIX COOPYKEHUH, Kak
IIPAaBUJIO, CO3JAOT CaMOCTOSTENIbHbIE NOAPA3ACICHUS, BKIIOYAOIIME P
TEXHOJIOTUYECKUX IIEXOB: MEXAHUYECKOW OYMCTKH, OMOJIOTUYECKOW OUYUCTKH,

JIOOYMCTKH, 00Pa0OTKH OCATKOB U JIp.
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OKCIUTyaTaldi0 OYMCTHBIX COOPYXKEHUM O00€CTIEUMBAIOT BCIIOMOTATEIbHBIC
IO IPa3/ICTICHUS : XUMUKO-0aKTepHUOJOTHIECKast Jaboparopusl, CITYKOBI
KOHTPOJIbHO-U3MEPUTENIbHONW ~ anmapaTypbl W aBTOMATUKH, MEXAaHUYECKUE
MAaCTEPCKHE, DJEKTPUYECKHE IOJCTAHUMU UM  DJIEKTPOMACTEPCKUE, OTHEN
KaUTAJIbHOTO CTPOUTENILCTBA U JIP.

TexXHOJIOTMIECKYI0 HATAAKY COOPYKEHUU OCYIIECTBISIOT CHIEHAATM3UPOBAH
HbIE TyCKOHAIAI0YHbIEe Oprann3anun. Hamaiky O4HCTHBIX COOPYKEHH, B KOTOPBIX
MPOUCXOIAT OMOXMMHUYECKHE MPOIECCHl (apOTEHKU, OMO(DUIBTPHI, METAHTCHKH),
MPOBOJISIT B TEIJIOE BpEMs T'0J1a, YTO COKPAIAET UX MyCKOBOM mepuoa 10 1-2 mec.
JInst yckopeHusi BbIpalIMBaHUs OMNPEACICHHOTO KOJMYECTBA AKTUBHOTO WJIA OH
MOKET OBbITh MPHUBE3EH C JAPYroil OYMCTHOW cTaHuuu. Ilpu BeIpammBaHuu
aKTUBHOTO WJIa WM OMOIJICHKH Ha MECTE K CTOUHBIM BOJaM J00aBIISIIOT OCAJIOK M3
BTOPHUYHOTO OTCTOMHHUKA. [Ipu Haagke MECKOJOBOK U OTCTOMHHUKOB PETYIUPYIOT
BOJIOpaCTIpEICIUTENILHbIE U BOJOCOOpPHBIE YCTPOWCTBA, a TaKXKE yCTPOMCTBA I

cOopa 1 ymajeHus ocanKa.
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