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BBenenne

AHTPOIION€HHOE 3aKUCICHUE OKPYXAKIIEH cpedpl, IPOUCXOoaslIee B
TEUCHHE MOCJICAHUX JECATHIICTUN, MpuHoOpesio riodanbHbI (TpaHcrpa-
HUYHBIA) XapakTep, YTO NMPUBOJHMT K YXYAIUEHUIO COCTOAHUS pAAa IpU-
pPOJAHBIX 00onoueKk 3emiaun (OMo-, rUaApo-, JuTOChepa, nousbl). Hanbosb-
[I€€ HEraTUBHOE BO3ACHCTBUE JAHHBIE ITPOLECCH] OKA3bIBAIOT HA PEYHBIE U
O3€PHBIE CHCTEMBI B pa3iHYHBIX reorpago-KjJIMMaTHYeCKMX U TIe0JIoro-
CTPYKTYPHBIX YCJIOBUAX. 3aKHUCJICHHUE BOJHBIX OOBEKTOB XapaKTEPHU3YETCHA
MHOI000pa3sHeM U CI0KHOCTBIO MPOTEKAIOUMX TPOLIECCOB, BIUAIOLIUX Ha
BCEC KOMIIOHEHTBI BOJHBIX 3KOCHUCTEM (MOHHO-COJICBOM COCTaB BOJHOM
TOJILIHM, B3BCIICHHBIE BEIICCTBA, JOHHBIEC OTJIOXKEHHUSA, THAPOOUOHTHI).

KHUCI0THBIE OCaAXU U3MEHSIOT FT€OXHMHYECKHME LIUKIIbI SJIEMEHTOB KakK
Ha BOJocOOpe, TaK U B BOJHOM OOBEKTE. MHOTrOYHUCIEHHBIE HCCIIENOBAHMS
MOKA3bIBAIOT, YTO 3aKHUCJICHUE IMPUBOLUT K YBEJIHMYCHUIO KOHLEHTpALIMH
mMHOrux MetayuioB (Al, Fe, Mn, Pb, Hg, Cd, Zn, Cu ™ ap.) B BOJax ¥ ux
YMEHBILICHHAIO B MOBEPXHOCTHBIX CJIOAX JOHHBIX OTIOXeHUH. OO1ien 3a-
KOHOMEPHOCTBIO MOBEJICHUS METAUIOB SIBJISIETCS YBEIUYECHHE HUX COMAEP-
KaHHUS B NMPHPOJHBLIX BOAAX M IepepacnpeicieHue B Hauboaee TOKCHY-
HYIO HOHHYIO (JOpMY.

HecMOTps Ha TEHACHIIMIO K CHHUXKEHHUIO BBIOPOCOB KHCIIOTOOOPA3yIO-
IMX BEIIESCTB B pa3BUThIX CTpaHaX EBporibl 1 CeBepHOl AMEPHUKH, NPO-
Onema 3aKkuCleHMs NPUPOAHBIX BOA B riobanbHOM MacwmTabe, ocraercs
Ype3BbIYaHHO OCTPOH U B HACTOSAILLEE BPEMSAL.

B MHUpOBOII MpaKTHKE B KAUECTBE KPUTECPUER 3aKHCIECHHUS BOJ HCIIOJIb-
3YIOTCS pas3/iMuHbie TNokasareiau [1]: auHamuka pH, coaep)xaHue SO,
A13+, I[€I0YHOCTh, IOKAa3aTe/ib KHUCJIOTOHCHTPAIU3YIOIIEH CIIOCOOHOCTH
(ANC B natuHCcKOi TpaHCKpuUnuuu Hid KHC B pycckoi), COOTHOLIEHUE
KOHLUECHTPAUMHA pa3MYHBIX HOHOB Y Jpyrue. AHaIM3 CYLICCTBYIOILLIUX
KPUTEPHUEB 3aKUCJIEHUS U OOOCHOBAHUE HEOOXOOUMOCTHU pa3pabOTKH HO-
BBIX METOAOB OLICHKHA OydEpHOH €eMKOCTH NPUPOAHBIX BOJ K aHTPONOreH-
HOMY 3aKHUCJICHHUIO MPHUBEAEHBI B MPUIOKEHUH A.

IV
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PEKOMEHJIAIIUU

METO/JIMKA OIIEHKH YACTUYHOHN BY®EPHOHN H
YACTUYHON MITHOBEHHOU BY®EPHOH EMKOCTH
BOJHbBIX OFBEKTOB K 3AKHCJIEHHUIO

IlaTa BBeaesus — 2009-01-01

1 O0aacTe npUMEeHEeHHA

1.1 Hacrogmue pekoMmeHaalMd YCTAHABJIMBAKT METO/ ONpPEHeICHUSA
U TpcOOBaHUA K NOPAAKY IPOBCACHHUA OMpEACACHUA 4acTHUYHOH Oydep-
HOM €MKOCTH U 4YaCTUYHOH MIrHOBEHHOH OydepHoi eMKOCTH (fajiee — Oy-
dbepHas eMKOCTB) BOIHBIX OGBEKTOB K AHTPONOr€HHOMY 3aKHUCICHHIO B
COCTaB€ CUCTEMBl MOHUTOPHUHIAa COCTOAHUS MOBEPXHOCTHBIX BOJAHBLIX O0B-
ekToB (IIBO).

1.2 PexoMeHaliuu [IpeaHa3HA4YEHbI IS OTNIEPATHBHO-
NMPOU3BOACTBEHHBIX IOJIPA3/ICJICHUA TEPPUTOPHAJIBHBIX YIIPABJCHUMN IO
TMAPOMETEOPOJOTMM U MOHHUTOPHHTY OKpYyXarouen cpeasl Pocrugpome-
T4, OCYLUCCTBIAIOLIMX OpPraHM3al{i0 U MPOBEICHHE HAOJIOACHHUM 3a CO-
crosHueM [IBO B pamkax I'ocynapcTBeHHOM ciyxObl HaObmoaeHu Poc-
CHM.

1.3 Hacrosimue peKkoMeHAAUUH MOTYyT ObITh HCIIOJIb30BaHbl B Ka4yeCT-
BE METOAUYECKOTr0 MOCOOUS CMELUATUCTAMU M NPAKTHYECCKUMH pabOTHH-
KaMH [ApPYrdx HOpUPOJOOXpaHHBIX OpraHu3aliMf, OCYUICCTB/SIIOLIUX Ha-
OJIIOIEHHSA 3a 3arpA3HEHUEM OKPY KarOLIEHA CPEbI.

2 HopMaTHBHBIE CCHIIIKH

B HacTosUX peKOMEHAALMAX UCIOIb30BaHbI CChUIKK Ha CIIEAYIOLIUE
HOPMAaTHUBHbIE JOKYMEHTHI:

['OCT 12.1.005-88 CCBT. Obue caHMTapHO-THTMEHHYECKHE TPeDO-
BaHUA K BO31yXy paboueii 30HbI

['OCT 12.1.007-76 CCBT. Bpennsie BemectBa. Knaccudukaiuysa u

obuiue TpedboBaHUsA 6€30MaCHOCTH

* e o bag Yoi

[Ipu usnoxeHun oOmux TpeOGoBaHMH A ONMpPEACICHU YaCTHYHOM OygepHOit eM-
KOCTHU ¥ YaCTUYHOH MTHOBEHHOM Oy(epHOt eMKOCTH IIPUMEHSAETCA UX COKPALLIEHHOE
Ha3BaHHE «Oy(depHas EMKOCTbY.
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[OCT 17.1.5.04-81 Oxpana npupoabl. I mgpocdepa. [Tpubops! U ycT-
poiicTBa s otOopa, nepBUYHONA 0OpabOTKM M XpaHeHHs MpOO MPHUPO/I-
HBEIX BOJ. OOLIHUE TEXHUYECKHE YCIOBHUS

['OCT 17.1.5.05-85 Oxpana npuponsl. ['uapocdepa. O6ue Tpedo-
BaHUSA K OTOOpY NpoO MOBEPXHOCTHBIX U MOPCKUX BOJ, JibJa U aTMOCHhep-

HbIX OCaJKOB
['OCT P 51592-2000 Boaa. O0wue TpeboBaHusa Kk oTOopy npob

[Ipumeuyanne — CcbUIKM Ha OCTAJIbHbIE HOPMATUBHBIE H TEXHHUYECKHE JOKY-
MEHTBI IIPUBEAEHHKI B pa3acne 4.

3 TepMHHBI ¥ onpeaeIeHUS

B HacToAlMX pPEeKOMEHAAUMAX MPUMEHEHBbI CICAYIOIMHUE TEPMHUHBI C

COOTBETCTBYIOLIUMH ONPEACIICHUAMU:
3.1 noanaa dydepHas eMKOCTh BOAHbIX O0BEKTOB K 3aKHCJIECHHIO:

CrioCOOHOCTh BOJHOH 3KOCHCTEMBI K HEMTPAIM3aLUH KUCJIOT 34 CYET BCEX
KOMIIOHEHTOB 3KOCUCTEMBI (PAaCTBOPEHHBIE B BOJIC U B3BELLUCHHbLIE Bellle-
CTBA, JOHHBIE OTIOXEHHUA, THAPOOUOHTHI).

3.2 yacmuunas OydepHass eMKOCTb BOAHLIX 00BEKTOB K 3aKHCJIe-
HuI0: CrnocOOHOCTE BOJHOM 3KOCHCTEMBI K HEHTpalM3allid KUCJIOT 3a
CYET PaCTBOPEHHOIO U B3BEIICHHOI'O BEILECTBA B BOJE.

3.3 yacmuyuHana m2rHoeerHas 0ypepHan eMKOCTh BOAHLIX 00bhEKTOB
K 3aKHCJECHHIO: C(CriocOOHOCTh BOJAHOM 3KOCHCTEMBI K HEHTpalv3anuu

KHCJIOT 3a CYET B3BELLICHHOIO BELIECTBa B BOJE.
3.4 oonycmumoe Bo3aercTBHe: Bo3aeicTBue, B pe3ysibTaTe KOTOPO-
ro BKOCUCTEMA MOXET BEPHYTHCSI B UCXOAHOE COCTOSAHUE.
3.5 kpumuueckoe Bo3aeiicTBue: Bo3aeHCTBHE, NPU KOTOPOM HPEXKIE
CYLECTBYIOIAsA 3KOCUCTEMA IpeoOpa3yeTcs B MEHEE NPOAYKTUBHYIO (YII-

POLICHHYIO).

4 CpeacTrBa u3MepeHHii, BCIOMOraTe/ibHbi€ YCTPOHCTBA, pEaAKTHBHI,
MaTepHAJIbI

4.1 CpeacrBa u3mMepeHHil, BCIIOMOraTe/ibHbIEC YCTPOHCTBA

[Ipy BBITIOJIHEHHWHU U3MEPEHUN MPUMEHSIOT CJIEAYIOIUE CPEACTBA M3-
MEPEHHUH U JIpYTHE BCIIOMOraTejibHble YCTPOHUCTBA:

4.1.1 pH-MeTp nan noHoMep J1000ro THIA C KOMIUIEKTOM JJIEKTPO10B
ans uaMepenns pH (Okorect-2000, pH-150, pH-155, Aunon-410 u np.).
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4.1.2 Hunuuapsl MepHbie ucnondenus 1, 3 no 'OCT 1770-74 Bme-
ctumocTteio 100 M’ - 1 wr.

4.1.3 Koabsl MepHble 2-r0 Kjacca TOYHOCTH MCIIOJIHEHMA 2, 2a Mo
F'OCT 1770-74 BMecTUMOCTBIO SO0 cM” - 2 wiT.

4.1.4 bropetrku 2-ro knacca TodyHocTH HcnojHeHusas 1,3 mo I'OCT
29251-91 BMECTHMOCTBIO 25 cM" - 2 LIT.

4.1.5 IIuneTka ¢ OQHOM OTMETKOH 2-r0 KilacCa TOYHOCTH HUCIOJHEHUS
2 1o TOCT 29169-91 BMecTHMOCTBIO 50 M’ - 1 .

4.1.6 Crakanbl B-1, TXC mo T'OCT 25336-82 BMECTHMOCTBIO
100 cM’ - 2 .

4.1.7 MaruutHas Memanka [12-6100 no TY-3615-009-23050963-98.

4.1.8 ITanouka crexkisaHHas o ' OCT 27460-87.

4.1.9 Ilocyna crekasHHas )11 XpaHEHUd MpoO U pacTBOPOB BMECTH-
MocTbIO 0,5 1 1,0 M.

4.1.10 Ilocyna noausTUACHOBAsS (MOJUNPONUICHOBAA) MJIA XPaHCHMUA
npo0® ¥ pacTBOPOB BMECTUMOCTBIO (0,23 o 1 1,0 v

4.1.11 YcrpoicTBO ans ¢puIbTpOBaHUS NPod ¢ UCHOJB30BAHHEM MEM-
OpaHHbiX uabTpoB. [IpnGop BakyymHoro ¢guinbtpoBanusa I[IB®-35 no
TY-3616-001-32953279-97.

4.1.12 Hacoc BakyyMHbI# J1I000r0 THna. TeXHUYECKHE XapaKTEPUCTH-
ki Hacoca HBM-5: GpicTponeiicTBHE — 5 M°/4ac, MpeIOCTABIsAEMblil Ba-
KyyM — 30-60 MM pTyTHOro ctona, MOLIHOCTE IJIaBHOro asuraresns 150-
200 BT, nanpsxxenue nutanusg 220 BOJIBT.

I[TpuMeuyanue - JlomyckaeTcss HCOJIb30BaHUE APYTHX THIIOB CPENCTB H3MEpE-
HHU, BCIIOMOTraTeJIbHBIX YCTPOMCTB, B TOM YHCJIE HMIIOPTHBIX, ¢ XapaKTepPHCTHKaMHU
He XYyXK€, UeM Y IPHUBEACHHBIX B 4.1.

4.2 PeakTHBbI H MaTEePHAJIbI

Ilpy BBINOJIHEHMH HU3MEPEHUN TIPUMEHSIOT CIEAYIOLUME PEAKTUBBI U
MaTEPUAIBI:

4.2.1 Kucnora cepHas, cranaapr-tutp no Ty 6-09-2540-72.

4.2.2 Boaa auctunnupoBaHHas 1o 'OCT 6709-72.

4.2.3 Ounbtpel MeMOpaHubie "Baagunop MOAC-0OC-2", 0,45 MKM 1o
TV 6-55-221-1-29-89 nnu apyroro THna, paBHOLECHHBIE 110 XapaKTEPH-
CTUKaM.

Ilpumeuvanue - Jlomyckaercsi HCIOJIL30BaHHE PEAKTUBOB, H3TOTOBJICHHBIX MO
OpYrol HOPMATHUBHOM M TEXHHYECKOH AOKYMEHTAllHH, B TOM YHUCJIE HUMIIOPTHBIX, C
KBaJIM(PUKalMeH HE HIDKE yKa3aHHO! B 4.2.

3
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S MeToa uimepeHHi

Onpenenenue 6ydepHoit emkoctu (KHC) BogHoro o0OnexTa gocrura-
€TCS TUTPOBAHUEM ITPOOBI BOABLI pACTBOPOM CEPHOM KHUCJIOTHI A0 HCUYEpIia-
Hust KHC (pe3koro neperuta kpuBoi TUTpoBaHUs). CepHas KHCI0Ta Bbi-
ObpaHa MOTOMY, YTO SABISETCS Npeobaafaloled B KUCIOTHBIX aTMOCQep-
HbIX ocaakax. [loapo6Ho onpeneneHue 6yPpepHO eMKOCTH BOJHBIX O0Bb-
€KTOB K 3aKHCJIEHHIO ONMMCAHO B MPHUJIOKEHUH b.

6 TpeOboBanusa 6e30MacCHOCTH, OXpPaHbl OKPYXKalouei cpeab!

6.1 IIpu BeinonHeHUH onpeaenacHus 0ypepHO EMKOCTH BOAHBIX 00b-
€KTOB K @aHTPOIIOr€HHOMY 3aKHCJICHHIO B Mp0o0aX NPUPOIHBIX BOJ COOJIIO-
Nal0T TpeOOBaHUA 0€30MaCHOCTH, YCTAHOBJICHHBIE B HALIMOHAJIBHBIX CTaH-
JapTax ¥ COOTBETCTBYIOLLIMX HOPMATUBHBIX JOKYMEHTAaX.

6.2 Ilo creneHn BO3ACHCTBHSA HAa OPraHU3M BpEJHBIC BEUISCTBA, UC-
[10JIb3YEMbBIC TIPH BBIMIOJTHECHHM H3MEPCHUN, OTHOCATCS KO 2-My, 3-MYy
Kjaccam onacHocty no I'OCT 12.1.007.

6.3 ConepxaHue MCIOJIb3YEMBIX BPEAHBIX BEIECTB B BO3ayxe pabo-
Y€l 30HBI HE JOJ/DKHO MPEBBILIATE YCTAHOBJICHHBIX MpeaesibHO AONMYyCTHU-
MbIX KOHUEHTpauu B cootBeTcTBUM ¢ I'OCT 12.1.005.

6.4 BpenHo neicTByloMEe BEUIECTBA MOAEXKAT COOPY M YTHIM3ALUH
B COOTBETCTBHH C YCTAHOBJICHHBIMH MpaBHIaMH.

7 TpeboBanus K KBaJH(PHKALNY ONIEPATOPOB

K BBIMOJHEHUIO M3MEpEHUH U 0OpabOTKE HUX pe3yJIbTAaTOB AOIMYCKa-
IOTCA JHLA CO CpeAHUM NpodecCHOHANBLHBIM O0pa30BaHUEM, MMEIOIIHE
cTa)XX pabOoTHI B JITAOOPATOPHUU HE MEHEE T0Jia U OCBOMBIIIUE METOIHUKY.

8 Yc10BHSA BbINOJTHEHHSI H3MEPEeHHi

[Ip¥ BBIMOJHEHUU U3MEPEHHUH B N1aOOPaTOPUU NOJLKHEI OBITH COOJIO-

NI€HBI CIECAYIOLIUE YCIIOBUS:

- TEeMIlepaTypa OKpyxarolero Bo3ayxa (22+5) °C;

- atMocdepnoe nasnenue ot 84,0 no 106,7 xIla (ot 630 go 800 MM
pT. CT.);

- BJIQXHOCTH Bo3AyXa He 6osiee 80 % npu 25 °C;

- HampsbkeHue B cet (220+10) B;

- 4acTOTa MEPEMEHHOrO ToKa B ceTH nmutanust (50x1) [
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9 OT60p M XpaHeHHE IPOO

9.1 Or6op npob ang onpenenenus 6yPpepHOH €MKOCTH BOJAHBIX O00Bb-
€KTOB K 3aKMCIECHHUIO TNpou3BOAAT B cOOTBETCTBUM ¢ I'OCT 17.1.5.05 u

['OCT P 51592. O6opynoBanue mansa ordbopa npod AOHKHO COOTBETCTBO-
Batb I'OCT 17.1.5.04 u I'OCT P 51592. IIpoObl oTOHMparOT B CKJISHKH
BMeCTHMOCTBIO 0,25 1M’ NpEeABAPUTEIHLHO OIMOJOCHYB KX 2-3 pa3a OTOH-
paeMor BOAOMH. ECi TpeOyeTcs onpeaenaTs ¥ acmuiuHyio MeHO8eHHY10 OY-
depHYIO €MKOCTb, Mpo0y cpa3y nociye ordopa PUIBTPYIOT 4YEpe3 MEM-
OpaHHBIH PUILTP C pasMepom nop 0,45 MKM.

MeMOpaHHbie QUILTPEI NEpe yNOTpeOJIEHHEM OYMILIAIOT ABYX- TPEX-
KpaTHbIM KUIIS4Y€HHEM B TeueHue 15-20 muH B 100 CM’ JIEMOHHPOBAHHOI
BOAbL. UucThie QUABLTPHl XpAaHAT B IUIOTHO 3aKpbiToM Orokce. IlepByro
nopumio ¢uiabTpatra OTOpachIBaloT. IIp HEOOXOAUMOCTH OIpEeACICHUS
yacmuunou OypepHOil eMKOCTH, OTOMpPAIOT HEQHUIBbTPOBAHHYIO NPOOY.

9.2 I1IpoObt BOABI HE KOHCEPBUPYIOT.

10 IToaroroBka K BHINOJHEHHIO H3MEPECHH I

[lepen BBINOJHEHUEM U3MEPEHHS CIIEAYET IPUTOTOBUTH PacTBOP CEP-
HOH KHUCJIOTHI.

11 NpUTOTOBJICHHS pacTBOpa CEpHOI KHUCIOTHI ¢ MOJIIPHOI KOHLIEH-
TpauyMer KOJU4YecTBa BeliecTBa dkBUBajeHTa (KBJ) 0,02 MOJIB/IM” HC-
NOJIb3YIOT CTAHAAPT-TUTP (CM. 4.2.1), KOTOpBIA NEPEHOCAT B MEPHYIO KOJI-
Oy BMecTUMOCTHIO 500 cM, pacTBOPSAIOT B AUCTH/UIMPOBAHHOM BOJE H 10-
BOJAT A0 METKH. 3aTEM IMUIIETKOM ¢ OJHOM OTMETKOH orOHparoT S0 cM®
[IOJIYYEHHOrO pacTBOpa, MEPEHOCAT €ro B MEPHYIO KOJI0Y BMECTUMOCTBIO
500 cM” ¥ OBOIAT 00BEM OJUCTUJIJIMPOBAHHOM BOLOM 10O METKH. XpaHsAT B
CTEKJITHHOH WJIH MOJIU3THJIEHOBOW F'€pMETUYHOH IMOCYIE.

11 BoinojiHeHne U3MepeHHid

11.1 JIna onpenenenus vacmuunon 6ydhepHO EMKOCTH BOJHOIO 00b-
€KTa U3 He(PUIbTPOBAHHOMN MNMpoOBI Boabl oTOMparoT S0 cM, [IEPEHOCAT B
XUMUYECKMA CTaKaH U MOMELAIOT €r0 Ha MarHUTHYO Memaiky. [IpoOy
BOZIBI THTPYIOT PAacTBOPOM cepHoil kucioTel 0,02 mMons/mm” KBD npu mo-
CTOSHHOM IEepeMELIUBaHUH (MPH BKIIOYEHHOM MAarHUTHOM Memaike). I1o-
cie n00aBKU KHUCJIOTHI ONpelessaeTcs paBHOBECHAs KOHUEHTpAaLMs HOHOB
Bofopozaa, T.e. pH-MeTpoM ¢ukcupyercs 3HaueHue pH. Kak cieayer u3
IKCMEPUMEHTAIBHBIX JaHHBIX, YUCJIeHHOE 3HaYeHUe pH Ha npubope (pas-

3
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HOBECHE) YCTaHAB/IMBAETCA B T€4EHUE 2-10 MHUH (B 3aBHCHMOCTH OT KOJIU-
4eCTBa H MHHEPAJILHOIO COCTaBa B3BELICHHBIX BEUIECTB). TUTpOBaHHUE BeE-
aercs 0o Kputuueckoro ypoBHs (xkoraa KHC npo6wl Bogsl OyaeT ucuep-
MaHa), ocje Yero Mpou3BOAAT eule 4-5 100aBOK KUCIOTHI H CHUMAIOT I0-
Ka3zaHud pH. DKcnepuMEHTaIbHbIE AAHHBIC HAHOCAT Ha rpadMK 3aBUCH-
MOCTH YHMCJICHHBIX 3HaY€HUM pH OT KOHUEHTpanun J00aBlIeHHON CEpHOM
KUCJIOTEI. bydepHas eMKOCTh onpeneysieTcsi Ha KPMBOM THUTPOBAHMUS B
TOYKE PE3KOro CHWXeHUA 3HaYeHUuM pH (Touka nepernba) U YUCIEHHO
paBHa& KOJIMYECTBY MOCTYIHUBIIEH B MPOOY KHUCJIOTHI (B MMOJTB/AM” KB3),
Na)Ke He0OJIbLIOE MPEBBIILIEHHE KOTOPOr'o MPUBOJHUT K PE3KOMY CHHXKEHHIO
pH npo6sl BOAbI (CM. IIPHIIOKEHHUE b).

JlaHHbpIH MeToa pekomenayercsa as onpeaenenuss KHC Bcex BoaHbIX
OO0BEKTOB, OCOOEHHO 1 FOXKHBIX PEK C BBICOKOH MYTHOCTBI), a TAKXKE JB-
TpodHbBIX BOJHBIX 00BEeKTOB. HacTnuHas OydepHas eMKOCTb 00Jiee MOTHO
OTpa)KaeT KUCJIOTOHEUTPATHUIYIOLLYIO CITOCO0-

HOCTBh BOJHOI'0O OOBEKTa U HE TPEOYET MPOBEACHHS KOPPEKLUH BEJIM-
4iHbI O0y(epHOH €eMKOCTH Ha COJEP)KaHUE B3BEUICHHBIX BEHIECTB B BOJE.

11.2 JIna onpeaeneHUs uacmuyHou MeHo8eHHoUu Oy(pepHOli eMKOCTH
BOJHOH 3KOCUCTEMBI, B3BELICHHBIE BEIUECCTBA OTACISIOT PUIBTPOBAHHEM
MpoObl BOABI Yepe3 MEMOpaHHBIN QJHJ'IBT]}) ¢ auamerpowm mnop 0,45 mxm. U3
$GUIBTPOBAHHONH BOAbI OTOUpAIOT 50 CM~, IEPEHOCAT B XUMUYECKHUII CTa-
KaH ¥ MOMEUIAIOT €ro Ha MarHUTHYIO MeAIKy. Jlajiee onpeneneHue vac-
muyHoU MeHo8eHHOU OY(PEPHOM EMKOCTH BOJHOM DKOCHUCTEMBI MPOBOIMT-
cq aHajoruyHo 11.1.

DTOT METOJ, MOXXET NPHUMEHATLCA A1 03€p U pPaBHUHHBIX DEK, HE HC-
NLITHIBAIONIUX 3HAUYUTENBHBIX Ce€30HHBIX KoJebanuii KHC 3a cyeTr usme-
HEHHs COACpXKaHUS B3BELICHHBIX BelleCcTB. OnpenenceHue uyacmudHou
meHoeeHHoUu OydepHOH €EMKOCTH BOJHOM 3KOCUCTEMBI HEOOXOIHMMO B TOM
ciydae, Koraa HeoOXoauMo conoctaBuTh OydepHyo eMkocth ¢ ANC, on-
peleJICHHYIO METOJA0M XEHPHKCEHA (CM. MPUJIOXKEHHUE A).

11.3 IlpeumyumiecTBOM mnpemiaraeMod METOAMKHA OLEHKH OydepHoi
EMKOCTH K aHTPONOI€HHOMY 3aKHCJIEHHIO SBJISETCA TO, YTO HET HE0OXO-
JIUMOCTH OINPEACICHHUS BCEr0 KOMIIOHEHTHOIO COCTaBa paCTBOPEHHLIX He-
OpraHMYEeCKUX U OpraHMYECKHX BELIECTB BOJBI, YYaCTBYIOLIUX B HEHTpa-
JIA3alMK CHJIBHOM KMCJIOTHI, a caMa OydepHas eMKOCTh OLIEHHBAETCS KO-
JTHYECTBOM KHMCJOTHI, 3aTPAauY€HHOW HA JOCTHXKECHUE KpuUmuyeckozo WJH
donycmumozo 3HaueHus pH. JJaHHBIA METOL ABASETCS NPAMBIM, a HE pac-
YETHBIM, KaK MPUMEHAEMbIA B MUPOBOH TNPAKTHKE METOH OIpEaeIecHUs

6
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ANC, 1 He TpeOyeT npoBeAeHHUS KOPPEKUMHM HA YCTPAHEHHUE JIOJH JIEMEH-
TOB, NOCTYMNAIOIIKX B COCTABE MOPCKUX a’po30JiCiH U BBCACHUS MOIPABOK
Ha IPUCYTCTBHE B BOJAE B3BCIICHHBIX BELIECTB.

12 O6paboTka pe3ybTaToB

Pe3ynbTaTel TUTpOBaHUs MPOOBI BOABI CEPHOM KHUCJIOTOH 0OpabaThi-
BaloT rpadgoanaiuTnueckuM MeTtoaoM. Ctposit rpaduk 3aBucumoctu pH
NpoObl OT KOHLIEHTPALIMK CEPHON KUCJIOTHI U IO TOYKE PE3KOr0 CHUKEHUA
pH (B Touke nepernba) ycraHaBIMBarOT 3HauceHUE Oy(¢pepHOl E€MKOCTH
BOJHOTO 06bekTa B MMOJIB/qM- (KBD) cepHO# KMCIOTHI, molue/uieii Ha
tutpoBaHue. [lo BenuunHe 6ydepHoit emkoctu oueHuBaroT KHC npoOsl
BOJIBI.
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IIpunoxenne A
(cripaBoYHOE)

Kpurepuu 3aKkHc/IeHHS NIPHPOAHBIX BOA, HCIIOJIb3yeMbi€ B MRPOBOM
NPaKTHKE

Kpurepuu 3akuciieHMs NPUPOAHBIX BOJ, MCMOJL3yeMbi€ B MHPOBOI
MPaKTUKE pa3IMYHBIMH MCCIICAOBATESIMU BKJIIOYAIOT CIEAYIOLIHUE THIPO-

XUMHUYECKHUE MapaMmeTphl: JMHaMuKa pH, conepxxanue SO,”", AI’*, menou-
HOCTb, Noka3zaTesir ANC (KHC), COOTHOLUEHHE KOHIIEHTPALMH pa3IMYHbIX
HOHOB U Apyrue. AHaJu3 CYHICCTBYIOILMX KPUTEPHEB 3aKUCJICHHUS IpHBe-
neH B paborax [1]- [S] u ap.

Huzkue 3nauenus pH M BbicokMe KoHueHTpauuu SO, U A" sBns-
IOTCA CNECACTBUEM AHTPOIOIr€HHOrO 3aKUCJICHUS BOAHBIX OOBEKTOB, HO HE
MOTYT CJIYXXHUTb Mepod OydepHOH €EMKOCTH BOJHBIX 3KOCHCTEM K aHTPO-
[IOF€HHOMY 3aKHCJICHHIO.

[llenoyHoCTh XapakTepu3yeT OY(DEPHYIO €MKOCTb BOJ, HE COJEpiKa-
[IMX OPraHUYE€CKUX KHUCJIOT, U 00YCIIOBJIEHA IPUCYTCTBUEM B BOAE TMAPO-
KapOoHaT-HoHa. OnHako pacueT OydepHON criocoOHOCTH MPECHOBOAHBIX
’KOCHCTEM TOJIBKO MO WEJOYHOCTH OYIET He MOJIHBIM, TaK KaK KHCJIOTO-
HeHTpalIu3yoled cnocodOHOCTeIO 00J1aJal0T cjlabble HOHBI APYTHX HEOp-
rAHUYECKUX U OPraHMYeCKMX KHCJIOT, a Takke MeTabOoJUTHI rHAPOOHO-
HTOB, [PHCYTCTBYIOHIME NPAKTHUYECKH MOBCEMECTHO B IOBEPXHOCTHBIX
BOJax.

CHUMIOTOMOM 3aKHCJIEHHS BOJ M HNPH3HAKOM NEPEXOJHOTO COCTOSHHS
03€p K 3aKHUCJICHBIM MOTYT CJY>XWUTb COOTHOIICHHS MOHOB B 3KBHBAJICHT-

Hoit popme — HCO,;7/S0,>, SO, /(Ca®™ + Mg*), HCO; /(Ca**+ Mg™).
JlaHHbBIe noka3aTenn Haubojee MH(POPMATHBHEI NIPH H3YUYEHHH CE30HHOH
JUHAMHMKH U MHOTOJIETHErO TpeHJa Ha OJAHMX H TeX Ke 00BbeKTax, Mno-
CKOJIBKY 3TH NapaMeTphl JOCTATOYHO JIETKO ONpeAcasaeMbIe U IO HUM Yac-
TO UMEIOTCS IJIMHHBIE pAAbl HaOMoaeHu# [ 1], oJHaKO OHW HE MOFYT CJy-
)XKUTb OLIEHKOH Oy(depHOil €eMKOCTH NPECHOROAHBLIX IKOCHUCTEM Ha JAAHHBIH
MOMEHT BPEMEHH.

OOLUEeNpHUHATEIM KpUTEPHEM 3aKHCJICHHS BOJ B MHUPOBOH MPAKTHKE
sBiseTcs X nokasarenabs ANC, KOTOpheiH oTpaxkaer OydepHy0 cnocoo-
HOCTb BOJI, TO €CTh CIIOCOOHOCTh BOAHOM CHCTEMBI K HEHTpaIM3allMy TeX-
HOT€HHbIX KUCJIOT. JIaHHBIA METO MPERIOKEH XEHPUKCEHOM U Ap. [2].

[Tokazarears ANC HaxoasT ABYMs METOAAMH 110 ¢opMyJiaM:
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ANC, = Ca® + Mg + Na" + K" -S0O,* -NO; ™ ; (A. 1)
ANC,=HCO; + A" -H" - AI™* . (A. 2)

[Ipy AOCTOBEPHOM XMMHUYECKOM OINpPERCIEHUH BCEX COCTABJISAIOIIUX
XUMHYECKOIO COCTaBa BOJI U XOpOILIEM NoKa3atesie OajlaHca HOHOB 3HAaYe-
HUs ANC; u ANC, coBnagaror.

CoaepxxaHue 3JIEMEHTOB IPEJACTABJIAIOT B IKBUBAJIEHTHON (opme U
KOPPEKTHPYETCH HAa YCTPAHEHHUE TOJIH 3JIEMEHTOB, MOCTYMNAIOUUX B COCTa-
BE€ MOPCKHMX adp030JIEH MO UX OTHOHIEHHIO K XJIOp-UOHY. lIpuHMMaeTtcH,
4YTO B MPHPOJHBIX BOJaX, rae npeobsagaeT aTMOCHEPHOE MMUTAHUE, XJIO-
pUIBI UMEIOT TOJIBKO MOPCKOE MPOUCXOXKACHUE, a Npyrue UOHbL J0OaBA-
IOTCS B MPOMNOPLUAX, COOTBETCTBYIOIMX MOPCKUM BOJAM.

KOHLEHTpauuu OCHOBHBIX HOHOB (HAnpUMEpP, KAJIbIHs) C KOppEKLIHUeE
Ha MOPCKHUE adpo30JIM, NOCTYNAaKIHe B BOAHBIE OBEKTHI, PACCUHUTHIBAIOT
CJICAYIOLIUM 00pa3oM:

Ca”™ = Ca®*- 0,037[CI].

AHaJIOTHYHO PACCUYHTHIBAIOT U JIPYrue HOHHI.

OaHako npu MNpOBeACHHUH TNOAOOHOH KOPpPEKUHMHA BO3MOXKHA rpyodas
omMOKa, TaK KakK /I MHOTUX PEK CyLIECTBEHEH BK/IaJ IMOA3EMHBIX BOJ,
NPUBHOCALUMX HMOH XJiopa. KpoMe TOro, onpeaejieHue BceX KOMMOHEHTOB
BOJbI, YYACTBYIOIIUX B HeHTpaInu3alUi CHIBHBIX KUCJIOT (c/1abble aHUOHE!
HEOPraHMYECKUX U OPraHMYECKUX KHMCJIOT, T'YMHHOBBIE, (DYJIBBOKUCIIOTHI,
NoJaXA(EHOIbI, AMUHOKHUCIOTHI, OCJIKH, MOJMIIENITHALI U Op.), YpE3BLIUAHHO
TPYJAOEMKO M TNMPAKTUYECKH HEBO3MOXKHO, TaK KakK MNpUBEAET K OOJIBLINM
3aTpaTaM BPEMEHH U CpeacTB [6] u [7].

HenocraTkoM BCEX CYIIECTBYIOIUX METOLOB OLEHKH Oy(depHOH eM-
KOCTH BOJHBIX OOBEKTOB K 3aKMCJICHHUIO ABJISAETCA U TO, UTO OHHU HE Y4YH-
THIBAIOT KHCJOTOHECHTPAIM3YIOIIYK) CNOCOOHOCTh B3BEUICHHBIX BELIECTB.
[To nuTepaTypHbIM daHHBIM [8] /JIs MHOrMX PE€K HEOOXOAUMO TPOBOIUTE
KOPPEKUUIO BEJIUYHUHBI OYy(EepHOH €MKOCTH Ha MPHUCYTCTBHE B BOJAE B3Be-
HIeHHBIX BemecTB. OQHaKO AJIS KaXXA0ro BOAHOTO 00OLEKTa TaKas MOIpaB-
ka Oyzer cyry0o MHAUBHAYAJbHOW, H ONpeAC/IUTh €€ 3apaHee, UCXoAs U3
OOIIIUX TEOPETHUECKHX COOOpaKEHUM, HEBO3MOXKHO.

[ToaToMy npu pa3zpaboTke npeajaracMoro Merojaa rMprUHAITa U3BECTHaA
[MPeANOCHITIKA, YTO MPU U3YUYEHUH CIIOXHBIX U MHOTO(PaKTOPHBIX HpOLIEC-
COB CJIIECAYET OTJAaBaTh IIPEANOYTEHHE MOACIHPOBAHUIO MEPE] pacUYCTHEI-
MU aHAJIMTUYCCKUMHU METOHAMMH.
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IIpumep onpeneieHusa YacTuuHo#l OydpepHoH eMKOCTH peKn /IoH

B xauecTBe mpuUMepa pacCMOTpHUM ONpPEAECNEHUE YACTUUHOW Oydep-
HOH €MKOCTHU peKH lOH K aHTpONOreHHOMy 3akucjieHuro. Ha ocHoBe no-
JIyYeHHBIX AaHHBIX (Tabnauua b.1) crpouM rpaduk (pucyHok b. 1) u3meHe-
HUA 3Ha4Y€eHW pH BOABI B 3aBUCUMOCTH OT KOHLEHTpaUUH 100aBICHHOM B

Hpnaoxenne b
(CripaBO4YHOE)

npoOy CEpHOH KHCIIOTEI.

Tabmuua b. 1 — JlaHHBIE TUTPOBaHHUA CEPHOM KHCJIOTOH NpoObl BOAbLI PEKH

JloH
Jlo6aekn H, SO, MMois/aM° | 3HaueHus pH npobsl
| KB3 | BOJIBI
0 7,2
0,2 7,1
0,4 7,0
0,6 6,9
0,8 0,8
1,0 0,7
1,2 0,6
1,4 0,5
| 1,6 6,4
1,8 6,3
2,0 . 6,2
22 6,1
2.4 6,0
2,6 5,85
| 28 5,7
N 30 5,5
3,2 5,3
3,4 4,7
3,6 4,1
3,8 3,75
4,0 3,4
4,2 3,3
4,4 3,2
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KoHueHTpauus cepHol KHCJI0TBI, MMoab/aM> KBD

— COOTBETCTBYIIOILAs ONPEACIICHHOH METOAOM XEHPHUKCEHA;
"""""" *  JOIIYCTUMOE€ 3HAYCHHUC,
— T % KpPHTHYCCKOC 3HAUCHHE.

PucyHok b. 1 — Onpenenenue yactuaHoi 0ydpepHOi eMKOCTH peku JIoH

IIpu oueHke OypepHO EMKOCTH, OTBEYAKOIUEH KPUTHUYECKONA KHCIIOT-
HOW Harpy3ke Ha BOAHBIA OOBEKT B LEJIOM, Ha IpaHKE OIPEIACIISIETCS
ToukKa neperuda (peskoe cHwkeHue pH npu ucuepnanuu ANC Boawl) U
OIYCKaeTCA MEPNEeHAUKYJISIp Ha oCh abcuucc. B Mecte ero nepeceueHus ¢
OCbIO aOCIMCC CHUMAETCA 3HaueHWE NO0O0AaBJICHHOM (HEHWTpaJIM30BAHHOM)
cepHOl KMCNOThl (MMoab/oM> KBD), oTBevarolee 4acTHYHOH MIHOBEH-
HOH Oy(depHOH €eMKOCTH BOJHON 3KOCHUCTEMBI. JTO 3HA4Y€HUE COOTBETCT-
ByeT BeauuruHe ANC, onpeaeneHHoM METOA0M XEeHPHUKCEHa [2].

Ha pucynke b.1 npoBeneHue naHHOM omnepald MOKa3aHO CIUIOLUHOM
nuHUer co crpenkoil. Jlnga peku Jlon yacTu4dHas MIrHOBEeHHas OydepHas
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EMKOCTh K aHTPONOIN€HHOMY 3aKUCJICHUIO, OINpEAC/ICHHas MpeaiaraeMbiM
MEeTOAOM, cocTaBseT 3,2 MMoin/qm KBD.

[Ipu oueHke OydepHOH €MKOCTH K 3aKMCJICHHIO HUCCIEAYEMOIO BO-
HOro o0beKTa, onpeAc/icHUEe TOYKU neperuba Ha rpadpuke He 00s93aTeNbHO.
MOXXHO OUEHMTH OygepHyro emKoCcmb 600HO20 00BEKmMa, Omeeuarulyio
OONYyCMUMOU U Kpumuyeckou Kuciomuvim Hazpyskam. U3BecTHO [3], 4TO
Ouonoruyeckue 3¢@eKkThl 3aKUCIEHUA BOAOEMOB HAYMHAIOT TPOABJISTHCH
yxe npu 3HaueHud pH<6,5. B o3epax U pydbix YMEHBIIAECTCA BHIAOBOE
pasHooOpa3ue OpraHU3MOB, HAPYLUAIOTCA NUILEBbIC LENU. ITO 3HAYECHHUE
pH saBiseTca npeaenbHo NONYCTUMBIM Ui BOOAHOro 0OBeKTa B LiejioM. [1o
NaHHbIM pana uccneaosarenei [4], pH=5,6 aBaseTcda npeaebHbIM KPHTH-
4YECKHUM 3HAUYCHUEM, HHKE KOTOPOro MOT'yT BO3HMKATh HEOOpaTUMBbIE OHO-
JIOTHYECKUE MOCICACTBUA IS BOAHBIX 3KocucTeM. Ha pucynke b. 1 onpe-
NECJICHUE OONYCMUMOU H Kpumuyecxkou OygepHou emxocmu I0Ka3aHO
INTPUXOBBIMH JIMHHUAMH CO cTpeikaMu. B 3toM cirywae a1 peku J{oH Oy-
¢epHas eMKOCTbh, OTBeYaroLas oonycmumomy 3Ha4deHuio pH, cocrasur 1,4
MMouts/am° KBD, kpumuueckomy — 2,85 mmons/qM° KBD.

bOoNBIIMM NMPEUMYLLIECTBOM MPEAJIaraéMoro METoia ABJAETCS TO, YTO
Ha 3TOH K€ KPUBOH MOXKHO JIETKO ONnpeae/ T OyPEepHYIO EMKOCTh BOHO-
ro o0beKTa I ciaydas, KOrja XeCTKO 3alaHbl Npeie/ibHbIe 3HaueHus pH.
Hanpumep — OydepHyo €MKOCTb, MPU NPEBBHIIICHUH KOTOPOH BOJHBIE
OOBEKTHI NEPEXOAAT B pa3psal KUCIbIX (pH<S,0) wim k npesbitienuro [TJIK
nuTbeBOM BoAbl O pH (pH< 3,5). B 3TOM ciyyae U3 3aJaHHOro 3HaYCHMS
pH Ha ocHM opaMHAT BOCCTaHABIMBACTCA NEPHESHAUKYJISIP A0 MEPECCUECHU
C KPMBOI THTPOBAHHUSA U OT TOUKHU MEPECEUCHHUS OIYCKAETCS MEPIEHIHKY-
JIAp 10 MEPECEUYEHHUs ¢ OCBIK a0CLMCC, B TOUKE MEPECECUEHHUs C OCBIO adcC-
LUCC U CHUMAIKOTCA 3HaYeHUA Oy(pepHOM EMKOCTH.

BecbMma nepCcrieKTHBHBIM ABJSETCA BO3MOXHOCTh OMNPECICHHUS «J10-
MyCTUMOMN» H «KPUTHYECKON» Oy(PepHOH €eMKOCTH IJis KaKoro-nuoo Buja
TMAPOOMOHTOB (HANMpUMEp A4 pbIO, YYBCTBHUTE/IBHBIX K 3aKHUCJICHHUIO).
Tak, npu cumxeunu pH meHee 6,7-6,8 oTMeuaeTca yMEHbLIEHUE YHC/IEH-
HOCTH MOITYJIALUH JIOCOCH, apKTHUECKOro roJibla, popeiu, rojabsaHa, njoT-
Bbl (JONMYCTHMOE 3HaueHue), a npu pH< 6,0-5,8 otmMeuaeTca MaccoBas ru-
Oenb pbIO, ¥ MOMYJISLIMUA THX BUAOB PhIO HCUe3aloT (KPpUTUUECKOE 3HAYE-
Hue) [5]. OnpenencHue OydepHONH EMKOCTH B JAHHOM Cilydae NPOBOAUTCS
aHAJIOrMYHO, KaK M 114 ciy4yas ¢ XXECTKO 3aJJaHHbIM 3HaueHHeM pH.

Ciaenyer OTMETHUTB, YTO AJIA PAHOHOB cO ¢jaboi KHUCJIOTOHEHTPAJIN-
3YIOUIEH CIMOCOOHOCTBIO BOAHBIX OOBEKTOB K aHTPOIIOTEHHOMY 3aKHCJIE-
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HHIO Kak B Haiueid crpadHe (Koabckuii nmoayoctpoB, Kapenus, ceBep 3a-
nagHoit Cubupu, 3abakikanse U Ap.), TaK U 3a pyOeKOM IJI TUTPOBAHUS
npo0 BOABI CACAYET HCIMOJL30BATHL PACTBOP CEPHOHM  KHCJIOTHI
0.01 MO.IIB/I[M3 KBD. D10 Heobxoaumo A Toro, 4TtoOsl MOJYYHTh JOCTA-
TOYHOE YHCJIO TOYEK W MOCTPOMTH NeTaJbHbIA rpaduk n3MeHeHus pH Bo-
Il B 3aBUCUMOCTH OT J00ABOK CEPHOM KHUCIOTHI.

13
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JIMCT PETUCTPAIIMUA W3MEHEHUWM

Homep
U3MEHEHUSA

Homep nucra (CTpaHHIIb! )

U3MEC- | 3aMC-
HCH- | HEH-
HOI'O | HOTO

HOBOI'O

aHHY-
JINPOBAH-
HOTO

Homep

NOKYMEHTA
(OPH)

Iloamucs

Jarta
BHE- BBE-
CEeHMS | JeHUA
H3Me- | U3Me-
HEHUN | HEHUMN
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