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IIpuio:xenune 10

METOANYECKHUE YKA3AHUSI 1O ONEHKE TPAHC®OPMALINA/
PACTBOPUMOCTHU METAJIJIOB 1 UX COEJUHEHHUHA B BOJIE!

A10.1 Beenenue

A10.1.1 Hacrosimiue Meroauyeckue yKazaHUsT 110 HCHBITAHUAM — TpEJHA3HA4YeHbl  JUIs
OTIpEeNIeNIeHus] TOTO, C KaKOH CKOPOCThIO W B KaKOW CTENEHW METaUTbl U YMEPEHHO pacTBOPUMEIE
COCJAMHEHUS METAJJIOB CIHOCOOHBI 0O0pa30BBIBATH B BOJHOW CpejJe pPacTBOPUMBIC COCIUHCHMUS,
HaxOoJsIIIHUECsS B CBOOOJHOM HOHHOM COCTOSHMHM, M JPYrHe METaJJIOCOJCPKAIINE COCIUHCHUS B
CTaHJAPTHBIX JIA0OPATOPHBIX YCIOBUSX, SBISIOMINXCS PETPE3CHTATUBHBIMHU ISl YCIOBHH, KOTOPBIE, KaK
MpaBUIIO, BCTpPEYAIOTCS B OKpykarmieidl cpene. [lodydeHHbIe MaHHBIE MOTYT HCIIOIB30BATHCS IS
OLIEHKM KpaTKOBPEMEHHOW M JOJITOBPEMEHHONW BOJHOW TOKCUYHOCTH METAJUIa WJIM YMEPEHHO
pPacTBOPUMOTO COEIMHEHHUS METAIOB, W3 KOTOPOTOo 00pa3oBalics pacTBOPUMBIA cocTaB. Hacrosmiue
Mertoauyeckne yKa3aHWUS TI0 WCIBITAHUAM SBIAIOTCSA HWTOTOM TIpoBeneHHOW B pamkax ODCP
MEXIyHApOHOU pabOThI O BRIPAOOTKE MOX0/1a K UCIBITAHUSIM Ha TOKCUYHOCTh METAJNIOB U YMEPEHHO
pacTBOPUMBIX HEOPraHUYECKUX COCJUHCHHM METAJNIOB M MHTEPIPETAUUA IOJYYCHHBIX JaHHBIX
(ccpmka 1 B aTOM mpunoxkeHuH W pasnaen A9.7 mpunoxenust 9). Ilocie coBemaHuit m AUCKYCCHI,
COCTOSIBITUXCA B mociiennee Bpems B pamkax ODCP u EC, Obl1a mpoBeaeHa dKCIIepUMeHTalIbHaAs padoTa
U TIPEJICTABJIICHBI TIOJIYYCHHBIC B XOJI€ HEC JaHHBIC M0 HECKOJIBKHM METalljlaM M HX COCIUHCHHSIM, Ha
OCHOBE KOTOPBIX OBUIM TOATOTOBJIEHBI HacToAmue MeToandeckne yKa3aHUs 10 HCIBITAHUSIM
(ccputkm 5—11 B 3TOM IPUITOKEHUN).

A10.1.2 OueHka KpaTKOBPEMEHHOMW W JOJTOBPEMEHHONH BOJHOM TOKCHYHOCTH METAIIOB U
YMEPEHHO pPacTBOPUMBIX COEAMHEHUN METAJIOB OCYILIECTBJAETCS IYyTEM CPaBHEHHs a) KOHIEHTpaluuu
WOHOB MeETa/yla B pacTBOpe, BO3HUKAWOIIEH B Tpolecce TpaHCPOpMAlMU WIW PAaCTBOPCHHS B
CTaHJApPTHON BOJHOW cpefe, ¢ b) COOTBETCTBYIOIIMMH STAaJOHHBIMM JaHHBIMU IO 3KOTOKCHYHOCTH,
MOJIYYEHHBIMH C HCIOJB30BaHUEM pPAcTBOPUMOM METAJNINYECKOW CcoNM (3HAYEHUs OCTpOH U
XPOHMYECKON TOKCHYHOCTH). B 3TOM NMOKyMeHTe coaep)kaTcsi METOAMYECKHE yKa3aHWs B OTHOIICHUHU
MPOBEJCHUS UCHBITAHUN 10 TpaHchopmanuu/ pacTBOpUMOCTH. [lopsiiok JMeWCTBUH It COCTaBJICHUS
KJacCu(UKaUMKM BUAOB ONACHOCTH IS OKpY)Kalolled cpeasl Ha OCHOBE pe3yJbTaTOB NPHUMEHEHUs
METOJla WCTBITAaHUN Ha pacTBOpeHHE/TpaHCPOpMalMIo, HE BXOAUT B 00JacCTh pacHpOCTpaHEHUs
HacToAMMX MeToNMYeCKUX yKa3aHUH, W COOTBETCTBYIOIIME CBEACHHS Ha ITOT CUET COJEpXkaTcsi B
pazzene A9.7 npuwioxenus 9.

A10.1.3 Hns neneit HacTosmmx METOAMYECKMX YKa3aHUN 1O HCIBITAHUSIM TpaHCHOpPMAIIH
METAJUIOB M yMEPEHHO PAcTBOPUMBIX COEIMHEHUI METalJIOB BBOASTCSA CIEIYIOUIME ONpeaeTIeHHUs,
KOTOPBIE XapaKTePU3YIOTCA CIETYIOIUM 00pa3oMm:

a)  MeTalIbl B 3JIEMEHTapHOM cocTostHMM, M’, He pacTBOPAIOTCA B BOJAE, HO MOTYT
TpaHchopMUpOBaATHCS, TIEPEX0/is B CBOOOAHYIO (hopMy. DTO O3HAYAET, YTO METAILI
B OJJICMEHTapHOM COCTOSIHMHM MOXET pearupoBaTb CcO Cpelod, oOpasys
pacTBOpUMBbIC KATHOHHBIE WM aHHMOHHBIE MPOAYKTHI, U B XOJIe 3TOTO Ipolecca
MeTaJT OYJeT OKHUCIATHCS, T.€. MEPEXOJWTh M3 HEUTPAIbHOTO HWJIU HYJIEBOTO
COCTOSIHUSI OKHCIICHHS B COCTOSTHUE OKHCIICHHsI 00Jiee BEICOKOH CTEICHH;

b) B NPOCTOM COCIMHEHHUH METAJIJIOB, TAKOM, KaK OKCHUJ WJIU CYIb(HI, METal yXKe
HAaXOJUTCS B OKWCJICHHOM COCTOSIHUH, B PE3yJIbTaTe YETro MalbHEHIee OKMCICHUE
MeTajula MpPU BBEJACHUU COCAUHEHUS B BOJIHYIO CPEIy SIBJISETCS MAJIOBEPOSTHBIM.
OnHako, B TO BpeMs Kak COCTOSHUE OKHUCJICHUS MOXKET HE M3MEHUTHCH,

: OECD Environment, Health and Safety Publications, Series on Testing and Assessment, No. 29,

Environment Directorate, Organisation for Economic Co-operation and Development, April 2001.
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B3aUMOJIEHCTBUE CO CpPEJOM MOXKET INpPUBECTH K o0Opa3oBaHUIO Oojiee XOPOLIO
pacTBOpPUMBIX (opM. YMEpeHHO pPacTBOPUMBIM COCAMHEHHEM METajla MOXKET
CUUTATBCS COEJUHEHHE, JUIsI KOTOPOrO MOKHO BBIYHCIUTH IIPOU3BEJEHUE
pPacTBOPUMOCTH M KOTOpPOE MOXKET JaTh Majoe KOJUYECTBO CBOOOIHON (POpMBI
nyteM pactBopeHus. C Apyroil CTOpPOHBI, CIE€NyeT MPU3HATH, YTO KOHIEHTPALIHs
KOHEYHOTO pacTBOpa MOXET 3aBHUCETh OT psna (akToOpoB, B TOM 4YHUCIE OT
MPOU3BEICHUS PACTBOPHUMOCTH HEKOTOPBIX COEJIMHEHUN METaJIOB, BHIMABIINX B
0CaJIoOK TpH TMPOBEJICHWU WCHBITAHUS Ha TpaHCPOPMaIUO/pPacCTBOPHMOCTD,
HaIlpuMep FUAPOKCU aTFOMUHHMSL.

A10.2 OCHOBHBIE MOJI0KEHHUA

A10.2.1 Hacrosimue Mertoaudyeckue yKazaHusl 10  HMCHBITAHUSM  NPU3BAHBl  CIYXKHUTh
CTaHJApTHBIM METOJOM HPOBEACHUS JTa0OPAaTOPHBIX HCHIBITAHWH Ha TpaHC()OPMALUIO/PacTBOPUMOCTb,
OCHOBAHHOM Ha MPOCTOM HKCHEPUMEHTAJbHOM MpPOLEAYpE, 3aKIIOYaAOUIEHCs B MepeMElINBAaHUU
Pa3UYHBIX KOJHMYECTB MCIBITYEMOTO BellecTBa B 3a0yepeHHON BOAHOW cpene M oTOope oOpas3loB U
aHaJln3e PacTBOPOB 4Yepe3 ONpECICHHBIC TPOMEKYTKH BPEMEHH C LETbI0 ONpEeNIeHUS KOHIICHTPAIHHA
pPacTBOPEHHBIX HOHOB MeTaylIa B Boge. Huke onmuchIBaroTCS IBa Pa3HBIX THITA UCTIBITAHHUMI:

A10.2.2 Ilpeosapumenvnoe ucnvimanue Ha mpancgopmayuio/pacmeopumocms ymepeHHo
PACMEOPUMBIX COCOUHEHUTL MEMATLN06

A10.2.2.1 s yMepeHHO pPacTBOPUMBIX COCAWHEHUN  METaNIOB MaKCHMajibHas — oO0rmas
KOHIICHTPAIMS PACTBOPSHHOTO METajljla MOXKET OBITh OINpeJeieHa UCXOAS U3 IMpejeia PacTBOPUMOCTH
COCIMHEHUS METaJIJIOB U MTOCPEACTBOM MPEeABAPUTEIHHOTO WCIIBITAHUS Ha
TpaHcPopMaIuo/pacTBOPUMOCTh. Llenb 3TOro mpeaBapUTENbHOTO HWCHBITAHUS, MPOBOJUMOTO IPH
O,ZII/IHO‘-IHOfI Harpyske, 3aKjIro4acTCd B BBIABJICHUU TEX COC)IHHCHHﬁ, KOTOPBLIC IOJABEPTAOTCA mmbo
pacTBopeHH0, TU00 OBICTpOM TpaHCHOPMAIMU TaKUM 00pPa3oM, YTO WX MOTEHIUAT SKOTOKCUYHOCTH
HEBO3MOXXHO OTJIMYHTH OT COOTBETCTBYIOIIETO MOTEHI[MAIA PACTBOPUMBIX (HOPM.

A10.2.2.2 YMEpeHHO pacTBOPUMbBIC COCIMHCHHUS METAJIJIOB B MPEJCTaBICHHON Ha peIHKE (Gopme ¢
HaUMEHBIINM Pa3MepOM YacCTHULl BBOJATCS B BOJHYIO Cpely MpHU eAuHOBpeMeHHOU Harpy3ke 100 mr/m.
PacTBopeHue mocturaercs myTeM MepeMelnuBaHus B TedeHwe 24 yacoB. Ilocie mepemermmmBaHHs B
TedueHue 24 4acoB U3MepseTCsl KOHIICHTPAIMS HOHOB PAaCTBOPEHHOTO METaJla.

A10.2.3 Ilonnoe wucnvlmanue Ha mMpancoopmayuio/pacmeopumocms Mmemanioe u uUx
YMEPEHHO PACMEOPUMDBIX COCOUHEHUT

A10.2.3.1 Lenr TmMOJHOTO HCHOBITAHWS Ha TPaHCPOPMAIUIO/PACTBOPUMOCTD 3aKIIOYaeTCs B
OTpEJICIICHUH CTENEeHN PACTBOPHUMOCTH WM TpaHchopMally METAIJIOB W WX COCIMHEHUH Mocie
ONPEICIICHHOIO IEepHoAa BPEMEHU INpPU Pa3IMYHBIX HArpy3Kax, BBOAMUMBIX B Boay. Kax mnpaswuio,
MAacCCUBHbBIE W/WIM MOPOIIKOOOpa3Hble (GOpPMBI BBOAATCS B BOAHYIO Cpeldy IpPH TPEeX pa3IddHbIX
Harpy3skax: 1, 10 u 100 mr/n. Ogunounas Harpy3ka 100 Mr/m MoKeT HCMOIB30BaThCA B TOM cllydae,
€ClIM HE OXXKHMIAETCs 3HAUUTENIbHOI'O pPacTBOPEHUs MerTauia. TpaHcdopmanus/pacTBOPUMOCTh
OCYLIECTBIISIETCSI IIOCPEACTBOM CTAaHAAPTHOM IpoOLENyphl IMEepeMEUIMBaHMUs, HE MPUBOIALICH K
MCTUPAHMIO YacTHIl. Pe3yiapTaThl KpaTKOBPEMEHHON TpaHC(HOpMannun/pacTBOPEHUS PACCUNTHIBAIOTCS Ha
OCHOBE KOHIIEHTPAIIMI HOHOB PACTBOPEHHOT'0 METAJlIa, MOJYyYEHHBIX 10 UCTeYeHUN 7 AHel. Pe3ynbrarTsl
JIOJTOBPEMEHHOM TpaHCPOPMAIIHH/PACTBOPECHUS OMPEACIISIOTCS B X0/I€ UCTIHITAHUS B TCUCHHUE 28 THEH C
MIPUMEHEHHEM OJIMHOYHOM Harpy3ku 1 mr/i.

A10.2.3.2 [Tockonbky pH oka3biBaeT 3HaYUTENBHOE BIMSIHHE Ha TPaHCHOPMALUIO/PaCTBOPUMOCTS,
KaK TpeIBapUTebHOE UCIbITAaHWE, TaK M MOJHOE WCIBITAaHWE JOJKHBI B MPHUHIUIE TPOBOJUTHCS MPHU
TakoM 3HadeHWu pH, mpu KOTOPOM JOCTHUTaeTcss MaKCHUMalbHas KOHIEHTpPALWsS PACTBOPEHHBIX HOHOB
MeTaia B pactBope. C yueToM ycaoBHi, 00BIYHO MpeoOaaaoInux B OKpyKalouie cpeae, Heo0X0auMo
UCIIOJIb30BaTh Auana3oH 3Hadenuit pH 6-8.,5, 3a umckmoueHneM 28—IHEBHOTO TOJHOTO HCIBITaHMS,
KOTOpOE JOJHKHO MPOBOJIUTHCS B IuanazoHe 3HaueHuid pH 5,5-8,5, ¢ TeM 4T0OBI MPUHSTH BO BHUMaHHE
BO3MOXKHOE J0JITOBPEMEHHOE BO3/ICHCTBHE HA KHUCIIBIE 03€pa.
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A10.2.3.3 Kpome Toro, mockoyibKy Ha CKOPOCTh M CTEIEHb TpaHc(opMauu/pacTBOPEHUS OOJIbIIOE
BIIMSIHUE OKa3bIBAaeT ILJIOIIAAb IMOBEPXHOCTH YACTHUI[ B HCIBITYeMOM 00pasie, IpU HCHBITAHUU
WCITOJIB3YIOTCS MPEJICTABICHHBIE Ha PBIHKE MMOPOIIKH C HAMMEHBIITUM Pa3MEePOM YaCTHII, B TO BPeMs Kak
HUCIIBITAHUE MACCHBHBIX (bOpM IMPpOBOAUTCS Ha 06pa3uax C pasMepaMu 4YacCcTull, SABJIAOIINUXCIA
perpe3eHTaTUBHBIMUA C TOYKH 3PEHHUS OOBIYHON 00pabOTKM W UCMoNb30BaHWs. [Ipu oTCyTCTBHH 3TOU
uH(popManuu cieayeT UCIOIh30BaTh 3HAUCHHE TUaMeTpa, paBHOe 1 MM. B ciiydae MacCHBHBIX METaJIJIOB
3TO 3HAYCHMUC, BBIGpaHHOG 3a OTCYTCTBUECM OaHHBIX, MOXET GBITB IMPEBBIIICHO TOJILKO B TOM Cliydac,
€CJIU JUIsl 3TOTO €CTh JO0CTaTO4YHbIe OCHOBaHHUs. UTOOBI OXapakTepU30BaTh W CPAaBHUTh AHAJOTHYHBIC
00pa3ibl, HEOOXOAMMO OTIPEICITUTh YACIBbHYIO MJIOIIA/b MOBEPXHOCTH.

A10.3 OobsnacTh NPUMEHeHNs HCTIBLITAHUS

DTO WUCHOBITAHHE TPUMEHSAETCS KO BCEM MeTaulaM U YMEPEHHO pPacTBOPUMBIM
HEOPTaHMYECKUM COCIMHEHHUSM MeTaiuioB. VICKItoueHWs, HAalpuMep B Cilydae HEKOTOPHIX METallIoB,
pearupyomux ¢ BOJ0H, JOHKHBI OBITh OTIPaBAaHHBIMH.

A10.4 HNupopmanus 00 ucnbITYyeMOM BelllecTBe

I[Ipy mpoBemeHWM  WCHOBITAHWA HAa  TpaHCPOPMAIHMIO/PACTBOPUMOCTH  CIIEYET
HCTIONIB30BaTh BEIIECTBA, IMPEACTABICHHBIC HAa pBIHKE. J[JIsT TOro 4T0OBI MPaBUIBHO WHTEPIPETHPOBATH
pe3ysbTaThl MCHBITAHWM, BaXXHO TOJNYYUTh CICAYIONIYID HHPOpMANHIO 00 HCHBITYeMOM(bIX)
BemecTBe(ax):

a)  HamMEHOBAaHHWE BEIIECTBA, ero (opMysa U cmocod ero MpUMEHCHUS

b)  (uBHKO-XUMUYECKUH METOJ 00pabOTKH;

¢)  waeHTU(UKAIUS TaPTUH, UCTIOIb3YEMOU MTPU UCTIBITAHUSX;

d) XAMHUYECKUE XapaKTEPUCTUKH: YUCTOTA (%) U goJist mpumeceit (% minun MHH._I);
e) IOTHOCTB (T/cM’) Win YJIeJIbHBIN BEC;

f)  u3MepeHHas yjenpHAas ILIOMAAb IOBEPXHOCTH (M’/T) — H3MEpEHHAs IyTeM
agcopbumnu-gecopburn N, mno wMertony bpynayspa—-Ommera—Tennepa wunu
YKBHBAJICHTHBIM CIIOCOOOM;

g€)  Jara UCTEYEeHHs CPOKa XPaHEHHUS;
h)  u3BecTHBIC HaHHBIE O PACTBOPUMOCTH M MPOU3BEICHUSIX PACTBOPUMOCTH;
1) UACHTH(UKALUS OMTACHOCTH U MEPbI PEJOCTOPOKHOCTH MPH 00paleHUH;

1) nacropta 6e3onacuoctu ([16) Ha BenecTBa MM SKBUBAJICHTHBIC CBEICHUS.

A10.5 Onucanue MeTO/1a MPOBeAEeHUS UCTIBITAHUI

A10.5.1 Oobopyoosanue u peazenmol

A10.5.1.1 Jns mpoBeaeHUs] WCIBITAHUNW HEOOXOAMMBI CIEAYIOLIHE 3JIEMEHTHl 000pYIOBaHHS U
peareHTsl:

a)  TpeIBapUTEILHO OYHIICHHBIC M MPOMBITHIC KHUCIOTOW CTEKJISHHBIC CKJISIHKU JUIS
otOopa 00pasuoB co cpeacTBOM YKymopku (myHKT A10.5.1.2);

b)  cpena rpanchopmarun/pactsopenns (MCO 6341) (myakt A10.5.1.3);
¢)  cpencrBa Oydepusanuu UcIbITaTeILHOTO pacTBopa (myHKT A10.5.1.4);

d) oOopymoBanue [y TepeMEIIMBaHMs: OpPOUTANBHBIA IICHKep, paJuabHO-
JoTacTHAas MeIlajKka, J1adopaTOpHBIM IIEHKep WM 3KBUBAJECHTHOE YCTPOHMCTBO
(mynkt A10.5.1.5);

- 627 -



Astopckoe npaBo © Opranuzanun O0beannennbix Hamuit, 2013 ron

e)  cooTBeTcTByMOmUe GmIbTPHl (Hampumep, bunbTp "Acrodisc" ¢ mmameTpoM Top
0,2 MkMm) wnaum  ueHTtpudyra Uil pa3neieHUs OKUIKOW W TBeprodl a3
(mynkT A10.5.1.7); nepex Hawanmom ucnbslTaHuil GuiabTp "acrodisc” HoHKEH OBITH
IIPOMBIT 110 KpallHEedW Mepe TpU pa3a B JUCTUIUIMPOBAHHOM cpeae B LEISX
ylaleHusT B3BCIICHHBIX CIEIOB METaIoB B oOpasle K MOMEHTYy Hadala
HUCIIBITAHUI;

f)  ycTpoiicTBO perynupoBaHUSI TEMIIEpaTyphl PEaKIMOHHBIX COCYJIOB B JIHANA30HE
20-23 °C ¢ TounocTtbio 1,5 °C, Hanpumep TepMOCTAT WU BOJISTHAS OaHSs;

g) Ipunbl W/WJIM aBTOMaTHYECKHE IMUIICTKH;

h)  pH—merp, nmoka3pIBaOmMil JOCTOBEPHBIE PE3YNBTATHl C TOUHOCTHIO +0,2 €TUHUIIBI
pH;

1) npudop AN M3MEPEHHsS PACTBOPEHHOI'O KHUCJIOPOAa, IMO3BOJSIOMIMN CUUTHIBATH
3HAYEHHUS TEMIIEPaTyphl;

1)) TEpPMOMETP UIIU TepMoIapa; u

k) amamuTmdeckoe o0O0OpydOBaHHWE IS aHAIW3a METAUIOB (HampuMep, AaTOMHO-
aJCOPOIIMOHHBIN  CIIEKTPOMETpP, DOMHCCHOHHBIM  CHEKTPOMETP HHIYKTHBHO
CBSI3aHHOW IUIa3Mbl C AaKCHUAJIbHBIM HAQIOJICHUEM T[PUEMIIEMONW TOYHOCTH,
NPEANOUYTUTEIBHO C TMPEACIIOM OMNPEACICHUS KOJIUYCCTBEHHBIX IOKa3aTelei
(ITOKII) B maATh pa3 MEHBIIMM, YeM CaMo€¢ HHU3KOe 3HAYCHHE CIPaBOYHOU
BEJIMYUHBI XPOHUYECKON IKOTOKCUYHOCTH.

A10.5.1.2 Bce crexnsiHHbIe J1a00OpaTOpHBIE COCYIbl JOJDKHBI OBITH TINATENBHO OYHILEHBI C
MIPUMEHEHHEM CTaHJAPTHHIX JJA0OPAaTOPHBIX METOIOB, MPOMBITH KHucioTol (Hampumep, HCl) u 3atem
MPOMBITHI JIEMOHU3UPOBAHHON BOJOH. OOBEeM M KOHUTYpalusi cocyla JJIsl UCIBITAaHWHA (OJHO- HIIN
JIBYXJIUTPOBbIC PEAKUMOHHBIC KOTJIBI) AOJDKHBI OBITH JOCTAaTOUHBIMHU ISl yAepXaHus 1 uium 2 JIUTpOB
BOJHOM cpenbl Oe3 mepennBa Bo BpeMs nepeMernnBanusi. Ecinu B kauecTBe Oydepa ucnonb3yercs BO3nyX
(ucmbITanus, poBoauMble pu pH 8), pekoMeHJyeTcs yBeIMYMBATH €MKOCTH BO3AYIIHOTO Oydepa
Cpenbl MMyTeM YBEIUYECHHsI COOTHOLICHHS "CBOOOAHOE MPOCTPAHCTBO/KUAKOCTh" (Hampumep, 1 11 cpensl
B cocyze oObeMoM 2,8 1m).

A10.5.1.3 B kauectBe cTaHAapTHOW Cpelbl JUIS OLGHKH TpaHC(hOpMaIlMu/pacTBOPEHHUS CIICIYET
HCIIONIb30BaTh BOCCTAHOBICHHYIO CTaHAAPTHYIO BOJY, COOTBETCTByOmIylo cranmapty MCO 6341°
Ilepen wcmonb3oBaHWEM B TMpollecce UCHBITAHUN cpefa MODKHA OBITh CTEPUIM30BaHA ITyTEM
¢unprpanuu (0,2 MrkM). XUMUYECKUH COCTAaB CTaHJIAPTHOW cpelibl TpaHChOopMaluu/pacTBOPEeHUS (1S
UCIIBITaHUH, TpoBOAUMBIX NIpu pH 8) sBiIsIeTCs ciaeayommum:

NaHCO; : 65,7 mr/n
KCI : 5,75 mr/n
CaCl, - 2H,0 : 294 mr/n
MgSo, - TH,0 123 mr/n

IIpu knaccughuxkayuu onacrocmeti pe3yibmamol NPUMEHEHUs Memood UCNbIMAHUs Ha
pacmeopumMocms/mpancopmayuto CpasHUBAIOMCs ¢ CyuecmayiouumMy OaGHHbIMU N0 IKOMOKCUYHOCTU
Mmemannos u ux coeounenuil. QOHaxo 015 makux yenei, KaKk noOmeepHcoeHue OauHbIX, MO2YM 603HUKAMb
cumyayuu, ko20a 6yoem yeiecooOPAHbIM UCHONb308AMb 800) OM NPOBEOEHHO20 UCNLIMAHUS HA
mpauc@opmayuio HenocpeOCmeeHHO 8 UCNbIMAHULU HA IKOMOKCUYHOCMb 01 OAgHULL U pblO 8 COOMEEmCmaun
¢ Pyrxosooswumu npunyunamu 202 u 203 OOCP. Ecau konyenmpayuu CaCl,,2H,0 u MgSO,.7H,0 6 cpede
OJI51 OYEHKU MPAHCHOPMayuu YMEHbUaromes 00 00HOU nsamot ux konyenmpayuil 6 cpeoe UCO 6341, cpeoa,
06paz08asuaACcs NOCae UCNLIMANUA HA MPAHCHOPMAYUIO, MOHCEM MAKIHCE UCNONB306AMbCA (ROCTe
00basnenus NUMAamenbHblX MUKPODTIeMEeHMO8) NPu NPoedeHUU UCNbIMAHUSA HA YKOMOKCUUHOCb OIS
sodopocieti ¢ coomsemcmeuu ¢ Pyxosooawum npurnyunom 201 OOCP.
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Jnst ucnbpITaHUW, TPOBOJMMBIX TpH 0OOJee HU3KWX WU BBICOKMX 3HaudeHusx pH,
CKOPPEKTUPOBAHHBIA XUMUYECKUH cocTaB npuseaeH B A10.5.1.7.

A10.5.14 OOmass KOHLEHTpalus OPraHUYECKOro yrjiepojna B cpele He AO0JDKHA NPEBBILIATDH
2,0 mr/im.
A10.5.1.5 I[loMuMO TpecHOBOJHOM cpelbl, MOXHO TakXKe paccMaTpUBaTbh BO3MOXKHOCTh

UCIIOJIb30BAHUS CTaHIAPTHON MOPCKOW HCHBITATEIBHON Cpelpl B TE€X CIydasx, KOTJa Mpearoiaraercs,
YTO PACTBOPUMOCTH MUJIM CIIOCOOHOCTHh K TpaHC(HOpPMAallMU COCTUHEHUSI METAIIJIOB B 3HAYUTEIHLHOW Mepe
MOJIBEPKEHBl  BIMSHHIO BBICOKOTO COJIEPKAaHUS XJOPUAOB WIM HMHBIX OCOOBIX XHUMHYECKHX
XapaKTepUCTHK MOPCKOW BOJBI, a TaKXe B TeX Clydasx, KOrja HMMEIOTCS JaHHBIE HCIBITAHWA Ha
TOKCUYHOCTb JUJISI MOPCKUX BHUJOB. [IpUMEHUTENBHO K MOPCKON BOJ€ XMMHUUECKHI COCTaB CTAHAAPTHOM
MOPCKOH CPEABI ABJISACTCS CIACAYIOIHM:

NaF : 3 mr/n
SrCl, - 6H,O 20 mr/n
H;BO; : 30 mr/n
KBr : 100 mr/n
KCl : 700 mr/n
CaCl, - 2H,0 1,47 r/n
Na,SO, : 4,0 t/n
MgCl, - 6H,0 : 10,78 r/n
NaCl : 23,5 r/n
Na,SiOs - 9H,O : 20 mr/n
NaHCO; : 200 mr/n

Conenocte AomkHa ObITh Ha ypoBHe 34 + 0,5 r/xkr u pH — Ha ypoBue 8,0 = 0,2.

BoccranoBnenHnast coseHas BoAa JOJDKHA OBITh TAaK)Ke OYMIIEHA OT METAUIMYECKHX MHUKPO3JIEMEHTOB
(cm. ASTM E 729-96).

A10.5.1.6 UcnpiTanust Ha TpaHcHOpMAIUIO/PaCTBOPUMOCTD JOJDKHBI MPOBOJUTHCS TPU TAKOM
3HavYeHHU pH, MpU KOTOPOM JOCTUTAETCS MAaKCHMAallbHAsI KOHIICHTPAIUsl PACTBOPCHHBIX HOHOB MeTallja
B pacTBOpE B Mpejeiiax NpeAnucaHHoro auana3zona 3Hadennii pH. [lpu npoBeneHun npeaBapuTesbHOTO
UCTBITAHUS U 7-THEBHOTO IMOJHOTO HCHIBITAHUS JOJKEH HCIONb30BaThCcs auamna3zoH pH 6-8,5, a mpu
MPOBEAEHNHU 28-THEBHOTO MOJHOTO HCTIbITaHus — nuama3oH pH 5,5-8,5 (mynkr A10.2.3.2).

A10.5.1.7 bydepuzannss wa ypoBHe pH 8 moxeTr OBITHP JOCTHUTHYTAa 3a CYET PaBHOBECHUSA C
BO3JIyXOM, Ipu KOoTOpoM KouueHTpamusi CO, obecrneunBaeT €CTECTBEHHYIO Oy(epHyI0 CIOCOOHOCTD,
JIOCTaTOUHYO JUTsl mojaepxanust pH B cpenrem B npenenax + 0,2 exuauibl pH B TeueHue oHON Henenu
(ccouka 7, mpuioxenue 10). Jns moBerimenus OydepHO# CITOCOOHOCTH BO3MYITHOW Cpembl MOXKHO
YBEIMYUBATH COOTHOIIICHUE ""CBOOOJHOE MPOCTPAHCTBO/XKUIKOCTS" .

Hns ueneit xoppextupoBkn pH n Oydepuzaumm 10 pH 7 u 6 u 1o pH 8 u 8,5 B
tabnume A10.1 moka3aHsl peKOMEHIyeMble XUMHUECKHE COCTAaBhI Cpenbl, a Takke KoHneHtpanuu CO, B
BO3/lyX€, KOTOPBIH JOJKEH OBITH BBEJECH B CBOOOJHOE MPOCTPAHCTBO, U paccUYUTaHHbIE 3HadeHUs pH B
ITUX YCIOBHSIX.
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Taoauna A10.1: PexoMeHayeMblil XUMHYECKHI

COCTAaB HUCNBITATEIbLHOM cpeabl

N,HCO; 6,5 mr/n 12,6 mr/n 64,75 mr/n 194,25 mr/a
KCI 0,58 mr/n 2,32 mr/n 5,75 mr/n 5,74 mr/n
XUMHUYECKUI COCTaB CpeJibl
CaCl,.2H,0O 29,4 mr/n 117,6 mr/n 294 mr/n 29,4 mr/n
MgS0O,.7H,O0 [12,3 mr/n  |49,2 mr/n 123,25 mr/n | 123,25 mr/n
Konnentpanus CO, (6anancoBoe cOOTHOIIE- 0,038% 0,038%
0,50% 0,10%
HHE B BO3JyX€E) B UCIBITATEIBHOM COCYAE (BO31YX) (BO31YX)
Paccuurannoe 3nauenue pH 6,09 7,07 7,98 8,5

IIPUMEYAHHUE 1: 3nauenus pH 6vinu paccuumansl ¢ ucnonvszosanuem cucmemsvl FACT (Facility for the
Analysis  of  Chemical  Thermodynamics) —  Cpedcmeo — aHaiuza  XUMUYeCKoU  mMepMoOUHAMUKLL)
(http://www.crct.polymtl.ca/fact/fact.htm).

IIPUMEYAHHE 2: Xoms oanmuviii npomoxon Ovln ymeepoicoer auws 011 ouanazona pH 6,0-8,0, 6 oannou
mabauye oonyckaemcs 3uavenue pH 5,5. Cocmae ons pH 8,5 He 6bl1 nposepen 3KCNEePUMEHMANbHO 6
npucymcmeuy Memania.

A10.5.1.8 AJbTEpHATUBHBIC YKBUBAJICHTHBIC METObI Oydepuszaiy MOTYT HCIIONB30BaTHCS B TOM
clyyae, €CIM BIHMAHHME TpUMeHseMoro Oydepa Ha CKOpOCTb 0OOpa30oBaHUS KOMILJIEKCOB U
TpaHchOpMalMM PAacTBOPEHHOW (¢pakuuu Meramuia OyaeT MHHAManbHBIM. pH He 1omkHO
KOPPEKTUPOBATHCS B XOJ1€ UCMBITAHUSI C UCTIOJIB30BAHUEM KUCIIOTHI WU IIET0YH.

A10.5.1.9 Bo Bpemss mOJNHBIX HCHOBITAHMH Ha TpaHCHOPMALUIO/PACTBOPUMOCTh  CIEAYET
MPOU3BOJUTH JOCTaTOYHO AKTHBHOE IepeMENIMBaHNe, YTOObI MOAJEPKUBATH IMOTOK BOJBI BOKPYT
UCTIBITYEMOTO BEIECTBA, HE IMOBPEXKJAs MPH ITOM IMOBEPXHOCTh MCIBITYEMOTO BEIIECTBA W JIFOOBIX
HNOKPBITUH TBEPABIX NPOAYKTOB PEaKIMH, 00pa3yoIMXcsl BO BpeMs ucnbiTanus. g 1 1 BogHOM cpensl
3TO MOXHO CJeJIaTh IIyTeM UCIIOIb30BaHUS:

a) panuanabHO-JIOMACTHOW MEIIANKH, YCTAHOBICHHONM Ha CKOPOCTh BpalICHHS
200 00./MUH., C TOTACTSAMH, PACIIOJOKEHHBIMU B 5 CM OT JHUIA PEaKI[MOHHOTO
KOTJIa BMECTHMOCTHIO | 7. PanmmanbHO-7TOmMACTHBIE MEMIANKH COCTOST M3 JIBYX
MOJIMIIPOTUIICHOBBIX JionacTe mupruHoi 40 MM U BBICOTOM 15 MM, HEMOABUKHO
MPUKPETUICHHBIX K CTAlbHOMY Bally C TOJUXJOPBUHUIOBEIM TOKPHITHEM
quaMeTpoM 8 MM U JumHOU 350 MM; WiTn

b)  xonb6er BMectuMocThio 1,0-3,0 11, cHaOXeHHOW pPE3UHOBOW TPOOKOH U
MTOCTABJICHHON Ha OPOMTANbHBIM WM 1a0OpATOPHBINA MIEHKEp, YCTAaHOBICHHBIH Ha
ckopocth Bpamenus 100 00./MuH.

MOI‘YT HUCHOJIB30BATbLCA U APYIrue€ METOAbI JIETKOr0 NepeMEIIMBaHusd, Mpu yCIOBUU YTO
OHH HC IMOBPECKAAOT NOBEPXHOCTb UCHBITYEMOI'O BEIICCTBA U OAHOPOAHOCTL pacTBOpa.

A10.5.1.10 Bribop Metoma pasmeneHus TBEPAOW M KUIKOH (a3 3aBUCHUT OT TOTO, IPOUCXOIHT JIH
azcopOIysl pacTBOPHMBIX MOHOB MeTayla Ha (QUIBTpax M 00Opasyercss JU CYCIEH3Hs B pe3yibTare
nepeMenuBanms, npeanucanHoro B nmyHkre A10.5.1.9, 4to, B cBO ouepenb, OyAeT 3aBUCETh OT
pacmpeneieHus pa3MEepoOB YacTUIl M WX IUJIOTHOCTH. B ciydae TBepIbIX 4YacTHIl IUIOTHOCTHIO Ooiiee
(npubnusuTensHo) 6 r/cm’ m pasmepom 50% < 8 MKM ONBIT MOKa3bIBAET, YTO METOJBI JIErKOTO
nepeMelnBanus, onucaHusle B myHkte A10.5.1.9, Bpsa nu npuBeayT K OOpa3OBaHMIO CYCIIEH3HH.
[HoaToMy ¢unbTpauus oOpa3ua, HampuMep C MOMOLIbIO IMINPHLA, CHAOKEHHOTO THIPO(PHUIBHON
noJudUpCyIbLPOHOBONH MeMOpaHOW nuaMeTpoM 25 MM ¢ mopamu pazMepoM 0,2 MKM (Kak BapHaHT —
C HAIOXKEHHBIM CcBepXy npedunbTpoM ¢ pazmepoM nop 0,8 MKM), IpHBEAET K MOIYYCHHIO PacTBOpa,
[0 CYILIECTBY CBOOOJHOrO OT TBEPABIX YACTHIL.
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OnHako B ciiyyae oOpa3oBaHHUs CYCICH3MH MOXKET OBITh I€JIECO00PAa3HBIM MPEKPATHTH
MepeMeIuBaHNe, C TEM YTOOBI JIaTh CYCIICH3UH YCTOSTHCS B TEUEHHUE 5 MUHYT Iepe]] B3sTHEM oOpasia
pactBopa.

A10.5.2 IIpeosapumenvuole ycnosus
A10.5.2.1 Ananumuueckuii memoo

Baxxnoe I MCCIICOOBAaHWsA 3HAUYCHUEC HUMCECT BLI60p MOoAXOAAIICIO MPOBEPEHHOTO
AHAJIUTUYCCKOI0o MCTOJ[a IPOBCACHUA BCCCTOPOHHCIO aHaliM3a pacTBOPCHHOIo MeTajlia. Hpe)len
06Hapy>1<eH1/I;1 IIpru KUCIOJb30BaAHMU AHAJIMTUYCCKOIO METOJa OOJIKCH OBLITL HIDKE COOTBCTCTBYIOIIICTO
3HAa4YCHUA XpOHquCKOﬁ nin ,Z[OJ'IFOBpeMeHHOfI TOKCUYHOCTH, IIOJIYUCHHOTO B XOHIC HUCIIBITAHUM Ha
SKOTOKCHUYHOCTB.

Kak  MUHMUMYM, JODKHBI  OBITH  3alPOTOKOJMPOBAHBI  CJIEAYIOUIME  aCIEKThI
MOATBEPKACHUSA HAZCKHOCTH aHATUTUYECKOIO METOA!

a) npenea oOHapYXKEHWsI W OINpelesieHUs KOJWYECTBEHHBIX 3HAUCHUH, MPUCYIIUI
AHAJUTUYECKOMY METOAY;

b) AHAJUTUYECKUM JIMHEHHBIA JMala3oH B paMKax MPUMEHUMOIO aHAJIUTHYECKOIO
JMara3oHa;

C) XOJIOCTOM OIIBIT C HCIIOJb30BaHUEM Cpeabl g OLCHKU TpaHC(l)OpMaLII/II/I (STO
MO3KET OBITh CJCJIaHO B IIpoLecce I/ICHI:ITaHI/If/i);

d) MarpuyHOE BIUSHUE Cpeabl I OICHKM TpaHchopMaluu Ha HU3MEpeHHe
PacTBOPCHHBIX HOHOB METAJINIA;

C) OaaHc Macchl (%) IIOCJIC 3aBCPUICHHUA UCIIBITAHUA Ha NPCBPAILICHUC,
f) BOCIIPOM3BOAUMOCTD PE3YyJIbTATOB aHAJIMU3a;

g)  CcIoCOOHOCTH PACTBOPHMBIX HOHOB METallia K aJicopOuu Ha QuiIbTpax (eciuu Juist
OTJIeNICHUS] PAaCTBOPUMBIX HMOHOB MeETalula OT TBEPAOTO MeTajla HMCIOJb3yeTCs
(bunprpanus).

A10.5.2.2 Onpedenenue coomeemcemayroueco snavenus pH cpedvl pacmeopenus

Ecnu B nuTepaType He mMeeTCsl COOTBETCTBYIOMIUX MAHHBIX, TO MOXKET MOTPeOOBaThCs
MPOBEJCHNE TMPEABAPUTEILHOTO HCHIBITAHHUS JIsi OOECIeUYeHHs TOro, YTOOBI OCHOBHOE HCIBITAaHUE
MIPOBOJIMIIOCH npu 3HAYEeHUHU pH, npu KOTOpPOM HaOJI0/1aeTCs MaKCUMyM
TpaHcpopMaluu/pacTBOPUMOCTH, B IMpeaeiax JAuana3oHa 3HaueHwi pH, ykasaHHOro B MyHKTax
A10.2.3.2 1 A10.5.1.6.

A10.5.2.3 Bocnpouszeooumocms pezyromamos mpancgpopmayuu

A10.5.2.3.1 B cmyuae cTaHAapTHOH CXeMBbl C HCIOJNB30BAaHUEM TPEX OJMHAKOBBIX JaOOPAaTOPHBIX
COCY/IOB W JIBYX OJMHAKOBHIX OOpa3loOB, OTOOPAaHHBIX W3 KaXIOTO JIa0OpaTOPHOTO cocyda depes
KaKJBI TMPOMEXYTOK BPEMEHH, HUMEIOTCS pa3yMHBIE OCHOBAaHHS OXHUAATh, YTO TPH IMOCTOSHHOM
KOJINYECTBE BEIICCTBA, UCIBLITHIBAEMOTO B Y3KOM JIMAaNa30HE pa3zMepoB yacTull (Hampumep, 37-44 MKMm)
¥ O0IIeH MIOIIaan MOBEPXHOCTH, PA3IUYHS B IMOJYYCHHBIX JAHHBIX O MPEBPAIICHUN B OJJHOM U TOM XKe
CcoCyZe MOJDKHBI cocTaBiaTh < 10%, a B pasHeix cocymgax < 20% (ccpuika 5 K HACTOSIMEMY
MPUIIOKEHHUIO).

A10.5.2.3.2 B mocneayromux MyHKTaxX COJIEPkKATCA METOJAMUYECKUE YKAa3aHHs B OTHOLIEHUH OLIEHKHU
BOCIIPOM3BOJMMOCTH HCHBITAaHUS Ha Tpanchopmanuio. llomydeHHble pe3ynbTaThl MOXKHO OyAeT
UCIIOJB30BaTh B JaJbHEHIIEM I YJIY4YLIEHHS BOCIPOU3BOJAMMOCTH IYTEM KOPPEKTHPOBKHU
OKOHYATEJIbHOW CXEeMbl MCHBITAHUN MOCPEACTBOM BapbUPOBAHHS YHCIA OJUHAKOBBIX J1a00PaTOPHBIX
COCYZOB W/MIM OJMHAKOBBIX OOpPa3lOB JIMOO TOCPEACTBOM JaJbHEHIIEro CKPUHUHTA YacTHII.
[IpenBapuTenbHble MCTIBITAHUS TaK)Ke IO3BOJIAIOT TMPOBECTH MNEpPBOHAYAIBHYIO OLEHKY CKOpPOCTH
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TpaHc(hOpMaIK UCIIBITYEMOTO BEIECTBA M MOT'YT HCIIOJIb30BATHCS IS ONMPENEICHUs 4acTOThl 0TOOpa
00pasIoBs.

A10.5.2.3.3 Ilpu moaroroBke cpenbl Uisi ONEHKU TpaHCcHOpManuu/pacTBOPEHHS HEOOXOIUMO
ckoppekTupoBath pH cpespl 10 jxenaemoro 3HaueHus (Oydepusamnus Bo3ayxom win Oydepusaius CO,)
MyTeM TEepEeMENIUBaHNs B TEUEHWE IMPUMEPHO IMoilydyaca, ¢ TeM YTOObI MPUBECTH BOJHYIO Cpeay B
paBHOBecue ¢ OydepHoil cpemoii. Ilepen moOaBieHmeM BemiecTBa MPOU3BOAUTCS OTOOp MO KpaifHel
Mepe Tpex obpasznoB (Hampumep, 10—-15 mur) U3 UCHBITATENIBHON CpPENbl, U U3MEPSIOTCS KOHIICHTPAI[UH
PacTBOPEHHOI'0 METaljia, KOTOPBIE PACCMATPUBAIOTCS B KAUE€CTBE ATAJIOHHBIX M (POHOBBIX.

[lo mesbwell Mepe HATH JIAOOPATOPHBIX COCYAOB, COJEPXKALIUX METal MM €ro
coenuuenue (mampumep, 100 ™Mr TBepaOTO BEHIECTBA/I  Cpenbl), TMOJABEPTacTCS MPOIEAYpPe
nepeMennBanus, Kak 31o omnucano B myHkte A10.5.1.9, mpu Temmepatype + 1,5 °C B auama3zone
20-23 °C %= 2 °C, u 1o UCTeYeHUH 24 YacoB C MOMOIIBIO IIMPHUIIA TPOUZBOIUTCI OTOOP TpeX 00pas3IoB
U3 KaXZO0r0 HCHBITATEJIbHOIO cocyaa. TBeproe BeleCTBO W PacTBOP PAa3ACISAIOTCS C ITOMOIIBIO
MeMOpaHHOTO ¢uibTpa, Kak 5T0 onucaHo B myHkre A10.5.1.10, 3arem pacTBOp NOIKHCIAETCS
1-2 xamumamu HNO; co crnemamm MeTtania mpu IejeBoM mokaszatene pH 1 w aHanmsmpyeTcs ¢ Ienbio
ompeeseHnst 00mel KOHIEHTPALUN PACTBOPEHHBIX METAIJIOB.

A10.5.2.3.4  PaccuuTbIBaloTCsl CpeJHUE 3HA4YCHHUA M KOAP(OULUMEHTH BapHAlMH H3MEPEHHBIX
KOHIEHTPAUKH PAaCTBOPEHHBIX METAJJIOB B OJHOM W TOM XK€ HCIBITATEIbHOM COCYIE U MEXKIY
71a00paTOPHBIMH COCYIaMH.

A10.5.2.3.5  [lns oOecriedeHus: BOCIIPOU3BOUMOCTH JaHHBIX MPEOOPa30BAHUIN PEKOMEHIYETCS:
a)  HOBBIM J1a0OPATOPHSIM UCIIOIH30BATh YUEOHBIH HAOOP;

b)  MOpOWIOK OAHOTO M3 METAJUIOB C OMPEJEIEHHBIMU MOBEPXHOCTHBIMHU YCIOBUSIMHU
HCII0JIB3YETCs B KAUECTBE CTAHJIAPTHOIO KOHTPOJIBHOIO 00pasua; u

C) OJHa Wi OBC Ha60paTOpI/II/I HCCYT OTBCTCTBCHHOCTDH 3a CIIPABOYHBIC XUMUYCCKUC
BCIICCTBA.

MoxeT  BO3HHUKHYTh  HEOOXOJMMOCTb  TPOBEPHUTH  OCOObIE  IMOBEPXHOCTHBIE
XapaKTEPUCTUKH IIOPOILIKOB.

A10.5.3 Ilopsaook nposedenus ucnvimanus
A10.5.3.1 Ilpedsapumenvroe ucnvimanue Ha pacmeopeHue YMEPeHHO PACmMEOPUMBIX COCOUHEHULL
Memannos

A10.5.3.1.1  Ilocie MOATOTOBKH CpeAbl PACTBOPEHUS OHA paCIpPeNesseTCs MEXy 110 MEHbIIeH Mepe
Tpemsi J1abOpaTOPHBIMHU COCyAaMH (YHCIIO JIaDOPATOPHBIX COCYAOB 3aBUCUT OT BOCIPOU3BOJMMOCTH
pe3yabTaToOB, TMOJYYEHHBIX B XOAe MpeABapuTeNbHOro wHcmbiTanus). [locie momydacoBoro
TepeMeNInBaHms C IeJbI0 MPUBEIEHUS BOTHOM cpeasl B paBHOBecwe ¢ aTtMmocdepoil mnmu OydepHoOit
cuctemoit (myHKTHI A10.5.1.6-A10.5.1.8) uzmepstorcs pH, remneparypa cpefpl, a TakKe KOHIICHTPAITHS
pacTBopeHHOTO B Heil O,. 3aTeM M3 UCTIBITATENBHON Cpebl OTOMPAIOTCs [0 MEHBIIEH Mepe aBa oOpasna
oobeMoM 10-15 mur (mo moGaBIeHHMST TBEPIBIX BEIIECTB) W U3MEPSETCS KOHICHTPAIIUS PACTBOPEHHOTO
MeTaJlla B KaUeCTBE dTAJIOHHON W (POHOBOW KOHIICHTPAITUH.

A10.5.3.1.2  Coepunenue Mertamna godasiseTcss B JabopaTopHble cocynsl mpu Harpys3ke 100 mr/m,
nabopaTopHbIe COCYABl HAaKpHIBAIOTCA M OBICTPO M MHTEHCHBHO B30anTeiBatorca. Ilocme 24 yacos
B30ANTHIBAHUS M3MEPAIOTCS 3HaYeHus1 pH, TemmnepaTypbl 1 KOHIEHTpAMK pacTBOpeHHOTro O, B KaXKI0M
UCIBITaTEIbHOM COCYJE, U M3 Ka)XXJ0I'0 HCHBITATEIBHOIO COCYJa C MOMOLIBIO INIpHIA OTOMpAITCs
2-3 obOpasua pacTBopa, a 3aTeM pacTBOP MPOIyCKaeTCs Yepe3 MeMOpaHHbIH (QUIBTP, KAK 3TO OMHUCAHO B
A10.5.1.10 Bwime, mogkucisercs (Hampumep, 1% HNO;) um aHamusupyercs C IEIbI0 ONpeeseHHUs
00111el KOHIIEHTPAIIUU PACTBOPEHHBIX METAJIJIOB.
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A10.5.3.2 Tonnoe ucnvimanue memainoé u ux coeouHeHul
A10.5.3.2.1  IloBTOpuUTH HpouEeaypy, onucanHyw B A10.5.3.1.1

A10.5.3.2.2 B TeueHue ceMH JHEW HCHBITaHUS BeulecTBO mnpu Harpyskax 1, 10 m 100 wmr/a
COOTBETCTBEHHO  Jo0aBisieTcs B JabopaToOpHBIE  COCYABl  (YHCIO  KOTOPHIX  3aBUCHUT  OT
BOCIIPOM3BOJMMOCTH PE3yJIbTaTOB, OINPEAEIEHHONM B COOTBETCTBMM ¢ mnoapaszaenom A10.5.2.3),
cozxepkalue BOAHYIO cpeny. JlaGopaTopHble cOCyIbl 3aKyNOPHBAIOTCS W B30alNTBIBAIOTCS, KaK 3TO
onucano B A10.5.1.9. Ecnu TpeOyercsst mNpoBeJIecHUE UCIHbITaHUA B TedueHue 28 JHEH, TO
IPOJOJKUTEILHOCTh UCTIBITAHUSI MPU Harpyske | Mr/a MokeT ObITh yBelnudeHa 10 28 mHell, npu
YCJIOBUH, YTO KaK AJisi 7—AHEBHOr0, TaK M 28—IHEBHOT'O HCHBITAHUS BHIOPAHO OJHO M TO XK€ 3HAUYCHHE
pH. OnnHako, MOCKONBKY 7—NHEBHBIC HUCIBITAHUS IMPOBOJSTCS TOJBKO B Auama3oHe 3HadueHuit pH 6 win
Oomnee, HEOOXOIMMO MPOBECTU OTACNIbHbIC 28—THEBHbIC UCIBITAHUS, C TEM YTOOBI OXBATHUTH JHANA30H
3HayeHu# pH 5,5-6. MoxeT Takke okazaThCs 1eseco00pa3HbIM OJJHOBPEMEHHO MPOBECTH KOHTPOIHHOE
ucrplTaHue 0e3 MCHBITYeMOro BemecTBa (T.e. XOJIOCTO€ WCHBITaHHE pacTBopa). Uepe3 3amaHHBIE
MPOMEXKYTKH BpeMeHH (Hampumep, 2 yaca, 6 wacoB, 1, 4 u 7 nHEed) NPOU3BOIAATCS H3MEPEHUS
temiepatrypsl, pH u kxoHuenrpamuii pactBopeHHoro O, B KaXIOM HCIBITaT€IbHOM COCYyIE, M W3
KaKJOT0 MCIBITATEIBHOIO COCYJla C IIOMOLIBIO LINPHULIA MPOU3BOAUTCS OTOOp MO MEHbIIEH Mepe IABYX
obpasuoB (Hampumep, 10-15 mur). 3aTemM Mpou3BOAUTCS paslieieHUue TBEPAOH U pacTBOPEHHOH (pakuuii
B coorBerctBUM ¢ A10.1.5.1.10 Bbeime. PactBopsl mnonakucnstores (Hampumep, 1% HNO;s;) un
AHAIM3UPYIOTCA C LEJIbIO ONPEeNICHNs KOHIIEHTPAluy pacTBOpEeHHOro Metaa. [lo ucrteuenun nepBoix
24 4YacoB HEOOXOAMMO BOCIOJHHUTH OOBEM pacTBOpa IyTeM J00aBlIeHHS Takoro ooObeMa
NEepBOHAYAIBHON CpPEAbl PacTBOPEHHUS, KOTOPBIH COOTBETCTBYET 00BbEMYy OTOOpaHHBIX 00pasmoB. DTy
IpoIeNypy CIeayeT IMOBTOPATH IOCIE KaXAOTOo IOCIeIyomero oroopa oOpas3mnoB. MakcuMasbHBINA
o0muit 00beM 00pa3IoB, OTOOPAHHBIX M3 MCIBITATECIBHBIX PACTBOPOB, HE AOJKeH mpeBbimath 20%
NEepBOHAYAIBHOIO 00BbEMa HCIBITATENBHOTO pacTBopa. McmblTaHMe MOXKET OBITH NMPEKpalleHO B TOM
ciyyae, €ClM PAacXOXKICHHUS MEXIy TpeMsi IOCIeAOBATEIbHO IOJTYYSeHHBIMU 3HAYCHHUSIMHU OOIIeH
KOHIIEHTPAIIMK  PAcTBOPEHHOTO  MeTajla  COCTaBlsiloT  He  Oomee  15%. MakcumanbHas
MPOJOJKUTENBHOCTh UCIHBITAaHUS NPU Harpy3kax ucnelTatenbHod cpensl 10 m 100 mMr/n — 7 nHelt
(KpaTKOBPEMEHHOE HUCIBITAaHKWE), a MNpH Harpyske 1 Mr/n1 (dcmblTaHHe B TEYEHHE AJIUTEIBHOIO
MPOMEXYTKa BpeMeHM) — 28 THEM.

A10.5.4 Ycnosusa npoeedenus ucnvimanuii

A10.54.1 UcnpiTanuss Ha  TpaHC(hOPMAIUIO/pacTBOPUMOCTh  JTOJDKHBI  TPOBOJUTHCA  TIPU
peryaupyeMoi TemIiepatype okpyskaromiei cpensl B guanazone 20-23 °C = 1,5 °C.

A10.5.4.2 UcnbiTanust Ha TpaHCHOPMAIUIO/PACTBOPUMOCTD IMPOBOJSTCS B JHalla30HE 3HAYCHUH
pH, ykazammom B A10.2.3.2 m A10.5.1.6. 3nauenne pH pacTtBopa I HUCHBITAHWUN TOJDKHO
PErUCTPUPOBATHCSA TPH KaXJOM OoTOOpe 00pasnoB pacTBopa. MOXKHO MPEANONIOKUTh, YTO B XOJe
OonpIIMHCTBA HCHbITaHUK 3Hauenune pH OyneT ocraBaTbes mMOCTOSIHHBIM (+0,2 eIMHHULBI), XOTS
HEKOTOpBIE KPAaTKOBPEMEHHBIC BapHaluu 3Ha4eHUu pH OBIIM 3aperncTpupoBaHbl B X0/€ MCIBITAHUHN C
PEaKTUBHBIMHU MEIKO3EPHUCTHIMH TTOpoIKaMu pu Harpy3kax 100 Mr/x (ccpuika 7 B 3TOM MPUIOKEHNAH)
B CHJIy CBOHCTB, BHYTPEHHE MIPUCYLINX BELIECTBY B MEJIKOPA3APOOICHHOM COCTOSHUU.

A10.5.4.3 CB00OJIHOE MPOCTPAHCTBO HaJ BOAHOW Cpeloi B PEAKIMOHHOM COCYJE TOJIKHO OBITh,
B OOJIBIIMHCTBE CIy4YaeB, JIOCTATOYHBIM [JIS1 MOJAJEPKaHUS KOHIICHTPAIIMH PACTBOPEHHOTO KHUCIOpOaa
BhIllle TpuOIu3uTenbHo 6,0 mr/m, uyro npexncraBisieT coboii 70% YpOBHS HACHIIIEHUS B pa3Mepe
8,5 Mr/n. OgHakKo B HEKOTOPBIX CIy4asX peakIUMOHHAs KUHETHKA MOXET OTPaHMYMUBATHCS HE B
pe3yibTare MPHUCYTCTBUSA MOJIEKYJSIPHOTO KHCJIOPOJa B CBOOOJHOM TPOCTPAHCTBE HAJl PAaCTBOPOM,
a BCJIEACTBHUE MIEPEHOCA PACTBOPEHHOTO KUCIOPOIa B MOTPAHUIHBIA CIION "TBEp0e BEIIECTBO/pacTBOP"
U BBIXOJAa PEAKIHMOHHOTO MPOAYKTa M3 3TOro ciios. B JaHHOM ciydyae ocraercs JUIIb J0XKIATHCS
BOCCTAHOBIICHHS PABHOBECHS.
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A10.5.4.4 Jiast Toro 4ToObl CHU3UTh YPOBEHb XMMHYECKOIO M OHMOJOTHYECKOrO 3arpsA3HEHUs,
a Tak’Ke YPOBEHb WCIIAPCHHUsSI, HCTIBITAHKUS Ha TPAaHCPOPMAINIO/PACTBOPUMOCTD JTOJDKHBI TIPOBOJUTHCS B
3aKPBITBIX COCYJIaX U, KOTJa 3TO BO3MOHO, B YCIIOBUSX 3aTEMHCHHS.

A10.6 OopadoTka pe3yJIbTATOB
A10.6.1 Omoopounoe ucnvimanue

PaccuuThiBatoTCsl CpenHHE 3HAYEHHMsS KOHLEHTPALMH pPacTBOPEHHOrO MeTamia 110
ucreueHnn 24 4acos (C 10BEpUTEIbHBIMU HHTEPBAJIAMH).

A10.6.2 Ilonnoe ucnvimanue: onpedenenue cmeneHu mpanchopmayuu/pacmeopumocmu
A10.6.2.1 Kpamxospemennoe ucnvimanue

BrryepuuBaercss rpaguk BpeMEHHOH 3aBUCUMOCTH KOHIICHTPAlMHd pacTBOPEHHOTO
MeTalljia, U3MEpPEHHbIX B XO0J/€ pa3HbIX KPAaTKOBPEMEHHBIX UcCHbITaHUM (7 gHEH), u, MO0 BO3MOXHOCTH,
oTpenenseTcs KUHETUKA TpaHchopManun/pacTBOpEHUS. Hns OTIMCAHUSA rpaguKoB
TpaHcpopMauu/pacTBOPEHUS MOTYT HCIIOIb30BATHCS CIEAYIOLINE KHHETHUECKIE MOJEIIH:

a) Jlunelinas Moenb:

C = Cy + kt, mr/m,

rae:

C = NepBOHavYajgbHass OO0MIas KOHIICHTPAIMS PAcTBOPEHHOTO MeTalia
(Mr/m) B MoMeHT BpeMeHu t = 0;

C = 0o0TmIasT KOHIEHTPAIUS PAaCTBOPEHHOrO MeTayuia (MT/1) B MOMEHT
BPEMEHU t;

k = JINHEWHAas TTOCTOSTHHASL CKOPOCTH PACTBOPEHUS, MT/JI — THEH.

b)  Mogens MepBOTO MOPSIKA:

C, = A (1 —e(-kt)), mr/m,

rae:

A = npenesibHas KOHIIEHTpPAlUMsl PACTBOPEHHOrO MeTaiia (Mr/ia) mnpu
BHUIMMOM PaBHOBECUU = MOCTOSHHAS;

C = o0mas KOHIEHTpAIus pPacTBOPEHHOTO MeTaia (Mr/iI) B MOMEHT
BPEMCHU t;

k = MOCTOSIHHASI CKOPOCTH PaCTBOPEHHUS MEPBOTO MOpsiaka, 1/mHei.

¢)  Mogens BToporo nopsjaka:

C = A (1 —e(-at)) + B (1 — e(-bt)), mr/m,
rae:
C = o0Iass KOHIEHTpAIUs PacTBOPEHHOTO MeTaiuia (Mr/i) B MOMEHT
BpPEMEHHU t;
= MTOCTOSTHHASI CKOPOCTH TIEPBOTO TOpsiAKa, 1/mHel;
b = MOCTOSIHHASI CKOPOCTH BTOPOTO MoOpAaKa, 1/nHeit;
C = A + B = npenenpHas KOHIIEHTpAIUsI PACTBOPEHHOTO MeTasuta (Mr/m).
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d)  VYpaBHeHHE KHHETHYCCKOW pEaKIIHU:

C, = a[le™=(c/m){l+®Be™=—ne®™)/(n-b)}], mr/m,

rae:

C = o0Iasi KOHIIEHTpAIUs PacTBOPEHHOTO MeTauia (Mr/il) B MOMEHT
BpPEMCHU t;

a = ko3¢ duumenT perpeccun (Mr/mn);

b,c,d = ko3¢ unmentr perpeccun (1/nuei);

n = c+d.

MOXHO WCIIONB30BATh U APYTUE YPABHEHHS PEaKIMOHHOW KWHETHUKH (CCBUIKM 7 U 8 B
3TOM MPUIOKEHNH).

Jlas KaxJI0TOo U3 OJUHAKOBBIX COCYJIOB, HCIIOJb3YEMBIX B XOJI€ HCIBITAHUS Ha
TpaHc(opmanno, mapamMeTpbl ATHUX MOJeNeH MOKHBI OIEHHUBATHCA IOCPEACTBOM DPETPECCHBHOTO
aHanu3a. [IppMeHeHne 3TOTO MOaX0/1a MO3BOJISIET N30€KaTh BO3MOXKHBIX MPOOIEM KOPPEIAIUN MEXIY
MOCJIeI0BATSIbHBIME U3MEPECHHUSIMU B OJTHOM U TOM ke cocyne. CpenHue 3HaueHUs KOIP(UIIMEHTOB
MOTYT OBITh CpaBHEHBI C HCTIOJIb30BAHNEM CTAaHAAPTHOTO aHAIM3a BapHAIlNH, €CIU OBLIA MCIOJIb30BaHbI
0 MCHBIIEH Mepe TpH OIMHAKOBBIX JabOpaTOpHBIX cocyaa. Kosdduiment ompegenenus 1
OLICHUBAETCS KaK Mepa "COOTBETCTBUS" MOJICIH.

A10.6.2.1 lloneospemennoe ucnoimanue

BeraepumBaeTcss Tpaduk BpeMEeHHOW 3aBHCHMOCTH KOHIICHTpAIllMi, W3MEpPEHHBIX
HauuHasg ¢ Harpy3ku 1 Mr/m B TedeHue 28-AHEBHOTO UCIBITAHUA, U, IO BO3MOXKHOCTH, ONpeneseTcs
KMHETHKa TpaHc(hOopManun/pacTBOpeHus, kak 3To onucano B A10.6.1 u A10.6.2.

A10.7 IIporokoJs ucnbITAHUI

[IpoTokoys WCHBITAHMH JOJKEH BKJIKOYATh CIEAyIOUlyl0 HHpopManui (HO He
orpaHnunBaThCs er0) (cM. Takxke A10.4 u A10.5.2.1):

a)  HaMMEHOBAaHHE 3aKa3YMKa U UCIBITATEILHOM JabopaTopuuy;
b) OIKMCAaHUE UCIBITYEMOI0 BEUIECTBA;
c) OIMCAHUE BOCCTAHOBJICHHON HCHBITATEABHON Cpebl U HAIPY30K METAJIa;

d)  wcmonp3oBaHHAs cucTeMa Oy(depH3anuy HCHBITATEILHON CPEIbl U MOATBEPKIACHUS
3HaueHud pH (xak yxazano B mynktax A10.2.3.2 u A10.5.1.6-A10.5.1.8) u
OINHCaHHE aHATUTUYECKOIO METOA;

e) MOPOOHBIE OMHCaHUs Ja00OPATOPHOTO 00OPYIOBAHUS M TIPOLIETYPHI NCTIBITAHNUS;
f) MOATOTOBKA CTAHIAPTHOI'0 PAcTBOpa METaa;
g€)  pe3yabTaThl IPOBEPKHU HAJC)KHOCTH METO/IA;

h)  pesymbraTel aHadM3a KOHIICHTpPAIlMM MeETajla, 3Ha4eHWd pH, Temmeparypsi,
Co/IepKaHUs KUCIIOPO/a;

i) JaTbl TPOBEACHUS HCIBITAHUN U aHAIM30B Yepe3 pa3IUuHble MPOMEKYTKHU
BPEMEHH;
1)) CpelHsIsl KOHILIEHTpALUsl PACTBOPEHHOTO METaula 4epe3 pa3iIMuHble NMPOMEXYTKH

BpEMCHHU (C AOBCPUTCIbHBIMHA I/IHTepBaJ'IaMI/I);

k) rpaduku TpaHchopmaruu (BpEeMEHHAS 3aBUCUMOCTH OOl KOHIICHTPAINMH
pPacTBOPEHHOTO METAIA);
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pe3yibTaThl 1O KHHETHUKE TpaHCcHOpMaIU/pacTBOPUMOCTH, €CJIIH TaKOBBIC
OIIPE/ICIICHB;

OIICHOYHOC YPABHCHUC peaKL{HOHHOﬁ KHUHCETUKHU, €CJIM TAKOBOC OIIPCACIICHO;
OTKJIOHCHHUS OT IJIaHa UCCIICAOBaHUA, €CJIN TaAKOBBIC UMCJIM MECTO, U UX IPUYUHBI;
THOOKIC O6CTO$IT€J'H>CTB3, KOTOPBIC MOTJIX IMMOBJIMATH HA PC3YJIbTAThI; U

CCbIJIKa Ha paHCC 3apCruCTpupOBAHHBIC U H€O6pa6OTaHHLI€ JaHHBIC.
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