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Ipunoxenune 10

METOAUYECKHUE YKA3AHUWSI 11O OHEHKE TPAHCO®OPMAIIAW/
PACTBOPUMOCTH METAJLJIOB U UX COEJJUHEHUI B BOJIE'

A10.1 BBeaenue

Al10.1.1 HacTosmue Meronudeckue yka3zaHus 110 MCIBITaHUAM IIPEeJHA3HAYEHBI JJI OLPEIEIICHUs TOTO,
C Kakol CKOPOCTBIO M B KaKOM CTENEHH METAJUIBl U YMEPEHHO PAaCTBOPUMEBIC COCIMHEHHS METAJUIOB CIIOCOOHBI
00pa30BBIBaTH B BOJHOH Cpele PacTBOPHMBIC COEIMHCHUS, HAXOJSIINECS B CBOOOZHOM HOHHOM COCTOSIHHH, U
IpYTHe METAUIOCOJCp)KAIie COCIMHEHHS B CTAaHAAPTHBIX JTa0OPaTOPHBIX  YCIOBHAX, SBIISIONIUXCS
peNpe3eHTaTUBHBIMU 7S yCIOBMM, KOTOpBIE, KaK IPaBUIIO, BCTPEYAIOTCA B OKpyxKatomel cpene. Ilomydennsie
JAHHBIE MOTYT HCIIOJIb30BATbCS U OLIEHKHM KPaTKOBPEMEHHOM M JONIOBPEMEHHOW BOJHOM TOKCHYHOCTU
MeTajjla WIK YMEPEHHO paCTBOPUMOIO COCAMHEHHs METAILUIOB, U3 KOTOPOro 00pa3oBaics pacTBOPUMBIM COCTaB.
Hacrosimue Meroguueckue yka3aHUsl [0 UCHBITAHUSIM SIBISIOTCSL MTOIOM MpoBeAeHHOH B pamkax OOCP
MEKIyHapOIHOH paboTBl MO BBIPAOOTKE IMMOAXOJa K HCHBITAHWAM HAa TOKCHYHOCTh METAJUIOB M yMEPEHHO
PacTBOPUMBIX HEOPTaHMUYECKUX COCAMHEHHH METANIOB M HHTEPIPETAlMY IOTyYeHHbIX JaHHBIX (CChUIKA 1 B 3TOM
npunoxkeHuH u paszgaen A9.7 mpunoxenus 9). Ilocne coBemaHuit M AUCKYCCHM, COCTOABLIMXCA B IOCICTHEE
BpeMs B pamkax ODCP u EC, Obla mpoBeeHa 3KCIIepUMEHTalIbHAs padoTa U MpeJICTaBICHBI OIy4YEHHbIC B X0/1€
HEe JaHHbIE 110 HECKOIBKUM METaJlIaM M UX COSJHHCHUSIM, Ha OCHOBE KOTOPBIX ObIIM MOATOTOBIICHBI HACTOSIINE
Metonuueckue yKa3aHus 10 UCTIBITAHUSM (CCBUIKH 5—11 B 3TOM NPUIIOKEHUN).

Al0.1.2 OneHka KpaTKOBPEMEHHON U OJIFOBPEMEHHOM BOJHOW TOKCUYHOCTH METAUIOB U YMEPEHHO
PacTBOPUMBIX COEIMHEHUH METaJUIOB OCYIIECTBIISETCS IIyTEM CPaBHEHUS a) KOHLEHTpalMM HOHOB MeETajlla B
pacTBope, BO3ZHHKAIOWICH B Iporecce TpaHchopMamuy WM pPAacTBOPEHHS B CTAaHTApTHOH BOIHOM cperme, ¢
b) COOTBCTCTBYIOIIMMU ITAJIOHHBIMU HJAHHBIMH 110 3KOTOKCHUYHOCTH, IIOJYYCHHBIMU C HCIIOJIb30BAHUCM
PacTBOPUMON METaJUIMYECKOW COJIM (3HAYCHHS OCTPOM M XPOHHUYECKOH TOKCHYHOCTH). B 3TOM mokyMmeHTe
COICpKaTCSI METONWYCCKHE VYKa3aHWs B OTHOIICHWH IIPOBENCHHS HWCOBITAHWH 1O  TpaHchopMarmun/
pactBopuMoctu. llopsnok nedcTBUil Ansl COCTaBICHUS KIACCH(UKAIMM BHIOB OMACHOCTH ATl OKpYXarolieh
Cpebl Ha OCHOBE PE3yNIbTaTOB MIPUMEHEHHS METOa UCTIBITAaHUK Ha pacTBOPEHUE/TPaHC(HOPMAIIUIO, HE BXOIUT B
00JIaCTb paclpoCTpaHEHHsI HACTOSIIINX MeTOIMYeCKHX YKa3aHWid, M COOTBETCTBYIOIINE CBEICHHS HA ATOT CUET
cozepkarcs B pasjene A9.7 npuinoxenus 9.

Al0.1.3 st neneit HacTosIMx MeTOIUUECKHX YKa3aHUI 110 UCTIBITAHUSAM TPaHC(HOPMAIMK METaUIOB U
YMEpPEHHO PaCTBOPHMBIX COCIMHEHNI METaIOB BBOJATCS CIEAYIOLIHNE ONPENEICHNs, KOTOPbIE XapaKTepU3yI0TCs
CIIeTIYIOIIUM 00pa3oM:

a) META/Nbl B DJEMEHTapHOM cocTosiHii, M’, He pacTBOPSIOTCS B BOXE, HO MOTYT
TpaHcHOpMHUPOBATHCS, MEPEXOJs B CBOOOAHYIO (opMy. ITO O3HAYaeT, YTO METal B
ANIEMEHTApPHOM COCTOSIHUM MOXKET pEarupoBaTh CO Cpeoil, 00pas3ys pacTBOPHMBIE
KaTUOHHBIC WJIIM AHUOHHBIC MPOAYKTBI, MU B XOJA€ OTOr0 Imponecca METalll 6leeT
OKHCIISITHCS, TO €CTh MEPEXOJUTh U3 HEHTPAJIBHOTO WK HYJIEBOTO COCTOSHUS OKUCICHHS B
COCTOSIHHE OKHCIICHUSI 00Jiee BBICOKOM CTEIICHH;

b) B IMPOCTOM COCOMHCHHH METAUIOB, TAKOM, KaK OKCHA WIH CyIb(QHI, METaUl yKe
HaXOOUTCS B OKHCIICHHOM COCTOSIHHH, B pPE3yJNbTare dYero JNalbHEeHIIee OKHCIICHHE
MeTaia Py BBEACHUH COCANHECHUS B BOIHYIO CPEIY SBISIETCS MaToBepOosTHEIM. OHAKO,
B TO BpPEMsI KaK COCTOSIHUE OKUCIICHHSI MOXKET HE U3MECHUTHCS, B3AaUMOJICHCTBUE CO Cpeloit
MOXXET MpPHUBECTH K OOpa3oBaHUIO Oojiee XOpOIIO PACTBOPUMBIX (opM. YMepeHHO
pPaAcTBOPHMBIM COEIWHCHHEM MeETallla MOXET CUUTAThCS COCAWHEHHE, U KOTOPOTO
MOXXHO BBIYHCIUTH IPOM3BEICHUE PACTBOPUMOCTH M KOTOPOE MOXKET JaTh Majoe
KOJIMYECTBO CBOOOJHON ¢opmbl myTem pacTBopeHus. C Apyroi CTOPOHBI, CIEAyeT
MPU3HATh, YTO KOHIIEHTPAIMS KOHEYHOTO pacTBOpa MOXKET 3aBHCETh OT psAaa (haKkTopoB,
B TOM 9YHCIE OT MIPOM3BEICHUS PACTBOPUMOCTH HEKOTOPHIX COCOMHECHHHA METAIJIOB,

: 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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BBIITABIIMX B OCAaZOK IIPpU MPOBCACHHWU HCIIBITAHUS HaA TpaHCq)OpMaLIHIO/paCTBOpI/IMOCTB,
HarmpuMep THAPOKCHU I AJIFOMUHUSA.

A10.2 OCHOBHBIE IOJI0KEHUS

Al10.2.1 Hactosmue Meronudeckue yka3zaHUs II0 WCHBITAHMSAM IIPU3BaHbl CIYKUTh CTaHAAPTHBIM
METOJIOM TIPOBEACHUS TAOOPATOPHBIX HCHBITAHUI Ha TPaHC()OPMAIIHIO/PACTBOPHMOCTE, OCHOBAHHOM Ha MIPOCTON
SKCIEPUMEHTANBHON MpOoIEaype, 3aKiIrouaroleiics B MepeMEIIMBAaHUU PA3IHYHBIX KOJIUYECTB HCIBITYEMOIO
BeliecTBa B 3a0ydepeHHON BOJHON cpele M oTOOpe OOpas3lloB M aHalIHM3e PAcTBOPOB 4Yepe3 OIpelesieHHbIS
MIPOMEXYTKH BPEMEHH C IIETBIO OINpEICTICHUsI KOHIIEHTpPAIWii PacTBOPCHHBIX MOHOB MeTauia B Boje. Hmke
OTIUCBHIBAIOTCS JIBA PA3HBIX THUIA UCIBITAHUI:

A10.2.2 Ilpedsapumenvuoe  ucnelmanue HnHa  mpanchopmayuo/pacmeopumocms  ymepeHHo
DPACmMEOpUMBIX COeOUHEHUI MEMAI106

A10.2.2.1 Jis yMEpeHHO pPacTBOPUMBIX COCIMHCHHN METalIOB MaKCHMaJIbHas OOINas KOHICHTPAIHsI
PacTBOPEHHOTO METalla MOKET OBITh ONpeneNeHa MCXOIs U3 Ipeleiia PaCTBOPUMOCTH COCITUHEHUS METaIoB
WIK TOCPEACTBOM IMPEIBAPUTENBHOTO HWCIBITAaHUS Ha TpaHcopMmaluio/pacTBOpuMocTb. Llens  3Toro
MIPEIBAPUTEIBGHOTO HCIBITAHUS, IPOBOJUMOTO IPH OXWHOYHOW HAarpys3Ke, 3aKII0UacTcs B BBIIBICHHH TEX
COCIMHEHNH, KOTOPBIE ITOIBEPTalOTCs JTHO0 paCTBOPCHHUIO, OO OBICTPOH TpaHCHOPMALIUHN TAKHM 00pa3oM, UTO
WX MOTEHIUAN IKOTOKCUYHOCTH HEBO3ZMOXKHO OTJIMYUTH OT COOTBETCTBYIOILIETO MOTEHLMAIA PACTBOPUMBIX (HOpM.

A10.2.2.2 YMeEpeHHO pPacTBOpUMBIC COSAMHEHUS METAIJIOB B TPEACTAaBICHHON Ha pbIHKE (opMme ¢
HAaUMCHBIIUM pPa3MEpPOM YACTHUI] BBOIATCS B BOJHYIO Cpely TpH eIMHOBpeMeHHOH Harpyske 100 mr/m.
PacTBopenune nocturaercs myTeMm IepeMellnBaHus B TeueHue 24 yacoB. Ilocne mepeMerinBaHusS B TeueHHE
24 yacoB uU3MepseTCs KOHIEHTPALK HOHOB PaCTBOPEHHOI'0 MeTallja.

A10.2.3 Ilonnoe ucnelmanue Ha MPAHCHOPMAYUIO/PACMEOPUMOCHIL MEMATNO8 U UX YMEPEHHO
Ppacmeopumuix coeouneHuil

A10.2.3.1 I{enb MOJIHOTO HCIBITAHUS Ha TpaHCHOPMALNIO/PACTBOPUMOCTh 3aKJIIOYACTCS B ONpEICIICHUH
CTEMEeHNU PAaCTBOPHUMOCTH WM TpaHC(POPMALKMK METAUIOB U MX COEAWHEHHH MOCJie OMPEAETICHHOro Mepuona
BPEMEHHU TMPHU Pa3IMYHBIX HArpy3Kax, BBOJMMBIX B BOJy. Kak mpaBmiio, MacCHBHBIC W/WJIHM TIOPOMIKOOOpa3HbIE
(hopMBI BBOIATCS B BOJHYIO Cpely NpU TpeX pa3NuvHbiX Harpyskax: 1, 10 u 100 mr/n. OpuHOYHAs Harpyska
100 Mr/nm MOKeT HCIONB30BaTbCd B TOM CIlIydae, €ClId He OXHIAETCS 3HAUYUTEIBHOTO PAacTBOPEHHs MeETasula.
Tpancdopmaius/pacTBOPUMOCTh OCYIIECTBISIETCS TTOCPEACTBOM CTAaHAAPTHOM MPOIEAYphl MEepeMElINBaHNs, HE
NPUBOIAIICH K  WCTHPAaHWIO YacTHWIl.  Pe3ymbTaTel  KpaTKOBpPEMEHHOW  TpaHchOpMamuu/pacTBOPEHHUS
PacCUHUTHIBAIOTCS HA OCHOBE KOHIICHTPALMI HOHOB PaCTBOPEHHOTO METAIlIa, MOTYYCHHBIX [0 HCTCUCHUH 7 THEH.
PesynbraThl J07rOBpeMeHHON TpaHCHOPMALIMU/PACTBOPEHHSI OMPEACISAIOTCS B XOJE HCIBITAHUS B TCUCHHE
28 nHelW ¢ MPUMEHEHUEM OJMHOYHOW HArpy3ku 1 mr/i.

A10.2.3.2 IMockonpky pH oKka3pIBaeT 3HAYWTENBHOE BIMSHUE HA TPaHCPOPMAIMIO/PACTBOPUMOCTh, Kak
MPEABAPUTEIHLHOE HWCIIBITAHUE, TaK W TOJIHOE WCIBITAHWE JOJDKHBI B TPUHIIUIIE TPOBOAMTHCS TMPU TAKOM
3HaueHHH pH, TpH KOTOPOM JOCTHraeTcs MaKCHMallbHas KOHIICHTPAllMs PAcTBOPEHHBIX HMOHOB MeTallla B
pactBope. C yd4eToM YCIIOBHA, OOBIYHO TpeoOIalaroliuX B OKPYXAarolleH cpene, HEOOXOIUMO HCIOIb30BaTh
nuanazoH 3HadeHud pH 6-8,5, 3a uckmoueHueM 28-THEBHOTO TIOJHOTO WCHBITAHUS, KOTOPOE IOJHKHO
NPOBOJUTHCST B nuamna3zoHe 3HaueHuit pH 5,5-8,5, ¢ Tem 4roObl TpPHUHATP BO BHHMaHHE BO3MOXKHOE
JIOJITOBPEMEHHOE BO3/ICHCTBHE HA KHCIIBIE 03€epa.

A10.2.3.3 Kpome TOro, mOCKOJNBKY Ha CKOPOCTh W CTENECHb TpaHC(HOpPMAIUU/PacTBOPEHUS OOJbIIOE
BIMSIHUEC OKAa3bIBAaCT IUIOINAAb MOBEPXHOCTH YACTUI] B MCIBITYEMOM O0Opasiie, IPH HCHBITAHUN HCIIOIB3YIOTCS
MPEACTaBJICHHBIC Ha PBIHKC MOPOIIKN ¢ HAMMCHBIIUM Pa3sMEpPOM 4YaCTHI], B TO BPEM: KaK HUCIBITAHUC MACCUBHBIX
¢dopM mpoBoAMTCS Ha 00paslax ¢ pa3MepaMH YacTHI, SBISIOIIUXCS PEHNpPE3eHTATUBHBIMH C TOYKH 3PCHUS
00bIYHO# 00paboTKK U Mcmosb30Banust. [Ipu oTCyTCTBHM 3TOW MH(OPMALMU CIIEAyeT HCIOJIB30BaTh 3HAUCHHE
auaMeTpa, paBHoe 1 MMm. B cryyae MacCHBHBIX METAIIOB ATO 3HAYCHHE, BHIOpAaHHOE 32 OTCYTCTBHEM IAaHHBIX,
MOXET OBbITh MPEBBIILICHO TOJBKO B TOM CJydae, €CIM A 3TOr0 €CTh JOCTAaTOYHbIe OCHOBaHMs. UTOOBI
OXapaKTepH30BaTh M CPaBHUTHh aAHAJIOTHYHbIC OOpa3lbl, HEOOXOJMMO OIPEACIUTh YICTbHYI ILIOIIAIb
MOBEPXHOCTH.

- 546 -



A10.3 O06JacTh NPUMeHEHUSI UCTIHLITAHUS

OTO UCHBITaHUE MPUMEHSETCS KO BCEM METalllaM U YMEPEHHO PacTBOPHMBIM HEOPTraHUYECKUM
COEUHEHUAM MeTaioB. VICKIIOUEHUs, HapUMEP B Cilydae HEKOTOPBIX METAJIOB, PEearupyroluX ¢ BOJOH,
JOJKHBI OBITh ONPaBIaHHBIMU.

A104 Nudopmanus 00 HcnbITyeMOM BellleCcTBe

[lpu mpoBeJeHWM WCHBITAHUNH Ha TpaHC(HOPMAIUIO/PAaCTBOPUMOCTh CIEAYET HCIOIb30BaTh
BEIIIECTBA, MIPEACTABICHHBIEC HA PhIHKE. JIJIs1 TOTO YTOOBI IPaBIIIFHO HHTEPIIPETUPOBATE PE3yIBTATH UCTIBITAHHH,
B2)KHO TIOJYYHTD CIICAYIONIYI0 HHPOPMAIHIO 00 HCIBITYyeMOM(bIX) BelecTBe(ax):

a) HarMEHOBaHHE BEIIECTBA, ero (opMyna U crocob ero MpruMEHCHUS;
b) (U3UKO-XUMHUUYECKUH METOJT 00pabOTKH;
c) UACHTH(UKAINS TapTHH, UCTIONB3YEMOM NPH UCIBITAHUSX;
d) XHMHYECKHE XapaKTePHCTHKH: uncToTa (%) ¥ moms mpumeceit (% wii MitH. );
e) ILUIOTHOCTH (I/CM’) I y/Ie/IbHBIIT BEC;
f) M3MEpEHHAs yIe/IbHAs TUIOMIAh TOBEPXHOCTH (M>/T) — M3MEpEeHHas MyTeM ajicopOLni-
necopounu N, o Metony bpynayspa—3mmera—Temnepa miti SKBUBAJICHTHBIM CITIOCOOOM
g) JlaTa MCTCUCHHS CPOKa XPaHCHIIS;
h) W3BECTHBIC TaHHEBIC O PACTBOPUMOCTH U MIPOU3BEICHHUIX PACTBOPHMOCTH;
i) UACHTH(UKAIHS OTIACHOCTH M MEPHI IIPEIOCTOPOKHOCTH MPU OOpaIeHUH;
1) nacnopra 6e3onacHoctu (I1b) Ha BeriecTBa WM SKBUBAJICHTHbBIE CBEJICHUS
A10.5 Onucanue MeToJa MPOBeIeHNUs] HCTTBITAHUI
A10.5.1 Obopyoosanue u peazenmaol
A10.5.1.1 1151 mpoBeAeHNsI NCTIBITAaHIH HEOOXOAUMBI CIIEIYFOIITHE YJIEMEHTHI 000pyJOBAaHHS U PEarcHTHI:
a) MPEABAPUTEIFHO OYUIICHHBIC U MPOMBITHIC KHCIOTOH CTEKISTHHBIC CKISTHKH IUIS 0TOOpa
00pasmoB co cpeacTBoM ykynopku (myHkT A10.5.1.2);
b) cpena tpanchopmanuu/pactsoperns (MCO 6341) (mynkt A10.5.1.3);
c) cpencTBa Oydepusaryu HCHbITaTeIbHOTO pacTBopa (MyHKT A10.5.1.4);
d) obopynoBaHue nJsl TMEpPEeMEIIMBAHUA: OPOUTANBHBIA IIEHKep, pagualbHO-JIONAaCTHAS
MeIaka, 1a00paTOPHbIH MeHKep TN SKBUBAIICHTHOE YCTPOHCTBO (ImyHKT A10.5.1.5);
e) COOTBETCTBYIOIME GWILTPHI (Hanpumep, punbTp "Acrodisc” ¢ nuamerpom mop 0,2 MKM)
WM TIeHTpUdyTa U pa3aeicHHs KUIKOH 1 TBepaon ¢a3 (myHkT A10.5.1.7);
f) YCTPONCTBO PEryIUpPOBAaHUS TEMIIEPATYPhl PEAKIIMOHHBIX COCYNOB B auana3zoHe 20-25°C
¢ TOYHOCTEIO £ 2°C, HalIpUMep TepMOCTaT WIIH BOASHAS OaHS;
g) IITTPHIBI ¥/WIA aBTOMATHIECKUC MTUITETKY;
h) pH-MeTp, moka3pIBalONINi JOCTOBEPHBIE PE3yIbTATH C TOYHOCTHIO £ 0,2 equHUIEI pH;

npuOOp ISl UBMEPEHUsT PACTBOPEHHOTO KUCIOPO/Ia, MO3BOJISIOUINI CUATHIBATH 3HAUCHUS
TeMIepaTyphl;

-547 -



1) TEPMOMETP HJIM TepMoInapa; u

k) obopynoBaHue JUIs  aHaju3a METAUIOB  (Hampumep, aTOMHO-aJCOPOLIMOHHBIN
CIEKTPOMETP, OMHUCCHOHHBIH  CIIEKTPOMETP HHAYKTUBHO-CBA3aHHOW IJIa3Mbl  C
aKCHaJbHBIM HAONIOICHNEM ).

Al10.5.1.2 Bce crexnsHHbIE 1a0OpaTOpHBIE COCYIbl JOKHBI OBITh TIIATENbHO OYHILEHB C MPUMEHEHHEM
CTaHJAPTHBIX JIA0OPATOPHBIX METOJOB, MPOMBITHI KucioTod (Hampumep, HCI) u 3aTeM TPOMBITHI
JCMOHU3UPOBAaHHONH Bozod. OO0beM W KOHQUTYpalus cocyla il WUCIBITAHUH (OAHO- WIIM JBYXJHTPOBBIC
pEeaKIMOHHBIE KOTJBI) JOJDKHBI OBITh JOCTATOUYHBIMHM [Jsl ylepkaHus | uiau 2 IUTPOB BOJHOM cpensl 0e3
nepesrBa Bo BpeMs nepeMerinBanus. Eciu B kadecTBe Oydepa ucmonp3yercs Bo3ayX (MCIBITAHUS, TPOBOJIUMBIC
npu pH 8), pekoMeHTyeTcsl yBeInInBaTh €MKOCTh BO3IYIIHOTO Oydepa cpensl MyTeM YBEINICHHUS COOTHOIICHHUS
"cBOOOHOE MMPOCTPAHCTBO/KHUAKOCTE" (HarpumMep, 1 11 cpenbl B cocyae oobemMoM 2,8 ).

A10.5.1.3 B kauwectBe cTaHmapTHOW Cpeapl IS OLUEHKH TpaHCOPMALMU/PACTBOPEHHS CIEIyeT
WCIIONIb30BaTh BOCCTAaHOBIIEHHYIO CTaHJAPTHYIO BOXY, COOTBETCTByIomIyo cranmapty HCO 6341°, [Tepen
WCTIOJIE30BAHUEM B TIpOIIECCE HCIBITAHWH cpela NODKHA OBITh CTepriin3oBaHa myTeM (uiabrpanui (0,2 MKM).
XUMUYECKUH COCTaB CTaHAAPTHOW cpeabl TpaHChHOpMaIH/pacTBOPEHUs (U1 HCTBITAHUH, MPOBOAUMBIX MpPH
pH 8) siBisieTcs cienyromum:

NaHCO;s: 65,7 Mr/n
KCI: 5,75 Mr/n
CaCl, - 2H,0: 294 mr/n

MgSo, - 7TH,0: 123 mr/n

Jis  ucnbITaHWiA, TPOBOJUMBIX IpH OoJiee HU3KUX 3HAYCHUSAX pH, CKOppEeKTHpOBaHHBIN
XUMHUYeCcKuil cocras npuBeaeH B A10.5.1.7.

Al10.5.1.4 OO01as KOHLIEHTpAIUs OPraHUYECKOTO YIIIepoa B cpelie He JOKHA MpeBIaTh 2,0 Mr/i.

A10.5.1.5 [TomumoO TIpEecHOBOAHOMN Cpefbl, MOKHO TAaK)XXE€ PAcCMAaTPUBATH BO3MOKHOCTH HCIOJIb30BAHUS
CTaHAApPTHOU MOPCKOHM HCHBITATENBFHON Cpelbl B TEX CIydYasx, KOTaa MpeAIoyaracTcs, YT0 pacCTBOPUMOCTD WITH
CHocoOHOCTh K TpaHC(HOpMaMi COSTUHEHUSI METAJJIOB B 3HAUUTENILHONW Mepe MOABEP)KEHBI BIUAHUIO BBICOKOTO
COoACpIKaHUA XJIOPUAOB UK UHBIX 0COOBIX XUMHYECKUX XapaKTCPUCTUK MOpCKOﬁ BOJbI, a TAKXKC B TEX CliyvasX,
KOTJ]a UMCIOTCSl JaHHBIC MCIBITAHUH HAa TOKCHYHOCTH IS MOPCKHX BHAOB. [IpHMEHHTENTBHO K MOPCKOH BOAE
XUMHYECKUI COCTaB CTAaHIAPTHOM MOPCKOM CPe.Ibl ABISETCS CIEAYIOLIIM:

NaF: 3 mr/n
SrCl, - 6H,0: 20 Mr/n
H;BO;s: 30 mr/n
KBr: 100 mr/n
KCI: 700 Mr/n
CacCl, - 2H,0: 1,47 r/n
Na,SOy: 4,0 r/n
MgCl, - 6H,0: 10,78 r/n
NaCl: 23,51/n
Na,SiO; - 9H,O: 20 Mr/n
NaHCOs: 200 mr/n

Ilpu  knaccuguxayuu onacHocmeil pe3ynbmamvl NPUMEHEHUs Memood UCNbUNAHUA HA — PACHEOpUMOCHIL/
mpanchopmayuro CpasHUBAIOMCA C CYUECMBYIOUUMY OAHHBIMIU N0 IKOMOKCUYHOCHU MEMAnios U Ux cOeOuHeHUll.
Oonaxko 015 maxux yenetl, Kak nOOMEEPICOeHUe OAHHBIX, MOZYM 603HUKAMb CUMyayuy, ko2oa 6yoem yenecooopasHbim
UCNONb308aMb 600y OM NPOBEOEHHO20 UCNBIMAHUA HA MPAHCHOPMAYUIO HENOCPEOCMBEHHO 6 UCHbIMAHUL HA
9KOMOKCUYHOCMYb 0151 Oapnuil u pwvid 6 coomeemcmeuu ¢ Pyxoeodswumu npunyunamu 202 u 203 OOCP. Ecnu
xonyenmpayuu CaCly,2H,0 u MgSO,.7H,0 6 cpede onsi oyenku mpancgopmayuu yMeHbuaromes 00 0OHOU NAmou ux
xonyenmpayuii 6 cpede UCO 6341, cpeda, obpazosaguiasics nocie ucnblmanus Ha mpanchopmayuio, Mojcen makice
ucnonvsoeamvcs  (nocie  00basneHus NUMAMENbHbIX — MUKDOINIEMEHMOo8) npu  NpogedeHul  UCNbIMAHUA — HA
9KOMOKCUUHOCY 018 600opocell ¢ coomeememeuu ¢ Pykosoosuum npunyunom 201 OOCP.
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CoseHOCTh J0JDKHA OBITh Ha ypoBHE 34 £ 0,5 r/kr 1 pH — Ha ypoBHe 8,0 £+ 0,2. BoccTaHoBICHHAS
COJICHAsI BOJIA JIOJKHA OBITh TAK)KE OUMINEHA OT METALTUIECKUX MUKpO3sieMeHTOB (cM. ASTM E 729-96).

Al10.5.1.6 HcnbiTanuss Ha  TpaHC(OpManUIO/pacTBOPUMOCTh  JOJDKHBI  IIPOBOJUTHCS IIPH  TaKOM
3HadueHuH pH, mpu KOTOpOM OOCTHUTraeTcs MaKCHMAalbHas KOHLIEHTpallMs PacTBOPEHHBIX HOHOB MeTalla B
pacTBope B IpeAenax NpeAlNucaHHoro Auanas3oHa 3HaueHui pH. [Ipu nposeneHun npeBapUTENbHOTO HCIIBITAaHUS
U 7-IHEBHOIO IIOJHOIO MCIBITAHUSA JOJDKEH HUCIOJIb30BaThes nauanaszoH pH 6-8,5, a npu mnposeneHun
28-IHEBHOTO MOJHOTO UCTIbITaHus — quama3oH pH 5,5-8,5 (myskt A10.2.3.2).

A10.5.1.7 Bydepuzauus Ha ypoBHe pH 8 MoxeT ObITh JOCTUTHYTA 3a CYET PABHOBECHS C BO3AYyXOM, IPH
KoTopoM KoHleHTpamus CO, olecrmeunBaeT ecTeCTBEHHYI Oy(epHylo CIOCOOHOCTh, JOCTATOYHYIO ISt
noanepxxannss pH B cpemHem B mpemenax =+ 0,2 equaunsl pH B Tedenwe ogHOW Hemenw (ccbuika 7,
npwiokerue 10). s mnoBeimmieHns OydepHOW CIOCOOHOCTH BO3AYIIHOW CpEembl MOXHO YBEITUYMBATH
COOTHOIIIEHHUE "CBOOOIHOE TPOCTPAHCTBO/’KHUIKOCTD".

Hus nenert xoppektupoBkd pH u Oydepuzanuu 10 pH7 u 6 B Tabmume A10.1 moka3aHbl peKOMEHIyeMbIC
XMUMHYECKHE COCTaBbl cpeflbl, a Takke koHueHTparud CO, B BO3/Ayxe, KOTOPbIM MOMKEH ObITh BBEICH B

CBO6OI[H0€ IMPOCTPAaHCTBO, U PACCYUTAHHBIC 3HAUCHUA pH B OTUX YCJIIOBHUAX.

Ta6auna A10.1: PexomeHnayeMblii XuMHYeCKHIi COCTAB HCTILITATEJILHOH cpeibl

XUMUYECKUH COCTaB CPeIIb NaHCO; 6,5 Mr/n 12,6 mr/n
KClI 0,58 mr/n 2,32 mr/n
CaCl, . 2H,0 29,4 mr/n 117,6 mr/n
MgSO, . 7TH,0 12,3 mr/n 49,2 Mr/n

Konnentpauus CO; (B paBHOBECHH € BO3AyXOM) B UcnbITaTenbHOM | 0,50% 0,10%

cocyze

Paccunrannoe 3nauenue pH 6,09 7,07

IIPUMEYAHUE: 3navenus pH 6vitu paccuumanvt ¢ ucnonvszosanuem cucmemvr FACT (Facility for the Analysis of
Chemical Thermodynamics) — Cpeocmeo ananuza xumuueckou mepmoounamuxu) (http://www.crct.polymtl.ca/fact/fact.htm).

A10.5.1.8 ATnbTepHaTUBHBIE SKBUBAJCHTHBIE METOABI Oy(epHu3alii MOTYT HCIIOJIb30BaThCS B TOM Clydae,
€CJI BIIMSIHUE TIpUMEHsieMoro Oydepa Ha CKOPOCTh 00pa30BaHMU KOMILIEKCOB U TpaHc(opMalui pacTBOPEHHON
¢dpakoun MeTawia OyIeT MHHUMAaIbHEIM.

A10.5.1.9 Bo Bpems MONHBIX HUCHBITAHUN Ha TpaHC(HOPMAIUIO/PAaCTBOPUMOCTE CIIEAYET MNPOU3BOIUTH
JIOCTATOYHO aKTHBHOE MepeMEelINBaHNe, YTOOB! TOICPKUBATh MOTOK BOJBI BOKPYT HUCIBITYEMOTO BEUIECTBA, HE
MOBPEKAAs TIPH 3TOM ITOBEPXHOCTH HCIIBITYEMOTO BEIIECTBA U JFOOBIX MOKPBITHHA TBEPIBIX HPOIYKTOB PEAKIIHH,
oOpasyronmxcs Bo Bpemst ucnbitanus. st 1 1 BOAHOM cpeabl 3TO MOXKHO CHIENaTh IMyTeM UCTIOIb30BaHMS:

a) pasnanbHO-JIONACTHON MEIANIKH, YCTAHOBJICHHOW Ha CKOpocTh BparieHus 200 06./MuH., ¢
JIOTIACTSIMH, PACHOJIOKEHHBIMA B 5 CM OT JHUINA PEaKIMOHHOTO KOTJa BMECTHMOCTBHIO
1 1. PagmanpHO-TONACTHEIE MEMIANKH COCTOSAT W3 IBYX IMOJHIIPONHJICHOBBIX JIOMACTEH
mpuHOU 40 MM M BBICOTOH 15 MM, HEMOABIKHO HMPUKPEIUICHHBIX K CTAIBHOMY Baly C
MTOJIMXJIOPBUHIIIOBBIM TIOKPHITHEM THAaMETPOM 8 MM U AynHOM 350 MM; i

b) KOJIObI BMecTUMOCTBIO 1,0-3,0 )1, cCHaOKeHHON PEe3MHOBOW MPOOKOW M MOCTaBICHHOW Ha
opOUTaNbHBI WM Ja0OpaTOPHBIN IIeiKep, YCTAaHOBJICHHBIH Ha CKOPOCTb BpallleHUs
100 06./MuH.

MOFYT HCMOJIB30BAThCA U APYTUE€ MCTOMABI JICTKOIr'0 INEPEMCIINBAHUA, IMTPHU YCIOBUHU YTO OHH HC
TOBPEKAAIOT MOBECPXHOCTh UCIIBITYEMOT'O BEIIECTBA 1 OAHOPOJHOCTH paCTBOpA.
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A10.5.1.10 Br160p MeToa pasaeneHus TBepAoi H )KHUIKOH (a3 3aBUCUT OT TOTO, TPOUCXOIUT JIM aJCOPOIIHS
pacTBOPHMBIX HOHOB MeTamjia Ha (UIbTpax M o0pa3yercsi JIM CYCHEH3Us B pe3yJsibTare MNepeMellrBaHus,
npeanucanHoro B myHkre A10.5.1.9, uro, B cBOIO ouepenb, OyIeT 3aBHCETh OT PACHPEACICHHUS pa3MEPOB YaCTHUI]
¥ HX IUIOTHOCTH. B Cllydae TBEpABIX YACTHI[ IUIOTHOCTBIO Gonee (NPHONM3HTENBHO) 6 T/CM® H pasMepoM
50% < 8 MKM OTIBIT MOKA3bIBAET, YTO METO/IBI JIETKOTO IepeMelnBanus, onucanHble B myHkre A10.5.1.9, Bpan nmu
npuBeayT K oOpa3oBaHuio cycrneH3ud. [lostomy ¢unbTpanus obpasiia, Hampumep ¢ TMOMOIIBIO MINPHIIA,
CHaOXEeHHOTO TUAPOPUIBLHON MOMMIPUPCYTHHOHOBOW MeMOpaHOW IuamMeTpoM 25 MM € TIOpaMH pa3MepoM
0,2 MKM (Kak BapHaHT — C HAJIOKEHHBIM CBEPXY MPEePUILTPOM ¢ pazmepom mnop 0,8 MKM), IPUBEET K MOITYIECHHUIO
pacTBoOpa, Mo CYIIECTBY CBOOOHOTO OT TBEPABIX YACTHII.

Onnako B ciydyae oOpa3oBaHHS CYCIIEH3WH MOXKET OBITh I11e1ecCO00pa3HbIM IMPEKPATHTh
MepeMeIlnBaHKe, C TEM YTOObI IaTh CYCIIEH3HU YCTOATHCS B TEUCHUE 5 MUHYT Mepe]] B3ITHEM 00pasiia pacTBopa.

A10.5.2 Ilpedsapumenvnsie ycinogus
A10.5.2.1 Ananumuueckuii Memoo

BaxxHoe g wmWccnenoBaHWs —3HAYCHHE HWMEET BBIOOP TOAXOISIICTO  MPOBEPEHHOTO
AQHAJIMTHYECKOTO METO/a MPOBEJEHHsI BCECTOPOHHETO aHaji3a pacTBOpeHHOoro meramia. llpegen oOHapykeHUs
IPU HMCIIONF30BAaHUM aHAJIHTUYECKOTO METOJIa JOJDKEH OBITh HMXKE COOTBETCTBYIOLIETO 3HAYCHUS XPOHHYECKOU

HIn HOHFOBpeMCHHOﬁ TOKCHYHOCTH, ITOJTYUCHHOI'O B XO1€ HUCIBITAaHUM Ha YKOTOKCUYHOCTb.

Kak MHWHHUMYM, JOJIKHBI OBITH 3aIIPOTOKOJIUPOBAHBI CICAYIONIUC ACIEKTBI IMOATBECPXKIACHUS
HaJACKHOCTH aHAJIUTHYCCKOTO MCTOa:

a) npexen  OOHAPY)KEHUs U ONpPENENCHHS KONWYECTBCHHBIX 3HAUCHHWH, MPUCYIINI
AQHAJIMTHYECKOMY METOY;

b) AQHAJIUTUYECKUN JIMHEHHBIM [uamna3oH B paMKax [PUMEHHUMOIO aHaJIUTUYECKOIO
JMaIa3oHa;
c) XOJIOCTOH OIIBIT C MCTIOIB30BAaHUEM CPEJIBI TSI OLEHKH TpaHC(hOpManuH (3TO MOXKET OBITH

cZieNaHo B TIPOIIECCE MCTILITaHuH );

d) MaTpUYHOE BIMSHHUE CPEIbl JUIS OLCHKH TPaHC(HOPMAINHM Ha M3MEPEHHE PAaCTBOPEHHBIX
HMOHOB MeTaa;

e) 6ananc mMacchl (%) mocye 3aBeplIeHns UCTIBITAHUS Ha IPEBPAIICHUE;
f) BOCITPOM3BOINMOCTE PE3YIIbTAaTOB aHAIIN3A;
2) CHOCOOHOCTh PAacTBOPUMBIX HOHOB MeTaula K aacopOuum Ha ¢mibTpax (eciud s
OTJIEJICHUS] PAcCTBOPUMBIX HOHOB MeETajula OT TBEPAOTO MeTallla HCIOJIb3YeTCs
¢uabTpanys).
A10.5.2.2 Onpeodenenue coomsemcmsyoueco 3uavenus pH cpedwl pacmeoperus

Ecniu B nureparype He HMEETCs COOTBETCTBYIOIIMX JaHHBIX, TO MOXET MOTpeOoBaThCA
MPOBEICHUE TPEABAPUTEIHLHOIO UCTIBITAHUA Ui 00ECTIeUeH s TOT0, YTOOBI OCHOBHOE HCIIBITAHUE MPOBOIAMIOCH
npu 3HaueHun pH, mpm KoTropoM HaOmMIOHaeTCs MaKCHMYM TpaHC(OPMAIMN/PacTBOPUMOCTH, B IIperesiax
nuanaszoHa 3HaueHnid pH, ykazanHoro B myHkTax A10.2.3.2 m A10.5.1.6.

A10.5.2.3 Bocnpoussooumocms pesyromamos mpancgopmayuu
A10.5.2.3.1 B ciydae craHgapTHON CXeMBI ¢ UCTIOIB30BaHUEM TPEX OJMHAKOBBIX JIJAOOPATOPHBIX COCY/IOB H
IBYX OJMHAKOBBIX 00pa3IoB, OTOOPaHHBEIX M3 KaXIOro Ja0OpaTOpHOTO COCyla 4Yepe3 KaKIbIi MpOMEKYTOK

BPEMEHH, HUMEIOTCI pa3yMHble OCHOBaHUS OXHJAATh, YTO TMpPHU I[OCTOSHHOM KOJMYECTBE BEILECTBA,
HCIBITBIBAEMOTO B Y3KOM JIHANa30HE pa3MepoB YacTull (Hanmpumep, 37—44 MKM) 1 0OIIeH TIIOIIA N IIOBEPXHOCTH,
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pa3iauyus B MMOJYYEHHBIX JAHHBIX O MPEBPAIIEHUH B OJHOM M TOM K€ COCYyJe AOJDKHBI cOCTaBiATh MeHee 10%,
a B pa3HbIX cocygax — MeHee 20% (cchlika 5 K HaCTOSAIIEMY NMPUIIOKEHUIO).

A10.5.2.3.2 B nmocnenyrommx TyHKTax CoOJEp)KaTcs METOAWYECKHE YKa3aHUS B OTHOIICHWH OLEHKH
BOCIIPOM3BOJMIMOCTH HCIBITaHUS Ha TpaHchopmanuio. [lomydeHHBIC pe3yapTaThl MOKHO OYAET MCHONB30BaTh B
Z[aJII)HeI;‘IHleM JJIA YyJIydlI€HH BOCIIPOU3BOJUMOCTU ITYTEM KOPPCKTUPOBKHU OKOHYATEJIbHON CXEMBI MCIIBITAHUN
MMOCPEICTBOM BapbUPOBAaHUS YHCIIA OJMHAKOBBIX JTA0OPATOPHBIX COCYIOB W/WIIM OJMHAKOBBIX 00pa3ioB 0O
MOCPEICTBOM JaJbHEHIET0 CKPHHUHTA YacTHil. [IpemBapuTelbHBIC HCIBITAHHUS TAKXKE ITO3BOJIAIOT IPOBECTH
MEPBOHAYATBHYIO OLICHKY CKOPOCTH TPaHC(HOPMAIMH HCIBITYEMOrO BEIIECTBA U MOTYT HCHOJNB30BAThCS LIS
OTIpe/ICIICHUsI YaCTOTHI 0TOOpa 00pasIoB.

A10.5.2.33 I[Ipy  mOArOTOBKE cpembl JUIS  OICHKH  TpaHC(HOPMAIMH/PACTBOPCHUS  HEOOXOAUMO
ckoppekTupoBaTh pH cpensl mo xenaemoro 3HadeHus (Oydepusanus Bo3gyxoM mwiu Oydepuzamus CO,) mytem
MEepEeMCIINBAHU B TEUYCHHE MPHUMEpPHO MOIydaca, ¢ TeM UYTOOBI IPUBECTH BOIHYIO CpPEoy B PaBHOBECHE C
Oydepnoit cpenoit. [lepex moOaBieHHEM BeIIECTBa MPOHW3BOAUTCS OTOOp MO KpallHEW Mepe Tpex o0pasloB
(manpumep, 10-15 M) U3 HCHBITATENBHOM CpEAbl, U HU3MEPSIOTCS KOHLEHTPALUM PAacTBOPEHHOIO MeETallla,
KOTOPBIE PaCCMaTPHBAIOTCS B KAUECTBE ATATOHHBIX U (DOHOBBIX.

ITo MeHpIIe#t Mepe MATH JTAOOPATOPHBIX COCYIIOB, COAEPIKAIINX METAIUT WU €r0 COeTUHEHUE
(mampumep, 100 Mr TBep0TO BeliecTBa/I Cpeibl), OJBEpraeTcs Mpoleaype NepeMelBaHus, KaKk 3TO ONKCaHO B
nyakre A10.5.1.9, npu temneparype B nuanazone 20-25°C + 2°C, u 1o ucteueHuH 24 9acoB C OMOIIBIO IIPHUIIA
MPOM3BOAMUTCS OTOOp TpeX OOpasloB M3 KaXKAOTO HCHBITATEIHFHOTO COCyHa. TBepmoe BEMIeCTBO M PacTBOP
pa3fensioTcs ¢ MOMOIIbI0 MeMOpaHHOro (uiIbTpa, Kak 3T0 omucaHo B myHKTe A10.5.1.10, 3arem pactBOp
mogkucisercss 1% HNO; u aHanmmsmpyercss ¢ IENbI0 ONpeAeteHus oOmmel KOHIEHTPAIH PacTBOPEHHBIX
METaJIIOB.

Al10.52.3.4 PaccunThIBalOTCS cpeHIE 3HAYCHUS M KOA(PQUIMEHTH BapHaIlid W3MCPEHHBIX KOHIICHTPAIUH
PACTBOPEHHBIX METAJUIOB B OJTHOM U TOM K€ UCIIBITATEIILHOM COCYJIE U MEX]y 1Ta00PaTOPHBIMU COCYAaMH.

A10.5.3 Ilopsook nposedenus ucnvimanus

A10.5.3.1 Ilpeosapumenvhoe ucnvimaunue HA pPACMEOPEHUE YMEPEHHO DPACMBOPUMBIX  COCOUHEHUT
Memanios

A10.5.3.1.1 Ilocne moAroToBKU Cpelbl PACTBOPEHUSI OHA PACIPENEIIAETCS MEXKIY MO0 MEHbUIEH Mepe TpeMs

abopaTOPHBIMU COCYJIaMK  (YHCIIO JTA0OPATOPHBIX COCYJIOB 3aBHCHT OT BOCIPOU3BOJMMOCTH PE3yJbTAaTOB,
MOJyYEHHBIX B XOJE IPEABAPUTEILHOIO HCHbITaHuA). Ilociae TMoMydacoBOTO MEPEMEIIMBAHUSA C IENbIO
NpUBEJICHUS BOJHOW cpeasl B paBHOBecue ¢ arMochepod mimm OydepHoil cuctemoit (myHKTHI A10.5.1.6—
A10.5.1.8) u3mepsitorcst pH, Temriepatypa cpellbl, a TakKe KOHICHTpAIHs pacTBOPeHHOTO B Hed O,. 3areMm u3
HCTIBITATENILHOW Cpe/ibl OTOMpAIOTCS MO MEHbBIIeH Mepe nBa oOpasma oobemoMm 10—15 M (mo moOaBiIcHHS
TBEPJBIX BEIICCTB) M M3MEPSETCS KOHIICHTpAIUsl PACTBOPEHHOI'O METalila B KA4eCTBE 3TAJTOHHOW U (hOHOBOH
KOHIICHTPAIIUH.

A10.5.3.1.2 CoenuHeHre MeTauia Jo0aBisgeTcss B JTa0OpaTopHBIE cocyAbl Tpu Harpyske 100 mr/m,
nmabopaTopHBIE COCY/Ibl HAKPHIBAIOTCS U OBICTPO M MHTEHCHUBHO B30OanThiBaroTcs. [locne 24 yacoB B30aiNThHIBaHHS
M3MEpsIOTCsT 3Ha4deHus pH, TemmepaTypsl M KOHIICHTPALUH PacTBOPEHHOro O, B KaKIOM HCIBITATEIHHOM
COCyJe, ¥ U3 KayKIIOT0 MCIBITATEILHOTO COCYa ¢ IIOMOIIBIO ITIPHUIIa 0TOUparoTes 2—3 oOpasna pacTBopa, a 3aTeM
pacTBOp TpoIycKaeTcs depe3 MeMOpaHHBIH (uiabTp, kak 310 omucaHo B A10.5.1.10 Beime, momkucisercs
(mampumep, 1% HNO;) u ananusupyeTcs ¢ 1eNblo ONpeesIeHus 00IIei KOHIIEHTPAIlM PACTBOPEHHBIX METALIOB.

A10.5.3.2 Ionnoe ucnvimanue memanios u ux coeOuHeHull
A10.5.3.2.1 [MoBTOpUTE TIpOLIEAYPY, onrcannyto B A10.5.3.1.1
A10.5.3.2.2 B TeueHne cemMu JHEW MCHIBITAaHHS BemiecTBO Mpu Harpyskax 1, 10 m 100 Mr/im cooTBETCTBEHHO

no0aBisieTcss B J1a0OpaTOpHBIE COCYIBI (YMCIO KOTOPBIX 3aBHUCHT OT BOCIPOU3BOJMMOCTH pE3yJIbTATOB,
OTIPE/ICIICHHOM B COOTBETCTBUU ¢ moapazaeioM A10.5.2.3), cogepxkamiie BoaHy0 cpeay. JlabopatopHbie coCy bl
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3aKyMOPUBAIOTCS M B30anThIBatoTCsA, Kak 310 ommcano B A10.5.1.9. Ecnu TpeOyetcs mpoBencHHWE HCIBITAHHS
B TeueHue 28 nHeil, TO MPOJOKUTENBHOCTh WCIBITAHHS MPH HAarpy3ke | Mr/m MokeT ObITh yBelnH4YeHa [0
28 aHeW, MpU YCIOBHH, YTO KaK JUIS 7-THEBHOTO, TaK U 28-IHEBHOTO HCIBITAHHS BBHIOPAHO OJHO M TO XKe
3navenue pH. OxHaKo, MOCKONBKY 7-THEBHBIC UCTIBITAHUS IIPOBOIATCS TONBKO B QHana3oHe 3HaueHui pH 6 nimm
Oosee, HEOOXOAMMO TMPOBECTH OTHENbHBIC 28-THEBHBIE HCIBITAHUA, C TEM YTOOBI OXBATUTh JUANa30H
3HaueHnid pH 5,5-6. MokeT Takke OKa3aThCs I1eIecO00pa3HbIM OJHOBPEMEHHO TPOBECTH KOHTPOJIEHOE
HCTIBITaHUE 0e3 HCIBITYEMOTO BEIIeCTBA (TO €CTh X0JIOCTOE UCTIBITAaHUE PAacTBOpa). Uepes 3aJaHHbIC TIPOMEKYTKA
BpeMeHH (Hampumep, 2 yaca, 64acoB, 1, 4 u 7 gHell) NpOM3BOAATCS H3MepeHUs Temmeparypel, pH u
KOHIICHTpaluil pacTBOPeHHOTO O, B Ka)IIOM HUCIBITATEILHOM COCYyJIe, H U3 KaXKIOTO HCIBITATEILHOTO COCya C
MTOMOIIBI0 IITIPUIIAa MPOU3BOJAUTCS OTOOP IO MEHBIIEH Mepe NByX o0pasuoB (Hampumep, 10-15 mur). 3atem
MIPOU3BONTCS pasjielicHHe TBEPAOH W pacTBOpeHHOM (pakimii B cootBeTcTBHH ¢ A10.1.5.1.10 BbIIe. PacTBOpHI
nofkucisrores (Hampumep, 1% HNO;) 1 aHaIM3UPYIOTCS ¢ TENBI0 ONPeNeIeHNs] KOHIIEHTPAIIMH PACTBOPEHHOTO
Metasia. [lo ucreuennn nepBeIX 24 9acoB HEOOXOANMO BOCIIOJIHHUTE 00BEM PAacTBOpPa ITyTeM JT00aBICHHUS TaKOTO
o0beMa TIepBOHAYANFHON CpeAbl PacTBOPCHHS, KOTOPBHI COOTBETCTBYET 00BEMY OTOOpAaHHBIX 00pas3moB. DTy
MPOLEAYPY CIEAYET MOBTOPATH MOCIE KAKAOTO MOCIEAYIomEero oToopa 06pa3uoB. MakcuManbHbIi 001IHiA 00BeM
00pa31oB, 0TOOPaHHBIX U3 UCTBITATEIBHBIX PACTBOPOB, HE JOJKEH MpeBbimaTh 20% nepBoHavYaIbHOrO 00beMa
HCTBITaTeNIFHOTO pacTBopa. VcmbiTaHne MOXKET OBITh IPEKPAlIeHO B TOM CIydYae, €CIH PACXOXKICHHS MEKIY
TpeMs MOoCIeI0BaTeIbHO MOTYYSHHBIMUA 3HAYCHUAMU O0IIeH KOHLIEHTPAIMH PACTBOPEHHOI'O METaJlIa COCTaBIISIOT
He Oomee 15%. MakcuManbHasi IPOJODKUTEIBHOCTE MCIBITAHUS NIPH HArpys3Kax HCHBITaTeNbHON cpensl 10 u
100 Mr/;m — 7 nHEW (KpaTKOBpEMEHHOE HCIBITAaHUE), a TIPU Harpy3ke 1 Mr/i (MCIbITaHWE B TCUCHHE JUTUTECIHLHOTO
TIPOMEKYTKA BPEMEHH ) — 28 JTHEH.

A10.54 Ycnoeun nposedenus ucnvimanuii

A10.5.4.1 Hcnpitanust Ha TpaHCc(hOPMAILUIO/PACTBOPUMOCT JOJDKHBI HPOBOJMUTHCS IIPU PEryIHPYeMOM
TeMIepaType OKpyxaroeil cpensl B quanazone 20-25°C + 2°C.

A10.5.4.2 HcnpiTanust Ha TpaHC()OPMAIHIO/PAaCTBOPHUMOCTE MPOBOAATCS B OHWama3oHe 3HadeHHH pH,
ykazanHoM B A10.2.3.2 u A10.5.1.6. 3nauenue pH pacTBopa IJii HCTBITAHUN NOJHKHO PETUCTPUPOBATHCS MPH
Ka)XJIOM 0TOOpe 00pa3IioB pacTBopa. MOKHO MPEANOI0KUTH, YTO B XO€ OONBIIMHCTBA UCTIBITAaHUN 3HaueHue pH
OyzmeT ocraBaTbesl MOCTOSHHBIM (£ 0,2 €MHUIBI), XOTS HEKOTOPHIC KPaTKOBPEMEHHBIC BapHaIlMK 3HaueHHH pH
ObUTH 3apeTrUCTPUPOBAHbI B XOJ€ HUCIBITAHUI C PEAKTUBHBIMHU MEIKO3EPHUCTHIMU MOPOIIKAMHU MpPU Harpys3kax
100 Mr/m  (ccpiika 7 B 3TOM NPUIOKEHWH) B CHIY CBOMCTB, BHYTPCHHE TMPHUCYIIMX BEIIECTBY B
MEJKOpa3ApOOJICHHOM COCTOSIHUU.

A10.54.3 CB0o0OJHOE TPOCTPAHCTBO HAJ BOJHOW CpeJOld B PEAKLIHOHHOM COCYIE HOJDKHO OBITh, B
OOJIBIIMHCTBE CITy4aeB, JOCTATOUHBIM JUIs TIOJIEP KaHUsI KOHIIEHTPAIlMK PAaCTBOPEHHOTO KHciopoaa Bbiie 70%
€r0 HACHIIICHHOW KOHIICHTpAIlMH B BO3JIYyXE, KOTOpAas COCTaBIseT mpuMepHO 8,5 mr/in. OmHAKO B HEKOTOPBIX
CllydasiX pEaKIHOHHAs KWHETHKAa MOXET OrpaHHYMBaTBCS HE B pe3ylbTaTe MNPUCYTCTBUS MOJIEKYJISAPHOTO
KHCJIOPOJIa B CBOOOTHOM IPOCTPAHCTBE HAJl PacTBOPOM, a BCIICACTBHE NEPEHOCA PACTBOPEHHOTO KHCIOpOJa B
MTOTPaHWYHBIN CJI0H "TBEpJI0e BEIIECTBO/PacTBOP" M BBIXOJA PEAKIIMOHHOTO MPOIYKTa M3 3TOro cyios. B maHHOM
CITydae OCTacTCs JIMIIb JOXKIAThCSl BOCCTAHOBJICHHUS PABHOBECHSI.

A10.5.44 Jns Toro 4troObl CHU3WUTH YPOBEHb XUMHUYECKOTO W OHOJOTHYECKOTO 3arps3HEHUs, a TaKxkKe
YPOBEHb WCHApEHUs, WMCOBITAHUS Ha TPaHC(HOPMAIUIO/PACTBOPUMOCTD IOJDKHBI IPOBOAMTHCS B 3aKPBITHIX
cocyzax M, KOTAa 3TO BO3MOXHO, B YCJIIOBHUSIX 3aTEMHEHHS.

A10.6 O6paboTka pe3yJbTaTOB

A10.6.1 Omobopounoe ucnvimanue

PaccunTeiBaroTCs CpeqHHE 3HAYCHHS KOHIICHTpAIMK PAacTBOPEHHOTO MeTajula MO HCTEUCHHUH
24 gacoB (¢ JOBEpUTEIHHBIMU UHTEPBAJIAMHU ).
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A10.6.2 Ilonnoe ucnvimanue: onpedesieHue cmeneHu MpancPhopmayuu/pacmeopumocmu

A10.6.2.1 Kpamxospemennoe ucnoimanue

BrruepunBaercs rpaduk BpeMeHHOH 3aBUCHMOCTH KOHLIEHTpaluil pacCTBOPEHHOTO MeTalja, U3MEPEHHBIX B X0/
pasHbIX  KPAaTKOBPEMEHHBIX HWCHbITanuii (7 AHe#), ©, 10 BO3MOYKHOCTH, ONpEAEIIeTCS KHHETHKa
TpaHchopMaruu/pacTBoperns. s onucanus rpadukoB TpaHCcHOpMAIUK/PACTBOPEHUS MOTYT HCIOJIb30BaThCS

CJICAYIOINEC KNHCTUICCKUEC MOJICIIN

a) JIuHeliHasA MOIeb:

C; = Co + kt, mr/m,
rae
C = MepBOHAYAJbHAS O00Mmasi KOHIEHTPAalWs pPacTBOPEHHOTO MeTajlia
(Mr/m) B MoMeHT BpemeHH t = 0;
C = o0IIass KOHIIEHTpAIUs PAaCTBOPEHHOTO MeTayuia (Mr/) B MOMEHT
BPEMCHH t;
k = JIUHEWHAs TIOCTOSTHHASI CKOPOCTH PAaCTBOPEHUS, MI/J — THEH.

b) Mogaenb nepBoro mopsigKa:

-kt
C = A(-¢e™), M/,
rae
A = mpenenbHas KOHIGHTPANWs PacTBOPSHHOTO MeTaimna (MI/J) Tpu
BUJMMOM PaBHOBECHH = IMOCTOSIHHAS,
C = o0mIass KOHIIEHTpAIUs PAaCTBOPEHHOTO MeTayuia (Mr/l) B MOMEHT
BpPEMEHHU t;
k = MTOCTOSTHHAS CKOPOCTH PACTBOPEHMSI IIEPBOTO TOPSIIKA, 1/THEMH.

c) Mopenb BTOPOro nmopsigka:

C = A(=e¢"+B(1-e™), M/,
rre
C = o0IIas KOHIEHTPAaIMsl pPacTBOPEHHOTO MeTawia (MI/I) B MOMEHT
BpPEMEHH t;
a = MTOCTOSIHHASI CKOPOCTH TIEPBOTO TOPsiAKa, 1/mHeH;
b = MMOCTOSTHHAS. CKOPOCTH BTOPOTO TopsijiKa, 1/mHei;
C = A + B = npeznenbHas KOHIEHTpALH PACTBOPEHHOI0 MeTasuia (Mr/I).

d) YpaBHeHUe peaKIIHOHHOI KHHETHUKH:

C = a[le™— (c/n){l + (be™—ne™)/(n—b)}], mr/m,
rrie
C = o0Iass KOHIIEHTpAIMs PAacTBOPEHHOTO MeTayuia (Mr/l) B MOMEHT
BpPEMCHH t;
a = K03((UIMEHT perpeccuu (Mr/mn);
b,c,d = ko3¢ GuIeHTsl perpeccu (1/mueit);
n = cHd.
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MOXHO HCIONB30BaTh M IPYTUE YPaBHEHHS PEaKIUOHHON KHHETHUKH (CCBUIKH 7 B § B 3TOM
TIPHIIOKEHUH).

J1a kakoro U3 OIMHAKOBBIX COCYJIOB, HCIIONIL3YEMBIX B XOJIe UCTIBITAHUS Ha TpaHchopMaIuio,
MapaMeTpbl 3THX MOJEJICH JOJDKHBI OICHHBATHCSA MOCPEACTBOM PETPECCHBHOIO aHaiu3a. [IpuMeHEeHHe 3TOro
MOJX0Ja MO3BOJIAET U30eKaTh BOSMOXKHBIX MPOOJIEM KOPPESLUH MEXAY MOCIeI0BaTeIbHBIMI U3MEPEHUSIMH B
OHOM M TOM Xe¢ cocyne. Cpeanue 3Ha4YeHUS KOI((HINEHTOB MOTYT OBITH CPaBHEHBI C HCHOJIb30BAaHHEM
CTaHJIAPTHOTO aHAJIM3a BapHUAIlMHU, €CITU OBUIA UCIIOIB30BAHKI 110 MEHBIIICH Mepe TPH OJMHAKOBBIX JTA00PATOPHBIX
cocyna. Koadunuent onpenenenus r~ olieHUBaeTCs Kak Mepa ""COOTBETCTBHS MOJIEIH.

A10.6.2.1 Jloneospemennoe ucnoimanue

BeraepunBaetcst rpadMk BpeMEHHOW 3aBUCUMOCTH KOHICHTpAIMid, W3MEPEHHBIX HadWHAs C
Harpy3kd | Mr/nm B TedeHwe 28-THEBHOTO WCHBITAaHHUA, M, II0 BO3MOXHOCTH, OIIpPENEIIeTCS KHHETHKA
TpaHC(OpMaIUN/pacTBOPEHHs, Kak 3To onucaHo B A10.6.1 u A10.6.2.

A10.7 IIpoTokosa ucnbITAHUI

ITpOTOKOJ WCIBITaHUIA TOJDKEH BKJIIOYATH CICAYIONIYI0 MH()OPMAIHiO (HO HE OrpaHHMYMBATHCS
eto) (cm. takke A10.4 u A10.5.2.1):

a) HaVMEHOBaHME 3aKa34MKa M UCTIBITATEIbHON JabopaTopun;

b) OITHCaHNE HCIIBITYEMOTO BEIIECTBA;

c) OIUCAHUE BOCCTAHOBJICHHOM UCIBITATENILHOM Cpebl U HArPy30K METaINa;

d) UCIIONIb30BaHHAsT CHCTeMa Oydepu3aluy HUCHBITATENIbHON Cpelsl U MOATBEPIKICHUS

3HaueHwid pH (kak ykasano B myHktax A10.2.3.2 m A10.5.1.6-A10.5.1.8) u omnucanue
AQHAJIMTHYECKOT0 METO/Ia;

e) oJpoOHBIE ONUCAaHNUS 1abOPaTOPHOro 060PYI0BAHHS U MIPOLETYPHI HCIIBITAHUS;
f) HOJATrOTOBKA CTAaHAAPTHOI'O PACTBOPA METallIa;
g)  pes3yJbTaThl IPOBEPKU HAJEKHOCTH METOJA;

h) pe3ynbTaThl aHAIN3a KOHIEHTpPAIMKM MeTaa, 3HaueHui pH, Temmeparypsl, conepxaHus

KHCJIOPO/Ia;
i) JIaThl IPOBEICHMS MCIIBITAHUI M aHAJIM30B Yepe3 a3 IMYHbIe IPOMEKYTKH BPEMEHH;
1) CpeIHsS KOHIICHTPAIUS PACTBOPEHHOI'O METajlla Yepe3 PasInUHbIe MPOMEKYTKH BPEMEHH

(c ToBepUTETLHBIMU HHTEPBATIAMH );

k) rpapuky  TpaHchopmammu  (BpeMEHHAS ~ 3aBHCHMOCTH  OOIIEH  KOHIIEHTpauu
PacTBOPEHHOTO MeTaslIa);

) pe3yIbTaThl M0 KHHETHKE TpaHC(HOPMAIMK/PACTBOPUMOCTH, €CITH TAKOBBIE OIIPE/IEIICHBI;
m)  OLEHOYHOE ypaBHEHHE PEaKIMOHHOW KHHETHKH, €CITH TAKOBOE OIIPEIIENICHO;

n) OTKJIOHEHHMS OT IIaHA UCCIIEJIOBaHUs, €CIIH TAKOBBIE HMEH MECTO, ¥ MX IIPUYMHEI;

0) 7r00BIe 00CTOATENECTBA, KOTOPHIE MOTJIM MTOBIUATE Ha PE3YJIBTATHL; U

p) CCBLIKA Ha paHee 3aperuCTPUPOBAHHbBIC U HEOOpaObOTaHHbIC TAHHbIE.
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