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HAIIUOHAJIBHBN CTAHJAAPT POCCHUMCKON ®OEJAEPAIIUU

OTXOJBI PATOAKTUBHBIE

Onpez[eJlelme XHMHYECKOH yCTOﬁ‘IEBOCTll OTBCPIKICHHBIX BHICOKOAKTHBHBIX OTX010B
MCTOAOM NJIMTEJIHHOIO BBHIINECIAYMBAHAS

Radioactive waste.
Long time leach testing of solidified radioactive waste forms

Jlara sBeaenus 2004—07—01

1 ObnacTh npuMeHeHHUs

Hacrosmuii cTaHzapT yCTaHABIMBACT METO, ONPEACICHHUS XUMHIECKON YCTOMYMBOCTH OTBEPXICH-
HBIX PaAMOAaKTUBHEIX OTXOJOB ¥ MX MMHUTATOPOB (JajIee — OTBEPXKICHHBIX OTXOIOB) TIOCPEACTBOM BHILIE-
JIAYMBAaHUA DPATUOHYKIHMIOB M MaKpPOKOMIIOHEHTOB TPH [UIMTEIbHOM KOHTAaKTe C BOAOM M BOIHBIMH
pacTBOpaMH.

Cranzpapt npuMeHsIETCS ISl ONPEICICHUSI XUMHUIECKOM YCTOWYMBOCTH OTBEPXKICHHEIX OTXOH0B M MX
MMMTATOPOB, pa3pal0OTKM TEXHOJNIOTUM OTBEPXICHMUSA, KAYCCTBEHHOM OICHKW M3MEPEHWS WX CBOMCTB B
MPOLIECCE XPaHEHNUSA, ISl CPABHCHUS PE3YJIbTaTOB, ITOIYYCHHBIX MPU UCCICIOBAHUM 00pa3L0B B PA3TMIHBIX
J1a00PaTOPUAX U NPHU PA3TUIHBIX TEXHOJOTUIESCKHUX MPOLIECCAX OTBEPXKICHUS.

MeTton mO3BONSET MONYYaTh PE3YIBTATEH U3MEHEHHUS XUMUICCKON YCTOMYMBOCTH B YCIIOBHSAX, TPH-
OMVDKCHHBIX K PEAIBHBIM YCJIOBUSIM 3aXOPOHEHMS, M3MEHCHMEM HEKOTOPHIX NMAapaMETPOB TNPOBCACHUSA
SKCIIEPMMEHTOB (IaBJICHMSI, TEMIIEPATYPHI, COCTABA KOHTAKTHOM BOJEL).

CranpgapT He pacIpOCTPaHsETCS HA OTBEPXK/ICHHBIC OTXOAB, HAXOASIIHECS B YCIOBHSIX JUTMTEIBHOTO
XpaHCHUA M 3aXOPOHCHUS B TIYOOKUX TEOJIOTHICCKHX (PopMarmsix, TaK KaK METOH, YCTaHABIMBACMEINA
JAHHBIM CTaHIAPTOM, HE YUMTHIBACT TCOXUMMHUYICCKUX M THAPOJIOTHYCCKHUX YCIAOBMIi reonornyeckmx dbopma-
Ml (TaBJICHHE, CKOPOCTh JBMXCHHS M COCTAB TPYHTOBOM BOIH) M HE NPHUTOICH IS KOJAYCCTBCHHOM
OLICHKM JIOJITOBPEMEHHOM CTaOMIIBHOCTH OTXOJIOB, HAXOASAIIUXCS B PEANBHBIX YCIOBUAX 3aXOPOHCHUS.

B mnacrosineM cranpapre ucnone3yior TepMubbl 1o 'OCT P 50996 u COOTBETCTBYIOLIME WM
ONPCICIICHUS.

2 HopMaTHBHBE CCHLUIKH

B HacTosIeM CTaH apTe UCIOIB30BaHEl CCHUIKM Ha CJIEAYIOIME CTAHAAPTHL

I'OCT 2211—65 (MCO 5018—83) Orueynops M OTHEYIIOPHOE CHIphS. METOARI ONpeac/ICHAs TLIOT-
HOCTH

T'OCT 2409—95 (MCO 5017—88) Orneynopsl. MeToz onpeiesicHAsT KAXYIIEHCS TUIOTHOCTH, OTKPHI-
TOM M OOILE MOPUCTOCTH, BOIOMOTJIOILCHMS

TOCT 2768—84 AuetoH TexHHYecKuii. TEXHMYECKHUE YCIAOBHS

I'OCT 6709—72 Bona aucTWUIHPOBAaHHAA. TEXHMYECKUE YCIAOBHS

TI'OCT 18300—87 CrnupT 3THWIOBHI peKTH(HHKOBAHHBIM TEXHMYECKHUI. TeXHUIECKUE YCIOBHS

T'OCT P 8.563—96 I'ocymapcTBeHHAsi CHCTEMA OOECIICUCHHS SAMHCTBA U3MEPEHHIA. METOTUKH BhI-
TIOJIHEHUS U3MEPECHUIM

T'OCT P 50926—96 OTxons1 BEICOKOAKTHBHBIE OTBEpXAcHHBIE. O01Me TEXHUYECKNE TPeOOBaHUSA

T'OCT P 50996—96. C6op, xpaHeHue, nepepaboTKa W 3aXOPOHEHHE PAAMOAKTHBHEIX OTXOIO0B. Tep-
MHHBI M ONIPEIEICHUSA

H3nanme opummaibHOE
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3 CymnocTs MeTOZa

3.1 Ilepen poBEeACHUEM DKCIICPUMEHTA HEOOXOIMMO M3MEPHThH JIMHEHHEIE pasMepsl o0pasma (s
ONpECACHHUS IO €r0 OTKPHITOM TEOMETPUYCCKON TMOBEPXHOCTH) W VACIBHYIO aKTMBHOCTH (MJIH
MACCOBYIO KOHIIEHTPAIMIO) HYKJIHIOB B 00pasiie, ONMpPEAEIUTE TUIOTHOCTh MaTEpHaia 00pasIoB.

3.2 O0pasibl OTBEPXICHHEIX OTXOAOB (MU UX UMUTATOPHI) MOIBEPraloT [IMTEIBHOMY KOHTAKTY C
OIPEACICHHBIM O00BEMOM THUCTHUIMPOBAHHOM BOIBI WM BOSHOIO PACTBOPA C COJEBHIM COCTABOM, COOT-
BETCTBYIOIIMM COCTaBY BOIEI B MECTE TIPEAIIOIAraeéMoro 3aXOpoHeHus. B mporecce sKcnepuMeHTa OTOM-
paioT MPOOH KOHTAKTHOTO PAaCTBOpPa, M3MEPSIOT AKTHMBHOCTh (MacCy) HyK/mAa (MIM CMECH HYKIHIOB),
TIEPELICIIEr0 B KOHTAKTHEIA PaCcTBOP 3a JaHHKIA MHTEPBAI BPEMEHU (QHAM3UPYIOT Haubojiee pacTBOPH-
MBIC PATUOHYKIMIB M1 KOMIIOHEHTH MaTPHITHI).

CKOpOCTSb BIILEIAYMBAHUS OTACIBHBIX PAJHOHYKINAOB (Wi ux cMecH) R, r/(cMcyT), Bhumcsior
o dopmyne

R) =7t (1)
n = i H
Ay St,
Ime 4! — akTMBHOCTb, BK, WM Macca, T, OTAENLHOTO HYKIMIA (MM MX CMECH), BHIIIEJIOYCHHOIO 33
JAHHBIA WHTEPBAJI BPEMEHU;
§ — ydembHAas aKTMBHOCTh, BK/T, Wim MaccoBasi KOHIIEHTpalys, T/T, HyKIuaa (WIH MX CMECH) B
MCXOIHOM 00pa3siie;
S — IUIoLIaab OTKPHITON reOMETPUYECKOM IIOBEPXHOCTH 00pasia, cM2;
t, — TIPOJOJDKUTEIBHOCTD 1-TO TIEPHOZA BHILIEIAYNBAHUS, CYT.

3Hauenus a | u A} cnenyer KOppeKTHPOBATH C YYETOM MEPHOAA MOMYPACHaa PAIUOHYKIIMIOB.

B ciygae ompernesieHus BRIIEIAYMBACMOCTH PATHOHYKIHIOB, TIEPHOL MOJIYPACNafa KOTOPHX COM3-
MEPHM C TIPONOJDKUTEILHOCTIO OIIBITA, 3HAYCHHE A § JODKHO GHITh YMHOXEHO Ha ¢ (r1e A T — IePHOX
ToJypacnaja i-ro KOMIOHEHTA).

IIpoGEI OTOMPAIOT IO TEX TOP, TOKA CKOPOCTh BHIILECIAYMBAHUSA HE OYIET OCTABATHCA IOCTOSIHHOM.
3HaYeHHsT CKOPOCTEi BhIIIEAaYMBAaHKSA I pasHeIX HyKiMaoB npusenensl B TOCT P 50926.

3.3 Iocne mMpoBeACHUS SKCIEPUMEHTA U3MEPSIOT JIMHCHHBIC pasMephl 00pas3IioB, HX MaccCy, IIOT-
HOCTb.

CyMMapHasi TOrpeIHOCTb TIOORIX H3MEPEHMIA I0JDKHA OHTh He Ooiree + 10 % m3MepsaeMoii BETMUMHBI.

3.4 Jlna obecnieyeHrs] CPAaBHUMOCTH PE3Y/IBTATOB MCIIBITAHMS JODKHBI OBITh TIPOBEICHEI B CTAHIAPT-
HBIX YCJIOBHSIX.

CraHgapTHEIMHA YCJIOBUSMH NPOBEACHMS MCITBITAHWI TI0 OMPEACICHUIO XAMUICCKOM YCTOHYMBOCTH
OTBEPX/ICHHBIX MATEPUAJIOB [UIS1 CTEKILIONOJOOHBIX, MUHEPAJIONIONOOHKIX M KEPAMUYECKHX MATEPHAJIOB C
BEICOKAM YPOBHEM YJICIEHON aKTHBHOCTH SIBJISTIOTCS:

- TeMIieparypa npoBeAcHus ucnritanuii (251£3)°C m (90+3)°C;

- orbop mpo6 Boxaw! uyepes 1, 3, 7, 10, 14, 21, 28 cyr u ganee (MpU HEOOXOAMMOCTH) €XEMECAYHO OT
HAYAIA ONHTA (JOIYCKAeTCS B OTACABHEIX CIIy4asix IPOBEACHUE MCIBITAHWIA BHICOKOAKTHMBHBIX 00pa3LioB
npu Temueparypax (40 + 3)°C, (70 £ 3)°C u (100 + 3)°C.

4 CpeacTsa m3MepeHuii

Jlnsa mpoBeeHAsS MCMHTaAHNI HEOOXOMMMO HCIIONB30BaTh METOTAKH, ATTCCTOBAHHEIE B YCTAHOBJICH-
HoM miopsanke B coorsercrBur ¢ TOCT P 8.563.

ATOMHO-a0COPOIMOHHLIN CIIEKTPOMETP IS aHANM3a KOHTAKTHOTO PacTBOPA, MHANIa30H U3MEPECHUiA
0,1—1000 mT, Ipemen AONYCKAeMOii TIOTPENHOCTH M3Mepennd He 6onee 1 %.

CreKkTpoMETpHI UIsi OTIPEACICHUSI M30TOIMHOTO COCTABA PAAMOHYKIHIOB C MPEIEJIOM JOIMYCKaeMOit
norpemHocT He Gonee 30 %.

KonpykroMeTp i1 M3MEPEHHS YACIBHOM 3JICKTPOIPOBOAMMOCTH JUCTHLIMPOBAHHOM BOMIBI, AHAIIa-
30H m3mepenmid 0,1—90 MxCM/cM, Tipenesn nomyckacMoi norpemsocta He 6onee 1 %.

pH-Merp ¢ quanasonoM usMepermii 0—14 pH, norpemsocts u3mepenus He 6omnee 0,01 pH.

VYIensHyI0 TOBEPXHOCTD APOOICHONO 00pas3na ONpeaAcaioT METOOM TEIUIOBOM JAECOPOIIHI a30Ta 1o
M30TEpMaM copOmum-aecopOumu a3ora. IIpeaensHO JOmMycTAMAas MOTPEHIHOCTh M3MEPEHHs HE JIOJDKHA
MPEBLINATH 5 %.
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Jlsa onpeznesyieHus: 00beMa KOHTAKTHPYIOLIETO PACTBOPA MCTIOJNB3YIOT BOJIOMOMETPHYECKHIA METOL C
HOTPEIHOCTHIO H3Meperus 1 cm3.

TepMoniapa Ijis ONPEACICHHUS TeMIIEpaTyphl, paGorafomas B wHTepBaje Temmepatyp 20—900 °C,
IOrpenHOCTh u3Meperus 3 °C.

TepmocTatupyrommii mKad ¢ BMOHTHPOBAHHBIM DJIEKTPOHHBIM DETVISTOPOM TEMIIEPATYPHI C JHC-
kperHOcThIO 1 °C I mogaepXXaHusa HEOOXOIUMEIX 3HAYECHHWI TEMIICPATYPHI.

CaMonuInyiuii aBTOMaTHYCCKHA MIOTCHIIMOMETP M KOHTPOJIBHAS TEPMOIApa IS MPOBEACHUSA KOH-
TPOJISE TEMIIEPATYPHl H BO3MOXHBIX OTKJIOHEHHH OT 3aJAHHOTO PEXHMA.

BecHl aHaIMTHYECKHE UIA M3MEPEHWSA MAcCH obpasma ¢ amama3oHoM uaMepeHmii 0,001—200 1,
TOrpeHOCTh B3BeumBanus (0,1 mr.

I TaHTe HUMPKYIb IS U3MEPEHUA JIMHEHHBIX pasMEpOB MOHOJIMTHOIO 00pasiia, JAana3oH u3Mepe-
mmii 0—150 MM, HOTpeITHOCTE U3MEpEeHUA He Oonee 1 MKM.

5 ITopanoK MOATOTOBKH K NPOBEAEHHI0 HCIBITAHMIM

5.1 IoaroroBka 06pa3nos

5.1.1 OOpasus roToBaT B JlabopartopuM (J1IA00paTOpHBIC OOpaslBl) WIH OTOHMPAIOT M3 PEANBHBIX
OTBEPXICHHEIX OTXOJOB.

O0pasIThl JODKHBI OBITh MOHOJMTHEIMM HJTA JPOOICHBIME.

MoHomuTHEIE 06pas3ibl JOJDKHB OBITh IWIMHAPUIECKON WM TIPAMOYTOJILHOM (POpPMEI, C POBHOIM, HO
HETIOMPOBAHHO TIOBEPXHOCTHIO, 006eMOM He MeHee 1 cM3.

B 3aBMCHMMOCTM OT THMNAa MaTepuajia M €r0o YJICIAbHOM aKTMBHOCTHM HWDXKHMMA W BEPXHUM IIPEACIIBI
IUIOIIAM OTKPHITOM IOBEPXHOCTH MOHOJHTHOTO 06pasia JODKHEI GHITh oT 10 1o 100 cM?.

O0pasikl peaTbHBEIX OTXOIOB MOTYT OHITh TOJNYYCHBI B TIPOMBIILIEHHHIX YCJIOBHSX BHITMJIMBAHHEM
WIH BEICBEPJIMBAHMEM M3 OOJBIIOr0 00bEMa OTBEPXIACHHOrO MaTepHAa MM 3amoJHEHMEM (GOpM MpH
BRITPY3KE PACILIaBa OTBEPXIAEMOTO MPOIAYKTA U3 IUIABUTEIIS.

5.1.2 IpoGneHbie 00pasiibl UCMONB3YIOT B CIACAYIONINX CIIydasx:

- IIp¥ HEBO3MOXHOCTH OTOOpa Mpod CTPOro reoMeTpudeckoii OpMHEI (YTO YCIOXHSACT WIM JIEACT
HEBO3MOXHBIMH PAaCUCTHI IUIOILAIW OTKPHITOM T€OMETPHYECKOM TIOBEPXHOCTH);

- TIpM HU3KOM CKOPOCTH BHIINEJAUMBAHUA PATUOHYKIHIOB M KOMIIOHEHTOB MATPMIIEI M3 MaTepuaa
(410 [IeIaeT BO3MOXHEIM JOCTHXECHHE JOCTATOYHBIX ISl M3MEPEHHS KOHIECHTPALMHA 3JIEMEHTOB B PaCTBOPE
33 33aHHOE BPEMSI).

IMpu HATUYIMK 3TUX TPOOJIEM ClieAyeT IPUMEHSITh HCKYCCTBEHHOE PAa3BEPTHIBAHNE OTKPRITOM MOBEPX-
HOCTH 00pasna APoOICHUEM Marepuaia U OTOOPOM COOTBETCTBYIOIICH (pakimM (TMPIWIOKEHUE A) WIH
HM3MEHCHHUEM OTHOILISHMS ITLUIOLIATHA TOBSPXHOCTH 00pasiia K €ro 00heMy.

5.2. Cpena nns BLHIEIAYABAHAS

Cpenoit BeILIETAYMBAHAS ABISETCS TUCTHJUIMPOBAHHAS BOAA C YICIBHOM DJIEKTPHUYECKON MPOBOIH-
MocThio He Hike 5 MKCM/cM, orBevaromas 1o kadectBy TOCT 6709, BogiBIe paCTBOPH C XHMHUYECKHM
COCTAaBOM, QHAJIOTWYHEIM XMMHYCCKOMY COCTAaBY IIOI3CMHBIX (TPYHTOBHIX) BOIL B 30HE DPAaCIOJIOXCHHS
TIPEITIOATaeMOTO XPAHWIHIIA OTBEPXACHHBIX PAIMOAKTHBHEIX OTXOOB.

5.3 KonTeiinep Ana BoileIaTMBAHAS

KoHTelHep 1 BHILECIaYMBaHUS JOJDKEH OBITH M3TOTOBJIEH M3 MaTepHaia, KOTOPHIi HE pearupyeT
C KOHTakKTHHM DPAacTBOPOM, HE COpPOHMpYET PaIMOHYKIMIH WM CTaOHJIbHBIC HYKJIHIH, IJI KOTOPHIX
OIIPEIEIAIOT CKOPOCTh BHILECIAYMBAHUSA, M JOCTATOYHO YCTOMYHMB K 03¢ pagvaliMH, IIOJY4aEMOM BO
BpeMsI MCTIBITAHUI PaTUOAKTHBHEIX 00pa3noB. B KauyecTBe MAaTCPUANIOB IS KOHTEHHEPOB MPHUMEHSIOT
TepJIOH, TIONUATWICH, KBapIl. JJis aBTOKIABHHEIX KOHTEHHEPOB HCIIOIL3YIOT HEPXABEIOLIYI0 CTANb C
Te(DIOHOBHIMH BCTaBKaMH ISl ONPEACICHUS BHINCIAYMBAHMS MPU BHICOKHX TeMIIEPaTypax (CBHIIIIE
100 °C).

I'aGapuThl KOHTEHHEPA HOKHEI OBITH TAKUMH, YTOOR OTHOIICHUE 00BeMa KOHTAKTHOIO PacTBOpa K
TJIOLATH OTKPHTOM reOMETPUIECKOM TIOBEPXHOCTH 0Opasna Obuio ot 3 mo 10 cM. OTKpHITYIO TeOMETpH-
YECKYIO MOBEPXHOCTb PACCUMTHIBAIOT U3 M3MEPEHMS BCEX JIMHEMHBIX pa3sMepoB 00pasia.

KoHTeiiHep BO BpeMsl MCIIBITAHMIA JOJDKEH OBITH 3aKPHIT KPHIIKOii. IToTepsd KOHTAKTHOTO pacTsopa
33 CUET HCTIAPEHUA B KAXIOM MHTECPBAJIC MEXJIy €r0 CMCHAMM HE JOJDKHA MpeBBIarh 3 %.

5.4 TemnepaTypa BbIlLICIATHBAHMSA

BrnuesnaunBaHue CAeAyeT NPOBOIUTH NpH Temmeparypax (25 + 3) °C u (90 + 3) °C ms crexnonono6-
HBHIX, legmcpanonono6nm M KEPaMUYECCKAX MATCPHAJIOB BHEICOKOTO YPOBHSA akTHUBHOCTH (Ooiee
3,4 - 10" Bk).
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TeMmepatypa BHIICIAYMBAHUSA MOXET OBITh MHOM, €CJIM BHIICJAYMBAHUE TIPOBOIUTCSA ISl CPABHEHMS
C JAHHBIMH IPYIUX J1a00paTOpHii, B KOTOPHIX MPOBOIAT MCCCAOBAHMS NPH IPYITUX TEMIIEPATypax.

BennenayMBaHue CTEKJIONOAOOHBIX, MUHEPANIONOAOOHBIX W KEPAMHUYSCKUX MATEPUAIOB AOIMYCKACTCS
NPOBOIMTH M TIpH Temiieparype cerie 100 °C, npu 310M NIPUMEHSIOT ABTOKJIABHEIE COCYIH. VICIIBITaHus nipu
TOBHIILIEHHBIX TEMIIEPATYPAX MPOBOIAT B TEPMOCTATHPYIOIIEM KAy ¢ TorpemHocTsio He Gonee + 1 °C.

6 ITopanok mpoBeaeHns HCIBITAHMI

6.1 s obecrieyeHUsI CONMOCTABUMOCTH PE3YJIBTATOB MCIIHITHIBAIOT HE MEHEe TPEX 00pasioB.

6.2 M3MmepsioT avHeiHbIe pasMepHl 00pa3ioB (IUIOILAMb OTKPHTON reOMETPMYECKOM TIOBEPXHOCTH)
C TOMOIIBIO IITAHTEHIIMPKYJISA, Maccy OOpaslioB C TIOMOIIBbIO AHAIMTHYECKUX BECOB W ONPEACISIOT
mwioTHOCTh o6pasnoB o N'OCT 2211 wmu TOCT 2409.

JInsa ourcTKE 00pas3oB OT MEXaHMUYECKHUX 3arpA3HEHHII X TOTPYXAalOT B IPOMBIBOYHEIM pacTBOP Ha
5—7 c. B KauecTBe MPOMBIBOYHOIO pacTBOpPa MCHONB3YIOT aneToH mo T'OCT 2768, 3THIOBHIA CIAPT MO
I'OCT 18300 i moOyi0 HEBOTHYIO XHMIKOCTh, XMMHYECKM HE B3aHMMOCHCTBYIONIYIO C MAaTEpHAJIOM
00pasnioB. [IpoMEITEE 00pa3IEl BRICYLIHBAIOT HA BO3AYXe HE MeHee 30 MHH WM B CyIIMIBHOM IKady npu
Temneparype (7013) °C ne menee 10 MuH.

6.3 U3Meps1oT yAeIbHYIO aKTHBHOCTD HYKJIH/IOB B 00pa3iie ¢ IIOMOIIBIO CIIEIHAIBHO MTOATOTORICHHBIX
npoo Ha o-, B-, Y-paTHOMETPax M -, B-, Y-CIIEKTPOMETPaxX B 3aBUCUMOCTH OT KOHTPOJIUPYEMEIX HYKIIMIOB
M MX aKTHBHOCTH. /ISl BEIMONHEHUsA «-, -, Y-PaAMOMETPUYECKHX M O-, B-, Y-CIIEKTPOMETPHYCCKUX
M3MEPEHHI TOJXHBI OBITh MCIIONB30BAHEI CPEICTBA U3MEPEHHUI, BHeCeHHRBIE B I'ocpeecTp. KoHueHTpanmm
3JIEMEHTOB B KOHTAKTHOM BOIE ONMPEIC/ITIOT METOIOM MOHHO-TUIA3MEHHOM WIH IUIA3MEHHOM CIIEKTPOCKO-
. YyBCTBUTENBHOCTh YKA3aHHBIX METONOB [UISI PAasiMUHBIX HYKJIMIOB MoxeT MeHAThea ot 0,001 mo
1 mMr/mv3.

6.4 IIpoMEITEL 0Opasel] MOMEIAIOT B KOHTEMHED I BHINEIAYMBAHUA M 3AIMBAIOT KOHTAKTHHEIM
PacTBOPOM, MMEIOIINM 3apaHee M3BECTHRIN OOBEM.

KonTakTHYyI0 Bogy MeHsIOT uepes 1, 3, 7, 10, 14, 21, 28 cyT, nanee (mpu HEOOXOAUMOCTH) €KEMECAIHO
OT HAYaJIa OITHITA.

B ycraHoBiaeHHOE BpeMsa 0O0Opa3lbl M3BJICKAIOT M3 €MKOCTH, MPOMEIBAIOT CBEXWM KOHTAKTHHIM
pacTBOpoM, OOBEMOM, PaBHEIM 00BbEMY KOHTAKTHOIO pacTtBopa. IIpOoMBIBHOI pacTBOp NPHCOCTHHSIOT K
OTPabOTAHHOMY KOHTAKTHOMY pactBopy. OOpasel, He 1aBasi eMy BHICOXHYTh, HEOOXOIMMO IIOMECTHTH B
TOT X€ KOHTEMHEp M 3aJIMTh HOBOM TIOPIME KOHTAaKTHOTO pacTtBopa. B cnmydae oGpa3oBaHusa ocajgka B
TIPOIIECCE BHILCIAYMBAHUA HEOOXOIUMO CIIEIMTD 32 €r0 IIEPSHOCOM BMECTE ¢ KOHTAKTHOM BOIOIA.

H3MepsioT yAEIBHYI0 aKTUBHOCTh PACTBOPOB IIOCJIE BHILIEIaYMBAHUS METOIAMM, IIPUMECHACMBIMH JUIS
HM3MEPCHHS YACABHOM aKTMBHOCTH HYKJIHIOB B 00pasIie.

[pu U3MEHEHUH TIOPSAIKA CMEHKI KOHTAKTHOTO PacTBOPA, YCTAHOBIECHHOIO B 3.4, GHUKCUPYIOT BpeMs
CMEHEI BOJIBL.

HcnpiTanus 1Mo BBITENAYMBAHUIO IIPEKPAIAIOT, KOTIA CKOPOCTh BHIIEIAYMBAHMS CTAHET TTOCTOSH-
HOM (3HAYECHUS CKOPOCTEM BHILIEIaYMBAHMS MOTYT OTJIMYATHCS APYT OT IPyra Ha 3HAYEHKE, He IIPEBHIIIAIo-
mee 10 %).

IMocne mpoBeneHUS MCHBITAHWNA HM3MEPSIOT JIMHEHHBIE pasMephl 00pasloB, Maccy 0OpasloB C
TIOMOIIBIO AaHATUTHYCCKHUX BECOB, OIMPEIEIISIIOT TUIOTHOCTh MaTepHaia 00pasiioB.

CyMMapHasi TIOTpeIHOCTh JOOOKIX M3MEPEHMIT He TOJDKHA ITpeBRInaTh + 10 %.

7 Ilpasuna odgopMmieHAa HCHBITAHMIA

7.1 Pe3yabTaThl MPOBEICHNA UCIIKITAHUIN JOIXKHB OBITh OOPMIICHEI B BHIE TAOMMITEI, COAEPXKAIIEi:

- XapaKTePUCTUKY MaTepHaia, TIOABEPTAIONIETOCS UCTIRITAHNSM (THII MATPUYHOTO MATEPHAIA, COCTAB
M aKTUBHOCTb OTBEPXACHHBIX PAIMOAKTUBHEIX OTXOJ0B, MAaCCOBYIO JOJIIO OTXOJOB B KOHEYHOM TIPOAYKTE);

- ommcaHue crocoba otoopa MPOOGH M3 TMPOMBIINICHHOTO OTBEPXICHHOIO IPOIYKTA WIM METOAa
TIPUTOTOBJICHHUS 00pasna B JIA0OPATOPHEIX YCIOBUSX C YKAa3aHUEM CIICIIMAIBHOM IIPEIBAPUTEIGHOM ITOATO-
TOBKH (TepMHUYecKas 00paboTKa, YCIOBUS OXJIAXIACHHS, OOIyICHHE);

- TJIOTHOCTB, MAcCy, IDIOMAIh OTKPHITONM TEOMETPUICCKOM TTOBEPXHOCTH M 00BbeMa 00pasloB IO B
TIOCJIC MCTIBITAHMIA;

- XapaKTePUCTUKY KOHTAKTHOTO PACTBOPa — XUMUIECCKHUI COCTAB (KOJMYECTBO PACTBOPEHHBIX CONEH
B MWLIMTPAMMAaX ¥ BOIOPOIHBINA IIOKA3aTeNb), pH;

- TEMIIEPATYpPy NPOBENEHUS UCTILITaHuH, “C;
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- OTHONICHHME 00hEMa KOHTAKTHOTO PacTBOpa VK IIOIAIH OTKPHITON TTOBepXHOCTH o0pasiia S. Eciau
OTHOWICHHUE F/S BHIXOIUT 32 MHTEPBAJ, YCTAHOBICHHBIA B 5.3, TO OOJKHBI OBITh YKAa3aHH NPHYMHEI
OTKJIOHCHHS;

- JETANIbHOE OIMMCAHWE MCIONB3YEMBIX METONOB ONPENCIACHUS AKTUBHOCTA WM PaTUOHYKIHIHOIO
COCTaBa C YKa3aHUECM TOTPEITHOCTH.

7.2 Pe3yNbTaThl MCIBITAHUIA JOJDKHEI OBITH IPEICTABICHE B BHIE TA0MMIl U rpadUMKOB 3aBUCUMOCTH
CKOPOCTH BHIICIAYABAHNA CTAOMIBHBIX JJICMCHTOB M PagUOHYKJIHAOB M3 ODpa3OB OT BPEMCHH MX
KOHTaKTa ¢ pacTBOpoM. CKOPOCTh BHINCIAYMBAHUA OTACIHHEX PATUOHYKIHAOB (MJIA WX CMECH) BHIYMC-
Jisiot o opmyne (1).

8 TpeOoBanusa 0e30maCHOCTH

Bce pabothl ¢ pamoakTHBHEIMEI 00pa3IiaMi JOJDKHE OHITh IPOBCICHEI B COOTBETCTBHH C TPEOOBaHHAMH
3AIIWTH HACCJICHUSI M OXPAaHBI OKPYXAIOWICH CPeIbl OT BPEIHOIO paqMalMOHHOrO Bo3aelicreus [1]—[7].

ITPUIIOXEHUME A
(PEKOMEHIYEMOE)

YBemueHne OTKPHITOH NOBEPXHOCTH 00Pa3I0B APOOICHAEM MATPHYHOIO MATEPHAIA

A.1 Pa3paboTka MaTPUIHBIX MATCPUAIOB «BTOPOTO ITOKOJICHUS» (MUHEPATONOAO0HBIX, KCPAMHUICCKHX), XUMH-
YeCKM 00JI6€ YCTOMYUBEIX TI0 CPABHEHUIO C TIPHMEHSIEMBIMH B HACTOSIILIEE BPEMSI CTCKIJIONOAOOHEIMHE, MOXCT IPHBECTH
K TOMY, 9TO KOHIICHTPAIWH HYKIUIOB, MEPELICHIINX B KOHTAKTHYIO BOAY, OKAXYTCS HEAOCTATOYHEIMH JIJI1 BO3MOX-
HOCTHU X OTIPEIEICHUS WK ISl JOCTIKCHHUSA JOCTATOYHOM CTETIEHM TOYHOCTH aHAM3a. B 9TOM ClTydae HCKyCCTBEHHO
YBCJIMYUBAIOT OTKPHITYIO TTOBEPXHOCTh IYyTEM ApOOICHUSA MaTepraia U MPOBCACHUS CHTOBOTO aHaMH3a. g uccaeno-
BaHMS OTOMPAIOT HEOOXOIMMOE KOJTMUECTBO OMPENESIICHHOM (PpaKiu, IOJIyICHHOM OT CHTOBOTO aHaiu3a. IToBepxHOCTE
BRIOpaHHO# ¢paKIy IIPEIBAPUTEIEHO H3MEPSIOT H3BECTHREIME METOAAMHM (HAIPHMED, METOJ, OIIPEACACHH BETHUMHEI
TOBEPXHOCTH IO COPOIMM-ACCOPOIMM TEAUsI U3 €r0 CMECH C a30ToM). JlaybHEillylo mpouexypy ITPOBOAAT B
COOTBCTCTBHH C TPCOOBAHMAMHE, YKA3AHHEIMHK B pa3icie 6 HACTOAIETO CTAHIAPTA.

A2 Ecim mpd WMCTONBL30BAHMM JPOOJICHOTO MATEPHANa B MPOLECCE MCIEBITAHMMA HEBO3MOXHO COOIONATH
3aaHAOC HACTOSIIIIMM CTAHAAPTOM COOTHOMICHUE 0ObEMa KOHTAKTHOTO PACTBOPA M IUIOIIAM OTKPEITOM IIOBEPXHOCTH
obpa3sia, To I ONPECIACHUS €TI0 XMMHICCKOM YCTOMUMBOCTH (Rnp(m) HMCIIONB3YIOT MeToJ, cpaBHCHMS. TlapaiiemsHo
TNPOBOJST KOHTPOJIBHOC OMPEJCICHUEC CKOPOCTH BHILLETAYMBAHUSA HYKJIHMIOB IS IPOOICHOTO 00pasiia MaTepHana ¢
M3BCCTHOH XMMMYCCKOH YCTOHYMBOCTHIO R,.. DTO IO3BOMNSET PAaCCUMTaTL OTHOWEHHE Ryi6. /Ry, NpOU3BECTH
OTHOCHTCIIBHOC CPABHCHMEC XHMHYCCKOM YCTOMYHBOCTH BHOBb DPa3pabOOTAHHOIO MATEpHMAa C MATEPHAIOM, IS
KOTOPOTO 3apaHee W3BECTHA CKOPOCTh BRIMICIIAYUBAHMS HYKIHIOB.

IMPUIOXEHME b
(CIIpaBOYHOE)
Bubmmorpadusa
[11 OCIIOPB—99 OCHOBHEIC CAHMTApHBIC TIPABHJIA OOCCIEUYECHMS pPAAHALMOHHON 6€30MacHOCTH
(yrBepxmeHE MUHHCTEPCTBOM 31paBooxpadeHus Poccuiickoit Menepamu 27 aekabpst
1999 r.)
[2] HPB—-99 Hopmel pamuaiiMoHHOM 6e30macHOCTH (YTBEPXICHE MHHHCTCPCTBOM 3ApaBOOXPAHEHHS
Poccwiickoii ®enepamu 2 wions 1999 r.)
[3] CIIOPO—85 CanurapHsle npaBwia OOpAalCHUS C DPATMOAKTHBHEIMH OTXOOAMH (YTBEPXICHEL
MunwmcrepcTBoM 3apasooxpaneHust CCCP 1 oktsi6psa 1985 1.)
[4] CII AC—99 CanvTapHnie TpaBWIa TNPOCKTHUPOBAHMA M OKCIUTYaTallMM AaTOMHEIX CTaHIWAH

(yrBepxaeHE MunUCTEpCcTBOM 3npaBooxpaneHus Poccuiickoit Memeparm)

[5] IIHAD I'-1-011—97 O6uue mnomoxeHus obOecredeHMsT GE30TACHOCTH 4ATOMHEIX CTAHIIMHA (YTBEPXICHEI
T'ocatomHanzopom Poccum)

[6] HII-002—97 IlpaBuna Ge3omacHOCTM TIpM OOPALCHMM C PATUOAKTHBHEIMM OTXOJAMM AaATOMHEIX
cTaHuwmit (yreepxaeHsl I'ocatomHanzopom Poccum)
[71 HII-020—2000 Coop, mepepaborka, XxpaHEHHE H KOHAMIMOHWPOBAHWE TBEPABIX DPATMOAKTHBHEIX
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