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HAIMMMOHAJBHBIN CTAHIAAPT POCCUHUCKOHU ®OEIAEPAIIUN

OTXOJbl PAIMOAKTUBHBIE

Onpeneacnue XMMHICCKOM YCTOHYMBOCTH OTBEPKICHHBIX BHICOKOAKTHBHBIX 0TX0/10B
METO/IOM JUIMTEJIbHOI0 BbIICIAYMBAHMA

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

Nlara sseaenmsa 2004—07—01

1 O6a1acTh npuMeHEeHNS

Hacrosimuii ctTaHaapT YCTAHABIMBACT METOL ONPEACICHUSA XMMHWUYECCKOM YCTOMYMBOCTHU OTBEPKICH -
HBIX PATAOAKTUBHBIX OTXOJOB U MX UIMHUTATOPOB (Jaje€ — OTBEPXICHHBIX OTXOJ0B) MOCPEIACTBOM BHIIIIC-
JJAUMBAHUA PATUOHVKIMIOB W MAKPOKOMIIOHCHTOB IIPU JJIUTCJIBHOM KOHTAKTE C BOJAOM W BOIHBIMU
pPacTBOpPaMH.

CTraHgapT OpUMEHSCTCA IS ONPEACIACHAS XUMUICCKOM YCTOMYMBOCTH OTBEPXKICHHBIX OTXOJ0B U UX
UMHATATOPOB, PA3pa0OTKM TEXHOJOTHMM OTBEPXKICHUS, KAYCCTBEHHOM OILICHKHA M3MEPEHUSI MX CBOMCTB B
MIPOLIECCE XPAHEHMS, IJII CPABHEHU S PE3YABTATOB, MOJIYYCHHBIX IIPU UCCIICIOBAHUMA O0PA3IIOB B PA3IMUHBIX
J1A00PATOPUSIX M IIPH PA3NHUYHBIX TEXHOJOTHMYECCKHUX ITPOLIECCAX OTBEPXKICHMUSI.

MeTon mo3BOMMeT IOJAY4YaTh PE3YIbTATH UBMECHEHUS XUMHUUYCCKOM YCTOMYMBOCTH B YCIOBUSX, ITPH-
OJIMXEHHBIX K PEAJIbHBIM YCJIOBHUAM 3aXOPOHECHUA, M3MECHCHUEM HEKOTODBIX ITAPAMETPOB IIPOBEICHUA
3KCIICPUMEHTOB (JAaBICHUSA, TEMIICPATYPHI, COCTaBA KOHTAKTHOM BOIHI).

CTaHmapT HE pacIpOCTPaHSICTCSA HA OTBEPXKICHHBIC OTXOMbl, HAXOOAIIUECA B YCIOBHUSX JJIUTCIBHOTO
XpaHCHHUA W 33aXOPOHCHMS B TIIYOOKHMX TC€OJIOTMYCCKMX (DOpMAIlIUsIX, TAK KaK METOI, YCTaHABIWBACMBIA
JAaHHBIM CTAHAAPTOM, HE VUMTHIBACT T€OXUMHUYCCKUX U TUAPOJIOTHYCCKUX YCIOBUHM T€OJIOTHIECKHUX (DOpMa -
M (DaBJICHUE, CKOPOCTh IBUKCHMSA M COCTAaB TPYHTOBOM BOIBI) M HE NPUTOACH IS KOJIWYECCTBECHHOM
OLICHKHU JOJTOBPEMEHHOM CTAOMIBHOCTH OTXOI0OB, HAXOMAIIUXCS B PeAJbHBIX YCIOBHUAX 3aXOPOHECHUA.

B nacrogmiem crapmapre wucnoab3yior tepMuHBl Io ['OCT P 50996 m coorBeTCTBYIOLIME UM
OIIPEACICHMUSI.

2 HopMaTuBHBIE CCBHUIKH

B HacTodgIeM cTaHgapTe UCIOIb30BaHBI CCHUIKM Ha CIACSAYIOIIAE CTAHIAPTHI:

I'OCT 2211—65 (MCO 5018—83) Or"eynophel U OTHEYIIOPHOE Chipbe. MeToabl OIpeaeaeHUsl IJIOT-
HOCTH

I'OCT 2409—95 (MCO 5017—88) Oraeynopel. MeTon onpeaciacHUs KaXYyIIECHUCA ITIOTHOCTHA, OTKPHI-
TOM M OOILEH MOPUCTOCTU, BOAOIOIVIOILICHUS

I'OCT 2768—84 AnieToH TeXHWUYECKMI. 1eXHUIESCKHUE YCIOBUS

I'OCT 6709—72 Bopa muctwmMpoBaHHasl. TexHu4ecKue yCJIOBUS

I'OCT 18300—87 Coupt 3THIOBBIA PEKTU(PUKOBAHHBIA TEXHUYCCKUM. T€XHUYECCKUAC YCIOBHUSI

['OCT P 8.563—96 TI'ocymapcTBeHHass cucreMa obecrieueHusl eAMHCTBa U3MepeHuil. MeToTuK BhI-
TIOJIHEHUS U3MEPECHUU

['OCT P 50926—96 OT1x0Ipl BRICOKOAKTUBHEIE OTBEepXIeHHBIE. OO0IIMe TeXHUUECKUE TPeOOBaAHMA

['OCT P 50996—96. Coop, xpaHeHue, nnepepadoTKa M 3aXOPOHEHHUE PATMOAKTUBHBIX OTXOIOB. Tep-
MWHBI M OIIPEIcICHUA

U3nanne opumuaIbHoe
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3 CymHocTh METOA

3.1 Ilepen mpoBeaeHUEM 3KCOCPUMEHTA HEOOXOIUMO HM3MCPUTh JUHECHMHBIC pa3sMEphl oOpasua (s
ONPECACACHUS IUIOIAAN €TI0 OTKPHITOM TCOMECTPMUYCCKOM IIOBEPXHOCTH) M VACIBHYIO aKTHMBHOCTH (WA
MAaCCOBYIO KOHIICHTPAIMIO) HYKJIMAOB B 00pa3Iie, ONpPeICANTh INIOTHOCTh MATEpHaIa 00Ppas3IioB.

3.2 O0Opasibl OTBEPXKICHHBIX OTXOAOB (MJIM MX MMHUTATOPHI) MOABEPTralOT IJIMTCIBHOMY KOHTAKTY C
ONPEACICHHBIM O0OBEMOM AUCTWUIMPOBAHHOM BOABI WM BOOHOI'O PACTBOpPA C COJEBBIM COCTAaBOM, COOT-
BECTCTBYIOIIIMM COCTABY BOIBI B MECTE IPEAIIOIAracMoOro 3axOopoHeHud. B nipouiecce 3KCIepuMeHTa OTOM-
paroT NpOOBI KOHTAKTHOIO PACTBOPA, M3MEPSIOT aKTMBHOCTH (MAcCy) HYKIHMIA (MM CMECHM HYKIMOOB),
MICPEISIIETO B KOHTAKTHHIM PaCTBOP 3a JAHHBIA MHTEPBAJ BPEMEHH (AaHAIM3UPYIOT HAUOO0JIEEC PACTBOPH -

MBIC PATAOHYKIHUIB M1 KOMIIOHEHTHI MAaTPHIIHI). |
CKOPOCTD BBILIENAYUBAHUSA OTIEIBHBIX PAIUOHYKIUIOB (MK UX cmecH) R, 1/ (CM?CyT), BEIYUCISIOT

o (popmyne

R, =7 (1)
n o i ?
A, St
rie a'! — axkTMBHOCTB, bk, wim Macca, I, OTAEIBHOTO HyKIWAA (WIM UX CMECH), BBILIEJIOYEHHOTO 33
TAaHHBIM MHTEPBAJI BPEMCHM;
i — yIeJabHasdA aKTUBHOCTh, bK/T, mim MaccoBast KOHIIEHTpaIus, I/T, HyKJIuAa (WA UX CMECH) B
UCXOMTHOM OOpaslie;
S — IUIOIIAAh OTKPBITOM TEOMETPUYECKOM TTOBEPXHOCTH 00pasiia, CM2;
[, — TIPOOOJDKUTCIBHOCTD #-TO IICPHUOIA BHIICIAYABAHUA, CYT.

3HaueHus1 a’ v A} cnemyetT KOPpEeKTHPOBATH C YIETOM NIEPUOAA TIONYPacnaid PaTHOHYKIHIOB.

B cayuae onpeaencHud BBILCIAYMBACMOCTA PATUOHYKIIMIOB, IIEPHUO IOJYPACHATd KOTOPHIX COM3-
MEPHUM C IIPOIO/DKUTEIBHOCTBIO ONBITA, 3HAYEHUE A ( TOJDKHO OBITh YMHOXEHO Ha e (rne A T — MEPHOL

MOJypacnaga i-ro KOMIIOHCHTA).

I1poOBI OTOMPAIOT 4O TEX MOP, MOKA CKOPOCTh BHIICIAYMBAHMA HE OVAECT OCTABATHCH ITOCTOSHHOM.
3HaueHUsI CKOPOCTEH BHIIEIAUUMBAHUS I pasHbeIX HYKIMI0B npuseneHbl B [OCT P 50926.

3.3 Tlocne mpoBencHUS SKCIIEPUMEHTA M3MEPSIOT JUHEHMHBIC pa3Mepnl o0pa3lioB, UX MAacCy, IUIOT-
HOCTb.

CyMMapHas IOrpeliHOCTb JIOOBIX U3MEPEeHUM NOJIKHA OBITh He 0osiee + 10 % usMepsieMoit BEJIMYUHBI.

3.4 JIna odOecricyeHUS CPAaBHUMOCTH PE3YJIBTATOB MCHBITAHUS JOJDKHBI OBITh IPOBEACHBI B CTAHIAPT-
HBIX YCIIOBUSIX.

CTraHgapTHBEIMHA YCJIOBUSAMH HPOBCACHUS WCIBITAHWMU MO ONPEACICHUIO XMMHAYCCKOM YCTOMYHMBOCTH
OTBEPXICHHBIX MATCPHUATIOB IJIS CTCKIUIONOAOOHBIX, MUHCPAJIONOAOOHBIX U KEPAMHUYCCKHAX MATCPHAIIOB C
BBICOKMM VPOBHEM VICJIbHOM AKTUBHOCTHU ABJISIOTCH:

- TeMIieparypa npoBeacHust ucnbulTaHui (2513)°C u (9013)°C;

- oTOOp ITpoO Boawl uepes 1, 3, 7, 10, 14, 21, 28 cyr u ganee (IIpy HEOOXOOAUMOCTH) €XKECMECIIHO OT
HAYaJa ONbITa (JOIMYCKACTCA B OTACJBHBIX CIY4YasX NPOBCACHHMC WCIBITAHWM BBICOKOAKTUBHBLIX OOpPas3IlOB

npu Temmeparypax (40 £ 3)°C, (70 + 3)°C u (100 + 3)°C.

4 CpencrTBa U3MepeHMi

JL1s mpOoBEACHUA UCITBITAHUM HEOOXOOIUMO MCIIOIb30BAaTh METOAMKM, ATTCCTOBAHHBIC B YCTAHOBJICH-
HOM niopsanke B cootBeTcTBUHM ¢ ['OCT P 8.563.

ATOMHO-20COPOIIMOHHEBINA CIIEKTPOMETP UIA aHAIM3a KOHTAKTHOTO pacTBOpa, JHUAIIa30H U3MEPCHUM
0,1—1000 Mr, penen JONMyCKaeMOi NMOrpeNIHOCTH u3MepeHus He oomnee 1 %.

CHeKTpOMETPHI I ONPEACICHUS HU30TOMHOIO COCTaBA PAJUOHYKIHUIOB C MPEACIOM IONYCKAeMOM
norpertHoctu He oonee 30 %.

KoHayKToMeTp 11 U3MEPEHU VAESTbHOU JIEKTPONPOBOJIUMOCTA JUCTUWLIMPOBAHHOMN BOIBI, JHATIA-
30H u3Mmepenui 0,1—90 MmxCwm/cM, nipenes nomyckaeMou norpelmrHoctd He oonee 1 %.

pH-MeTp ¢ mnanazonom usmepenuii 0—14 pH, norpemmocts namepenus He oonee (0,01 pH.

YiaeabHYI0 TOBEPXHOCTD APOOJIECHOr0 00pasia ONnpeacasioT METOAOM TEILUIOBOM ASCOPOIIMU a30Ta IO
U30TEPMAM COpOLIMU-accopOnvMr a30ta. llpenenbHO nomycTUMasl MOIPEIHOCTb U3MEPEHUI HE JOJIKHA
npeBHILATL 5 %.
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JIng onpenenceHUsa 00beMa KOHTAKTUPYIOILLETO paCcTBOPa MCIIOJIb3YIOT BOJIOMOMETPHUYECKHUIA METOL, C
MOTPEIIHOCTHIO U3MepeHus 1 cm>.

TepMonapa I onpeAcacHHUsI TEMIICpaTyphl, padoramomasa B uHTepBage temreparyp 20—900 °C,
norpeiHocTb usmMepenuda 3 °C.

TepMmocTaTupyiommii mxKad ¢ BMOHTUPOBAHHBIM 3JIEKTPOHHBIM PETVIATOPOM TEMIEPATYPHI C IHC-
kKpeTHOCTBIO 1 “C 111 mognepXaHus HEOOXOIUMBIX 3HAYCHUU TEMIICPATYPHI.

CaMorMIIyIinii aBTOMaTHIECKAM TIOTEHIIMOMETP W KOHTPOJIBbHAS TepMoTIIapa Ui IPOBEICHNUA KOH-
TPOJISA TEMIIEPATYPHl ¥ BO3MOXHBIX OTKJIOHEHUM OT 3aJJaHHOTO PEXMMA.

Bechl anamuThueckue I M3MEPEHMST Macchl oOpasna ¢ guana3oHoM uamepeHuid (0,001—200 T,
MOTrPEIMHOCTDh B3BemMBaHusa (0,1 wr.

[MITaHTe HIMPKYAb VIS U3MEPEHUS JIMHEUHBIX pPa3MEpPOB MOHOJMTHOIO 0o0pa3na, JUara3oH u3Mepe-
Hui 0—150 MM, morpenrHocTh U3MepeHUsa He 0osiee 1 MKM.

S Ilopsaa0K NOATOTOBKH K NMPOBEACHUI0 HCILITAHUMA

5.1 IloaroroBska 0Opa3nos

5.1.1 OOpas3nel roTOBAT B JIaboparopuM (J1a00paTOpHBIC OOpa3lbl) MM OTOMPAIOT W3 PCATbHBIX
OTBEPXKAECHHBIX OTXO/IOB.

OO0pa3nbl JOKHBI OBITH MOHOJIUTHBIMUA WM JPOOJICHBIMMU.

MoHoauTHBIC 00pa3Lbl JOJKHBI OBITh HWIMHAPUYCCKON WM IPAMOYTOJIbHOM (DOPMBI, C POBHOM, HO
HETMOJMPOBAHHOM TTOBEPXHOCTHIO, 00HeMOM HEe MeHee 1 cM>.

B 3aBUCMMOCTHM OT THMIIA MATEpHATA U €r0 VICIABHOM AKTUBHOCTH HMXXHUM M BEPXHUMU IIPECICIBI
TUIOIIAIM OTKPHITOM MOBEPXHOCTA MOHOJMTHOTO 00pasna IomkHbl 06Tk oT 10 1o 100 cMm?.

OOpa3nel pealbHBIX OTXOJOB MOTYT OBITH IIOJYYCHBI B MPOMBIIUICHHBIX YVCJIOBHUSX BHIIWIMBAHHACM
WIW BBICBCPJIMBAHMEM M3 OOJBIIOTO O0BEMa OTBEPXKIACHHOIO MAaTCpHaa WA 3allOJHCHHUEM (POpM IIpH
BBII'PY3KE PACIJIaBa OTBEPXIACMOIO MPOAYKTA U3 IUIABUTEIIS.

5.1.2 IpoOneHblic 00pasibl UCIIOJIB3YIOT B CIACAYIOIIUX CIIY4Yasax:

- TIPM HEBO3MOXHOCTHA OTOOpa MPOO CTPOro reOMETPHUYCCKOM (POPMBI (YTO YCIAOXHSCT WA ACAACT
HEBO3MOXHBIMM PAaCUCThI ILTOINATA OTKPHITOM TCOMETPUYCCKON MOBEPXHOCTH );

- IIPA HU3KOM CKOPOCTH BHIILCIAYMBAHUS PAIUOHYKIHWIOB U KOMIIOHECHTOB MATPHMIIbI U3 MAaTCPHUAJIa
(4TO JemaeT BO3MOXHBIM JOCTUXXKEHUE JOCTATOUHBIX 1JIs1 U3MEPESHUS KOHIICHTpAl[UiA 3JIEMEHTOB B PaCTBOPE
33 33aJaHHOEC BpEMS).

ITpu HayMYMKU 3TUX OPpOOJIEM CAEAYyET IPUMEHITh UICKYCCTBEHHOE PA3BEPTHIBAHUEC OTKPBHITOM MMOBEPX-
HOCTHA OOpa3na JpoOJICHUECM MaTepHaia U OTOOPOM COOTBETCTBYIOILICH (Dpakimu (IIPWIOXCHHE A) WA
U3MECHCHUEM OTHOILCHUS IUIOIIAIU MOBEPXHOCTHU 00pa3la K €ro o0beMy.

5.2. Cpena a8 BbllEIaYMBAHMS

Cpenoil BBILICIAUUBAHUS SABISIETCA JUCTWIUIMPOBAHHAA BOAA C VASJIBHOMN JJIEKTPUYECCKON IPOBOIHU-
MOCTBIO He HUKe 5 MKCM/cM, orBeyalomas o kadectsy 'OCT 6709, BogHble pacTBOPBI ¢ XMMHUYECKUM
COCTABOM, AHAJOTMYHBIM XMMHWYCCKOMY COCTABY HOA3EMHBIX (IPYHTOBBIX) BOJ B 30HC PACIIOJOXCHMSA
MPEANOIAracMoOro XpaHWIMILA OTBEPXICHHBIX PATUOAKTUBHBIX OTXOIOB.

5.3 KonTelnep A8 BoIEIAYMBAHASA

KoHTelHep 1J18 BHIICIAa4YUBAHUA JOJXCH OBITh U3TOTOBICH M3 MAaTEpHUaIa, KOTOPBIM HE PCaTUPYET
C KOHTAaKTHBIM PACTBOPOM, HE COPOMPYET PAIUOHYKIMABI WM CTAOMJBHBIC HYKJIMABI, I KOTOPBIX
OIIPEACHASIOT CKOPOCTh BHIIICIAYMBAHUA, U JOCTATOYHO YCTOMUYMB K JO3€ pagHaAIlMM, IIOJYYAEMOM BO
BpEMS MCIIBITAHUM PAJMOaKTUBHBIX 00pa3noB. B xayecTBe MaTepruaioB 111 KOHTCMHEPOB NIPHUMEHSIIOT
TeJIOH, MOJUATUICH, KBapll. I aBTOKIABHBIX KOHTCHUHEPOB MCIOJB3YIOT HEPXKABCIOIIYIO CTalb C
T€(PJOHOBBIMH BCTaBKaMH JJI ONPEACACHHS BHIICIAYABAHUSA NIPHU BBICOKHUX TEMIEpaTypax (CBBIIIE
100 °C).

['abapuThl KOHTEMHEPA JOJKHBI OBITh TAKUMHM, YTOOBI OTHOILEHUE 00bEMA KOHTAKTHOI'O PACTBOPA K
IUIOIAAM OTKPBITOM TEOMETPMYCCKOM MOBEPXHOCTHU 00pasua Obuio oT 3 10 10 cM. OTKPBITYIO TEOMETPH -
YECKYIO MOBEPXHOCTb PACCYMUTHIBAIOT U3 U3MEPECHUS BCEX JIMHCHUHBIX Pa3MepPOB 00pas3La.

KOHTEMHEP BO BPEMS UCHBITAHUM JOJDKECH OBITh 3aKPHIT KPHIIKOM. IloTepa KOHTAKTHOIO pacTBOpa
3a CUET MCHAapeHUs] B KaXXIOM UHTEPBAJIC MEXIYy €r0 CMEHaMHM He JOJDKHA IpeBbIaTh 3 %.

S.4 Temneparypa BoIICIAYMBAHMS

BrennenaynBaHue caenyeT mMpoBoauTh npu temneparypax (25 + 3) °Cu (90 £+ 3) °C mna crexiionono0-
HBIX, MMHCPAJIONOOZOOHBIX M KEPAMHMYCCKHMX MATCPHAJIOB BBICOKOIO YPOBHS AaKTHMBHOCTH (0oJice
3,4 . 10" Bk).
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TeMneparypa BeILECIAUMBAHUA MOXET OBITH HHOM, €CJIM BBIILICIaYMBAHUE ITPOBOIUTCS I CPABHEHMSI
C JAHHBIMHU OPYIUX JA0OPATOPUM, B KOTOPHIX IIPOBOJAT UCCICIOBAHMS IIPHU APYIHUX TEMIIEPATypax.

BenaemauMBaHue CTEKIIONOAOOHEBIX, MUHEPAIONOAOOHEIX M KEPAMHUUYECCKUX MATEPHUATIOB IOIYCKACTCA
MPOBOJUTH U IIpU TemIieparype cBbille 100 °C, mpu 3TOM NPpUMEHSIIOT aBTOKJIaBHBIE cocyabl. UcribIranust npu

MOBBIIICHHBIX TEMIIEpATypax OPOBOIAT B TEPMOCTATUPYIOILEM IIKa(dy ¢ MOrpelHOCThIO He Ooiee + 1 °C.

6 Ilopanox npoBeeHUs HCIBITAHWM

6.1 JIng obecrieueHHUSA COMMOCTABUMOCTH PE3VIBTATOB MCHBITHIBAIOT HE MEeHEee TpeX 00pa3IioB.

6.2 U3MepsioT TUHEHBIE pa3Mepbl 00pa3LoB (IUIOLIAIb OTKPHITOM I'€OMETPUUCCKOM ITOBEPXHOCTH)
C IIOMOIUBIO INTAHTCHIIMPKYJISd, MAacCy OOpa3slOB C IIOMOIUBIO AaHAJIMTUYCCKUX BECOB M OIPCIAC/ISAIOT
oTHOCTH 00pa3noB o 'OCT 2211 wau T'OCT 2409.

JIJ1s1 OUMCTKHM O0pas3lioB OT MEXaHUYECKUX 3arpsA3HCHUM MX IIOTPYyXKAalOT B IIPOMBIBOYHBIMA PACTBOP HA
5—7 c. B xadyecTBe MpOMBIBOYHOTO pacTBopa ucnoab3yloT aneToH mo 'OCT 2768, 3TunoBbIA COUPT 110
I'OCT 18300 wmm moOyi0 HEBOOHYIO XMJIKOCTh, XMMHUUECKM HE B3aMMOJICHCTBYIOLIYIO C MaTepuaJiOM
00pa3uoB. IIpoMeITEIC 0Opa3IIbl BRICYIIMBAIOT HA BO3AyXxe HE MECHee 30 MMH MM B CYIIMJIBHOM 1IIKAQy NpH
Temueparype (70+3) °C ve meHee 10 muH.

6.3 U3Mepd1oT yoeabHYIO aKTUBHOCTh HYKJIMAOB B 00pas3Iie C IOMOIIBIO CIEIIMAIBHO MOATOTOBIECHHBIX
pod Ha o-, B-, Y-pagMOMETPAX U O, B-, Y-CIIEKTPOMETPAX B 3aBUCUMOCTH OT KOHTPOJIUPYEMBIX HYKJIM/IOB
A MX aKTHBHOCTH. /111 BBEIMOJMHEHHMA O-, B-, Y-PAOIMOMETPHUYECKHUX M O-, -, Y-CIIEKTPOMETPHYECCKHX
U3MEPEHUMN NOJIKHBI OBITH MCIIOJIB30BAHBI CPEACTBA U3MEPEHUI, BHECEHHBIC B I ocpeecTp. KoHIleHTpariuu
3JIEMEHTOB B KOHTAKTHOM BOIE OIIPECIACIISIIOT METOAOM MOHHO-IUIA3MEHHOM WIH IUIA3MEHHOM CIIEKTPOCKO-
mA¥. YyBCTBATECIBHOCTh YVKA3aHHBIX METOMIOB ISl Pa3IWYHBIX HYKIMAOB MoOXeT MeHAThCca oT 0,001 mo
1 mMr/om>.

6.4 IIpoMBITBEII 0Opa3el] MOMEINAIOT B KOHTEUHED UIS BHILEIAYABAHUS YW 3AJIMBAIOT KOHTAKTHBIM
PACTBOPOM, UMEIOLIIUM 3apaHee U3BECTHBIA OOBEM.

KoHTtakTHYI0 BOooy MeHsIoT yepes3 1, 3, 7, 10, 14, 21, 28 cyt, ganee (ImpH HEOOXOIUMOCTH ) €XXEMECIIHO
OT HayaJia OIIBITA.

B ycTraHoBiIeHHOEe BpeMs OOpas3ibl M3BJICKAIOT M3 €MKOCTH, IIPOMBIBAIOT CBEXMM KOHTAKTHBIM
PacTBOPOM, OOBEMOM, PaBHBIM O0OBEMY KOHTAKTHOIO pacTtBopa. IIpOMBIBHOM pacTBOpP NMPUCOCITUHSIOT K
OTPa0OTAHHOMY KOHTAKTHOMY pacTBOpy. O0Opasen, He maBast €My BBICOXHYTb, HEOOXOIUMO ITOMECTUTDH B
TOT X€& KOHTEUMHEP U 3aJIUMTh HOBOM IIOPIMEM KOHTAKTHOTO pacTtBOpa. B ciydae oOpasoBaHHMsI OCaJKa B
MIPOLIECCE BHIICIAYUBAHUA HEOOXOAUMO CICIUTD 34 €r0 IEPEHOCOM BMECTE ¢ KOHTAKTHOM BOIOM.

HN3MepSIIOT VICIBHYIO AKTUBHOCTEL PACTBOPOB MOCJIE BHIIICIAYMBAHUS METOLAMM, IPUMEHICMBIMU 1151
U3MEPECHUS VIACIBbHOU aKTUBHOCTU HYKIIMIOB B 00pasIic.

ITpy n3MEHEHUH TOPSAIKA CMEHBI KOHTAKTHOTO PacTBOPa, YCTAHOBIACHHOTO B 3.4, (DMKCHUPYIOT BpEMSI
CMCHBI BOJIHI.

HcnibITaHns 10 BBHILCIAYABAHUIO MPEKPAINAIOT, KOTa CKOPOCTh BHILICIAYUBAHUS CTAHET IOCTOSH-
HOM (3HAYCHMA CKOPOCTEH BHILICJIAUMBAHAS MOTYT OTJIMYAThCA APYT OT APYyra Ha 3HAYCHUE, HE TIPECBHIIIAIO-
mee 10 %).

Ilocne mpoBEACHUS MCIBITAHUM M3MEPSIOT JIMHEMHBIE pasMephl O0paslioB, MAacCcy OOpasloB C
TIOMOILBIO AHAIUMTUYCCKHUX BECOB, OIPESACIAIOT INIOTHOCTh MATEpHaa 00Pas3LIOB.

CyMMapHasi IorpelHoCTb JIIOObIX U3MEPEHUI He NoJKHA npeBbiuats + 10 %.

7 IlpaBuna odgopMiaeHnus MCIBITAHAN

7.1 Pe3ynbTaThl NpOBEeACHUA UCHIBITAHUMU JOJKHBI OBITh OPOPMJICHBI B BUJIE TAOAMIIbI, COACPXKAILICH:

- XapaKTCPUCTUKY MATEPHAIA, MOABEPTAIOIIECTOCA UCIBITAHUAM (THII MATPUYHOTO MAaTEpHUaIa, COCTAB
A aKTUBHOCTB OTBEPXICHHBIX PaAMOAKTUBHBIX OTXOO0B, MAaCCOBYIO JOJI0 OTXOA0B B KOHCYHOM MPOLYKTC);

- OIMCAaHME CIIOoco0a 0oTOOpa HmPOOBl M3 NPOMBIIUICHHOIO OTBEPXICHHOTO IMPOAYVKTA WIM METOIA
IMIPUTOTOBJCHHUS 00pa31a B JA0OPATOPHBIX YCIOBHUAX C YKA3aHUEM CIICIIMAIBHOM MPCABAPUTCIBHOM ITOATO-
TOBKM (TCpMHUYCCKasA 00padOTKa, YCIAOBHS OXJIAXKICHUS, OOJYYCHHUC);

- IULIOTHOCTb, MAacCCy, IUTIOINAAb OTKPBITOM T€OMETPHUYCCKOM IMOBEPXHOCTH M O0BbEMa OOpa3LOB 10O U
TIOCJIE MCIIBITAHUWM;

- XapaKTECPUCTUKY KOHTAKTHOT'O PAaCTBOpPa — XMMMYCCKHMI COCTAB (KOMMYECCTBO PACTBOPECHHBIX COJICH
B MWJIMTPAMMAaX ¥ BOJAOPOJHBIM MMOKa3aTeab), pH;

- TEMIEPATYPY NPOBECACHUS UCHIBITAHUM, ~C;
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- OTHOLLIEHHWE 00bEMAa KOHTAKTHOTO PacTBOpa V K ILTOIAANU OTKPBITOM MOBEPXHOCTH oOpasna 5. Ecin
OTHOLUCHUE V/S BBIXOOWT 33 WHTCPBAJI, VCTAHOBJICHHBLIA B 5.3, TO JOJ/DKHBI OBITH VKa3aHbI HNPHAYMHBI
OTKJIOHCHMUSI;

- JIETAJIBHOE OITMCAHWUE WMCIOJb3YEMBIX METONOB OIIPCACICHUS AKTUBHOCTH WU PAJUOHYKIUIHOTO
COCTAaBa C YKA3aHUEM MOTPEIIHOCTH.

7.2 Pe3yabTaThl HCIBITAHWM JOJDKHBI OBITh MPEACTARICHBI B BUAC TA0MWIl U TPA(pPUKOB 3aBUCUMOCTH
CKOPOCTH BHIIEAAYMBAHUSA CTAOMJIBHBIX BJEMEHTOB U PaJMOHYKIMIOB W3 00pa3lioB OT BPEMEHHM MX
KOHTAKTa ¢ pacTBOPOM. CKOPOCTh BHILICJAYMBAHNASA OTIOCIBbHBIX PAJUOHYKIHUIOB (MJIM MX CMECH) BBHIYMC-
Js10T 1o (popmyiie (1).

8 TpeOoBanusa 0e30aCHOCTH

Bce paboThI ¢ paguOakKTUBHBIMH O0pa3liaMM JOJDKHEI OBITh IPOBEACHBI B COOTBETCTBUH C TPCOOBAHUAMH
3aIIUTHI HACCJICHUS M OXPaHBI OKPYXKAIOIIEH Cpeabl OT BPEAIHOIO pagualiMOHHOro Bo3acucteus [1]—[7].

ITPUJIOKEHHUE A
(PEKOMEHIYEMOC)

YBemueHHE OTKPLITOM NMOBEPXHOCTH 00pa3noB ApodJcHEEM MATPHYHOr0 MaTepuaia

A.1 Pa3paboTka MaTpHYHBIX MATCPHATIOB «BTOPOTO IMOKOJACHUS» (MHUHEPAIONMOA00HBIX, KEPAMHAYCCKUX), XAMH-
YyeCKM 0016 YCTOMYUBLIX IO CPABHEHUIO C TIPUMEHSIEMBIMM B HACTOSIIEC BPEMS CTCKJIONMOAOOHBIMH, MOXET IIPUBECTHU
K TOMY, YTO KOHIICHTPALIMHA HYKIIUAOB, IEPECIUICAIINX B KOHTAKTHYIO BOAY, OKAXYTCHI HCAOCTATOYHBIMM JI BO3MOX-
HOCTH MX OIIPCACIACHAS WIH IS JOCTVKCHUS JOCTATOYHOM CTCIICHU TOYHOCTH aHaIM3a. B 3TOM ciyyae MCKYCCTBEHHO
VBCJIMYUBAIOT OTKPHITYIO MOBCPXHOCTh IMYTEM IPOOJICHUS MaTepHaia M IIPOBCACHUS CUTOBOIO aHanu3a. JLis1 uccaemo-
BaHUS OTOMPAIOT HEOOXOAUMOE KOJIUIECCTBO OMPEACICHHOM PpaKIIuK, ITOJVICHHOM OT CUTOBOIO aHamu3a. I11oBepxHOCTE
BBIOpAHHOM! (PpaAKIIMHA MPEABAPUTCABLHO U3MEPSIOT H3BCCTHBEIMY MECTOJAMH (HAIIPUMED, MCTOJ, OIIPCACICHUS BCIUINHEBI
MMOBECPXHOCTH IO COPOIMU-ACCOPOIIMM TE€AMsI M3 €r0 CMECH ¢ as3oTroM). JlamdpHEMyro Ipoueaypy IIPOBOISAT B
COOTBETCTBUH C TPEOOBAaHMAMM, VKa3aHHBIMH B pa3aeic 6 HaCTOSIIETO CTaHIapTa.

A.2 Ecay mpHM HCIOJIB30BAHMM APOOJICHOIO MATCpHATA B IIPOLICCCE MCOBITAHWMA HEBO3MOXHO COOMIONATH
33JaHHOEC HACTOSIIUM CTAHAAPTOM COOTHOIICHUE O0ObeMa KOHTAKTHOIO PACTBOPA M ILIOLIATA OTKPBITOM MMOBSPXHOCTH
o0Opa3sia, To JyIsi OIPECACICHUS €TO XUMUICCKOM YCTOMIUBOCTHU (Rﬂpoﬁ ;) MCIIOIB3YIOT MeTOA, cpaBHeHUd. IlapamrensHo
MMPOBOIAT KOHTPOJIBLHOE OIPCACICHHUC CKOPOCTH BHIICAAYUBAHUS HYKIUAOB JUIS APOOICHOro o0pa3la mMarcpuaia C
M3BECTHOM XMMMYECKOM YCTOMYMBOCTBIO R, ... DTO IO3BOJSAECT PACCYUTATH OTHOLICHHE Rﬂp o6/ Ryzgs TTPOU3BECTH
OTHOCHUTCIABHOC CPABHCHHUEC XMMHWYCCKOM VCTOMYMBOCTHM BHOBBL DPa3padOTAHHOTO MAaTepuasa ¢ MaTcpuaJioM, LIS
KOTOPOI'O 3apaHEE U3BCCTHA CKOPOCTh BHICIAYUBAHUS HYKIUIOB.

ITPUJIOXEHMUWE b
(CIIpaBOYHOC)
buomorpagus
[1] OCIIOPb—99 OCHOBHBEIE CaHWUTAPHEBEIC TIpaBHJA OOECIICUCHUS paguallMOHHOM Oe30IMacHOCTH
(yrBepxacHbl MuHucTepcTBOM 3apaBooxpaHcHuss Poccuiickon Penecpanmm 27 nexadps
1999 r.)
[2] HPBb—99 HopMmel paguaiiionHoR 6e30nmacHOCTH (YIBEpXACHBE MUHUCTEPCTBOM 31paBOOXPAHECHUS
Poccuiickoit Peneparuu 2 uionss 1999 r.)
[3] CIIOPO—85 CanuTapHpie IIpaBWa OOpallcHWS C PATUOAKTUBHBIMHA OTXOJaMH (YTBECPXKICHEI
MunucrepcrsoM 3apaBooxpaHeHuss CCCP 1 okraopsa 1985 r.)
[4] CII AC—99 CaHuTapHbBIE TIPABAIA TIPOCKTUPOBAHUA WM DKCIUIVATAIIMUA ATOMHBIX CTaHIAMN

(yrBepXacHB MHWHUCTEPCTBOM 3apaBooxpaHcHust Poccuiickoit Penecpanym)

[5] IIHAD I'-1-011—97 O6imue nonoxeHuss obecrnmedyeHUsS OC30MaCHOCTH ATOMHBIX CTAaHIMU (VIBEPXICHBI
I'ocatomHaazopom Poccun)

[6] HII-002—97 IIpaBuia O€30macHOCTA NIpU OOpalliICHUM C PAIUOAKTUBHBLIMM OTXOJAMHU AaTOMHEIX
cTaHmi (yrBepxacHbl I'ocaroMmHanzopom Poccun)
[7] HII-020—2000 Coop, mepepaboTkKa, XpaHCHHME M KOHAMIMOHUPOBAHUE TBEPALIX PATMOAKTUBHBIX

oTX0H0B. TpeboBanusa O6c3omacHOCTH (VIBEpXAcHBI I'ocaroMmHaa3opoM Poccun)
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