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Brenenme

[TpoTuBOronoseaHsle  MaTepHanbl  BbINYCKAIOTCA  NPEANPHATHAMH-
niroroBurensmu 6Ge3 yuyeTa ANOPOXKHLIX H IKOJOrHHECKHX TpeﬁOBﬂHHﬁ! 3€pPHOBOTO
COCTaBa, TEMMepaTypbl KpHCTaNNH3aUHH, nnaBAuled CnocoGHOCTH, KOPPO3HOHHO#H
aKTHBHOCTH W Ip. W, COOTBETCTBEHHO, Ge3 MeTOAWK No MX onpeaeneHuio. ITo
€034a€eT TPYAHOCTH HE TOJNLKO MpH NpoBeNeHHH BXOOHOrO KOHTPOJIA HCIO/b3YyeMbIX
maTepuanos, Ho ¥ npH BbiGope cnocoba 6Gopbbbl € 3MMHeH CKONBL3KOCTbIO,
onpesie/ieHHH HOPM pacxoia K TEXHONOrMH pabor.

PaspaboTka W BHenpeHe METOAMK MO ONpENENEHHIO KAauECTBEHHBIX
riokasaTteneH NPOTHBOrONONEAHBLIX MATEPHAIOB NO3BOJHT ROPOKHLIM OPraHU3aLUAM
NOBBLICHTHL Ka4yecTBO H 3P dexkTHBHOCTL 60pbOLI C 3MMHEH CKONBL3KOCTBIO Ha AOpOrax
1 ynuuax Poccufickoit Peaepainy 1 CHU3UTL Bo3feCTBHE HAa OKPYKaIOULYIO Cpeay.

B nokymeHTe npencraBieHbl METOOHKH OMpeNeeHHUs OPraHONENTHYECKHX,
(H3MKO-XHMHYECKHX, TEXHONOTHYECKHX M IKONOrHYecKHX TmokasaTeneil s
NMPpOBEAEHHA BXOAHOI0 KOHTPOJA NMPOTHBOroJIONIEAHBIX MAaTEpPHAIIOB, MPHMEHAEMbIX
s 60pe6bl € 3UMHEH CKONB3KOCTHIO.

MerToamnka cOCTOHT H3 TpeX pa3aenos:

o OnpeseneHne CBOHCTB TBEPAbIX NPOTHBOrONONEAHbIX MATEPHANIOB.

o Onpenenexnne CBOHCTB XHAKHX NPOTHBOrONONEAHbIX MaTEpPHAIIOB.

o OnpeneneHue  3KONOrHYECKOro  BO3AeHCTBHA  NMPOTHBOTONOMEAHBIX

MaTepHanos.

Hoxyment paspaboran cotpyanukamu TITl  «PocnopHUH»  (mux.
Po3oseiM }O.H., xaun. xum. Hayk Masenosoit B.W., xaun. Texs. Hayk Ionocunoii-
Hukurunoit H.C., kaHa. TexH. Hayk [Tatknnoit U.A., nnxenepamn Pososuim C.10.,
Koptokuneim B.H., @penkens O.B.) npu yuactun kana. xum. nayk FTOCHHUH UPEA
Hecreposoii JIA., uxx. Bacbkosckoro B.B. (LlenTpaBTOMarucTpann Muntpanca
P®) u npepxassauen ans LleHTpanbHelx nabopaTopHif AOpOXHBIX OpraHM3auHi
(npennpuatuit) Pocasronopa Muntpanca PO npu nposeaeHnn BXOQHOTO KOHTPOIS
fIPOTHBOTOJIONEAHbIX MaTEpHaNoB, WCMONb3yeMbIX i  6Goprbbl C  3uMHei
CKOJIb3KOCTbIO Ha aBTOMOOHIILHBIX A0porax o0Luero nojibL30BaHHus.

Haunas pemakuus nokymeHta nopaGotana ¢ yuyéToM 3amevaHui,
npeacTaBleHHbIX JOPOXKHBIMH OpraHH3aLUIMH.



1. Meronn: onpeneneuus caoficrn
TBEPALIX NPOTHBOrOIOIEAHBLIX MATEPHAIOB

1.1. O6wmme monoxenns

1.1.1. B cooTBercTBHH ¢ kKnaccHukauueH k TBEPALIM NPOTHBOTOIONEAHBIM
MaTtepHanaM OTHOCAT: (PUKUHOHHBIE, KOMOUHHPOBAHHBIE W  XHMHHECKHE,
BbINYCKAaeMble TNpPOMbIWNEHHOCTHIO B TBEPAOM BHAE, CBOACTBA KOTOPbIX MNPH
BXOAHOM KOHTpOJIe ONpeaensioT N0 COOTBETCTBYIOUIMM METOAHKAM, HIJIOKEHHLIM
HHXe.

1.1.2. CaoiicTsa xumnyeckux TBepasix ITI'M onpenensior no nokasarensm,
06BbeIMHEHHBIM B YEThIpE rpynnbl.

1.1.2.1. OpraHonentuueckue:

— BHeWwHHH BUA (cocToAHHE);
= UBET,
-~ 3anax.
1.1.2.2, ®u3nko-xumMHyeckHe:
— 3epHoBOi cocTas;
= BJIRXHOCTb;
— He pacTBOPHMBI# B BOAE OCTATOK;
~ HAaChIMTHad MIOTHOCTD;
— TeMnepaTypa KPHCTANIK3aLHH;
— BopopoaHbl# nokasatens (pH).
1.1.2.3. Texnonoru4eckue:
— naasswas cnocobHOCTb.
1.1.2.4, Dxonornyeckue:
~ yaenbHas 3(Q¢exTHBHAA AKTHBHOCTb €CTECTBEHHBIX pafHoO-
HYKAHDOB;
~ KOpPO3HOHHAs aKTHBHOCTb Ha MeTa;
— MNOKa3aTeNb arpecCHBHOCTH Ha UEMEHTOGETOH.

1.1.3. CaoifcTBa xoM6unnpoBanHbix H ppukunonbix [T"'M onpenensior no
CnefyIoOWHM NoKasaTenaM:

— 3epHoBo#i cocTas (ana necka MoAyb KPYNHOCTH);

~  BJIQXHOCTb;

- COABEpPXKaHHE NbUICBHAHBIX W TIHMHMCTHIX YaCTHIL K TJIHHBI B
KOMKax;

-~ ynenbHas 3p(PeKTUBHOCTL ECTECTBEHHBIX PAAHOHYK/IHAOB.

Kpome Toro, ana ¢ppukunonHsix II'M, NpHroToBsieHHEIX Ha OCHOBE 1eGHA
W LaKa, ONpenesnsioT Mapky MO MPOYMHOCTH, a AMf wWAaKka - KOMAHYEeCTBO
METaIHYEeCKHX NpUMeceii.

B xomOuHupoBaHHbIX [1TM [OOMONHHTENBHO ONPEAENSIOT KOAHYECTBO
xuMuyeckux INTM B nux.



1.2. Or6op u noaroropka npo6
1.2.1, OT6op npo6

Mpobb  xumuyecknx INMM oTOMpalOT OT KaXKAOH eAMHHLbI MPOAYKLWH,
BKNioYeHHo# B BbIGOpky. Ipobul orTGupaloT wynoM auGo ¢ MCRONb30BaHKHEM
npo60oT60pHIKOB NOOOH KOHCTPYKLIHH, 06ecneuHBalOHX COXPAHHOCTb 3€PHOBOrO
cOCTaBa NPORYKTA.

Maccy npo6 onpenensior B3BelunBaHHeM Ha nabopartophsix Becax no [[OCT
24104 3-ro knacca TO4HOCTH ¢ HauGonblinM npenenom B3pewuBanus 1000 r u
JonyckaeMOH norpewHocTbio B3BeLIMBaHHa He Gonee 0,02 r.

Otobpannble npoGbl OOBENMHAIOT, NEpPeMEWNBAaOT ¥ COKpAllaloT Ao
nonyueHus cpenneit npobui (puc. 1).

Ob6ueaunenHan
npoGa

CpepHnan
npoBa

MNpoGa Ha cnyvai
BOIHMKHOBEHNA
pa3sornacwuit 8

Ouexxe KayecTea

Npo6a 8
naGoparopuio

Onpeaenenne AnannuTuyecxan
38pHOBOrO COCTARA M npo6a
HACLINHOA NNOTHOCTH

Puc.1. Cxema ot6opa u noAroToBk# npo6

1.2.1.1. Ot6op npo6 OT HeymaxoBaHHOro NpPOAYKTa, HaXoOAsALlErocs B
QBHKEHHH.



Toueutble npobs 0TOHpaloT W3 pacueta oaHa npoba oT 15-20 T npoaykra
METONOM NOJIHOTO MepeceyeHUs CTPYH uepe3 paBHble WHTepBaibl BpeMeHy. Macca
TO4eyHO# npobbl AomkHA 6biTh He MeHee 0,5 kr.

1.2.1.2. Ot6op npo6 OT HEyNaKoBaHHOrO MPOAYKTa W3 CyAOB, BaroHOB,
apToMoGune#,

Toueunsie npobbl M3 cyaos, BaroHoB oTOHpator no n. 1.2.1.1. uau B AaBa
3Tana no cxeme (puc. 2). Ha nepsom stane npobbl oTGHpatoT nocne Bbirpy3Ku
TIPOAYKTA y ABEPHOro NpoeMa, Ha BTOPOM — MOCNE BLIFPY3KH NONOBHHbI NPOAYKTA.
Macca Toueunoi npo6e! no/xua 6bITh He MeHee 0,5 Kr.

Toueunsie npo6ul U3 aBToMoGune# otGHpator no n.1.2. 1.1. uiu no cxeme
(puc.3). Macca toueunolt npobbt nomxHa GbITh He MeHee 200 r.

1.2.1.3. Ot6op npob oT HeynakoOBaHHOro NPOAYKTA Ha cKAaane.

C nosepxHoctn ITI'M, npensapuTensHO OUHLIEHHOrO OT 3arpA3HEHi,
BLIpY6aloT nonocy csepxy BHH3 IWIHPHHOH He MeHee 0,5 M u ray6uHOi He MeHee
0,5M. TMony4eHHbldi NPOAYKT CMELIMBAIOT W UIYNOM OTOHPAIOT HE MeHee NSATH
TOYeyHbIX npo6 no cxeme KoHBepra. Macca TodeuHoH npo6hi KoMKHa 6bITh He
meHee 0,5 kr,

Pacnionoxenue [1'M B cyaHe u Baroue

A B B _A

C A A C

Puc. 2. AB ~ nepsbift 3tan ot6opa; CJ1 ~ BTopoii aran orfopa
Cxemsl oT60pa npob (B nnane)
o O "lo ©
@) OX®)
o O o O

a)

Puc. 3. a - u3 aBToM0o6una A0 5T; 6 — U3 aBTOMOOK NS CBBILLIE ST,

1.2.1.4. Or6op npob oT ynakoBaHHOro NpoAyKTa.

Toueuneie npo6el oTbHpalor mobbiM cpeacTsoM, obecrnieyuBaloLIMM
COXPAHHOCTb 3€PHOBOrO COCTaBa, BBOAA €ro Ha ¥ BBLICOTbI YNaKOBKH, H3 pacyeTa
onHa npoba or 15-20 T [I'M. Macca Toueyno#t npobsl gomxKHa GbiTh He MeHee
0,5 xr.



1.2.2. IToaroToBKa cpeaHei npobui

IMonroroBky cpenHeit npoGsl NPoBOAAT NO CxeMe, MPHUBEAEHHOMR Ha pHc. 1.

W3 orTobpaHHBIX TOuUEHHbIX NPOO COCTABNAIOT oObeaHHEeHHylo mnpoby,
KOTOpYIO FOCNe TLIATENbHOrO MepeMeilHBaHHs, NpH HEOOXOAWMOCTH, COKpallalT
METOIOM NOC/IeA0BaTENLHOr0 kBapToBaHWA. Macca cpenHeii npo6el 1omkHa GbiTh He
meHee 2,5 kr, uacTb Kotopo# (60%) nepenaercs B naGopatopuio ans aHanmusa,
OCTanbHYI YacTb OCTAaBAAIOT HAa XpaHeHWe [ peLeHWs pasHornacHi ¢
nocrasiuukoM ITI'M.

Ksaprosanue ocyuiecTBasior cneaytownm cnoco6om. INII'M Hacbinalor Ha
YHCTYIO NOBEPXHOCTb KOHYCOM, YNIOTHSAIOT, HAXKHMad NIAacTHHOM, 10 Y BbICOTHI.
3aTeM ABYMA B3aWMHO NEpneHAHKYNSPHBIMH CEYEHHWAMH [eJNIAT Ha YeThipe YacTH.
Jns npurotoBnexus cpenHedt npobbl HCMONL3YIOT ABE NMPOTHBOJIEKALUME YACTH.
OnepalHio KBapTOBaHWA NMOBTOPAIOT A0 TeX Nop, Noka Macca cpenHeil npoGul He
COCTaBHT 2,5 KT.

Donyckaerca ucnonb3oBath aenutens tana JMI1-2 wan apyroro Tunma,
obecneunBalolnii paBHOMEPHOCTL pasfieNneHHA NpoObl MO Macce C OTHOCHTENbHOH
norpeiHocTsio He bonee 15%.

1.2.3. IloaroroBka ananuTHYeckoit npobnt

AHamutHyeckylo npoOy mony4aloT METOAOM KBAapTOBaHHA  npobbl,
nepenaHHoi AN HCMbITaHKi B 1aGopatopHio. Macca aHanATH4ecKO# npo6e1 nomKHa
ObiTh He MeHee 300 .

1.2.4. Or6op npob u3 ppuxkunosnbIX B KoMGuEHpoBanELIX IITM.

OT160p Npo6 M3 GPHKLHOHHBIX H KOMOMHHPOBAHHBIX NMPOTHBOrONONEAHBIX
martepuanos ocywecrensior no F'OCT 8735 (n.n. 2.1. -2.11).

1.3. Onpenenenne oprasoJenTH4YECKHI NOKa3aTen el
1.3.1. Cymmnocrs MeTOAR

CymHocTh METOAa 3aK/II04aeTCA B OLEHKE 3anaxa, UBETa M BHELHEro BHAA
TI'M. OueHky oCyecTBASIOT OPraHoNeNTHYECKUM METO/IOM.

1.3.2. AnnapaTtypa

— Becst naboparopubte mo I'OCT 24104 3-ro knmacca TOYHOCTH C
HauGonblKM npepenom s3pelnnBaHus 1000 r;

~ 4ackl N106o# Mapkh, oGecneynBaloLHe TOYHOCTb H3MEPEHHA £2 MHH;

— TepMOMETP PTYTHBIHA cTexnaHHbIH nabopaTopHbIii;

- crynka papdoposas no 'OCT 9147,

- cTaKam;l crexnsaHHble naboparopusie no 'OCT 25336 BmecTMMOCTbIO
100 cm7;



— uunuuap mepHbii no FOCT 1770 smecTunmocTsio 100 oM’
— Bona AucTUAnnposaHHas no F'OCT 6709.
1.3.3. Noaroropxa k HCNBLITAHHIO

l'Iomeulemle, B KOTOpPOM MPOBOAAT OpraHoNelTHY4eCKHE HCNbITAHKA, a TAKXKE
nocyna, ucnonbiyemas npu HCNLITAHUAX, AOMKHBI GbiTh Ge3 NOCTOPOHHKX 3aNaxos.

1.3.4. IIpoBeaenne HCNbITAHHS

1.3.4.1. 3anax INI'M onpenensioT HeNocpeaCTBEHHO NOCNe PACTHPAHHA ero B
yucro#t papdoposoii crynke. Koauuectso II'M nonxno Gbith e MeHee 20 1.,

INpu Temnepatype okpyxatoluero Bo3ayxa Huxe 15°C npoby INI'M nepen
pacTHpaHHeM BbIIEPKHBAIOT B HOPMANbHBIX YCNOBHAX (NPH TeMrepaType MIOC
20°C) B 3akpbiToM cocyse 10-15 MHH.

1.3.4.2. Buewnuit sun u user IN'M onpenensior crenytowmum obpasom.

0,5+0,02 xr npo6e1 Hemamenbyentoro [1M, nonyuennolt no n. 1.2.3. ana
HCNLITAHKHA, pacchiNaloT TOHKMM CNOEM Ha YUCThIA JMCT OyMarH HaM Ha
NPeaBAPHTENLHO OYHLIEHHYIO NMOBEPXHOCTh pasmepoM 500x500 MM K BH3yanbHo
onpenensioT BHEWHUHA BHA (COCTOSAHUE) H LBET.

1.4. Onpeaenenne 3epHOBOTO COCTABA

Meron ocHoBaH Ha KONMYECTBEHHOM onpenencHuu ¢pakuui, NONyYEHHBIX
npu pacceBe XHMHYeckux ITI'M Ha cHTax, ¢ nocaeaylouMM BhIYHC/ICHHEM MaccoBoR
AONH KaXKAoH GppakuHH.

1.4.1. Annaparypa

— Becst naboparopupie no I'OCT 24104 3-ro knacca TOYHOCTH C
Han6onbIINM npenenom e3sewnsaHua 1000 r;

~ wkad cywnnbHpiA, oGecneynBalomni AHaNa3oR Temnepatyp B pabouei
3one 100-200 °C;

~ KHCTh Markas Ne 18 w20,

- lunarens,;

- akcukarop no 'OCT 25336;

— wHabop cut ana necka no FOCT 6613;

— dapdopossie yawku no FOCT 9147.

1.4.2. TIoaroToBxa K HCNLITAHHIO

IpoBGy B na6opatopuu (nomyuenHyio u3 cpeaneil npobbi, oroGpanHoili no
n. 1.2.2.) BLICYIIMBAIOT B CylMibHOM Llikady npu Temneparype 105-110°C no
MOCTOSHHONK MacChl H OXJIaX/al0T 10 KOMHATHO#H TeMnepaTypsl. 3aTeM OTBEWHBAIOT
2 napecku IT'M no 500 r ans napannenbHbix HenbiTanuii. Jlonyckaerca onpenensth
3epuoBO# coctas M Ge3 npenmapuTenbHOro BhiCylMBAHWA CpefHeR npobul ¢

9



napanjiefibHbIM OnpeaencHueM Conepxanys 8 Hell Bnaru no n. 1.5. ¥ nocnenyOWAM
nepecyeToM Ha CyXylo Maccy.

1.4.3. IIpoBenenne HCNLITAHHSA

Hasecky npocensaioT yepes Habop cuT.

ITpocenBanne nNpPOM3BOAAT MEXaHUYECKHM WM  pPYYHBIM cnocobamu.
IpoaomKKTENbHOCTL NPOCeUBAHUA A0KHA ObITh Takoi, 4TOObI MPH KOHTPONLHOM
WHTEHCHBHOM BCTPAXHBAHWH KaXKOTO CHTa B T€YEHHe | MHH Yepe3 Hero MpOXOAHI0
He Gonee 0,1% obweH macchl npocensaeMoit npo6bl. [Ip MexaHuueckoM
NIPOCEHBAHHH €FO NMPOAOKHTENBHOCTb AT NPUMEHseMoro npubopa ycTaHaBIHBAIOT
onbiTHeIM NyTeM. IIpu pyyHoM npocenBaHHM HONycKaeTcs ONpPENeNsTh OKOHYaHHE
NpoceHBaHHA, HHTEHCHBHO BCTPAXMBas Kaxaoe cHTo Han Gymaroii. IlpocenBanue
CUHTAETCH 3aKOHYEHHbIM, €CJIH NPH 3TOM He Habmonaetca nageHus yacthu [1'M.

ConepxnMmoe KaXAOro CHTa W MNOJAOHA BLICLINAIOT B NpeaBapHTENbHO
B3BelleHHble $apPopoBbie YALIKH W B3BELINWBAIOT.

1.4.4. O6paGoTka pe3ynLTaTOB

Mo pesynbTaTaM NpPOCEHBAHWA BBLIYHCIAIOT YAaCTHBIM OCTaTOK Ha KaXOOM

cute (a;) B npoleHTax no popmyne:
a,= 2 100 ,rae
m

m; - Macca ocTaTKa Ha JaHHOM CHTe, I;

m - Macca HaBeCKH, T.

3a pesynbTaT HCRBITAaHHA NPUHHMAIOT cpefHee apHdMeTHYEcKoe 3HaueHue
JIBYX TapajlienbHbIX onpefeneHHi, nonyckaeMoe pacxoXIeHHe MEXRY KOTOphIMH
He A0JKHO npesbiwats 0,1%.

1.5. Onpenenenne BAAXHOCTH

MeTon ocHOBaH Ha BbICYWHBaHHH B3BeleHHo#H npo6sl I1I'M u onpenenennn
NOTEpPH MACCHI NPH BHICYLIKBAHHH.

1.5.1. Annaparypa:

~ 1llkad cywunsHbii, obecneynBalowmit aHanason Temnepatyp B paboueii
3oHe 100-200°C;

— 6iokesl creknsHHble no T'OCT 25336 anamerpom 45-50 MM, BbicoTOH
40-50 mm;

- Becsl naboparophbie mo I['OCT 24104 2-ro knacca TOYHOCTH €
HaHboNbWHKM npeaenom B3Bewnsanusa 200 r;

— TEPMOMETP CTEKNAHHBIA PTYTHBIH nabopaTopHbli;

— LMaTenb, WHIUbI;

— akcnkarop no F'OCT 25336.



1.5.2. IlpoBenenne nenbITaHRH

U3 ananuTHueckoli npobut Gepyr 20-30 r TII'M, nomewaior ero »
npenBapHTe/IbHO BLICYLIEHHBIH H BIselleHHbIA (BMECTe C KpbILIKOi) 6loKC; KpbituKy
Gloxca 3akpsiBaioT H Giokc ¢ npoboit B3sewmuBator. 3arem Giokc Ge3 kpbiwikn ¢
npoGo#t nomMewwaloT B CyLWHAbHBIA Wkad.

Tpo6y seicymiMsaioT KO NOCTOAHHON Maccst npu Temneparype 105-110°C.
3arem Gloxc 3aKpblBalOT KpbiLIKOH, OXNaXKAalOT A0 KOMHATHOA TemnepaTypbl B
3KCHKATOpE W BHOBB B3BELIHBAIOT.

IMposeneHne McnuiTaHWA TIpH onpefeneHHH BIAXHOCTH (GPHUKIUHOHHBIX K
komb6uHuposanubix [TTM npoussoast no 'OCT 8735.

1.5.3. O6pa6orxa pesyanTaTon

BnaxHocTh (W) B NpoueHTax BLIYHCAAIOT N0 HopMye:
wam-m

-100, rae
m, -m

m; — Macca HABECKH eCTECTBEHHON BIRXHOCTH ¢ 6loKcom, T;

m;— Macca BbiCylueHHol HaBecky ¢ 610kcom, T;

m — Macca nycroro 6iokca, .

JAns KaXaoro HCNBLITYEMOTo TBEPAOTrO NPOTHBOTONONENHOrO MaTephana
NpOM3BOAAT He MeHee MBYX onpeienexuii BAaXHOCTH M GepyT cpeauee
apudMeTHYeCKOe U3 De3ynbTaroB ITHX onpeleneHHH, NONYCTUMOE pacXOoWAeHHe
MeXly KOTOpPbIMH HE NOJDKHO npesblwaTh 0,2%.

1.6. Onpenenenne MaccoBoil N01H He PACTBOPHMOrO B BOJAC OCTATKS

Meton ocHOBaH Ha pacTBOpeHMH 3ajaHHOro konuvectsa npobw 1M B
BoZe, (UIBTPOBAHHH NOMYYEHHOrO  pacTBOpa, CyWIKeé H  B3BELUMBAHMH
HEpacTBOPHMOr0 OCTATKa.

1.6.1. Annaparypa

~ Becwl ananutnyeckwe no [OCT 24104 2-ro knacca TOYHOCTH C
HanbonbIIKM NpenenoM B3selwnBanua 200 r;

— OaHa BoAsHas;

- kon6et mephsie no FTOCT 1770 BmectuMocTbIo 500 oM’

— crakaHbl cTeknsHHbie naboparopubie no I'OCT 25336, BMecTHMOCTBIO
300 cM’ ;

— crekna yacossie no FOCT 25336;

— ¢(uabTphl 6€330/bHBIE (CHHAA NIEHTAN;

- wxad cywnnbHbIA, obecneynsarouit ananason Temnepatyp B paGouei
30He 100-200°C;

— TEPMOMETp CTeKNAHHbIR PTYTHBIH nabopaTopHulif;



— Grokcwt creknsHuble no FOCT 25336 nuameTpom 45-50 MM, BbicoTo# 40-
50 mm;
- BoAa anctuanuposanHas no F'OCT 6709.

1.6.2. IipoBenenne HCNBLITAHHS

W3 ananutHyeckoii npobsi, npurotossiedHod no n. 1.2.3, orbupaiot M
B3BCILIXBAIOT B NPEABAPUTENLHO BLICYLIEHHBIR W B3BelleHHBI Gloke HaBecky 1M
maccoii 10 T, nepeHocsT B ctakan BMecTHMOCTbIO 300 cM® n n0Gasnstor 150-200 cM’
ropsuefi AMCTHANMPOBAHHON BOABI.

Monyyenusiit pacTBOp HAKPHLIBAIOT HACOBBIM CTEKJIOM M BHIAEPKHMBAIOT Ha
xunswei soasnort 6ave 30 MuH. PacTBop oxnaxaalor no TeMneparypsl 20-25°C n
OUALTPYIOT B MepHyl konby uepe3 Ge330/bHbIi  GUABTD CCHHAS NeHTa»,
npeOBapHTeNnbHO BbicylenHbiH npu Temnepatype 100-105°C, oxnaxaeHusiii B
3KCHKaToOpe W B3BellieHHbll. Ocaflok Ha (uiabLTpe NMPOMBIBAIOT ropsvyeil BonoH He
MeHee 3-X pas.

DuUabTp ¢ HEPACTBOPHMBIM OCTATKOM MEPEHOCAT B GIOKC M BLICYIIMBAIOT NIPH
Temnepatype 100-105°C no nocrosHHoOl Macchl.

IMepsoe B3BelIMBaHHEe TPUBOAAT 4Yepes 1 Y nocie NOMEIUEHHA OCalka B
wkad, nocneayiomne yepes 0,5 4. Cyluky CYHMTAIOT 3aKOHYEHHOH, ecNH pa3nuua
MEXIy ABYMA B3BelUHBaHHAMH He npesbiwaet 0,0002 r.

1.6.3. OGpaGorka pe3yabTaTOB

MaccoByio noN0 He PacTBOPUMBIX B BOAE BewlecTB (M) B npoueHTax, B

riepecyeTe Ha CyXoe BEUIECTBO, BLIYHCNSIOT No (hopmyie:
- (m, -m,)'lOOO, rae
m-(100-W)

m — Macca HaBeCKN, I,

m, — Macca 6lokca ¢ pHIBTPOM 1 He PacTBOPHMBIM B BOLE OCTATKOM, T;

m; — Macca 6tokca ¢ YHCTbIM QUIIBTPOM, T;

W — MaccoBas nona Bnaru, onpeaenelas no n.1.5.3, %.

3a  okoHuaTeNbHbi  pe3yJbTaT  aHanW3a  NPHHHMAIOT  CpelHee
apudMeTHYeCKOe ABYX NapainenbHbIX ONpeneneHHil, NONYyCKaeMoOe pacXOoXHeHHe
MeX1y KOTOPLIMH He 10/KHO npesbilars 0,25%.

1.7. Onpenenenne HacLINHOM NIOTHOCTH
1.7.1. CymnocTs MeToAR

HaCblﬂHle NIOTHOCTb onpenensaloT B3BCILIHBAHHEM HPOGH
NPOTHBOTOJIONEAHOrO MaTepHana €CTECTBEHHOH BIIAXXHOCTH B MEPHOM coCyAe.



1.7.2. Annaparypa

— Becbl naboparopusie no TI'OCT 24104 3-ro kmacca TOYHOCTH ¢
HaubonbWKM npenenom sisewHsatns 1000 r;

~ COCyA MEepHbLIH unnuunpuqecmﬁ NOKPbITbIA  AHTHKOPPO3HOHHBIM
COCTaBOM, BMECTHMOCTBIO 1000cM’ (anamertp u Boicota no FOCT 27002);

- JIMHeiika MeTannuyeckas;

— COBOK MJ1aCTMacCOBbIf;

~ CHTa C KpyribiMH oTBepcTHAMH Axametpom 10 MM nno FOCT 6613;

~ BOPOHKa AJ15 3aChINKH MPOTHBOrOJIONEAHOTO MaTepyana B MepHBli cocya.

1.7.3. INoaroToBxa Kk HCNLITAHHIO

Hasecky MaTepuana B konwdecte 1500 T B COCTOSHMM ecCTECTBEHHOH
BJI@KHOCTH NPOCEHBAIOT Yepe3 CHTO ¢ KPYIAbIMU OTBEPCTHAMH AHaMeTpoM | Omm.

1.7.4. IIpoBenenne HCNLITAHHS

lMpun onpeneneHuH HachbiMHOH NNOTHOCTH NPOTHBOrONOJNEAHBIA MaTepuan
€CTeCTBEHHOH BNaXHOCTH HACBINAIOT COBKOM 4Yepe3 BOPOHKY B NpeABapHTENbHO
B3BelleHHbIH MepHbI# cocyn ¢ BbicoThl 100 MM OT BepxHeli NOBEPXHOCTH cocyna 1o
obpazoBanna koHyca. Konyc 6e3 ynnoTHeHWa MaTepHana BLIPABHHBEIOT C KpasAMH
cocyna Metananyeckol NHHEAKOR, 3aTeM COCYN C MPOTHBOrONONEAHBIM MAaTEPHANOM
B3BELIHBAIOT.

OnpeneneHne HacHINHOA NIOTHOCTH MaTE€pHana NpOH3BOAAT XBa pa’a, NpH
3TOM KaxAabl} pa3 GepyT HOBYIO HaBecKy.

1.7.5. OGpaborxa pesyabTaros
HacsinHyio NAOTHOCTB ¥ B r/cM’ BLIYKCARIOT N0 popMyne:
yse ‘."_'J.‘;:_"'_)., rae

m ~ Macca NyCTOTO MEPHOTO COCYAA, T}

m;~ MAcCa MEPHOTO COCYAa C IPOTHBOrOJIONIERHBIM MATEPHANIOM, I';

¥ - o6uem MepHOro cocyaa, cM’.

HachbinHyio NAOTHOCTh NMPOTHBOTONONENHOTO MaTepHana BbIMMCIAAIOT Kak
cpenHee apHMeTHYECKOE IBYX pe3y/bTaToB OnpeaeneHuil.

1.8. Onpenenenne TEMAEPATYPbl KPHCTRIIMIAUMHK
1.8.1. Cymuocrs MeToaAR
MeTon HCNLITAHHE 3aK/I0O48ETCA B YCTAHOBNEHHM Hauana 3amep3aHHs

(obpazoBaus KPUCTAMIOB /ba) PacTBOPOB NPOTHBOTONOJNEAHBIX MATEPHAJIOB
Pa3THYHON KOHUEHTPALHH W OMpeAe/ieHHH 3BTEKTHYECKOH TeMmmneparypbi, KoTopas
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BBISBNAET TeMNepaTypHbili npenen BosMoxHoro s3anMoneiicteus MMM co cHerom u
NbAOM.

1.8.2. Annaparypa

~ Mopo3unshas kamepa, ofecneuusaiolias NOCTHKEHWE W MOMNEPKAHUE
TeMnepaTtypbl 0 MHHYyc 50+5°C;

~ uunuHapsl eMKocTeio 100 em® no TOCT 1770;

— TepMOMETpbI noBepeHHble co wkano# -60++20°C n norpewnoctbio £1°C
no FOCT 13646;

- Bechl naboparopubie no [OCT 24104 2-ro knacca TOYHOCTH C
HanbGonblnM npenenom s3setnBatns 200 r.

1.8.3. IloaroroBka K HCNLITAHHIO

W3 TBepabIX NPOTHBOroONONEAHbIX MAaTEpHANOB, COAEPXAWMX XJIOPHCTHIH
MarHui M XNOPUCTHIH KanbuMii, aueTaTbl H Ap., FOTOBAT BOAHbIE pacTBopbl 10, 20 1
30%-HOM KOHUEHTPALUHH, 38 COAEPXNALIKX XAOPUCThbIH HaTpui — pacrBopsl 10 u
20%-no#t koHuenTpauud. Ilpy HeoOXoNMMOCTH ANS TNONHOTO PacTBOPEHHS
NPOTHBOTIONOJIEAHOr0 MaTepHaa A0NYCKaeTCA NMONOTrpeB AHCTHUIHPOBaHHOH BOABI
no NOCT 6709. PacTBopsl pa3nuBaloTcs B UHAHHAPH eMKocTso 100 Ma.

Jns kaxnod KOHUEHTpAUMH TNPOH3BOLAT NapajfeNbHO HCMbITAHHA ABYX
o6pa3uoB pacTsopa.

1.8.4. IIpoBeaense HCNLITAHKN

Llanuuapel ¢ pacTBOpaMH NPOTHBOrONONENHOrO MaTepHana onpenencHHoH
KOHLUEHTPAUHH TIOMELIAIOT B MOPO3HJILHYIO KaMepy Ha crielnalnbHbie cTeanaxu. B
UKMNHHAPHl OMycKaloT TepMomeTpbl. Kamepy 3akpbiaioT M Bkmoudaiot. [locne
YCTaHOBJCHHA B 3aKpbiTodl kamepe TemnepaTypsl MuHyc 10:1°C cHumaloT
TI0Ka3aHHA TEPMOMETPOB B UMIHHAPaX 4Yepe3 kaxabie 2°C NOHHXKeHUs TeMnepaTypsl
B Kamepe. JIng CHATHS NoKasaHul TEPMOMETPOB KaMepy OTKpbIBaiOT.

Temneparypa, npn kotopoii B uunuuape ¢ pacteopom II'M nossunuck
KPHCTanbl JibAa, IPHHHMAIOT 3a TEMNEPaTypy KPHCTANNH3ALHH IAaHHOTO PacTBOpa.

[locne HcneITaHs UHAMHAPBI H3BNEKAIOT H3 MOPO3HNbHOH KaMepbl H
OTTaHBalOT Ha BO3NlyXe NpH KOMHATHOH Temnepatype. Ilpn pasHOCTH nokasaHui
Temnepatyp 6onee +1°C onbiTbl NOBTOPAIOT.

Ilns onpeneneHHs 3BTEKTHYECKOHA TeMNepaTyphl NPOTHBOrONONEAHOrO
MaTepHajia FOTOBAT HaCbilLEHHbIH pacTBOp. B 3TOM cinyyae TBepabli XuMHuecKnit
NIPOTHBOrONO/IEAHBIA MaTepHan pacTBOPSAIOT B BOAE O TEX MOP, NOKa pacTBOPEHHE
HE MNpeKpaTHTCA, TO €cThb A0 JOCTHXEHHUA COCTOSHHA HAChILUEHHR pacTBoOpa.
DBTEKTHYECKYIO TEMNEepaTypy 3amMep3aHHA HACBLILIEHHOrO PacTBOpa OnpeaensioT
METO/O0M, YKa3aHHLIM BbILIE.



1.8.5. O6paboTka pe3yanLTaTOB

3a TeMnepaTtypy KpHCTaniu3alWy PacTBOPa ONPEAeieHHON KOHUEHTPALHK
NpUHUMAIOT Haubosee BLICOKY!O W3 ABYX NapannensHslX WCnbiTaHHR. Touky
3BTEKTHKH [NA HACHILIEHHOrO PACTBOPA YCTAHABAHBAIOT MO CAMOKM HU3KOH
Temneparype, NpH KOTOPO# pacTBOp MONHOCTHIO 3aMep3aeT, o6pa3ys TBepAylo a3y
H30 JIbAa H BBIKPHCTaJIH30BaBIUEHCA H3 PACTBOPA COJH.

1.9. Onpenenenne naassueit cnocobuocrn
1.9.1. Cymuoctb MeToaa

Merton ocHoBaH Ha onpeneneHMH Macchl Jiblla, pacniasieHHoro | r
XMMHMYECKOr0 NPOTHBOrOJONEAHOrO MaTepuana 3a onpeneieHHbifft uxTEpsan
BPEMEHH NpPH 3aaHHOM TEMNEPATYpHOM pexume., TemnepaTypa HCNLITAHHUA MHUHYC
5+1°C. Bpemsa HcnbiTanus — 2 vaca.

1.9.2. Annaparypa

— Becbl na6oparopubie no ['OCT 24104 2-ro knacca TOYHOCTH C
HaubGonblUKM NpesenoM s3selwysatns 200 r;

— wkad cywnnbHet#, obecneynBalowHil AHana3oH TeMnepaTyp B paGoueit
3one 100-200°C;

—~ MOpO3M/IbHAA KaMepa, obecneudBaiollas NOCTHXEHHE TeMNepaTypbi
MuHyc 22+2°C M BO3MOXHOCTb PETYNHPOBAHMA M TOMMEPKAHHS
TeMmneparyps! MHHYC 5+1°C;

- necyadas Oaus;

— CTAHAAPTHOE CHTO C KpPYT/bIMH OTBEPCTHAMH AHaMeTPOM 5 MM, Mo
'OCT 6613;

— cTeknaHKbie Hioxchl ¢ kpbilukamu no 'OCT 25336;

~ MeTalJIHYeCKHe LHNHHAPHYECKHE Yalllh C NJIOCKAM AHOM BHYTPEHHHM
nuamerpom 100£1 mMm u BbicoToli 10+0,5 MM, TonmuMHOM CcTeHOK
1£0,1 MM H3 KOPPO3HOHHO-CTOKKOrO MaTepuana, He TepslowKe GopMy H
Ka4yecTBO NPH OTPHUATENbHBIX TEMNEpaTypax BO3nyXa;

— anOMHHHEBbIR nHMcK TomumHHoN 10+] MM U anaMeTpom 9542 MMm.

1.9.3. lloAroToBka K HCNBLITARKHIO

JIns npurotosfeHHs JbAa BO B3BELUEHHblE ualiy (M, 3aNHBAIOT
nucTunHposanuyo Bogy no F'OCT 6709 B konuuecTse 65+5 M ¥ YCTAHABINBAIOT B
XOJIOAHIBHYIO KAMEPY HA POBHYIO NJIOCKYIO MOBEPXHOCTS.

Korna nen nonsocteio 06pa3oBancs, Ans BblpABHHBAHHUA €0 MOBEPXHOCTH
NPHMEHSIOT  ANIOMHHHEBLIA AHCK. BeipaBHHBaHWe  OCyLIeCTBAAIOT  nyTeM
NOCTYNAaTeNbHO-BO3BPATHOrO rOPH3OHTANLHOrO BpAllEHHs AHCKA NO MOBEPXHOCTH
nppa. KonuuectBo obpasosaBliefics BoAbl AOMKHO 6bITh AOCTATOYHO ANA
BbIpaBHHBAHUA NOBEPXHOCTH. 3aTeM wyaluy ¢ obpazoBaBuwiedics HA MOBEPXHOCTH
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BONOH BHOBb MOMEWAIOT B XOMOAMbHYIO KaMepy H NOBTOPHO 3aMOpPaXKHMBaIOT.
TonwsHa nbjia B yaLe 20MKHA ObIT HE MeHee 5 MM.

Ilpoby npoTHBOrononeaHOro MarepHana NPOCEHBAIOT uepe3 CHTO ¢
KpYribIMH OTBEPCTHAMH AMAMETPOM 5 MM M BbICYWUMBAIOT. B cTeknanHbie Glokcbi
OTBEIUMBAIOT [IPEABAPHTENLHO BBICYLIEHHYIO HaBecky Maccoi 240,02 r. Brokchl
3aKpbIBAIOT KPBIWKOH H XPaHAT B IKCUKATOpPE C BOAONOINOTHTENEM 0 HCMBITAHHUS,

1.9.4. IIpopeaenne HCNBLITAHKS

B xonoaunbHyio kxamepy npu temneparype MuHyc 5 *1°C ycranasnuaior
NPEABAPHTENBHO B3BEWIEHHbIE YalUN CO NIbAOM (mn)). PaccTosHne Mexny yaluamu B
KaMepe NOMKHO GbiTb He MeHee /> AnameTpa yaun. JlonyckaeTca HCnbiTaHWe NpH
ONHOM pPEXHME HECKOJbKHX YalleK C PasNHYHbIMH TPOTHBOrOJIONEAHbIMH
MarepHanamy.

Ha rnanxyio poBHYIO NOBEpXHOCTb NbAa pPaCnpenensioT POBHLIM CJOEM
nasecky II'M B xonuuectse 2+0,02 r u3 cTekNAHHBIX 610KCOB. MOpPO3HNBLHYIO
Kamepy Noclie NpoBefeHRs YKa3aHHbIX ONlepaunii 3aKpbiBaloT Ha 2 Yaca,

Io okoHYaHWH HCMBITAHHR] Tanyio Body, 0Opa3oBaBLIylOCS Ha NOBEPXHOCTH
nIbJia, CNHBAIOT, M YalllM C OCTaTKaMH HepacnasneHHoro jbaa u [I'M B3sewunBator
(my).

3aTeM yvalld C OCTaTKaMH fbJa NOMELIAOT Ha mnecyaHylo 6GaHlo s
BbINAPHBAHHA H MOTOM B CYWIHJbHbIA liKad ANS BbLICYLUMBAHHA NpH TeMmnepaType
1052 5°C mo cyxoro ocrarka. Ilociie BbICYWHBAHHA H OXNAXAEHHA B 3KCHKATOpe
YallH ¢ CYXHM OCTAaTKOM B3BEWHBAIOT (M3).

1.9.5.06paGorxa pesyasTaToB

IMnaBsuyio cnocobrocts TI'M waH Konu4ecTBO pacniaBNeHHOro nbaa
M, r/r, oRHHM rpaMMOM NPOTHBOTONONEAHOrO MaTepPHana BLIYHCSIOT O (opMye:
M= (my —my) +(mz - m,) , rae
Mpru
m; — Macca yalliH co ibaoM fo obpaborku IIM'M, r;
m, ~ Macca Yallii NocJie HCMBITAHHA C OCTAaTKaMH HEPACIIaBIEHHOTrO NbAa U
MM, r;
m3— Macca Yali € CyXHM OCTaTKOM MoC/ie BbICYIIHBaHHA, T
m, — Macca nycToi Yauiu, r;
myry — macca HaBeckn ITT'M (2r), r.
3a pesynbTaThl HCNBITAHHA NPHHHUMAIOT cpelHee apH(meTHyeckoe 3HaYeHHE
ZBYX TIapasuieNibHbIX ONnpeneneHuii.

1.10. Onpenenenne conepXaHus PpeareHTs B Necko-consHol cmecH
1.10.1. TepmocraTuyuecxuit Mmeron
1.10.1.1. Cymmnocts meTona

Copepxxande peareHTa (Ha OCHOBE XNOPHCTBLIX coneil) ONpenensloT no
CYXOMY OCTarKy, KOTOpblii OCTaeTcs NMpH BbinapHBaHHH BoaHOH BbITAXKH u3 JICC
(necko-consaHo#i cMecH).



1.10.1.2. Annapartypa

- Becw natopatopubie no [NOCT 24104 3-ro xnacca TOMHOCTH C
HaubonbLIUM fipenenom B3selnBanus 1000 r;

- wkag cywunbHbIH, obecneynBalolnit aManasoH Temnepartyp B paboueii
30ne 100-200°C:

~ necyaHas 6aHs;

~ kon6st BMecTHMOCTbIO 500 cm’, no TOCT 1770;

— ¢apdoposblie cTakaHbl BMECTHMOCTbIO He Menee 500 mu, mo 'OCT 9147;

— (unbTpbl GymMaxcHble HAH GuabTpoBanbHas 6ymara no FOCT 12026;

~ BopoHka creknanHas no F'OCT 25336;

— CTaHAapPTHOE CHTO C KPYI/IbIMH OTBEPCTHAMM OMAMETPOM S5 MM, 110
I'OCT 6613;

— a3xkcukarop, no F'OCT 25336;

— CTeKNAHHBlE OGlOKCHI BMECTHMOCThIO 10-50 cM® ¢ kpsiukamu 110
[OCT 25336,

~ Bona auctuanuposanHas no FOCT 6709.

1.10.1.3. IToaroToBxa K HCNBLITAHHIO

Jlabopatopryto npoby INCC B xonuvectse 200 r npocenBaloT uepes CHTO
S MM, BBICYULIHBAIOT JO NOCTOSHHOH Macchl.

OtbupaloT aHanuTH4ecKylo npoby B BULE ABYX HaBecok no 50 r.

ITonorpeBaloT AUCTHANHPOBAHHYIO BOAY A0 KHIEHHA.

1.10.1.4. IlpoBesense HCNLITAHUE

HaBeckd nomewaior B (aphoposbie CTakaHbl W 3aIMBAIOT Tropaveii
OUCTHINMPOBaKHON Bomo# B cooTHoweHun 1:10. BeinepxusaioT B Teuenue 2 v,
nepemetInBas yepe3s Kaxabie 20 MHH.

3ateM appoposbiii crakan craBatr Ha  nautky (1* guanason) u
BBIAEPKHBAIOT B TeYeHHE 15 MUH NPH NOCTOSHHOM NMOMEIUHBaHHH.

Ilocsie 3Toro nonyyeHHylo CyclieH3HIo CNUBAIOT Yepe3 OyMaxKHbIi GUILTP B
NpeABapHTENbHO B3BEWEHHYIO KONOy.

B3pewnBaioT kon6y ¢ XKHAKOCTIO H ONpPERENAIOT Mmaccy ¢unbrpata (M,,),
3aTeM B3BEWHBAIOT QHALTP C BAAXKHLIM 0CAAKOM Ha HeM (M, ocm)-

W3 npodunbtpoBanHoil xkuakoct (¢punbTpara) orbupaloT npobGel AnA
onpeneneHus Cyxoro ocrtatka. Jlis 3TOoro B CTEKNAHHbIE, NpeABapHTENbHO
B3BelleHHble OIOKCH (m,) 3aNMBAlOT XKHAKOCTb B KONH4YecTBe HEe MeHee 10 r H
B3BELLUBAIOT (M ).

Biokchl ¢ QUABTPaTOM MOMELLAIOT HA NecyaHylo 6aHio AN BbINApHBAHHA, a
3aTeM B CYWHAbHbIH WwKad s BbiICywIMBaHMA npd Temmneparype 105+5°C no
nocroaHHol Mmaccel. Ilpn BbimapuBaHuu cnendaT, uToGbl He 6BUIO KMNEHHA U
pa3bpbi3ruBaHN S KHAKOCTH.



3atem G6loKkChl 3aKpbiBaloT KpHIKOH, OXJAXOAlOT B 3KCHkaTope W
B3BEIUHBAIOT (1)),

BrnaxHulii ocafnok smecte ¢ GUALTPOM BLICYMIHBAIOT OO MOCTOSHHON Maccsl
B CYIIH/IBHOM WWKa(y ¥ B3BeLIHBAIOT (Mcy,.,,c,,,,).

1.10.1.5. O6paborxa pe3yabTaToB

Conepixanne pearenta B [ICC BoIYMCASIOT B TPH 3Tana:

1) MaccoBylo f0il0 CYXOro OCTaTKa ONpEAenfAioT B AOMAX €AHHHUBI (C
TOYHOCTBIO 10 YETBEPTOro AeCATHYHOrO 3HaKa) o popmyne:

Mg =—2=72 rne
m —m,

m;~ Macca 6loKca ¢ CyXUM OCTaTKOM, I;

m; — Macca H610Kca ¢ KHUAKOCTHIO, T}

m,~ Macca nycroro 6loxca, .

2) Mo cyxoMy ocTaTKy onpenensior Ans Bced BORHON BBITAXKKH
KOJIHYECTBO peareHra no ¢opmyne:

Mo =M, -M,, TRE

M, — macca BOAHOII BbITSXKKH, OnpeaenseMas kKak CyMMa MAacChl XKHAKOCTH,
npowenuiefi uepez ¢uavtp (M,,), B KHAKOCTH, 3anepxaswefica Ha QuNbTpe M
BIIAXHOM OcanKe (M, ocr ~Meyyocr ) s T

M s ocm. — MACCA BJAXKHOTO OCaNKa BMECTE C GHABLTPOM, T;

My ocm. — Macca ocanka BMeCTE C (GHIBTPOM MOCAE BbLICYMIMBAHHS 10
MOCTOAHHOH Macchl, T.

3) Conepixanue pearenta B [ICC onpenensior B npoueHTax no popmyne:
M, +100

,rae
PHCC

Pppy =

M,.,, — Macca peareuTa, r;

P ~ Macca Hasecku [1CC, r.

3a pe3ynbTaT HCMbITAHHA NMPHHHMAIOT CpeliHee apHdPMeTHYeckoe 3HAMEHHE
ABYX NapaenbHblx onpenenesui.

1.10.2. ApeomeTpnuecknit MeTon
1.10.2.1 Cyminocts MeTOAR

MeTtoa ocHOBaH Ha ONpeneneHHH NNOTHOCTH pacTBopa, MONy4EHHOro
pacTBOPEHHEM COJH M3 NeckoconaHoi cMecd Bonoi. Meton Moxer ObITh NpHMEHEH
AN  W3BECTHLIX BMIOB ucmoibsyembix coneli (NaCl, MgCl,, CaCl;) npw
npurotosnennn INCC.

1.10.2.2. AnnapaTtypa

~ Becwn naboparopubie no I'OCT 24104 3-ro knacca TOYHOCTH C
HanbonsUKM npesenom papewnsanns 3000 r;



— wkad cymnnsHsli, obecneynBatowni Ananasoxn temnepatyp B pabouch
3oHe 100-200°C;

— TEpMOMETp CTeKNAHHbIA PTYTHbIH NabopaTopHsiii:

~ konbsl MepHbie o FOCT 1770 BMecTHMOCTbIO 500 cM™:;

— Habop apeomerpos no 'OCT 18481 ot 1,0 xo 1,4 r/cM3 ¢ ueHo# nenenus
0,001 r/cm’ o

~ LMAHHIOpHYECKUN CTEeKNAHHBIA cocyll BbicoTod He MeHee 300 MM H
BMECTHMOCTBIO He Menee 3000 cm’ no FOCT 23932.

1.10.2,3. IloaroToBKA K HCNLITAHHIO

Ananntrueckyio npoby TICC BbicywnBaloT 10 nocTosHHOR Macchl U GepyT
M3 Hee HaBecKy maccoit 1000 r.

HaBecky nomeinaioT B CTEXNAHHBIH COCY H 3aIMBAIOT AUCTHIUIMPOBAHHOM
BozoH B cooTHouweHnH 1:2. TwaTesLHO NEpeMeLIMBalOT H OCTAaBARIOT Ha | CYTKH J10
MONHOrO PacTBOPEHUs COMH.

1.10.2.4. TipoBeaeHHe HCIBLITRHHS

Yepes | CyTkHM CycneH3Wi0 NepeMelinBaloT, AAOT OTCTOATbCH B TEYeHHE
| uaca u onpeneNsIOT NIOTHOCTL apeoMeTpoM (r/em?).

To nonyueHHOM NIOTHOCTH C MOMOLLBIO CNPaBOYHOH TabNHUBI omnpeaensioT
KOHUEHTpauuio pactsopa (r/n) ans ucnonssyemoht conn B [1CC.

Tabnuua.
InotHocTs, pacTBopa KoHueHnTtpauus pactsopa, I/1, Ha OCHOBe ]
"P"zgfg,":f:‘;} pe NaCl MgCl, CaCl,

1,02 29 26 25 N
1,04 58 50 50
1,06 88 76 89
1,08 118 101 102
1,10 149 127 126
1,12 181 154 153
1,14 214 182 180
1,16 246 208 206
1,18 279 237 236
1,20 312 268 263
1,22 — 277 290
1,24 — 332 319
1,26 — 365 346
1,28 - 386 383
1,30 — 422 409
1,32 — 459 436
1,34 — — 466
1,36 — - 496
1,38 — -~ 526
1,40 — — 563




1.10.2.5. OGpa6oTxa pe3ynsTaToB

Maccosyto Oonwo peareHta (Ppry) B npouedtax ot obweit maccs CC
ol pefenAoT no popmyie:
n-vV-100

m ’

n — KOHLEHTPaUHA pacTBOpa No CNpaBoyHO# Tabnuue, r/n;

V - xonuyecTBO pacTBOPEHHO#H BOAbI, J1;

m — macca Hasecku cyxoi I1CC, r.

3a pe3ynbTaT HCNBITAHMA NPHHHMAIOT CPEAHEe apH(METHUYECKOE 3HAYEHHE
ABYX napanneibHbIX OnpeaeneHuit.

P = rae

1.11. Onpenenenne NuieBHAHLIX H TIRHECTHIX YACTHIl, IPOTHOCTH
¢puxunonnsix IICM

Onpenenenyue NbUIEBHAHBIX U FMHHUCTBIX YACTHL, TJIHHBI B KOMKaxX, Mapku
no npoudoctH ¢pukurosHbix TI'M npoussopast no I'OCT 8735 (mecok)
I'OCT 9269.0 (1ueGens, winax).

2. MeToan! onpeaeneHNs cBOfCTE ENAKHX
NPOTHBOIO/IONEAHLIX MATEPHAIOB

2.1. O6une NoNOKEHHS

2.1.1. Metoapl HCNbITAaHHK J>KMAKHX XHMHYECKHX MPOTHBOrONONEAHBIX
MaTepManoB NpefHasHaueHsl AMA  NPoOBeAeHHS BXOAHOTO KOHTPOAS Ha
NPEeANPHATHAX-NOTPEOHTENAX.

Ipu BXOAHOM KOHTpONE Ha TPEANPUATHH-TOTpeGHTENe W3 MoCTynuBLIEH
naptiu xuakoro II'M otGupailoT npo6oorGopHukoM Npobbi H3 TpeX pasHLIX MO
BbICOTE MeCT: BONH3M NOBEPXHOCTH NPOAYKTa, H3 CepeaHHbl H BOMH3H AHa.

OtobpanHble npo6bl HaNMBAlOT B YHCTYIO CyXyio OyThinb uaH 6amky,
TIATENBHO NEpPEMELIXBAIOT H COCTABNAIOT CpeAHIO nabopaTopHyto npoby o6bemom
He MeHee 3 n.

Macca naGopatopHo#t nmpo6Gul nomkHa ofecneuuBaTh NpPOBEACHHE Bcex
NpeaycMOTPEHHBIX HCILITAHHHA.

2.1.2. Jina kaxmoro HcnbiTaHHs M3 naGopatopHoit npobbl orbHparoT
ananutuyeckyto npoby. M3 ananuruveckol npobsl otéupator konnuectso IN'M B
COOTBETCTBHH C METONHKON HCMBITAHHH.

EMKocTH Ans npoBeA€HHA HCNMbITaHHA JAONXHBI ObiTh H3 KOPPO3HOHHO-
CTOHKMX MaTepHasoB.

2.1.3. Pe3ynbTaThl HCMBITAHHH pPacCYHTBHIBAIOT C TOYHOCTBLIO AO BTOPOro
3HaKa Mocne 3amaTod, eCIH B METOAHKE He NaHbl ApYrHe yKa3aHHA OTHOCHTENbLHO
TOYHOCTH BbIYHCIEHHHA.

3a pe3ynbTaT WCNILITAHHA NPHHUMAIOT CpefHee apu(METHUYECKOE 3HaYeHHe
ABYX napanienbHbIX onpenenemm, NpeAyCMOTPEHHBIX AN COOTBETCTBYIOLLETrO
meTona.
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2.14. TemnepaTypa BO3IyXa B NOMELWEHKHI, B KOTOPOM MpPOBOMST
HCNLITAHKA, N0DKHA ObITh 224£2°C M OTHOCHTENIBHAS BIAKHOCTS BO3AYXa 50+15%.
2.1.5. CsoiictBa xuMuueckux sxuaxkux [1IM onpenensior 1Mo noxasatessim,
06beny HEHHbIM B YeTbIpe IpyMITibI,
2.1.5.2. Opranonentuyeckue:
- 3anax;
~ uBeT;
— MYTHOCTb.
2.1.5.2. Ou3NKO-XHMHUYECKHE:
~ BOROPOAHBIH Moka3aTtenb (pH):
~ MNOTHOCTS;
~ obuwas MiuHepanu3auns (KOHUEHTpauus);
— TemMneparypa Kp1CTalIH3alKy.
2.1.5.3. TexHonoruyeckue:
—~ MNnaBAWAas cnocoOHOCTE.
2.1.5.4. Dxonoruyeckue:
— KOPpO3HOHHAA aKTHBHOCTb Ha MeTal;
— rnoKa3saresib arpeCCHBHOCTH Ha UEMEHTOOETOH;
~ ynenbHas adexruBHas AKTHBHOCTH €CTECTBEHHbBIX
PaAHOHYKIHIOB.

2.2. Onpeaenenue opravosenTHIecKux ceoiicrs muaxnx [ICM
2.2.1. CymHocts MeToaR

C)’mHOCTb METOAa 3aK/Io4aeTcs B OUEHKE 3anaxa, uBE€Ta M MYTHOCTH.
OueHky OCYLUECTB/IAIOT OpraHONeNTHYECKHM METOOOM.

2.2.2. Annapatypa

~ Konba nnockonoHHas ¢ npureptoii mnpobkoit nmo T'OCT 1770
BMeCTHMOCTBI0 250-300 cm®;
~ unnuuIpsl eMkocTsio 100 cM’ no FOCT 1770.

2.2.3. IIpoBenenHe HCNLITAHHS

2.23.1. Xapaktep 3anaxa [I'M  onpenensioT  oulylleHHeM
BOCTIPHHHMAaEMOro 3anaxa (XNopHbIH, YKCYCHBIH, CTHPTOBOIA, naphioMepHbIii ¥ Ap.).

B kon6y ¢ nputepro mpobko# BMecTHMOCTbIO 250-300 cM’ oTMepHBaloT
100 cm® skuaxoro TIMM ¢ Temnepatypoii 20°C. Kon6y 3akpbiBator, conepiumoe
KOn6bI HECKONIbKO pa3 MepeMeliHBalOT BPalLATENbHbIMH ABHXEHHAMH, MOCNTE YEro
K016y OTKpBIBAIOT H OTpeNeNAloT XapaKTep H HHTEHCHBHOCTb 3anaxa no tabnuue.
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Tabanua.

WUnvencusrocrs 3anaxa Xapakrep nposABneHHa lanaxa
Her 3anax He outywaercs
s 3 METEH, HO He onpexe.
Ciubas anax 3a penensercs
Ka4eCTBEHHO.

3a11ax HaCTONBKO CHIbLHLIR, YTO NO3BONRET

Cnnbhas OMpEACNHTL €ro XapakTep,

2.2.3.2. Liset xwuaxoro INI'M onpenenaior BusyansHo. Jlna 310ro B UHAHHAP
orMepusatot 100 cm® xuakoro [TTM u npoun3soast npocMoTp Ha 6esom dore.

2.2.3.3. Jlns onpeaenenust MyTHOCTH npoby B UHIHHAPE WHTEHCHBHO
B30aNTLIBAIOT ¥ NPOU3BOAAT NPOCMOTp Ha Henom done.

2.2.3.4. OpraHonenTHYecKHe MOKA3ATENH ONpPENENsIOT NpPH KOMHATHOMN
Temneparype 20+5°C.

2.3. Onpepenenne Bogopoanoro noxasarens (pH)
2.3.1. Cymuocrs meToaa

KHCIOTHOCTL H LIENOYHOCTb PAcTROPAa XapaXTEPH3YIOTCA KOHLEHTpauueH
Bogoponubix HoHos [H'), uo ynoGuee nons3osaThcs BenMuUHOMN, Ha3LIBAEMOH
BOAOPORHBIM noka3atenem pH.

Bonopoannit  mokasatenb pH  paBeH  AecATHYHOMY  JorapHdmy
KOHUEHTpaLKy noHos Bogopoaa [H'], 3sToMy ¢ o6patusim 3HakoM, pH =-Ig [ H']

IMpu 25°C B HeliTpaibHBIX pPacTBOPaX KOHUEHTpAaUHA K&K HOHOB BOAOpOAA,
TaK M THAPOOKCHA-HOHOB pasHa 1077 monw/n, pH=7. Kucnas cpena pH<7, wenoyuas
cpena pH>7.

2.3.2. Annaparypa

- Cocyn MepHbli uMMMHOpHueckuil  BMecTHMmocThio  100cM’ o
I'OCT 25336;

~ Habop HHAMKaTOpHOH GyMary;

~ pH-merp (0+12 ennnnu).

2.3.3. lNoaroroBxs x HCNBITARKIO

BopoponHeiii  nokasarens pH H3Mepsercs pasNHYHBIMH  METORAMM:
uHauKaTopHoi 6ymaroi u pH-meTpom.

Hupukarophas Gymara (nonocka) BuInyckaeTcs rotosas K NPHMEHEHHIO A
pasnnuneix pH o1 0 no 12 en. IpumeHseTcs npu akcnpecc-aHanuse.

Bonee ToyHoe onpenenesne pH npopoasT ¢ NOMOLULIO HHCTPYMEHTANLHBIX
meropoB (pH-metpnn). IloaroToBky k paboTe # mnpoBeneHWe HCTBITAHMI
OCYLIECTBAAIOT N0 NpHnaraeMoit K NpHGopy HHCTPYKUHH.
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2.3.4. IlpoBenenne HCNBITAHHSA

Kunkuit TII'M u3iBecTHOR KOHUEHTpPAUHW BAMBAIOT B UMCTbIT UMAHHAP W
OnyckatoT B Hero InoJIoCKy MH}lHKﬂTOpHOﬁ 6ymaru (Cl’leLlHaJ'lebIC MOJIOCKH
yHuBepcanbHoi HHAMKaTOpHo# Gymary pH 0+12). PUKCHPYIOT H3MEHEHHE OKpPACKH
nonocku Gymaru.

H3MeHeHne okpacku HHOHKATOpHOH GyMarn nprseneHo oGbIUHO Ha KpblLIKe
Habopa 3THX CrneuHanbHbIX NONOCOK.

Onpenenenne BopoposHoro nokasatens (pH) ¢ noMoutsio cneuxansHbix
NPHOOPOB  OCYLIECTBAAIOT MO METOAHKAM, H3NOXEHHbIM B HHCTPYKUHH 10
3KCNIyaTallMi AaHHbIX NpHOOpoB.

2.3.5. O6paGoTka pesyabTaToB

3a pe3ynbTaTr HCMBLITAHHA MPUHHMAIOT CpefiHee apH(MeTHYECKoEe 3HaueHHe
IBYX NapanneibHbIX OfpeaeneHuii.

2.4. Onpenenenne NIOTHOCTH
2.4.1. CymnocTs MeTOAR

Onpenenenne Macchl eauHH4yHoro ob6bema xwuakoro [IFM. Ilnotnocts
xuakoro I1I'M onpenensior apeometpom.

2.4.2. Annaparypa

~ MepHbiit URNIHHAP BMECTUMOCTBIO He MeHee 100 cM® o FTOCT 25336;

— HaGop apeometpos ot 1,00 no 1,40 r/cm’ mo TOCT 18481c ueHoit
nenenns 0,001 r/cm’ npu Temnepatype ot 15 10 35°C;

— TEpPMOMETP PTYTHBIH CTEKNAHHbIA NabopaTOPHBIH.

2.4.3. IloaroroBxa K HCNLITAHUIO

Ecnn npo6a xuakoro I1'M npo3payHa u He HMeeT ocafika, TO MOXHO cpa3sy
NMPHCTYNHTb K aHANK3Y.

Ecnu B npoGe npousowwio BuinaaeHue coneii, UX NepesoAsT B pacTBop. JTo
NocTHraercs HarpeBaHHeM OyTbuth ¢ npo6Goil B Tennoil BoAe C NEpHOAHHECKHM
B36aiTHIBAHHEM.

IMnoTHocTh Onpenensior npu Temneparype pactsopa 20+1°C.

2.4.4. TIpoBeaenHe HCNBITAHNA

XKunxnit TI'M BanBaoT B UHCTHIH UMIMHAP H OCTOPOXKHO ONMYCKAIOT B HEro
apeoMeTp. ApeoMeTp He JIoJKeH KacaTbCs CTEHOK cocyaa. OTMevaloT nokasaHus Ha
uikane apeoMeTpa B TOUYKE, COMpPHKacaroleHdCs C MOBEPXHOCTBIO XXHAKOCTH B
uunuuape. ORHOBpEMEHHO H3MepSIOT TEMNEPaTypy XHAKOCTH.
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2.4.5. OGpaGorxa pelyAbTATOR

Tnotkocts xuaxoro MM BuipaxaioT B r/cd’ no cpeaHeMy MOKa3aHHIO
apeomeTpa M3 AByX fapaniensHyIX onpeaeneHul,

2.5. Onpenenenne obwmei MHHEPANTHIAUMH (KOHUSHTPAHH)
2.5.1. Cymnocts metrona

O6iyio mutepanusaumio xuakoro INCM onpepensior no cyxoMmy ocrarky
METOAOM BbINApHBAHHA.

2.5.2, Annapatypa

- Becbl nabopatopusie no ['OCT 24104 2-ro xnacce TOYHOCTH C
HanbonblwKM npenenom B3selunBanus 200 r;

- wkad cyurnabHblif, obecneynBaronii Auanalon Temnepatyp B pabouefi
3oxe 100-200°C;

— akcuxarop nno 'OCT 25336;

~ necyaHas 6aus;

— CTeknsHHbie Gilokchl BMecTHMocTsio 10-50 cM’ ¢ KpbILIKaMKH 1O
F'OCT 25336.

2.5.3. [ToaroToBKA K HCHBITAHHIO

CrexnsHBbie 610KCbl MPOMBIBAIOT AHCTHNHPOBAHHOH BOAOH, BLICYIIMBAIOT
B TeueHHe 30 MHH B CYWH/IbHOM LIKady, OXNaXAAIOT H B3BEIUHBAIOT. B cTexnaHHble
610xcsl 3anuBaior xuaxuit [IMCM B xonuyectse He MeHee 10 r ¥ B3BELIMBAIOT.

2.5.4. IIposeacHHe HCMLITAHHR

Biokcewl ¢ xuakum [M'M nomewaoT Ha necyaHylo GaHIO W BEINAPHBAIOT KO
NOsBJIEHHA cyxoro octarka. Ilpy BbinapHBaHuM cneasT, 4Tobbl He 6bINO KHNEHHS
pasOpbI3rHBaHHs  MCCERyeMOro Marephana. 3areM OIOKCbl  OYHIIAIOT  OT
npuannuero x GlOkCy mecka W cywaT B CyWUHAbHOM lWKady NpW TeMmnepaType
105%£5°C no noctosHnoii Macchl (2-3y). Blokch oxNaxcaaloT B 3KCHKAaTOpe H
B3BELIMBAIOT.

2.5.5. OGpa6orka pe3yabTaToB

MaccoByio oo cyxoro octaTtka (M.,) onpeaensior B npoLeHTax no gpopmyne:

m, =m,
M, =21 (]
ca =

, rae
m —m,

m, — Macca OloKca ¢ CyXHM OCTaTKOM, T;
my - Macca nycroro 6iokca, r;
m, — Macca 6rokca ¢ xuakum IT'M, T,
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2.6. Onpenesienne TeMNePATYpLl KPHCTANTHIALHE

Onpenesedre TeMmepaTypbl KpHCTa/JJIH3aUMK Npou3BoasT no n. |.&.
I@HHOTO NOKYMEHTA C TOH NHLIb pasHHueH, UTO IR HCNbITaHWA GepyT roToBblii
swuakuii [I'M u onpenensioT TouKy ero 3aMep3aHus.

2.7. Onpeaenenne naapsuiel cnoco6rocTn

OnpeneneHne naasawedl cnocobHoctd xuakux I[IMM  (ectectBeHHoi
KOHUEHTpalUHWK, BbINycKaeMoli 3aBOAOM-H3roTOBUTesNeM) nposoasT no n. 1.9.
NAHHOTO JOKYMEHTa C TOH AMIb pa3sHuued, uyto AnNA wcnwitands GepyT npoby
wuaxoro INI'M s konuuectse 40,02 1.

3. MeToAbl OueHKH 3X0J0rHYecKoro Bo3aeicTBHS NPOTHBOI0/JA0JICAHbIX
MATEepHAN0B

3.1. Onpenenenne KOPPOIHOHHOMN AKTHBHOCTH NMPOTHBOI0/I0JEAHbIX
MATEPHA/IOB

3.1.1. Cymnocrb MeToaa

3a Mepy arpeccHBHOro BO3AeliCTBMS MPOTHBOTONOJIEAHOrO MaTepHaia Ha
METalN NpHHATa CKOpOCTh TOTEPH MacChl Ha €NMHMUY muowanu obpasua 3a
onpeneneHHblit npoMexxyTok Bpemend no FOCT 9.905.

YckopeHna KOPPO3HOHHOro mpouecca AOCTHTaloT norpyxeHueM obpasua
MeTanna B pacTBOP MPOTHBOTOMNOJNEAHOro MaTepHana onpeaeneHHoOH KOHUEHTpaLHK
(5%) c nocnenyiomMM €ro BHICYIWUHBAHHEM Ha BO34YyXe H B CYLIHNbHOM LiKahy W
BblAEPXHBaHHEM B NapoBo3aywHoi cpeae co 100%-Hoi BnaxHOCTBIO.

3.1.2. AnnapaTypa 4 peakTHBbI

— Becnl awanutiyecke no T'OCT 24104 2-ro kmacca TOYHOCTH C
HanbonblwHM Npesenom B3sewunBaHus 200r;

- wkad cywHnbHbill, obecneyrBalowKuii AMana3oH Temnepatyp B paboueii
3oxe 100-200°C;

- akcukaropel no FOCT 25336;

— cTakaHbl cTeknsHHbIe o6beMom 200-500 mn no 'OCT 23932;

— TMUIOCKHE METANIHYECKHE NIACTHHBI NPAMOYrONbHOH WA KBaapaTHOM
¢dopmbl u3 cranu (Ct.3) pasmepom 50x50x0,5Mm unm 100x100x1,5Mm.
HonycTHMas mnorpewHocTb NpH H3rOTOBIEHMH TnactHH £1 MM ans
LUHPHHBI U JUTHHBI TIaCTHHB 1 10,1 MM ANa TonwHHBI;

— peakTHBbl: TpaBnéHas consHas kucaora no 'OCT 3118 ¢ unru6uropom
ypoTponuHoM; HaTpuii aByyraexucabiif (cona) no 'OCT 2156; aueton no
[OCT 2768 unu cnupt no FOCT 18300; muctuanupoBanHas Bosa Mo
I'OCT 6709;

— (unbTpoBansHas Gymara, BETOWb.



3.1.3. TloaroToBKa K HCNLITAHHIO

InacTnHbl MapkupyloT nyTem knedmenHs, [lna pasMelleHHs nacTHH Ha
yrnax csepast orsepctus. Kpomxu o6pa3uos 1 kpas OTBepCTHR He IOJIKHbI HMETD
sayceHeu. [loaroroky obpasuos k HcnbiTawusaM nposoast no F'OCT 9.909
clienyownm obpaszom.

Mertannnyeckue niacTHHbI 06€3XHPUBAIOT CNHUPTOM HAW aueToHoM. [lpn
ITOM NOMYCKAETCS NPUMEHATL MATKHe LIeTKH, KHCTH, Baty. [Nlocne obedkupupanns
NJIACTHHLI GepyT TOMbKO 3a TOPULL PykaMH B Xnon4yarofymMaxHbIX nepuaTkax Hiu
nunueroM. [lepen McnbITaHWEM 3aMepAIOT FeOMETPHYECKHE pa3Mepbl MNACTHH,
BLIYMCISIOT HX Anowaab (6 nosepxHocTed) M B3BELIMBAIOT HA AHANHTHYECKUX BeEcax
¢ TouHocTsio 0,0001 r.

HcnbiTaHne MeTannMuyeckHx NAACTHH OCYLIECTBASIOT B pacTBopax INI'M
5%-Hof#i koHueHTpaunH. KonnyecTso pacTeopa B HCNBITATENbHOR €MKOCTH JOMXHO
6uiTh He menee 10 cM’ Ha 1 cM’ MOBEPXHOCTH MJACTHHBI C YYETOM HX MOJHOIO
NOrpyXeHUa B pacTBOp. PaccTosHHe MexXAy MNAaCTHHAMH W O CTEHOK €MKOCTH
DOMXHO ObITh He MeHee 10 MM.

3.1.4.IIposenenne nenbiTannit

Merainyueckre MNaCTHHbI ONYCKAOT B KOPPO3HOHHYIO cpeny (5%-Hbii
pactsop [1'M) Ha | u. IlnacTHHBI BBIHAMAIOT H3 PacTBOpPa H BBIAEPXHBAIOT Ha
Bo3flyxe 4. 3aTem BBICYLWIMBAIOT B CYLIHNbLHOM Lukady npu Temnepatype 60+2°C B
TeyeHHe | 4. [TnacTHHBI pa3MelLAlOT B IKCHKATOpE HaA BOAOH M BLIAEPXHBAIOT MNpH
3aKkpbiTOH Kpbilike B TeyeHHe | cyTok. 1o OKOHHAHHM HCNHITAHHA NAACTHHDI
NpOMbIBAIOT CTPYEH AuCTMANMpoBanHOW Bomsl. OcywawoT ¢uabTpOBanbHOH
6ymaroii, Markoii Betowbto. TBepAbie MPOAYKTH KOPPO3HH YAANRIOT C NOBEPXHOCTH
NNacTHH XuMH4eckum MetogoM B coorsercteud ¢ [OCT 9.907. CymHocts
XWMHYECKOro METOAA COCTOHT B PacTBOPEHMH TNPOAYKTOB KOPPO3HWK B PacTBOpe
onpenenenHoro cocraea. I[lnactHubl o6paGatsiBaloT consHol kucnotod ¢
nobasneHHem HHruGHTOpa YPOTPONHHa A0 MONHOTO YAANEHHA KOPPO3HH. 3aTeM
NpoMbIBalOT NPOTOYHOH BOAOH, HeATpanusylor B pacTeope coabl 5%-Ho#
KOHLUEHTPAUHH H 00e3kHpHBAIOT aueToHoM Han cnuproM. Ilocne o6Gpa6ortku
NJIACTHHBI NPOMBIBAIOT AMCTHJUIHPOBAHHOH BOAOH, ocywaloT (UAbTPOBaNbHON
6ymaroii (MArkoH BeTOWbIO) W NMOMEWAIOT B CYIUM/BbHLIA Kad ¢ TeMneparypoi
60°C ua 15-30 mMun. ITlepen B3BelIHBaHHEM NNACTHHDI BbIACPKHBAIOT B IKCHKATOPE
c ocywurenem (CaCly) 24 4. B3petunBanme Npou3BOAAT HA aHANHTHYECKHX Becax.

3.1.5. O6pa6oTksa pesyasTaTon
3a OCHOBHO# KOJIMYECTBEHHbIH NOKa3aTeNb KOPPO3HH NPHHMMAIOT CKOPOCTh

TNOTEPH MacChl Ha EAWHHLY NuolanH obpasua (rM*uac). CxopocTs koppo3uu (K)
BHIYUCTSIOT O hopmyie:

Am
K=—,rne
St

26



Am — noteps Macchl obpasua, r:

,
§ — nnotwanb NOBEPXHOCTH 00pasua, M-,
t ~ NPONOMKHTENILHOCTL HCIIBITAHUA, Y.

3.2. Onpegesiene arpecCHBHOr0 BO3ACHCTBHN
NPOTHBOTOJIO/IEAHLIX MATEPHAJIOB HA UeMeHTOGeTOH

3.2.1. Cymnocts MeToaa

ArpeccuBHOCTh fpoTHBorononeguoro marepuana (I'M) ouexusaercs no
CTENEHH €ro BIHAHHA Ha MOPO30CTOHKOCTb MOBEPXHOCTHBIX cnoeB 6eToHa.

3a mepy arpeccuBHoro BosgeiictBus [IM Ha unemeHTO6eTOH npHHATa
crnocobHocTb 06pas’uoB COXpaHATb COCTOAHHE (OTCYTCTBME TpEIUHH, CKOJOB,
WIeNYIIEHH TOBEPXHOCTH W 1p.) M Maccy NpH MHOrOKpaTHOM MepeMeHHOM
3aMopakMBaHUU-oTTanBaHuu B pactBope II'M. Yckopenns npouecca aocturaior
MMOHHXEHHEM TeMnepaTyphl 3aMOpaxkuBaHHA A0 MHHyc 50+5°C B cooTBeTCTBHH C
I'OCT 10060.2.

3a KpHTEpHii KOPPO3HOHHOM CTOHKOCTH NPHHUMAIOT BENHYHHY AONYCTHMO#
NnoTepH Macchl HCMbITbIBaeMbIX 06pa3lloB, NpUBEAEHHYIO K ero obbemy, B pasmepe
0,07 ricM® (4m°,,).

3.2.2. Annapartypa

— Becn nabopatopHbie mo I'OCT 24104 3-ro xnacca TOYHOCTH C
HanGonbuM npenenom s3sewnsanus 1000 r;

— obopyfoBaHHe 08 HW3rOTOBJEHHA W XpaHeHHs OeTOHHBLIX o6pasuos-
Ganouyex HOMKHO cooTBeTcTBOBaTh TpebGosanuamM [OCT 22685 u
I'OCT 10180;

~ MOpO3HMfbHas Kamepa, obecrneuuBalowlas AOCTHXKEHHE H MOANEPKAHHE
TeMnepatypsl 1o MUHyc 50£5°C;

— €MKOCTH IUI HacblLUEHHA H HCMbITaHUA o6pasuos B pactsope I1TI'M u3
KOPPO3HOHHO-CTOHKHX MarepHanos;

— BaHHas ANA OTTaHBaHHA oGpa3suoB, oGopynoBaHHas YCTPOACTBOM AN
noanepxaHua Temnepatypbi pactBopa [1I'M B npeaenax 18+2°C.

3.2.3. IloAroroBKa K HCOLITAHHIO

BeToHHble 06pasubl A8 MCABITAHHA HAa KOPPO3HOHHYIO CTOMKOCTD
n3roraBiuBaloT W3 OetoHa B30 (M400) wam B22,5 (M300) ¢ BOROLEMEHTHBIM
oTHowennem B/l ue 6Gonee 0,5, momsuxHocThlo 6Geronuoit cmecu Il no
I'OCT 7473.

Jna npurotoBneHus 6GeTOHa HCNIONbL3YIOT MaTepuansi (necok, iebens,
HeMeHT, Boay), oOTBewalolue TpeGoBaHHaM  cootBeTcTBylomux T'OCT.
MakcuManbHas KpynHocTb webHs - 10 MM.

OTkiioHeHHe Mexay coboli 3HaueHWii cpendedl nuoTHocTH 6eTtoHa
OTAEeNbHbIX 06PA3LIOB K MOMEHTY HX HCTILITAHHH He MomxKHO npessiwaTh 0,05 r/em’.
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Cnoco6 u pexum TBepaeHns o6pasuos 6eTOHa ANf HCNLITAHHA Ha
KOpPO3HOHRYIO CTOHKOCTb crieayeT npunkmars no FOCT 18105, FOCT 10180 u
IOCT 22783.

Paimep obpasuos-6anouek 4x4x16 cm. Konnvectso obpa3uos ans oaHoit
CepHHU HCTIbITAHHA - 6LUT.

O6pasubl ANk UCNLITAHUA He NONKHBI HMETb BHEINHKX AedeKTOB.

[MoaroToBky 06pa3LioB K HCNLITaHHIO CNEAYET NPOBOAUTH B COOTBETCTBHH C
FOCT 10060.0. HcnpitaHWa GeToHHbIX 06pa3’uoB OCYLIECTBNAIOT B pacTBopax
10%-Ho#i  KOHUEHTpAlUMH, TPHTOTOBACHHBIX HA AUCTHUANMPOBaHHOH Bofte
(FOCT 6709).

OO6pa3ibl MapKHpPYIOT, 3aMEpAIOT TeOMETPHYECKHE pa3Mepbl, OLEHHBAIOT
BHELLIHEE COCTORHHE.

KoHTpoabnsie 06pasubi (3 obpa3ua) B Tevenne 96 4 (uam noa Bakyymom B
TeyeHHe |4) HachiwaoT npu Temnepatype 18+£2°C 8 10%-nom pactope NaCl
(FOCT 4233), a ocnoBHble 06pa3us! (3 o6pasua) HaceiuatoT B 10%-HoM pacTBope
ucnpityeMoro INI'M B coorsercTBHM ¢ TpeGosaHuamu n. 4.11 T'OCT 10060.0.
YpoBeHb KHAKOCTH AoKeH GbITh He MeHee 20 MM Han BepxHeH rpaHbio o6pasios.
Tocne HachilleHns 06pa3ubl OCYLIAIOT BA2XHOA TKAHLIO H BIBELIHBAIOT HA BO3LYXE
B BOJZIE.

3.2.4. IIponenenue BCNBITAHNR

O6bem 06pa3uos GeToHa nocne BONOHACHLILEHHS ONPEACNNIOT METOAOM
ruapocraTiyeckoro p3sewnsanus no FOCT 12730.1. TouHoCTs B3BEMIHBAHHA 1O
0,02r.

KoHnTponbhble H ocHoBHble 06pasubt (no 3 o6pasua) nocne HachlleHUs B
sranonHoM (NaCl) u wucneityemom [II'M  noasepraior MCMBITAHHAM  Ha
3aMopaXKHBaHHe H oTTaWBanme. [lns 3Toro HachliuenHnie ofpasusi nomewaior B
MOpPO3HJLHYIO KaMepy Ha ABe AepeBAHHbIE NPOKNAAKH: NIPH 3TOM PACCTOSHHE MEXIY
obpasuamu nomkHO 6uITh He MeHee 10 MM. O6pa3iibl MOMELLAIOT B MOPO3HIbHYIO
KaMepy NpH TeMneparype Boanyxa B He#t He Bbilue MUHyc 10°C.

Temneparypy Bo3fyxa B MOpO3HIbHOR Kamepe H3MEPAIOT B LIEHTpe ee
obbema B HenocpencTBeHHofi Gnmsoctn ot obpasuos. [Tocne ycrtaHoBneHus B
3aKpbiToif Kamepe TeMnepaTypbl MuHyc 10°C eé noHnxaioT B TeyenHe 2+0,5 y no
MuHyc 5025°C u nenaloT BhinepKKy npu 3To# Temneparype 2+0,5 .

Hanee TeMnepaTypy B kamepe noBbILLAIOT B TeyeHHe 2+0,5 ¥ Ao MHRYc 10°C
M NpH 3TOH Temmepartype BuirpyXaloT H3 Hee ofpasusi. O6pasupl orTamBaloT B
Teyende 210,54 B BaHHAX ¢ 3TanoHHbIM 10%-HbiM pactBopom (NaCl) u 10%-ubiM
pacrsopoM ITI'M npn temneparype 18+2°C. Ipu 3ToM 06pa3ubl NOrpyXaloT B BaHHY
TakuM 006pazoM, 4ToGbl Kax bl M3 HKUX Gbin OKpYXKEH CNOeM >KHAKOCTH He MeHee
50 mm.

O6luee 4HMCNO ULMKNOB HMCMLITAHHA 3aBHCHT OT COCTOSHHA o0pasuos
arpeccuBHocTH [1TM., Uncio unkiaoB ucnsitaius 06pas’uos B TeyeHHe CYTOK AOMKHO
66ITh He MeHee oaHOro. B cnyuae BBIHYXAEHHOrO NepepbiBa B HCMLITAHHH 06pa3ubl
xpaHAT B pactBope [T'M He Gonee nstu cytok. Ipn nepepbiBe B HenbiTaHKH Gonee
5 cyTOK BO306HOBNAIOT HX HA HOBBIX CcepHsiX 06pa3LoB. [Tocne kaXabiX NATH LKKIOB
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WCTILITAHMNA KOHTPOJIMPYHOT COCTOAHME OOpa3uoB (NOABNEHHE TPEWHH, CKONOB,
WwenyuleHHe NOBEPXHOCTH) W Maccy nyTem B3pewnBauus. Ilepen s3sewsnsauuem
00pa3ubl NpoMbIBAKOT YHCTOI BOMIOH, NOBEPXHOCTL OCYLUAIOT BIAXHOMH TPANKOA.

[Mocne Kaxabix MATH UMKNOB NONEPEMEHHOrO 3aMOPAXKHBAHHA-OTTAHBAHHS
cnenyer 3ameHuTb 10%-Hbie pacTBopbl HcnbiTyeMoro [TT'M w NaCl s Banue ans
OTTaHBAHMA Ha BHOBb NIPUTOTOBNIEHHbBIE,

3.2.5. O6paGoTks pesyanraTon

[Nocne wcnbiTaHHs OLEHHWBAIOT BH3YallbHO COCTOSHHE 00Opa3LioB: HanWuHe
TPEIIHH, CKOJIOB, WENyWeHHs H apyrie aedekTsl. ArpeccHBHOCTb kuakoro [1'M no
OTHOLUEHHIO K LEMEHTOOETOHY OUEHHMBAIOT MO YMEHbIUEHHIO Macchl 06pa3uos,
npHBeACHHON K Hx o0beMy.

Ouenky ctenenn arpeccuBHocTH Hcnbityemoro [II'M  nporoast B
crenytolliedl nocieaoBaTe/IbHOCTH:

1) Onpepensior 06béM (V) oOpa3uos no pesynbraTam B3BELIWBaHHA Ha
BO3/lyXe H B BoA€ (TMAPOCTAaTHHECKOro B3BELINBAHMNA):

my,—m
V= _._l’_"’ roe
e
my - Macca 06pasiia, HacblleHHOro B TeueHne 96 yacos B 10%-Hom pacTBOpe

ncnbityemoro I1'M u NaCl, onpenenexnas B3BelunBaHuem Ha BO3RyXe, I';

m,- Macca o6pa3ua, HaceluleHHOTo B TeueHHe 96 uacos B 10%-HoM pacTsope
ucnsityemoro I1I'M u NaCl, onpenenernas B3BelunBaHueM B BOJE, T;

Pe - TUIOTHOCTb BOJIbI, IPHHKMaeMas paBHo# 1 r/cm’.

2) OnpegensoT notepu Maccel obpasua (4m,,, nocne S, 10, 15, 20, 25 u 37
LHKN0B yckoperHbIX HcnbiTaunii (no FOCT 10060.0 Tabn. 3):

Am, =my—-m,, rae

m, - Macca obpa3ua, onpeneneHHas B3BCUINBAHUEM Ha BO3AyXe, Mocne «n»
LIMKJIOB 3aMOPaXXHBAHHA-OTTAaHBAHHA,

3) OnpenensioT yaenbHoe H3MeHeHUe Macchl obpasua (4m,y), OTHECEHHOE K
ero rnepsoHayanbHoMy 06beMy:

_ Am,
Amyy = Tk

4) Crpost rpadHK 3aBHCHMOCTH YAENbHOTO M3MeHEeHHA Macchl oOpasua oT
KOJIN4eCTBA LIMKJIOB HCNBITAHHH ANS OCHOBHBIX M KOHTPONLHBIX 00pa3LoB.

5) Onpenensd:oT KOJNMYECTBO LHK/IOB HCOBITAHHH AN8  3HAYEHMH
Am”,;=0,07 r/cm® 15 OCHOBHBIX H KOHTPONLHBIX 06PA3LIOB.

6) OnpenmensioT ynenbHblif KOI(Q@PHUHEHT arpecCHBHOCTH HCMBITYEMOIrO
I1I'M no ¢opmyne:

K= %, rae
]
M, - KonuyecTBO LMKNOB MCNbLITAHUHA Ha 3aMOpaXHBaHHE-OTTaHBaHME ANA
KOHTPOJbHBIX 00pa3uoB (McrbiTbiBaemblx B NaCl), uMmeroumMx cpefHee yaelbHoe
H3MeHeHHe Macchl NpH Am,, =0,07 rlem’;
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M, - KOAMYECTBO LHKIOB WCNBITAHWA HA 3aMOpaXHBaHWe-OTTAHBaHHE ANs
o0pa3uoB, ucnbiTeisaembix 8 pacteope [1MM, uMewux cpeanee yaenwbHoe
H3MeNeHHe Macchl npu Am,, =0,07 r/em’.

3navenne K 1oniHo ObiTh 6oabuie 1.

3.3. Onpeneaenne yaennHoli 3¢pPexTHBHON AKTHBHOCTH ECTECTBEHHLIX
PAAHOHYKIHAOB

3.3.1. HMcnbiTanne npoBOAAT Ha npu60ge B coorsetctun ¢ FOCT 301108,
MCNONIb3Ys HaBecky cueTHoro obpasua | am°. Tlpu weneitanmu Teepabix MM
npeaBapuTenbHO 00pasen NpocenBaloT Yepes CUTO © oTBepcTHeM 10 MM,

33.2. TIlpu ncnonb3oBaHWM nNpoOrpaMMHO-aNNAapaTypHOro KomMaekca
«[Tporpecc» (KOTOpbIM OCHalIEHbl B OCHOBHOM NPOH3BOACTBEHHbIE NMPEANPHATHS)
4BTOMAaTHYECKH  ONPEACNAETCA  3HAYEHHE AKTHBHOCTH  raMMa-H3NYuaiownx
PAOHOHYKNHMAIOB B CYETHOM o0pa3iie H pacyeT MOrpeLIHOCTH KaXKAOro H3IMEPEHHA.

3.3.3. Pe3synstathl H3mepeHult 3aHOCHTCA B NPOTOKON, KOTOPBIA npH
HeobXonuMOCTH MOXeT GbITh Nony4eH Ha GyMaXKHOM HOCHTeNe.

3.3.4. K BeImonHeHHIO H3Mepernil ROMYCKAIOTCA CIEUHANKCTS, NpolleaiHe
COOTBETCTBYIOWEE OOy ene 1 HMEIONNE CNENHANBROE YAOCTOBEPENRE,



"OCT 24104-2001
I'OCT 8735-97*

I'OCT 9147-80*

I'OCT 25336-82*

I'OCT 10060.2-95

I'OCT 22685-89

I'OCT 10180-90

'OCT 7473-94

I'oCT 22783-77

I'OCT 18105-86

T'OCT 10060.0-95

'OCT 1770-74*

I'OCT 6709-72*

I'OCT 6613-86*

I'OCT 28390-89*

IoCT 9871-75*

I'OCT 27002-86*

HopMaTHBHbIC CCHUIKH
Becwi naboparophsle. Obuine Texinuueckne TpeboBanns.
Tecok nns cTpoutenbHbix paboT. MeToAabl HCMbITAHKA.

lMocyna #u obopynoBanue
Texnnueckue ycnosus.

naboparopHbie  iapoposbie.

ITocyna u obopynoBanue nabopaTtopHbie creknauubie. Tunbi,
OCHOBHbIE NTapaMeTpbl H pa3mMepbl.

BeToHbl. YcKkopesHbie METO/IbI ONpeaeieHHA MOPO30CTORKOCTH
TIpH MHOFOKPaTHOM 3aMOpPaXXHBaHHK W OTTaHBaHKH.

QopMbl AN H3rOTOBAEHHA KOHTPOJbHBLIX 0Opasuos GeTona.
TexHuueckHe ycnoBHA.

GeTtoxsl. MeToabl OnpeaeneHus MPOYHOCTH MO KOHTPONLHLIM
o6pa3uam.

CwmecH 6eToHHble. TeXHHUYECKHE YCNIOBHS.

BeTonbl. MeTon YCKOPEHHOro OMpeneNneHWs MPOYHOCTH Ha
cKarue.

Betonbi. [paBuia KOHTpOAS NMPOYHOCTH.

betonbl. Meroabl onpenenenns mopo3socToiikocti. Ofine
TpeGoBaHHA.

Tlocyna MepHas naGopatopHas crekasHHas. Liununapel,
MEH3YPKH, KosObl, NpobupkH. O6LIHe TEXHHYECKHE YCOBUS.

Bopa nuctunnupoBannas. TexHuueckue yCnoBua.

CeTkH npoBONOYHblE TKaHHblE C KBAAPATHHIMH AueHKaMu.
TexHnuecKkHe ycnoBHa.

Hsnenus papdopossie. TexHnyeckHe ycnoB1a.

TepMOMETpbl CTEKAAHHBIE PTYTHBIE 3EKTPOKOHTAKTHLIE H
TepmoperyasTopsi. TexHuueckne ycnoBus.

lMocyna u3 koppo3noHHocToHKOH cTand. OblKe TexHHYeCKHe
YCNOBHA.
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T'OCT 13646-68*

rocCT 23932-90

"OCT 9.905-82*

rOC7T 2156-76*
'OCT 3118-77*
TFOCT 2768-84*

'OCT 9.907-83

I'OCT 4233-77

FOCT 12730.1-78

roCT 30108-94

'OCT 18300-87

TepMOMCprI CTEKNAHHDbIE PTYTHbLIE NS TOYHbLIX mmepeuuﬁ.
TexHnyeckne YCNOBHA.

[Mocyna u obopynosanue naGoparopHsie cTeknsHHble. OBwue
TEXHHYECKHE YCNOBHA.

EC3KC. Meroabl
TpeboBanHs.

KOPPO3HOHHBIX  HcrbiTaHwil.  OBlne

Harpuit neyyrnekucibiii. TexHuueckne ycnosus.,

Kucnora consHas. TexHuueckue yCnosHs.

AueToH TexHu4eckHi. TexHu4eckne ycnosus.,

EC3KC. Merannbl, cnnasbl, NOKphITHA MeTajaH4ecKkue.
MeToasl yaaneHHs NpoAYKTOB KOPPO3HH NOCe KOPPOIHOHHBIX
HCMBITAHUA,

Peakrussl. Hatpuii xnopucrsiil. TexHuueckue ycnosus.

BetoHbl. MeTon onpenenenns NIOTHOCTH.

Marepnanbl 4 wu3nenus  cTpouTenbHble. Onpenenchue
yARensHOMH 3¢ dexTHBHON aKTHBHOCTH €CTeCTBeHHBIX
PanHOHYKJIHIOB.

CnupT 3THAOBBIA peKTHGHKOBAHHBIA TEXHHUECKHA.
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