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Mpepncnosune

Llenn, ocHOBHble NMpUHLMNGLI 1 06LWMe nNpasBuia NpoBefeHns paboT Mo MEeXrocyAapCTBEHHOW cTaHaap-
Tn3auumn yctaHosneHsl FOCT 1.0 «MexrocyaapctseHHas cucrema ctaHgaptTMsaunn. OCHOBHbIE MOSTOXEHUA»
n FOCT 1.2 «MexrocygapCTBeHHas cucteMa craHgaptusauuu. CrtaHfapTbl MeXrocyapCcTBeHHble, rnpasu-
na v pekoMeHJauum no MexrocyfapcTBeHHoV cTaHjapTusaummn. Npaenna pa3paboTkn, NPUHATUSA, 0O6HOBE-
HUA N OTMEHbI»

CeefieHns o cTaHgapTe

1 NOArOTOBJIEH depepanbHbiM rocyfapCTBEHHbIM YHUTAPHbIM NpeanpusaTrneM «Bcepoccuiicknini Ha-
YUYHO-UCCNEef0BaTENbCKNI MHCTUTYT CTaHAapTM3auuy MmatepuanoB u TexHonoruii» (Prymn «BHUW CMT») Ha
OCHOBE COOGCTBEHHOrO NepeBoda Ha PYCCKWUI A3blK aHIN0A3bIYHON BEPCUM CTaHAapTa, ykasaHHOro B nyHkTe 5

2 BHECEH ®epepasibHbiM areHTCTBOM MO0 TEXHUYECKOMY peryanpoBaHunio U MeTponorum

3 MPUHAT MexrocysapcTBeHHbIM COBETOM MO CTaHAapTM3auum, MeTposorun n ceptudukaunm (npo-
TOKON OT 27 okTA6psA 2015 r. No 81-11)

3a NpuHATME NPOrosIoCoBasIN:

KpaTKoe HanMmeHooOaHue CcTpaHbl KO[Z( CTpaHbl CospaLu,eHHoe HanMmeHoBaHWe HaunoOHa/IbHOro opraHa
no MK|MCO 3166)004-97 no MK (MCO 3166) 004—97 no ctaHgapTusauum

Benapycb BY Foccrangapt Pecny6nvku benapycb

KasaxctaH Kz locctanpapT Pecny6nuku KasaxctaH

Kuprusus KG KbipreisctaHgapt

Poccus RU PocctaHgapt

TafxukmcTaH TJ TapxukctaHgapT

4 TMpukasom defepasibHOro areHTCTBa No TeEXHWYECKOMY peryiMpoBaHuio M MeTponorum ot 17 mapta
2016 r. Ne 173-cT MexrocypapcTBeHHbln ctaHgapT TOCT 33586—2015 BBefeH B feiicTBME B KayecTBe Ha-
LunoHanbHoro ctaHaapTa Poccuiickoli ®epgepauum ¢ 1 anpens 2017 r.

5 Hactosawuii ctaHaapT naeHTnyeH ctaHgapty ASTM D 5160—95 (Reapproved 2008) «CtaHaapTHOE
PYyKOBOZCTBO MO MCMbITAHUIO aKTUBMPOBAHHbIX Yr/eil Ha afcop6uuio 13 razoBoii dhasbi» («Standard Guide for
Gas-Phase Adsorption Testing of Activated Carbon», IDT).

CTtaHpapT paspaboTtaH komnteToM ASTM D28 «AKTUBMPOBAHHbIA Yrofb», U HENOCPEACTBEHHYH OTBET-
CTBEHHOCTb 3a pa3paboTky metofa HeceT MNogkomuTteT D28.04 «MeToAbl aHanv3a ra3oBoi asbl».

HavmeHoBaHWe HacTosLero ctaHgapTa U3MeHeHo OTHOCUTEIbHO HAaMMEeHOBaHUA yKa3aHHOro ctaHgap-
Ta Ang npusefeHus B cootBeTcTBue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpyMeHeHnn HacToALWEero cTaHJapTa PEKOMEHAYETCA UCMO/b30BaTh BMECTO CCbIIOYHbIX CTaHAap-
TOB COOTBETCTBYIOLLME UM MEXroCyfapCTBEHHbIE CTaHAAPTLI, CBEAEHMA O KOTOPbIX MpUBeAeHbl B AOMOMHU-
TeNbHOM npunoxeHun JA

6 BBEJIEH BIEPBbIE

7 NEPEN3AOAHUWE. Asryct 2019 .
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WNHbopmaLuus o BBefeHUN B AeicTBME (NpekpalleHun AeiicTBMA) HaCcTosAWero ctaHgapra u usme-
HEHWUI K HEMY Ha TEPPUTOPUMN yKa3aHHbIX Bbille rocyaapcTB Ny6aMKyeTCs B ykasaTensixX HauuoHasIbHbIX
cTaHAapToB, N3aBaembiX B 3TUX rocyfapcreax, a Takxxe B ceTn VIHTepHeT Ha caiiTax COOTBeTCTBY-
IOLLLMX HaLMOHasIbHbIX OPraHoB No cTaHgapTu3aumnm.

B cnyyae nepecmoTpa, M3MEHEeHNUs UM OTMEHbl HaCcTOosL ero ctaHgapTa COOTBETCTBYHO LW as WH-
chopmauua 6ygeTt onybnmkoBaHa Ha ohuumanbIloM NHTEpHeT-caliTe MexrocyAapcTBEHHOro coseTa o
cTaHfapTusauum, MeTponorum n ceptudnkaLmm B katanore «MexrocygapcTBeHHble cTaHgapThbl»

© CraHpapTundopM. ochopmieHune, 2016, 2019

B Poccuiickoii defepanum HacTOALLMIA CTaHAapT He MOXET 6bITb MOMHOCTLIO UMK
YacTMYHO BOCMPOMU3BEEH, TUPAXMPOBAH M PacnpocTpaHeH B kKauecTBe 0(ULMabHOIO
usgaHus 6e3 paspelleHnss defepasibHOrO areHTCTBa N0 TEXHUUECKOMY PerysimpoBaHuio
1 METPONOrum
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M E X T OCUY A APCTUBETHH®bB W CTAHAOAPT

Yroflb AKTUBVPOBAHHBIN
CTaHAapTHbI MeToA ucnbiTaHuii Ha afcopoLuuto U3 ra3oBon gasbl

Activated carbon. Standard method for gas-phase adsorption testing

fata eBegeHns — 2017—04—01

1 O6nactb NPpUMEHEHUS

1.1 HacTosiLmii cTaHgapT OTHOCMTCA K aAcopbLMUM akTUBMPOBAHHBLIM YI/IEM KOMMOHEHTOB U3 ra3oo6pas-
HOIi cpefbl M ycTaHaBiMBaeT MeToA OonpefefieHus AUHaMUYecKoin akTuBHoCTW (A0) n npenenbHOl ANMVHbI
€051 aKTUBUPOBAHHOIO Yras (cfc). ncnosnb3yemoro ANs yaaneHus onpegeneHHoro agcopbara u3 rasoBoro sio-
KXa B YCNOBUSIX, yCTaHaBNMBaeMbIx [onb3oBaTenem.

1.2 B HacTosllieM cTaHAapTe BCe eAuHWLbl U3MepeHus npuefeHsbl B cucteme CU. [ipyrne eanHuLbl
N3MepeHnit B HACTOSILLMIA CTaHAaPT HE BKIOYEHbI.

1.3 B HacTosllLEM CTaHZapTe He MpefycMOTPEHO PacCMOTPEHME BCEX BOMPOCOB oGecrneveHns Gesonac-
HOCTW. CBSA3aHHbIX C €ro ucnosib3oBaHneM. Monb3oBaTenb CTaHAapTa HeceT OTBETCTBEHHOCTb 3a obecrneyeHune
COOTBETCTBYIOLMX Mep 6e30MacHOCTV ¥ OXpaHbl 3[40P0BbS U onpesensieT LenecoobpasHocTb NpUMeHeHus 3a-
KOHoZATENbHbIX OrpaHNYeHuniA Nepes ero NCMNonb30BaHNEM. XapakTepHble onacHOCTW NpUBeLEHbI B pasaene 7.

2 HopMaTuBHbIE CChINIKK

B HacTosem cTaHAapTe MCnob30BaHbl HOPMAaTKBHbIE CCbINIKM Ha creAytolive cTaHgapTel. Ana aatu-
POBaHHbIX CCbISIOK NPUMEHSIOT TO/IbKO yKa3aHHOEe n3faHue CCbIIOYHOro cTaHjapTa, A5 HeAaTUPOBaHHbIX —
nocnefHee usgaHvie (BkIYas BCe U3MeHeHus),).

ASTM D 2652. Terminology Relating to Activated Carbon (TepmuHONOrMsA, OTHOCALWAACA K akTUBUPO-
BaHHOMY Yr/1t0)

ASTM D 2854. Test Method for Apparent Density of Activated Carbon (MeTog onpeaeneHns HacbInHo
NAOTHOCTU aKTUBMPOBAHHOIO YI/is)

ASTM D 2867, Test Methods for Moisture in Activated Carbon (MeTogbl onpeaeneHuns Bnarv B akTuBK-
pOBaHHOM yrne)

ASTM D 3467, Test Methods for Carbon Tetrachloride Activity of Activated Carbon (MeToabl onpegene-
HMS aKTUBHOCTU aKTMBUPOBAHHOIO Y5 NO YOThIPEXX/IOPUCTOMY YINEPOAY)

ASTM E 300. Practice for Sampling Industrial Chemicals (MpakTuka ot60pa Npo6 NPOMbILLIEHHBIX XU-
MUYECKNX NPOAYKTOB)

3 TepMUHbI 1 onpeneneHus

3.1 OnpegenexHuns

3.1.1 npockok {breakthrough): MosieneHune B achchnoeHTe ancopbMpyemMoro BeLLecTBa B OrOBOPEHHOINA
3apaHee KoHUeHTpauuu.
3.1.2 OcTasibHble TEPMUHbI, UCMNO/Ib30BaHHbIE B HACTOSALLEM CTaHAapTe, onpeferneHsl B ASTM D 2652.

1 YTOYHUTL CCbIIKU Ha cTaHaapTbl ASTM MOXHO Ha calite ASTM: www.astm.org uam B cnyx6e noaaepXku Kiu-
eHToB ASTM: serviceKastm.org. B nHopmaLMoHHOM ToMe exerogHoro c6opHuka ctaHgaptos (Annual Book of ASTM
Standards) cnegyeT o6paliaTtbCsi K CBOAKE CTAHAAPTOB €XEroaHoro c60pHMKa CTaHAapTOB Ha CTpaHuLe canTa.

M3paHune oduynansHoe
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4 CywHoCcTb MeToa

4.1 Yepes cfoii akTMBMPOBAHHOTO Y51, KOIMYECTBO KOTOPOro U3BECTHO, MPOMYCKaT ras3oBblii NOTOK, CO-
Aepxalymii agcopbupyemoe BeLlecTso (agcopbar). YCnoBus UCMbITaHWs, a UMEHHO: CKOPOCTb NOTOKA ras3a, KOH-
LeHTpauns agcopbrpyemoro BellecTBa B 3TOM NOTOKe, Temrneparypa, AaB/ieHne, OTHOCUTE IbHas BMaXKHOCTb
rasoBOil cpefbl, yCTaHaBNMBAKOTCA U KOHTPOMPYIOTCS ONepaTopoMm. V3mepsoT BpeMsl, npollegluee oT Havyana
ucnblTaHMsa 40 Npockoka aacopbata. VcnbiTaHne NOBTOPSIOT B TEX Xe YCMNOBUAX, HO NpW APYrom KonnyecTse
aKTUBMPOBAHHOTO YIS, 1A 60/bLIOr0 KOIMYECTBa NPaKTUYECKUX CUCTEM 3aBUCHMOCTb BPEMEHM MPOCKOKa OT
KonnyecTtBa agcopbeHTa oTobpaxaeTcs NPAMON NMHMeR. HaknoH aTol NpsAMOoii, a Takke 3HavyeHus, onpeaens-
eMble Ha ocu abcuunce, UCNOMb3YIOT A/18 BbIYUCEHNS TaKUX XapaKTepUCTUK aKTUBUPOBAHHOIO YISl B YCI0BUSAX
UCMbITaHUS, Kak AuHaMuyeckas akTMBHOCTb Na (BblpaXeHHas B rpaMmMax afcopbarta Ha 1 r agcopbeHTa unv B
rpamMmmax agcopbarta Ha 1 cm3agcopbeHTa) n npegesibHas ANUHA CNosi akTMBMPOBAHHOIO yras dc.

5 Ha3HauyeHue n npumeHeHue

5.1 AKTUBUPOBAHHbIN Yro/ib LWMPOKO UCMOMb3YEeTCa A1 OYMCTKU BO3ayXa W ApYrvxX ra3oB OT razoo6pas-
HbIX NpuMeceli 1 napos. MPUrogHOCTb akTUBMPOBAHHOMO YIAA ANS TOW MAW MHON LEenn B 3HaYNTeNbHOW cTe-
neHn onpepenseTcs ero MU3NYeCKUMy N XMMUYECKNMIN cBOWCTBamMy. MeTod, pernaMeHTMpyeMblii HaCTOALLUM
cTaHJapToM, NO3BONSAET onpefennTb AMHaMUYecKne afcopOLUMOHHbIE XapakTepUCTUKM aKTMBUPOBAHHOMO
Yrna Nno OTHOLLUEHMIO K OTAENbHOMY afcopbaty npu onpefeneHHblX yCnoBusax. YCnosua nposefeHns ucnoita-
HUS JOMXKHbI BbITb NPUOAMKEHBI K YC/TIOBUSAM, B KOTOPbLIX MCMO/b3YIOT aKTUBUPOBAHHBIA Yronb (CM. pasgen 9).

5.2 Hactoswumii cTaHAapT MOXET ObITb Takke UCMNO/Mb30BaH A1 U3YYEHUS] BO3MOXHOCTW MOBbILLEHUS
3(P(heKTMBHOCTN aKTUBMPOBAHHbIX YI/ei Npy O4YMNCTKe OT MI0XO afcopbVpyeMbiX ra3oB NyTem HacblleHus
aKTUBUPOBAHHbIX yrnei ApyruMn BeLecTsamu.

5.3 Hacroswuii ctaHAapT He NPUMEHUM A8 OLEHKW KaTasMTMyYeckoro AeiCTBUA yrnel Ha npoueccsl
pa3noxeHnsa o3oHa nnu okncneHnsa S02 go S03.

5.4 TMpouefypsbl, pernaMmeHTpoBaHHble HACTOALWMM CTaHA4apTOM, MOTyT 6bITb UCMO/Ib30BaHbI B NPOLLEC-
cax BOCCTAHOB/IEHUSI aKTUBHOCTU W pereHepaLmn akTMBMPOBAaHHbIX Yriei.

5.5 Ha pucyHke 1 nzobpaxeH npodnsib KOHLEHTpaLum agcopompyemMoro BeLlecTsa B C/10e akTUBUPOBaH-
HOro yrns. B Hauane cnos CywecTByeT 30Ha, B KOTOPOI KOHUEHTpauus afcopbupyemoro BellecTsa paBHa ero
KOHLIeHTpaLmMm Bo BXOZsLLEM NOTOKe rasa. B aToli 30He fOCTUIHYTO paBHOBECUe npoLecca aacop6umn. B ocTas-
Lwemcsi cnoe agcop6eHTa, BNIOTb 40 CaMOro KOHLA, KOHLEHTpauusa aacopbmupyemMoro BelecTBa ABAAEeTCA KOH-
LieHTpauuei npockoka A5 AaHHOro ceveHus cnos agcopbeHTa. Yem kopoye 30Ha maccornepeHoca (30Ha af-
cop6uun). Tem Bbile 3HEKTUBHOCTb UCNOMIb30BaHNA oS aacopbeHTa. Ecnv gnuHa cnos aacop6eHTa MeHblue
[ONVHBI 30HBI MacconepeHoca. TO NMPOCKOK aAcopbrpyemMoro BellecTBa Ha Bbixofe HabnogaeTcs B NepBoOil xe
nopuuu adhdpsoeHTa.

KoHueHTpauus
agcopb6ata

PucyHok 1 — lMpodnnb KOHLEeHTpauum agcopbrpyemoro BewecTsa B C/I0e akTUBUPOBAHHOIO Yrisi
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5.6 C TOUKM 3peHMs 3DEKTUBHOCTY UCMONb30BaHUS A1 KaXAbIX YC/I0BUI cneayeT noaoupaTs akTUBK-
pOBaHHbIA Yro/sib C 30HOI MacconepeHoca HauMeHbLUe ArHbl. OfHAaKO BO MHOTMX c/ydasix 60nee BaXHbIM
hakTopoM sABNSeTCA BbiCOKas aAcop6LMOHHas CMOCO6GHOCTb aKTVBUPOBAHHOIO YI/is, a He A/IHA 30Hbl Mac-
conepeHoca. Moyt BCcerga pellarwllee 3HaueHne nMeeT nepenagj AaBneHuns B cfioe agcopbeHTa.

5.7 B HEKOTOPpbIX C/lyyasix, Hanpumep Npu KCNosIb30BaHUM aKTMBUPOBAHHbLIX Yr/ei B pecnupaTopax A
3aWmnTbl OT CBEPXTOKCUYHbIX ra3oB, TakMX Kak pajgMoakTWBHbLIA MeTWIMoAua. mManas AnvMHa 30Hbl Maccone-
peHoca (T. e. BbICOKMI KO3PULMEHT CKOPOCTH aacopbumumn) seaseTtca 6osee BaXHbIM hakTOPOM, YEM Mak-
cMManbHas afcopbumoHHas cnocobHOCTb. B Apyrux cnyyasx, Hanpumep ANs pereHepauuu pactBopuTtens,
Hanbosnbllee 3HaYeHNEe UMEET BbICOKas AMHaAMMUEeCKas aKTUBHOCTb afcopbeHTa.

5.8 X0TS1 yCTPOWCTBO NPOMbILLIEHHbIX aACOP6EpPOB HAXOANTCHA BHE 06/1aCTV NPUMEHEHNS HACTOSLLe-
ro cTaHgapTa, U3 ero nosioXeHnn cnefyoT HeKoTopble BbiBOAbl. Cnoii agcopbeHTa fo/mKeH BbiTb MaKcu-
MaslbHO BO3MOXHOTO AuameTpa, YTO NO3BOMSIET CHU3UTbL Nepenaj AaB/ieHNUsS B C/I0€ U YBE/IMUYUTb A0 Mak-
CYMyMa KO/M4ecTBO ucnonb3yemoro agcopbeHta. Ecnv noBbileHne nepenaga faBneHus 4onycTumo, 1o
cnoit agcop6eHTa yBennMumBatT A0 BO3MOXHO 60/bLUel AfHbI. Mpy NpoYnx paBHbIX YCNOBUSIX UCMO/b30-
BaHMWe aKTUBMPOBAHHOIO YI/s C MEHbLUMM pa3MepoM 3epeH NPUBOAUT K YKOpauMBaHUIO 30HbI Macconepe-
HOCa U NoBbILWEHN0 3 PEKTUBHOCTM paboThl €10a agcopbeHTa, HoO NPy 3TOM O4HOBPEMEHHO NOBbILLAETCSH
nepenag gasneHus B cnoe. Ecnu nepenag faBneHns UMeeT KpUTMUYECKoe 3HavyeHue, TO YMEeHbLUTb ero
MOXHO MOA60POM TaKOro akTMBMPOBAHHOIO YI/A, KOTOPbIA OKa3biBAeT MEHbLUEee CONPOTUBEHUE MOTOKY,
yem gpyrue.

5.9 [lea napameTpa, onpefeneHne KOTOpbIX peraMmeHTMPOBaHO HACTOALWMM CTaHAapPTOM, MOTyT ObITh
MCNONb30BaHbl NPU BbIGOPE aKTUBMPOBAHHOIO YIS U peLleHnn Bonpoca 0 KoHdurypauun ero cnosi. B 60b-
LUMHCTBE C/lyYaeB HaUIy4lUMM aKTUBUPOBAHHbLIM YI/IEM CUATAKOT TOT. KOTOPbI UMEET N0 OTHOLLEHMWIO K aAcop-
6upyeMoMy BeLLEeCTBY BbICOKYI AMHAMMWYECKY akTMBHOCTbL (Na) B coyeTaHumn ¢ KOPOTKOW 30HOI Macconepe-
Hoca (ManibiM 3HavyeHuem dc) B yC/I0BUSX, MPUBMKEHHbIX K YCN0BUSM paboTbl agcopbepa.

6 AnnapaTtypa

6.1 Tpy6ka Ana Npobbl aKTUBUPOBAHHOIO Yris

Yallie BCEro UCMonb3yT PacnofIOKEHHYI0 BEPTUKAIbHO CTEK/SAHHYO TPYOKY, AmamMeTp KOTOpOW NpeBbl-
LIaeT MakCUManbHblii pa3mMep 3epeH akTVBUPOBAHHOIO YIS He MeHee YyeM B 12 pas. unu cpefHuii pasmep
3epeH — He MeHee yeM B 16 pa3. B HkKHel YacTu Tpyokun nmeeTcs rnagkas ropusoHTanbHas onopa Aaa cnos
aacopbeHTa. Cnoii agcopbeHTa [o/KeH ObiTb PAaBHOMEPHBIM Ha BCEM €ro MpoTsXeHun Ans obecnevyeHus
einHoo6pa3Horo npodunsia notoka. Onopa fo/mkHa Kak MOXHO MeHbLLIe CNoCO6CTBOBATL CO3aHunio0 nepenaga
faBneHnsa B cnoe agcopbeHTa. Mo 3Toi NpUYMHE NMPUMEHEHWE OMOPbl M3 CMEKLIEerocs cTekna Hexenarenb-
Ho. B kauecTBe onopbl MOXeT 6biTb WCNONb30BaHa Mesfikas MPOBOMOYHAA CeTKa M3 HepXxaBselolen cranu,
nogaepxnsaemas npu HeobxogumocTn 6onee rpyboii ceTkoli. ns ncnbiTaHnii B Tpybkax manoro gunameTrpa
B KayecTBe Ofnopbl MOXET ObITb UCMOMNb30BAHO AOCTYNHOE A/ NPUOBGPETEHNSA HETKAHOE MOSI0THO U3 MOMW-
3(PMpHBIX BONOKOH, 06n1ajatLee BbICOKOV MPOYHOCTLIO M B TO XKE BPEMS OKasblBalolliee O4eHb HebosbLioe
COMPOTMB/IEHNE NOTOKY rasa.

MpumeuyaHne 1— MoxeT 6bITb UCNOMb30BaHA CNelUnanbHas Hacajka, B KOTOPOW yaepXuBaeTcsa Cnoil agcop-
6eHTa. nosgonawwan 6e3 NNWHUX YCUANIA NoyyaTb BOCNPOM3BOAUMbIE pe3ynbTaTbl. Hacagky v3rotaBivBaroT 13 anto-
MUHUS. OHa UMeeT anameTp 8.8 cM U NepdopMpoBaHHY0 MOBEPXHOCTb. HacaAky HakpyuuBalT CBEPXY BHWU3 Ha Coii
agcopbeHTa. Hacagky, ©306paXeHHY0 Ha pPUCYHKe 2. yCNeLwHo UCNOb3yT ANS yAepXaHusa cnoa agcopbeHTa ANVHON
ot 180 3.5cm.

6.1.1 MNpucoeanHeHne NOTOKa rasa, Hanpas/sAemMoro cBepxy BHU3 yepes nNpoby afcopbeHTa, He AO/IHKHO
BbI3bIBaTb CMeLleHns 3epeH. Mpu paboTte ¢ He6oMbWKMKN KONMYecTBamy aacopbeHTa UCnonb3yT CTEeKNSAH-
HbIA NEPEXOAHNK C BHELIHUM WANOM, COefUHEHHbIH ¢ NuHueli nogaun rasa. Wnund nossonseT nerko co-
eVHATb N 0TCOeAUHATL NEPEXOAHNK 1 BEPXHIOKW YacTb TPYOKM C afcop6eHTOM, He TpeBOXa npu 3TOM C/oi
afcopbeHTa. Bbi3BaTb cMelleHnss B HEGOMbLWIOM Cnoe afcopbeHTa OYeHb /Ierko, NoaToMy nocrne 3arpysku
TPy6KM ee NosIoXeHUs MeHSATb He crefyeT.

6.1.2 invHa Tpy6KM ¢ Npo6oii aKTUBUPOBAHHOTO YISt AO/KHA OblTb B HECKO/IbKO pa3 60/blue npeaenb-
HOM ANUHBI CNOA aKTVBMPOBAHHOIO YIS B YCI0BUAX, NPU KOTOPbLIX NPOBOAAT UCMbITAHUS.
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PucyHok 2 — CneuuanbHas Hacagka, Ucnosb3yemas npu UCnbITaHUN akTMBUPOBAHHOIO Yrns
Ha afcopbumio 13 rasoobpasHoii cpefpl

6.2 YCTpOWCTBO f/151 3aNONIHEHUSI TPYOKM

Tpy6Kkn ¢ HE6ONMbLIMM CNOEM aKTVBMPOBAHHOIO Yr/iA 3anofIHAT C NMOMOLLbI0 BUGPALMOHHOTO YCTPOWA-
cTBa, onncaHHoro B ASTM D 2854. [inameTp HWXHEWR 4acTu BOPOHKM 3TOr0 YCTPOMCTBA JO/MKEH ObITb paBeH
anameTpy 3anosiHaeMol Tpyoku. XKenaTesnbHO, YTOObI PaAcCTOSIHME OT HWKHEW 4YacTW BOPOHKM A0 BEpXHeW
yacTu cnos afcop6eHTa cocTaBnsano He MmeHee 10 cMm. Tpy6kM CO CnosmMu afcop6eHTa 60/bLIel BENYUHDI
3ano/IHAT C MOMOLLbIO NUTALLEN0 YCTPOWCTBA C CETKOM B HWXKHEW YacTu. 3epHa akTUBUPOBAHHOIO YIS na-
[aloT Yyepes OTBEPCTUA CETKN, pacnpefenafacb PaBHOMEPHO MO BCEMY CeyeHunto cnof. MNnowagb ceveHns Ha
BbIXO/le NUTAIOLLEr0 YCTPOICTBA A0/KHA ObITb paBHa Nolajmn ceveHns cnos afcopbeHTa.

7 Mepbl NpeAoCTOPOXHOCTH

7.1 C aKTMBMPOBAHHbIMUN YINSIMU, UCMO/Ib30BaHHbLIMU AN aACOPO6LMN TOKCUYHBIX U pafnoakTUBHbIX Be-
LecTB. MOCTynatT fasee B COOTBETCTBMMN C [eCTBYIOLWNMN 3aKOHO4aTe/IbCTBOM.

7.2 Xemocopbumsa HEKOTOPbIX ra3oB U NMapoB akTUBMPOBaHHLIMU YINSMU MOXET npoTekaTb C BblAene-
HueM 60/bLoro konuyecTsa Tenna. MNpu 60bLLINX KOHLEHTPaUuax agcopbmpyemMmoro BeLecTBa KonmyecTso
BbIJ€/INEMOr0 Tenna MOXeT 0Ka3aTbCs [JOCTAaTOYHbIM [/15 BO3ropaHnsa akTMBUPOBAHHOIO YISl B NPUCYTCTBUAN
kucnopoga. Npumepom MOXET CNYXUTb Xxemocop6uus docrHa n apcuHa nNpu Ux BbICOKUX KOHLEHTpaLuusX.

7.3 [ipyrast onacHOCTb NpUCYTCTBYET Npu aAcopbLuy akTMBMPOBAHHBLIM YriieM 13 NOToka MHEPTHOrO rasa
60/1bLUMX KOMIMYECTB SIETKO OKUCNSAIOWMNXCA NPUMECel, Takux Kak rugpasvHbl. Ecnv nocne aToro akTyBMpOBaH-
HbIli Yro/ib NonagaeT Ha OTKPbITbIV BO3AyX, OH MOXET BOCM/IAMEHUTLCS U3-3a GbICTPO NPOTEKaLWMX Ha ero no-
BEPXHOCTW peakumii okucneHnus. Mpu agcopbuum Tex xe BeLLecTB 13 BO3Ayxa Mpu UX HU3KOM KOHLLeHTpauum Ta-
KX NMpPo6sieM He BO3HUKAET, Tak Kak OKUC/EHNe NPOUCXOAUT MeL/IEHHO B TEeYEHVEe BCero npoLecca agcopbuum.

7.4 Apcopbuus cogepXallmnxcs B 60NbLUNX KOHLEHTPALUAX CUTbHBIX OKUCUTENEN, Takux Kak 030H (06-
pa3oBaHve 030HMAOB). (hTOp, Nepekncb BOAOPOAA WUAM Napbl a30THONM KUCMOTbI, MOXET NPUBECTU K BO3ropa-
HUIO UK B3PbIBY aKTUBMPOBAHHOIO YIS,

8 OT60p M NOArOTOBKA aKTUBUPOBAHHOIO YIs

8.1 MpeacTaBUTENbHYIO NOPLMI0 aKTUBUPOBAHHOIO Yrasa oTOMpalT 1 NOAT0TaBAMBAKT K UCMbITAHMIO B
cooTteeTcTBUM ¢ ASTM E 300.

4
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8.2 Ecniv C NOMOL b0 HACTOSILLLEr0 MeTofa CpaBHUBAIOT AeicTBMe aicOpPOEHTOB pasHoli KpynHOCTH, TO
pasmepy 3epeH akTBUPOBAaHHbIX yrniei yaensaT ocoboe BHUMaHWe. Mpy Npounx paBHbIX YCNOBUAX aKTUBU-
poBaHHble yrin ¢ 6onee MenkvMMu 3epHamu obnagatoT 60/bLUeil CKOPOCTbI0 aacopbuun u. cnefosaTesnbHo,
MeHbLUEeli NpesenbHON ANNHO cnos dc. YeM akTMBUMPOBAHHbIE YIn ¢ 6051ee KpynHbIMK 3epHamu. MoaTomy He
cnefyeT cpaBHMBaTb aKTUBMPOBaHHbIE YW C 3epHaMM pa3HOro pasMepa no npegesnbHol AnvHe cnos. He-
NocpefCTBEHHO CpaBHMBATL CnefyeT ANHaMUYECKYl0 aKTUBHOCTb aKTUBMPOBAaHHbLIX yrnei J10, HeB3upas Ha
KpYMNHOCTb 3epeH. Bo MHOrux ciyyasx AMHamMuyeckas akTUBHOCTb SABASiETCA 60nee BaXHbIM hakTopoM, Yem
npegenbHas AnnHa cros.

8.3 MNockonbKy npefsapuTenlbHO aacopbupoBaHHas aKkTVBMPOBAHHLIM Yr/leM Bfara CUbHO BAMSAET Ha
afcopbuuio opraHMYeckux napoB W APYrunx raso., TO COAEPXAHME Barm B Kaxaoi npobe akTMBMPOBAHHOIO
yrns, nogBeprawLLeincsa NcnbITaHN HacToOAWMUM MeToAoM, onpegensoT no ASTM D 2867. MNMocTynawuine B
npoAaxy akTMBMPOBaHHbIE YI/IM YacTo cofepxar Ao 20 % snaru (Mo macce), YTo NoBbIWAaeT UX afacopOLMoH-
HYI0 CMOCOBHOCTb K XMMUYECKM aKTUBHbLIM rasam.

8.4 BO3MOXHOCTb 1CNO/b30BaTb aKTVBNPOBAHHBIN Yronb AN TON UM WHOW Lienn 4acTo ycTaHaBvBaloT,
onpegenss ero afcop6LUMOHHYI0 aKTMBHOCTb MO YeTbipexxaopuctomMy yrinepogy (carbon tetrachloride activity,
CTA) no ASTM D 3467. 3T0T napameTp NO3BOASET cyauTb 06 06Lem 06bemMe MUKPONOP Npo6bl akTUBMPO-
BaHHOIO YI/15l, HO HUYEro He roBopuT 06 MX pacnpeneneHnn cpeam nop pasHoro pasmepa. Mpu HU3KMX KOHLEH-
Tpaymsax agcopbara MMKPONOpbl HAVMEHbLLEro pasmepa ABASTCA CaMbiMU 3P eKTUBHbIMK. B CBA3M € aTUM
npu HU3KUX KOHLEHTpauusax agcopbara akTMBUPOBAHHLIA Yronb ¢ 60/bLLINM KOMMYECTBOM MUKPOMNOP O4YeHb
Manoro pasmepa MOXeT rnokasaTb Nyyllyl afcopObLMOHHYI0 CNOCOBHOCTb, YEM Yrofb, Y KOTOPOro o6Luyuii
06beM Mukponop 6onble (66/bwas akTMBHOCTb), HO MUKPOMOP O4YeHb Manoro pasmepa MeHblue. Ha pucyH-
Ke 3 oTo6paxeHa cuTyauus, Korga Bbicokas afcopbLMoHHas akTUBHOCTb akTVBUPOBAHHOIO YINA He ABMSEeTCA
npeanoyYTMTENbHON. Ha 3ToM pucyHke yronb ¢ nokasatenem CTA. paBHbIM 57,9 %, 6Gbl1 aKTMBMPOBAH TaknM
o6pa3om, 4yTobbl B Hem Gbinia 60/1bLIAsA [0S MUKPONOP OYeHb Manoro pasmepa.
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Bpewms
[0 NpoCcKokKa

1% MuH
—®— 12x20 mew, kokoc. CTA57.9% - y =-36,5+0.940x R =0.599
— 12x20 mew. kokoc. CTA70,3% - y =-17.01 «0.571x R =0.997
—se— npeccoBaHHble nennetbl 0 1 mm, CTA789% - y =-17.75 +0.472X R a 1.000
—*— 12x30 mew, yronb, CTA76 0% - y =-14.48 * 0.425x R =0.995
—H— 12x20 mew. kokoc. CTA102%  ====- y =-14.38 ¢ 0.336x R =0.997

YCcnoeua UcnbITaHUS: CKOPOCTb ra3oBoro notoka 15 am3mMuH; RH = 70 %; ucxogHas KOHUeHTpauus
aficopbvpyemoro BelecTsa (gumeTvnosoro achupa) 500 ppm: KOHLEeHTpauua npockoka 5 ppm; T =295 K;
P =98.3 k/la; guameTp cnos agcopbeHTa 8,8 cm

PI/ICyHOK 3 — 3aBucumMocCTb BpeMeHN HacTynJieHnA NpocKoka oT ob6bema aKTUBNPOBAHHOTIO yrna

9 Bbi6op ycnoBuii ncnbliTaHui

9.1 BbIGOp YCNOBUIA UCTIbITAHUS B COOTBETCTBMU C HACTOSALWMM CTaH4APTOM OCYLLECTBASET caM MOoJb-
3oBarteb. MpeanoyTUTeNIbHO NPOBOAUTL UCMbLITAHNWS NPW CKOPOCTU NOTOKA rasa W KOHUEeHTpauuu ancop-
6MPYyeMOro BeLLecTBa, aHa/lorMYHbIX TEM. NPU KOTOPbIX aKTUBMPOBAHHbIA Yronb npeanonaraeTcs Ucnosib-
30BaTh. [lpyrne ycnoBus, Takme kak OTHOCUTE IbHAst BNAXHOCTb, TeMNepaTypa, AaBMIEHNE U KOHLEHTpaL s
NpoCKoKa, Takxe creayeT noabupaTb Kak MOXHO 6/MKe K YCIOBUSIM peasibHOro MCnosib30BaHus afcop-
6eHTa.

9.2 3aBUCMMOCTb aACOPOLUOHHON aKTUBHOCTM aKTUBMPOBAHHOIO Yr/s OT TeMMepaTtypbl 06yC/oBeHa
BUSIHMEM TemnepaTypbl Ha U30TepMy aAcop6LUmUn 1 CKOPOCTb Anddy3nn. [na afcopounm NnapoB HeneTyunx
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OpraHu4YecKkx COeAMHEHW 3Ta 3aBUCUMOCTb MPU HEBO/bLINMX U3MEHEHUSIX TeMnepaTtypbl 06bIYHO HEBENU-
ka [1]. Bonbllee BAMsiHME TemMnepaTypa OKasbiBaeT Ha XeMocop6Luio.

9.3 OTHocuTenbHas BnaxHocThb (relative humidity. RH) ra3oBoro notoka okasbiBaeT CU/IbHOE BUSHWE

Ha afCopOLUNOHHYI0 CMOCOBHOCTbL M CKOPOCTb afcopbumnmn akTMBUPOBAHHOTO Yras (PUCYHOK 4), MO3TOMY AaH-
HbIA NapameTp AO0/MKEH T aTeNIbHO KOHTPONNPOBAaTLCA, OCOOEHHO eCNN OTHOCUTENbHAA BNaXHOCTb BENMKA.
Ha xapakTepucTnkM akTUBMPOBAHHOTO YA Takke BAMSAET Bnara, afgcopbvpoBaHHas vM elle Ao WMCnonb3o-
BaHWA Mo NpAMOMY HasHauyeHwuto (8.3). Mpy 60NbLINX 3HAYEHUAX OTHOCUTENIbHAA BAXHOCTb CUIbHO 3aBUCUT
0T TemnepaTypbl, MO3TOMY NPU OYMCTKE Fa30B C BbICOKOW BNAXHOCTbIO HEOOXOAMM TLATENbHbIA KOHTPOb
Temnepatypbl cnos agcopberTa. Kak npaswno, chusnyeckas agcopbumns opraHnyecknx napos CyXMm CBEXUM
aKTUBMPOBaHHLIM yriem Mano 3aBMCUT OT RH. noka ee 3HayeHue He npesblaeT 65 %. Xumuyeckan af-
copbums. a Takke KatamTnyeckas akTMBHOCTb 06bIYHO 60onee YyBCTBUTE/IbHbLI K OTHOCUMTENbHOM BaXHOCTH
rasoBoii cpegpl.

Bpewms
[10 mpocxoka
1%.4

10 100 1000

KOHUEHTpaumsi TeTpaxiopaTuneHa
Ha BXoZe B C/10i agcopbeHTa, ppm

PucyHok 4 — 3aBUCMMOCTb BpeMEHU A0 Npockoka (1 %) oT KOHUeHTpauun afcopbrupyemoro BellecTsa
Ha BXOAe B C/I0W afcop6eHTa Npu pasfinyHoli OTHOCUTENbHOW BnaxHocTu (RH) razoBoro notoka
9.4 TecTbl Ha YyCKOpEeHWNe NCnbITaHnA

MpU HU3KMX KOHLEHTpaUMsiX aacop6upyeMoro BellecTBa MCMbITaHWe HACTOSILMM MeTofoM TpebyeT
3HAUUTENbHbIX 3aTpaT BpeMeHU. M03TOMy UCMOMb3YI0T BO3MOXHOCTU, NO3BO/ISAOLME YCKOPUTL UCTbITAHME.

9.4.1 Haun6oniee npocToit cnoco6 yCKOpWUTb UCMbITaHUE — 3TO YBENWUWTL KOHLUEHTpauuto agcopbata

B ra3oBOM NOTOKe. [OCKOMbKY Mpu 3TOM BO3pacTaeT fAeiicTBue (hakTopoB, CMOCOGCTBYIOLUX afcopoLum, To
OVHaMuyeckas akTMBHOCTb TOTO Xe C/Iosi aKTMBMPOBAHHOTO yriisi (A/0) Mo OTHOLUEHWIO K 3TOMYy afcop6aty
YBE/IMUMBAETCS, UTO YCIOXKHAET BbIGOP KPYNHOCTM 3epeH cost aacopbeHTa. Hanbonee 3HauUMMbIM SBASIETCS
TOT (hakT, UTO B/MSIHWE KPYMHOCTU 3epeH aKTUBMPOBAHHOIO YI/isi HA €ro afcopbLUOHHYI0 CMOCOGHOCTL Npu
BbICOKOW M HM3KOI KOHLEHTpaLum agcopbata coBCeM He 06s3aTeNlbHO 0AvHakoBo. OTMUMe yreli ¢ pasHbiM
pasmMepoM 3epeH MOXET 0Ka3aTbCsl OCO6EHHO 3HAUUTE/IbHBIM MPU HU3KUX KOHLEHTpauusix agcopbara 1 Bbl-
COKMX KOHLIeHTpauuax BoAsHbIX NapoB. MNpUMEpPOM Takmx NPOLECCOB MOXET CNYXUTb afcop6Lumnsi of0paHToB
aKTUBMPOBAHHBIMU YT/ISIMU, MPW KOTOPbIX TUMUYHBIM SIBASIETCS HU3Kasi KOHLEHTpauus afcop6rmpyemMoro Belle-
CTBa ¥ BbICOKAsi OTHOCUTE/IbHAs BAIQXHOCTb ra3oBoro notoka. OT/MuMe U30TepM aAcop6uuK pasHbIX yrieit
HaMHoro 6onee 3HaYMMO AN hU3MUeckoii agcopbLumm, YeM A5t XeMocop6LmK.
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MoBbIlWEeHMEe KOHUEHTpaLMn agcopbaTta NpMBOAMUT Takke K HarpeBy €/0os aacopbeHTa, UTO ckasbiBaeTcs
Kak Ha afCcopOLUOHHON CNOCOGHOCTU, TakK 1 Ha cKopocTu agcopbumn. B npombiwneHHbIX agcopbepax cnoii
agcopbeHTa paboTaeT nNovTU B agmabaTtuyeckom pexume, No3Tomy 415 60/1ee TOUHOro MOAeNMpoBaHNs Npo-
Lecca Ha Masioil n1abopaTopHO KOMOHKe HeobxoaMma ee TepMOM30NALMA. DTO cnesyeT 0co60 yunTbiBaTb
npu XMMNYecko agcopoumm.

9.4.2 [Opyroii, 06bl4HO 6onee NpuemMeMblii cnocob YyCKOPeHWs NCNbITaHus — 3TO YBeMYeHne CKOpoCcTh
rasoBOro NnoToka Mpu Tol e KOHLUEHTpauun B HEM afcopbupyemMoro BellecTBa. XOTS MpU 3TOM M3MEHSieTCH
CKOpOCTb agcopbumn (a cnegosatenbHO, 3HavYeHe dc). AuHaMmmyeckas akTUBHOCTb akTMBMPOBAHHOIO yrns, NO,
yallle Bcero n3meHsieTcss HeHamHoro (2], [3]. 3To nnncTprpyeT pucyHok 5. Beina nccnegoBaHa agcopbums ve-
ThIPEXX/IOPUCTOrO Yriepoja CNoeM akTMBMPOBAHHOIO yris 06bemoM 103 cM3 npy CKOPOCTU NOTOKA rasa, MeHsi-
towerica ot 11 o 100 gM3MuH. Mpy 3TOM KOHLEHTPALMA YETbIPEXX/TOPUCTOrO Yrepoaa BO BXOASLLEM NOTOKE
coctaBnisna 1000 ppm, a KOHUEHTpauueli Npockoka MPUHATO 3HaveHve 5 ppm. Mo pesynbTatam UChbITaHWi
NOCTPOEH rpacmk 3aBUCMMOCT BPEMEHMN OBHApPYXEHUS MPOCKOKa OT BPeMEHU NPOXOXAEHWS ra3oBOro noTtoka
yepes c/oil afcopbeHTa.

Bpewms
[0 NpokKoKa
0,5 %, MUH
350-1
300-
250- y=-18.22 +604x R« 0,99863
200-
150-
100- /
6 105 cm TOphsHbIX rpaHyn 0 1 Mm
KOO0 ppm CCL4 npu 50% RH n 22 *C
50- KOHLeHTpauus npockoka 5 ppm
ol 1111111
0 0,2 0.4 0.6 0.8 1

Bpemsi MPOXOXAEHWUsI ra30BOr0 MoToka
uepes cnowv aacop6eHTa, ¢

PucyHok 5 — 3aBUCMMOCTb BpeMeHN 06HapyXeHns NPOCKoKa OT BPEMEHU NMPOXOXAeHUs
rasoBoro noToka yepes cnoii agcopbeHTa

Bpems nNpoxoxaeHusi rasoBoro noToka yepes cnoit agcop6eHTa (B CeKyHAax), paBHoe A/IMHe cnos af-
copbeHTa. fe/leHHO Ha NUHEliHYI0 CKOPOCTb NoToKa (koTopas, B CBOK ovepefb, paBHa 06bEeMHOl CKOpOCTH
noToKa, Ae/IeHHOI Ha nowaAb ceYeHns Cos), MoXeT ObiTb BbipaXeHO Yepes 06beM agcopbeHTa V. cm3, u
06beMHYt0 cKkopocTb notoka O, AMIMUH. cneaytoleid hopmynoii

TA0.06(%) @)

MpakTuyecky NMHelHbI XxapakTep NosyyYeHHO 3aBUCMMOCTI 03HAYaET, UTO B YC/IOBUSIX NPOBELEHHbIX
UCMbITAHUIA AMHaMUYeckass akTMBHOCTb aKTUBMPOBAHHOTO YI/si MPAKTUYECKN HE 3aBUCUT OT CKOPOCTM ra3oBo-
ro noToka. B ogHom 13 nccnegoBaHnii 3apMKCMpoBaHO MOCTOSAHCTBO AUHAMUYECKOWN akTUBHOCTM npu 30-kpat-
HOM MU3MEHEHUW CKOPOCTM ra3oBOro notoka [2].
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10 lMNposepeHne ncnblTaHuA
10.1 BBegeHue afcopbmpyemoro BeliecTsa B ra3oBblil MOTOK

Mpy NpoBeAeHNN UCMbITAHNA AO/MKHbI GbiTb M3BECTHLI KOHLEHTpauus agcopbaTta B Hecylem noToke
rasa, CKOpoCTb NOTOKa U Er0 OTHOCUTE/IbHAS BNAXHOCTb, @ Takke TeMnepatypa 1 gaBfieHne.

10.1.1 Ecnu agcopbupyemoe BeLecTBO NpW KOMHATHOW TemnepaType npeacTaBnasieT co6oi XNAKOCTb,
TO A1 BBELEHUSI €ro B M3MepsieMblii ra3oBblili MOTOK MOXET 6bITb MCNOMb30BaH Wnpul. Ecnv 3To BewecTso
o6nafaeT HWU3KOI NeTyyecTblo, TO A1 €ro UcnapeHus crepyeT HarpeBaTb UMy wuaum Tpyoky wnpuua. la-
30Bbli MOTOK, coAepxXalmini agcopbupyeMoe BeLLecTBO, MOXHO MOYUYNTb NYTEM PAacChblIEHUs B Hecyllem
rasoBOM MOTOKE HACbILLEHHbIX NapoB afcopbupyeMoro BelecTsa. Ecnm agcop6upyemoe BeLWEecTBO Npy KOM-
HaTHOI TeMnepaType ABASETCSA ra3oM, TO ero NoTOK NPy BBEAEHUN B HECYLLWI ra3 N3MepsitoT poTaMeTpoMm Unn
3/1eKTPOHHLIM M3MepuTenieM MnoToka. Bce ycTpoiicTBa, Mcnosb3yemble 471 BBeAeHWs agcopb6ata, LOSKHbI
6bITb TWATE/ILHO OTrPaAYMPOBaHbl U 3KCNYyaTVPOBATLCA B COOTBETCTBUM C YCTAHOB/IEHHbIMU TpeboBaHUsI-
Mu. B nto6om cryyae nepepg nocTynsieHWEM ra3oBOro NoToka B C/l0l aficop6eHTa LO/KHO 6biTb 06ecrneyeHo
TWaTesibHoe NnepemellMBaHve aacopb1MpyeMoro BelecTsa ¢ HecyLWwum rasom.

NMpumeuyaHue 2— [ina nogaun aacop6rpyemMoro BelwecTBa HempurogHbl TPY6KM U3 NAACTUYHBIX NOSMBUHUIIO-
BbIX MaTepmasnos, KOTopble 06bIYHO NPUMEHSAIOTCS B nabopaTopusix. Mo cpaBHeHU0 Co CTEKNSIHHbIMU Tpy6kamu yao6Hee
1CNO/b30BaTh TOHKOCTEHHbIE TPYGKU M3 NOAUNPONW/IEHA, HO OHW MOTYT MOT/0WATh HEKOTOPbIE BELLECTBA, Tak1e Kak Xiop
Unn uokcng xnopa. Moatomy npu n3yyeHun afcopbuum XMMUUYECKN akTUBHbIX ra30B, COAEPXalnXcs B MasblX KOHLEH-
Tpaumsix. K BbIGOPY MaTepuanoB cnegyeT NoAxoAUTb OCTOPOXHO.

10.1.2 Bcerga cnefyeT NpoBepsTb COOTBETCTBME UCTUHHON KOHLEHTpauum agcopbupyemoro BeliecTsa
Ha BXoAe B C/10i1 aicop6eHTa 1 ero KOHLEeHTpauumn, paccunTaHHol no nokasaHusiM U3MepuTesbHbIX NPUGopPoB
Ha IMHUM Nofaun aacopbrpyemMoro BellecTBa B Hecylimii ras. [ 3TOro UCMo/b3yloT pas/indHble aHaiuTu-
yeckne MeTogpl.

10.2 OnpepeneHve MOMeHTa NPOCKoOKa

[na onpegeneHnst KOHUEHTpauuy afcop6rpyemoro BeLecTBa B NMOTOKe, MPOLLeALeM Yepes coi aa-
cop6eHTa. MOXET 6bITb UCMO/Ib30BAHO MHOTO METOAOB. MpeAnoyTUTeIeH METOA, NO3BOAIOLLMIA NONYUYNTL pe-
3yNbTaT MOMEHTasIbHO. MpYMEHEHNE PACTBOPOB XMMUYECKMX MHANKATOPOB, pearmpyoLiMx Ha onpegeneHHoe
BELLECTBO MPW €ro HakomnjeHWn, MOXeT UCKaxaTb 3aBUCHMOCTb BPEMEHU 06HApYXEHNS NPOCKOKa OT ASIMHbI
cnos afcop6eHTa, EC/IN KPKUBAsi USMEHEHNS! KOHLLEHTPaLMU BO BPEMEHU He o4YeHb KpyTas [4]. TunnyHas Kpu-
Basi U3MEHEHUS KOHLLEHTPaLMM NoKasaHa Ha puUcyHke 6.

1000 ppm CC1, n notoke Bo3ayxa 30 am3Twm n 70

200 cm afcopbeHTa 13 kokoca 12 x 20 MeLu

10 20 30 40 50 60 70 80 90 100 110 120 130 140

start Bpewms, MvH
PucyHok 6 — Mpumep KpUBOI N3MEHEHMSA KOHLLeHTpaLum

10.3 Mocnie NPUHATUS PELLEHNsI 06 YC/OBUSIX UCMbITaHWs (CM. pasgen 9) roToBsIT TPYOKW C pasHbIM
KO/IMUECTBOM aKTMBMPOBAHHOIO YI/1s, UCMOMb3Ysl NPU 3TOM annapaTtypy, ykasaHHylo B pasgene 6. Bo Bpewms
UCMbITAHMS 3annCbIBAIOT BpeMsl 06HapYXXeHUs Npockoka afcopbaTa U COOTBETCTBYIOLLEE KOMMUECTBO aKTUBU-
POBaHHOrO YI/isi B C/10e. KONIMYecTBO akTMBMPOBAHHOTO YISl [O/MKHO BAPbUPOBATLCS B OCTATOYHO LUIMPOKOM
ZAvanasoHe 15 NoJSlyYeHUs yA0BNETBOPUTE/IbHBIX Pe3y/IbTaToB, NOAAAIOLMNXCS OAHO3HAUHOM NHTepnpeTaLun.

10.4 Ecnv afcopbupyemoe BellecTBo 06HapyXMBAKOT Ha BbIXOAE U3 CNosi afcop6eHTa cpasy, 3To 03Ha-
YaeT. YTo A/IMHA C/I0A MEeHbLUe NPeAesibHON, U HUKakne pesynbTaTbl NoslyyeHbl ObITb HE MOTyT. B aTom cryuae
HEeo6X0AMMO N3MEHNTb YCIOBUSI UCMbITAHWS UK YBEIMYUTL ANINHY CNOsA afcop6eHTa.

MpumeuaHne 3 — Bpa6oTe [5]npescTaBneH 0630p METOA0B, NCMONb3YEMbIX A5 NOyUYEHNs Ta30BbIX CMeceit
1 KOHTPOJISi NX COCTaBa.
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11 O6paboTka pe3ynbTaToB

111 CTpoAT rpadmk 3aBMCMMOCTN BPEMEHN OOHApPYXEeHMS Ha BbIXo4e afcopbupyemMoro BelecTsa B
onpeaeneHHol KoHLeHTpaLumn (BpEMEHU OGHaApYXEeHWUsi MPOCKOoKa) OT KO/M4YecTBa akTUBMPOBAHHOIO YInsi B
cnoe (CM. pucyHok 3). KonnyecTBO akTMBMPOBAHHOIO YI/i MOXET ObITb BblpaXeHO B efuHULax Mmaccel (r),
o6bema (cm3) nam B Buae AAnHbl cnost (cMm). COOTHOLEHNE MexXAy BeNMUMHaMU, BbIPaXEHHbIMU B PasHbIX
efiMHuuax, cnegywotiee:

Macca agcop6eHTa

O6bem aacopbeHTa = .
Kaxyuliasca nnoTHoCTb agcopbeHTa

Macca agcopbeHTa
[nvHa cnos agcopbeHTa
(Kaxyuwasica nnoTHocTb aacopbeHTa)(Mnowasb ceveHns cnoa agcopbeHTa)

Mnowaab cevyeHns Tpyoku ¢ afcopbeHTOM, CM2, M3BECTHA, KaXyLLylCs MIOTHOCTb aKTUBMPOBAHHOIO
yrns. r/cm3, onpegensawoT B cooTBeTcTBUMN ¢ ASTM D 2854.

11.2 Ecnn nonyuyeHHas 3aBMCUMMOCTb SIMHENHA, BbIYNCASAIOT AUHAMUYECKYI0 aACOPOLMOHHYI0 aKTuB-
HoCTb Na akTMBMPOBAHHOIO YIS MO OTHOLIEHUIO K aAcopbupyemMoMy BeLLEeCTBY B YCOBUAX UCNbITaHUA. Bbl-
yuC/IeHNs NPOBOJAT, MOACTaBNAA AaHHble B ypaBHeHue Bennepa, MoguduumnposaHHoe [J)xoHacoM ¢ coaBTo-
pamu. [laHHblli nogxod onucaH B [6]. AnA nnnocTpauun BeluMcNeHnii B3ATbl faHHble pucyHka 3. Ucxoga us
MOAMMULMPOBAHHOIO ypaBHeHUs Bennepa, HaknoH NMHERHOM 3aBUCMMOCTU BPEMEHU MPOCKOKa OT 06bemMa
agcopbeHTa onpefensoT no opmyne

coQ'

roe CO— koHueHTpauua agcopbata Ha BXoge B Cnoit agcopbeHTa, r/icm3.

B npegcTtaBneHHOM nprMepe BblYMCAEHWI KOHLEHTpaLMI0 AMMETUNIO0BOIO adhmpa, BbIpaXXEeHHY0 B ppm,
nepecuvTann Ha Apyryto eguHuLy nsmepenus (r/cm3), NCNonb3ys 3aKoH MAeanbHOro rasa. B ycnosusx ncnbi-
TaHWii (Temnepartypa okpyxatoLei cpesbl 22 CC. atmocepHoe aaBneHne 98.3 kMa) KoHueHTpaymst 500 ppm
paBHa 9,23 « 10 7 r/cm3. B pe3ynbTare BblUMCEHWI MOMYYEHbI CefyoLmne 3HaYeHNs AMHaMUYecKoli akTuB-
HocTu Nq, npvBeAeHHble B Tabnmue 1.

Ta6nuuya 1
AKTUBMPOBAHHbIN yioNb r achupa/cm3yrna
12 * 20 mew. Kokoc. CTA 57.9 % 130 +10-2
12 * 20 meww. kokoc. CTA 70.3 % 7.94 m10"3
MpeccoBaHHble nennetbl guameTpom 1 mm. CTA 78,9 % 6.56 « 10-3
12 * 30 mew. yronb. CTA 76,0 % 5.91 « 10-3
12 * 30 mew. Kokoc. CTA 102 % 4.67 m10-3

WccnefoBaHHble YIM OT/IMHAOTCA NO CBOEN AMHaMMYeckoil afcopbLMOHHON aKTUBHOCTU MOYTU B TpU
pasa (MakcumanbHOe oTanune).

11.3 BennuunHa, onpegensiemas Ha ocu abeumce pucyHka 3. npeactaBnseT co6oli Kputuyeckuii o6bem
aKTUBMPOBAHHOIO YrAs. KpUTuyeckyl AnMHY cnosi dc BbIYUCAAIT AeNEeHNeM KpUTUYeckoro o6bema afcop-
6eHTa Ha niowaab ceveHns cnos agcopbeHTa (B gaHHOM ciyydae 60.8 cm2). ns BCex NSATU aKTUBMPOBAHHbIX
yrneii B yCnoBusIX UCNbITAHUS MONyYeHOo 3HauveHue dc. npubnusntensHo pasHoe 0,6 cm.

11.4 Hanny4ylwmm akTVBUPOBAHHLIM Yr/1IEM CUMTAOT Yro/lb, KOTOPLIA B YCMIOBUAX UCNbITAHWSA, BIU3KMX K
ycnoBusiM paboTbl NPOMbILLIEHHOTO aacopbepa, MMEET N0 OTHOLLEHWIO K afcopbrpyeMoMy BELLECTBY BbICO-
Kyl AMHaMuyecky aktTuBHocTb NO B coueTaHNM C KOPOTKOI 30HOI MacconepeHoca dc.

10
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MpunoxexHune JA
(cnpaBoy4HOE)

CBOOHNA O COOTBETCTBUMN CChITIOYHbIX CTaHA4apTOB MeXrocygapCTBeHHbIM CTaHAapTam

Ta6nunya OA1

O603HaueHre CreneHb O603HaueHVie 1 HavMeHoBaHe
CCbUIOYHOTO CTaHAapTa COOTBETCTBUS COOTBETCTBYHOLLETO MEXrOCYJapCTBEHHOIO CTaHAapTa
ASTM D 2652 — *
ASTM D 2854 — .
ASTM D 2867 — -
ASTM D 3467 loT FOCT 33584—2015 «Yronb akTBUPOBaHHbIV. CTaHAAPTHbLI MeToa onpeje-

NIeHNA akTUBHOCTW MO YETbIPEXX/TOPUCTOMY Yriepoay»
ASTM E 300 _ .

* COOTBETCTBYHLLMI MEXroCyaapCTBEHHbI cTaHAapT OTCYTCTBYET. [0 €ro NPUHATUS PEKOMEHAYETCS UCN0Mb30-
BaTb NEPEBOJ, Ha PYCCKWI A3bIK fAHHOTO CTaHAapTa.

MpumevyaHne — B HacToAwel TabnvLe UCNoNbL30BaHO ceayloliee yCnoBHOe 0603HaYeHne CTeNeHn cooT-
BETCTBUA CTaHA4apTOB:
- FOT — uAeHTUYHbI cTaHapT.

1n
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