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Mpeaucnosue

Lienu, ocHOBHbIE MPUHUMNLI M 00LMe npaBuna NnpoBeAeHus paboT N0 MEXTOCYAAapPCTBEHHOW CTaHaap-
Tusauum ycranosnedol FOCT 1.0 «MexrocynapcrseHHasa cuctema craHaaptusauuu. OCHOBHbIE MONOXEHUA»
n FOCT 1.2 «MexrocynapcreeHHas cuctema craHgaprusauuu. CtaHaaprbl MEXXTOCyAapCTBEHHbIE, NpaBuna

U pEKOMEHAALMU N0 MEXTOCYAAaPCTBEHHO CTaHAapTU3aumu. MNpasuna paspaboTku, NPUHATUS, OBHOBNEHNSA
U OTMEHBI»

CBeneHusa o craHaapre

1 NOAINOTOBJIEH ®eaepanbHbIM rocyaapCTBEHHLIM YHUTApHbIM npeanpusaTueMm «Bcepoccuitckum
Hay4yHO-UCCNEeAoBaTeNbCKUN LIGHTP CTaHAapTu3auum, nHopmaummn n ceprudukaLmm cbipbs, Marepuanos u
BeLlecTB» (PIyrn «BHNLICMB») Ha 0CHOBE COOCTBEHHOTO NEPEBOAAA HA PYCCKUI A3bIK JOKYMEHTA, YKA3aHHOTO
B NyHKTE 5

2 BHECEH ®depepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryrmpoBaHUIO U METPOSIOrUK

3 NMPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaHAapTu3auuu, METPONorum U ceptudukauum (npo-
Tokon ot 20 okTsA0psi 2014 r. Ne 71-I1)

3a npuHATME NPOronocoBanmu:

KpaTKoe HauMeHOBaHWe CTpaHbl I(o,q CTpaHbl No Coxpau.|eHHoe HauMeHOoBaHWe HalMoHarlbHOro
no MK (UCO 3166) 004—97 MK (MCO 3166) 004—97 opraHa no ctTaHaapTusaLum

AsepbaiigxaH AZ AscTtaHpapT

ApMeHuna AM MuHakoHoMukn Pecnybnuku Apmenus

Benapycb BY loccrangapt Pecnybnuku benapycb

Kuprusus KG KbiprolsctaHgapt

MongoBa MD Mongosa-CtaHgapTt

Poccus RU Poccrangapt

TagxukuctaH TJ Tagxukcrangapt

4 TMpukasom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuio u metponoriu ot 20 HoAGps
2014 r. Ne 1694-cT mexrocynapcteeHHbin craHgapt FOCT 33033—2014 BeBeaeH B AeCTBME B Ka4yecTBe
HauMoHanbHoro craHgapTa Poccuiickon degepaumn ¢ 1 asrycra 2015 .

5 Hacroswmin ctaHaapT uaeHTu4eH mexxgyHapoaHomy aokyMmeHty OECD, Test No. 104:2006 «[aene-
Hue napa» («Vapour Pressure», IDT).

HaumMmeHoBaHWe HacCTOsALEro ctaHaapTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSA YKa3aHHOMO Mexay-
HapoaHOro AOKYMeHTa AnA npuseaeHus B cootsetcTeue ¢ NOCT 1.5 (nogpasaen 3.6)

6 BBEJEH BMNEPBBIE
7 NMEPEU3OAHUME. Anpenb 2019 .

UHpopmauus o eeedeHuu e Oelicmeue (npekpalyeHuu Oelicmeusi) Hacmosweao cmaHdapma
U U3MEHeHUll K HeMy Ha meppumopuu yKa3aHHbIX ebiuie 2ocyfapcme nybrnukyemces e ykasamensx
HayuoHanbHbIX cmaHdapmos, usdasaeMbix 8 smux 20cydapcmeax, a maKke e cemu YIimepHem Ha calimax
coomeememeyrowux HayUuoHabHbIX 0OpeaHos8 rno cmaHoapmusayuu.

B cnyyae nepecmompa, usMeHeHUs Unu OmMeHbi Hacmosujeeo cmaHOapma coomeemcemsyowas
uHgpopmauyusa bydem onybnukoeaHa Ha ochuyuanbHOM uHmMepHem-cailime MexzocyGapcmeeHHo20 cosema
no cmaH@apmus3sayuu, Memposiozuu U cepmughukauyuu 8 kamainoee «MexzocyfapcmeeHHbie cmaHO0apmbi»

© CraHgaptuHdopm, opopmnenue, 2016, 2019

B Poccuiickoin denepauum HacToSALLMIA CTAHAAPT HE MOXET ObITb MONMHOCTbLIO UMK
YaCTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U PACNPOCTPAHEH B Ka4ecTBe 0puLMansHoro
usgaHus 6es paspewenusa degepanbHOro areHTCTBa No TEXHUYECKOMY PErynMPOBaHUIO
1 MeTponoruun
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BBeneHue

Hacrosimii cTaHaapT MAeHTUYEH nepecmoTpeHHon sepcun Pykosoactea O3CP 104, npunsToro
B 1981 I. M BMOCNEACTBUM CKOPPEKTUPOBAHHOTO B 1995 1. B 9Ty BEPCUIO BKMIOYEH AOMOMHUTENbHbIA Me-
T0A — 3(PPy3UOHHBII: M30TEpPMUYECKAA TepMOrpasuMeTpus. NepeoHa4anbLHas BepCcus AaHHOTO PyKOBOASH-
Liero AokymeHTa buina paspaboraHa Ha ocHoBe mMeToaa EC «[JaBneHue napay, onyonukosaHHoro B 1992 T. [1]
n B 2001 r. B KQYeCTBE AONONHUTENBHOIO METOAA, pa3paboTaHHOrO A XUMUYECKUX BELLIECTB C O4€Hb HU3KUM
naenexuem napa (snnoteb 4o 10-19 Ma).
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CTAHIAODAPT

METOAbI UCTbITAHUA XUMUYECKOWN nPOAYKLNW, NPEACTABNSIOWEN OMNACHOCTb
AnA OKPY>KAKOLLEW CPEADbI

JHaeneHue napa

Methods for testing of chemicals of environmental hazard. Vapour pressure

1 OGnacTb NpUMeHeHnA

Dara BBegeHusa — 2015—08—01

HacTosiuui cTaHaapT ycTaHaBnMBaET METOA ONpPeAErieHUst AaBNEHUS Mapa XMMUYECKUX BELLECTB.
XapaKkTepucTUKM pasnuyHbiX METOLOB U3MEPEHUSA AABNEHUS Napa NpuBeaeHbl B Tabnumue 1.

Tabnuua 1— XapakTepucTuka METOOB U3MEPEHUS [aBrneHVs napa

M Bewectea OueHovHas OueHoYyHasa cxoun- PekomMeHAyeMbli
eToj UsMepeHna
TBepable XUgkme BOCMNPOU3IBOANMOCTE MOCTb peayanaTOB Ananas3oH

[vHamunyeckuit MeToq [Ja o 25 % o 25 % 103—2 - 103 Na

OT1%805% OT1%p805% 2-103—105Ma
CraTtnyecknin Metoq Ha Ha 5%—10 % 5 %—10% 10—10° Na

102—105 Ma

MeTop, U3oTeHWUcKkona [a [a 5%—10 % 5%—10 % 102—10% MNa
O y3noHHEIR MeTog: GanaHc Ha Ha 5%—10 % o 50 % 10-3—1Na
JaBreHus napa
OhchyanoHHLI MeToa: sAueiika [a [a 10 %—30 % — 10~10—1 Ma
KHyaceHa
OpehyanNOHHKI MeToa: n3oTep- Ja [a 5 %—30 % o 50 % 10~10—1 Ma
MUYeckas TepMorpaBuMeTprs
MeToz rasoHacslLLieHus [a [Ja 10 %—30 % o 50 % 10-10—103 Ma
MeTog BpallatoLlerocs potopa Oa Oa 10 %—20 % — 10~4—0,5 Ma

2 TepmuHbI, onpegeneHus U eauHULbI U3MepeHus

B HacToqweM ctaHaapTe NpUMEHEH CreayloLWmii TEPMUH C COOTBETCTBYIOLLMM ONpeaeneHnem:

OaBrieHue napa BewjecTBa (vapour pressure): [laBneHne HaCbILWEHHOro napa Haj TBepAbIM UMK XXua-
KUM BELLECTBOM.

Eannnga pasnenunsa B cucteme CU — nackanb ([a). Hwke npuBegeHbl Apyrue eauHuLbl U3SMepeHus,
KOTOpble NPUMEHANUCHL paHee, BMECTe C KoadhuLmMeHTaMmn nepecyera:

1 Topp =1 MM pr. cT. = 1,333 - 102 Ma;
1 aTMocdbepa =1,013 - 10% Na;
1 6ap =10% Ma.

M3paHue ocpuuymanbHoe
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Eaunuuen CU ana namepenusa temnepatypol saensetca Kenoeud (K). Mepesoa rpaaycos Lienbcua B
rpagycbl KenbBuHa oCyLLECTBNSAIOT NO hopMyne

T=t+273,15, M

roe T— TeMmnepatypa B rpagycax KenbBuHa unu TepmoguHaMuyeckas Temneparypa;
t — Temneparypa B rpagycax Llenbcus.

3 UcxopHble nonoxeHus

B ycnoBuax TepMoAMHAMUYECKOrO PaBHOBECUS faBMeHWE napa YMCTOro BeLeCTBa 3aBUCUT TOMbKO OT
TeMnepartypbl. PyHAaMeEHTanbHbIE NPUHLUMMLI 3TOFO SIBNIEHUS OnucaHbl B nuteparype [2], [3].

[na Bcero guanasona gasneHust napa ot mMeHee 1010 go 10° Ma HEBO3MOXHO NPUMEHUTL KaKyIO-NK-
60 eAUHCTBEHHYIO NPOoLUeaypy MamepeHus. B HacToswmii CTaHaapT BKIMIOYEHbI BOCEMb METOAOB U3MEPEHUsI
AaBneHuns napa, KoTtopbleé MOXXHO NMPUMEHATb B pa3fiMyHbIX Anana3oHax BENMYUH AaBreHus napa. CpaBHVI—
TenbHas xapakTepucTuka aTux MeToaoB npuseaeHa B Tabnuue 1. MeToabl NPUMEHUMBI TONLKO ANS BELLECTB,
KOTOpblE HE pa3nararoTCA Ha COCTaBHbIe YacTU B YCNOBUSX NpoBeAeHus Tecta. Ecnu akcnepumeHTanbHble
METOAbI HE MOTYT ObITb NMPUMEHEHBI N0 TEXHUYECKUM NPUYMHAM, AABIEHUE Napa BCE XKE MOXHO OLIEHUTb, U
peKoMeHAYEeMbI OLIEHOYHbIM METOA NPUBEAEH B MPUNOXEHUN A.

4 BewecTtBa cpaBHEeHUA

BeluecTBa cpaBHEHUSI HE UCMONb3YIOT. OHW MPUMEHSIIOTCA, IMaBHbIM 06pa3oM, 411t NepUOAUYECKOM Npo-
BEPKU BOCMPOU3BOAMMOCTH METOAA U ANSt CPAaBHEHUSA C pe3ynbraTtamu, NOSTlyYEHHBIMU APYTUMU METOAAMM.

5 MpuHumMn TecTa

[aeneHue napa onpeaensior Npu pasnuMyHbIX Temnepartypax. B orpaHM4eHHOM TemnepaTypHOM aAua-
nasoHe norapudm gasneHUs napa YCToro BewwecTBa ABAETCA NMHENHON (PYHKUMEN MHBEPCUM TEPMOAMNHA-
MWUYECKON TEMNEpaTypbl COrnacHo ynpoLweHHOMy ypaBHeHuto Knaneinpona-Knaysuyca:

v, const, 2

9P =53RT

rae p — paeneHue napa, la;
AHv — TennoTa napoobpa3soBanus, [pk/Monb;
R — yHuBepcanbHas rasosas nocrosHHas, 8,314 bi/(monb - K);
T — Temnepartypa, K.

6 OnucaHue TecTta

6.1 Ounamuyeckumn metog (metoa Korrpenna)

6.1.1 NMpuHumn

[aenexne napa onpeaensioTr U3MEPEHUEM TEMNEpPaTypbl KUMEHUS BELLECTBA NPU JAaBNEHUU B UHTEP-
Bane mexay 103—10° Ma. 3ToT MeToA TaKKe PEeKOMEH0BAH AN ONpeAeneHusl TeMneparypbl kunenus. Ans
3TOW Uenu OH NnpumeHum BNNOTb A0 600 K. Temnepartypa KMNEHUs XUAKOCTU Ha rnybuHe ot 3 Ao 4 cM npu-
GnuautencHo Ha 0,1 °C Bbille, YEM HA NOBEPXHOCTU M3-3a rMAPOCTAaTUYECKOTO AaBneHusi cTtonba XMakocTu.

B metoae Kortpenna [4] TepMOMETpP yCTaHaBNUBAIOT B NapoBoii dase BbiLe MOBEPXHOCTU XKUAKOCTU, U
KUNALLAS XXMAKOCTb HENPEPbLIBHO NOAHUMAETCA HAZ LLIAPUKOM TepMOMETpA. TOHKMIA CrOW XMAKOCTU, HAX0As-
LLieNCA B paBHOBECUM C NApoM Npu aTMOChepHOM AaBneHUn, NOKPbLIBAET WapuK. Takum o6pasom, TepMoMeETp
NoKa3sbiBa€T UCTUHHYIO TOUKY KUNeHusi 63 owmboK, BOZHMKAIOLMX 3@ CHET Nneperpesa unm rmapocrarmieckoro
AaeneHus. Hacoc Kotrpenna nokasaH Ha pucyHke 1. Tpybka A COAepXUT KUMSALLYIO XUAKOCTb. [1naTuHOBbIN
nposoa B, BMOHTUPOBAaHHbLIN B AHO, 0DecneunBaeT 0gHOPOAHOCTL kunenusi. bokosas Tpybka C coeguHsieTcs
C XONOAUNBLHUKOM, U KOXXyX D npensiTCTByeT nonagaHuio XonoA4HOro koHaeHcata Ha TepmoMeTp E. Mpu ku-
NEHUMN XMAKOCTU B TPYOKE A Ny3bIpu U XUAKOCTbL YNaBNMBAKOTCA BOPOHKOW W BLINUBAKOTCA Yepes ABa nneya
Hacoca F Haj LapuKkoM TEpMOMETPa.

2
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E
C
o M7
F
A — Tpybka, coaepxallan KANALWY XWAKOCTb, B — nnaTuHOBBIN A
npoBojd, BMOHTUPOBaHHbIN B AHO; C — GokoBas Tpy6ka; D — KOXyX;
E — TepMoMeTp; F — nneyo Hacoca
PueyHok 1 — Hacoc KotTpenna B

6.1.2 O6opynoBaHue

BbicokoTOYHbIN Npubop, paboTatowumit no npuHuuny Kottpenna, npuBeaeH Ha pucyHke 2. OH COCTOUT
U3 TPYOKU C 30HOW KWUMEHUS B HWXKHEN 4acTu, OXNaAUTENst B CPEAHEel 4acTu M BbINYCKHbIM OTBEPCTUEM U
0o60aKkoM B BEpXHeil Yactu. Hacoc KoTTpenna ycTaHOBNEH B 30HE KMMEHWUA, KOTOpas HarpeBaeTcs npu no-
MOLLM 3MeKTPOHarpeBaTesisHoro anemMeHTa. Temneparypa n3MepsieTCsl 3aKpbITON KOXYXOM TEPMONApPOW Unu
Pe3nCTMBHbLIM TEPMOMETPOM, NMPUKPENSIEHHBIM HaBepxy Yepe3 06ogok. LLitencenb noakmnioyeH Kk cucteme pe-
rynupoBaHusi gasneHus. MocneaHssi COCTOMT U3 BakyyMHOro Hacoca, bydepHoro obbema, MaHocTara ans
nogayu asoTa Ansa perynmpoBaHus AaBneHns 1 MaHOMETpa.

B C

L
A =
D

\

m(n‘_‘l“u'

A — Tepmonapa; B — BakyyMHbili OycepHblit 06beM; C — gaTumk
faeneHus; D — coeauHeHWe C BaKyymMoM; E —Touka M3MepeHus;
F — aneKTpoHarpesaTenbHbIi anemeHT c.a. 150 BT

PucyHok 21 — Mpumep npnBopa, paboTatoLLero no NpuHLMy
KotTpenna

6.1.3 MNpoueaypa Tecta

6.1.3.1 BewecrBo nomMeLAIOT B 30HY KUNeHus. MoryT BO3HUKHYTb npobnembl npu pabote ¢ TBEpAbIMU
BELLUEeCTBaMM, HE SIBMSAIOLIMMUCA NOPOLLKOOOPa3HbIMU, HO UX MHOTAA MOXHO pa3speLwumnTb, Harpesas oxnaxaa-
owmn Koxxyx. Mpubop ykpennsaior Ha 060ake U BELLECTBO Aerasupylor. ITOT METOA HEMNb3s NPUMEHATL ANst
NEHALNXCA BELLECTB.

1) B 6.1.2 on1caHo ycTpoiicTeo Npubopa, NpUMep KOTOPOro MPUBEEH Ha PUCYHKE 2, OHAKO NOMHOTO COOTBETCTBUA
MexAy OnucaHNeM COCTaBHBIX YacTeld B TEKCTE U Ha PUCYHKE 2 HET.

3
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6.1.3.2 YcraHaBnuBaloT camoe Hu3koe Tpebyemoe AaBneHune n BknoyatoT Harpes. ONHOBPEMEHHO noa-
KN0YaloT TEMNePaTypHbIA A4aTUMK K cCaMmonucy.

6.1.3.3 PaBHOBecue AoCTUraeTcs, Koraa nNpu NOCTOAHHOM AaBneHnn PUKCUPYETCA NOCTOSAHHAs TeM-
neparypa kuneHusi. Heobxoaumo msberatb OypneHua B npouecce kunsayeHus. Kpome Toro, B oxnagurene
AOMmKHA NPOU3ONTU NOMHAaA KoHAeHcauus. [Mpu onpeaeneHun AaBneHUA Napa y TBepablX BELWECTB C HU3KOW
TeMnepaTypon NnaeneHust HyXKHO u3beratb GrNOKMPOBKK XONoAUIIbHUKA.

6.1.3.4 Mocne (hMKCMPOBAHMA AAHHOI TOYKW PABHOBECUSI YCTaHABNMBAIOT 6onee BbICOKOE AABMNEHME.
Mpouecc NPOAOIKAIOT A0 AOCTIDKEHNA AaBneHus 10° Ma (scero npumepHo ot 5 Ao 10 Touek nsmepenus). Ans
NPOBEpPKN TOYKU paBHOBECUSA CreayeT NOBTOPUTL NPOoLeAYPY NPU CHUXKAIOLLEMCA AaBNEHUU.

6.2 Ctatnyeckumn metog

6.2.1 MpuHUun

B cratuyeckom metoae [5] AaBneHue napa npu TeEpMOAUHAMUYECKOM PABHOBECUM ONPEAENAIOT NPU OA-
HOI oNpeaeneHHoN TeMneparype. 3TOT METOA NPUMEHUM AN YNCTbIX BELLECTB, MHOTOKOMIMOHEHTHbIX XXWAKO-
CTel 1 TBepabIX BELWECTB B AuanasoHe ot 10 ao 105 MNa, a npu cobniogeHnn 0cobon TLATENLHOCTU — TaKkKe
B Anana3soHe ot 1 go 10 Ma.

6.2.2 O6opynoBaHue

OGopyaoBaHMe COCTOMT M3 TepMOCTaTUPYIOLIEN BaHHbI (MOrPELLHOCTL M3MEepeHusl Temneparypbl
10,2 K), cocyaa ans o6pasua, noaknio4YEeHHOTo K BaKyyM-nNpoBoay, MAHOMETPA U CUCTEMbI AN PErynupoBaHust
Aaenenusi. Kamepa ans npo6 (pucyHok 3a) noaknio4eHa K Bakyym-npoBoay vepes knanaH v aunddepeHum-
anbHbIii MaHomeTp (U-oOpasHas Tpybka, cogepalias noaxoasilyto MaHOMETPUYECKYIO XMAKOCTb), KOTOPLINA
CRY>WUT B KQ4eCTBE HYNeBOro MHAMKaTopa. PTyTb, CUAIMKOHbI U diTanathl ABASIOTCA NPUIOAHBLIMU ASIS UCNOSb-
30BaHus B anddepeHumansHOM MaHOMETPE, B 3aBUCMMOCTU OT AManasoHa AaBAEHUS U XMMUYECKOTO Mo-
BEAEHUA TeCTUpPyeMoro Bewectsa. OgHako U3 NPMpoaOOXPaHHbIX COOOPaXKeHUI, UCNONb30BaHUS PTYTH Che-
Aayert usberarb. TecTupyeMoe BELLECTBO HE AOSDKHO 3aMETHO pacTBOPATLCA UMM PearnpoBatb C XMAKOCTbIO
B U-06pasHon Tpybke.

Bmecto U-06pa3Hon Tpybku MOXET ObiTb UCMONb30BAH MAHOMETP (PUCYHOK 36). MaHOMETP MOXET ObiTb
3anonHeH PTyTbIO B JMaNasoHe OT HOPManbHOro Aaenenns Ao 102 Ma, a CUNUKOHOBBIE XUAKOCTU U hTanaThbl
NPUrogHsI Npyu AasneHun Hwke 102 Ma Bnnotb 4o 10 Ma. CyLecTBYIOT U ApYyrue TUMbl JaTUUKOB AABMEHus,
KOTOpbIe MOrYT BbiTh UCMONb30BaHLI NpU AaBneHun Hwke 102 Ma, a HarpeBaeMble MeMBpaHHbIE MaHOMe-
Tpbl — paxe Hwke 10~ Ma. TemnepaTypy N3MepsIIOT Ha BHELLIHEN CTeHKe CoaepXallero o6pasel) cocyaa unm
B cocyae.

6.2.3 Mpoueaypa Tecta

Mcnonb3ya obopyaoBaHue, npuBeaeHHoe Ha pucyHke 3a, U-o6pasHyio TpyGKy 3anonHsaioT BbIGpaHHON
XUAKOCTBIO, NPeABapUTENbLHO AErasMpoBaHHON NPU NOBLILLEHHON TeMnepaTtype. TecTupyemoe BeLwwecTBo no-
MeLLaloT B Npubop W Aera3upytoT Npu NOHWXXEHHON Temneparype. B crnyyae MHOrokoMnoHeHTHoro o6pasua
TeMneparypa A0MmKHA ObITb JOCTATOMHO HU3KOW, YTOObI UCKIIOUYMTL U3MEHEHUSI B €0 cocTaBe. PaBHoBecUue
MOXeT BbITb yCTaHOBIEHO Bonee GbICTPOo Npu noMeLunBaHun. OBpaseL, MOXXHO OXNaaMUTb XXUAKUM a30TOM UNK
CYXUM NbAOM, HO HEOOX0AUMO TLUATENBHO M3beraTb KOHAEHCAUMM BO3ayxa unu paboyeii XnMaKkocTh Hacoca.
Onsa yaaneHusa Bo3ayxa NpoBOAAT BCACLIBAHUE B TEYEHUE HECKONbKMX MUHYT MPU OTKPLITOM KnanaHe Haj co-
cyaoM ¢ obpasuom. MNpu HEOOXOAUMOCTH NPOLIECC Aera3upoBaHns NOBTOPSIOT HECKOMBKO pas.

Korga oBpaseu HarpeBaeTcs npu 3aKkpbITOM KnanaHe, AaBreHue napa yBeMyuMBaeTcs. 310 NpuBoaAUT
K N3MEHEHUIO paBHOBECUS >XUAKOCTUM B U-TpyOke. UTOGLI €ro koMneHcupoBaTtb, B Npubop nogatot azot unu
BO34yX 10 Tex Nop, Noka nokasanne auddepeHumanbHOro MaHoMeTpa He ByaeTt cHoBa Ha Hyne. Heobxoau-
MO€e Ans 3TOro AaeneHne MoxeT ObiTb CYMTAHO C MaHoMeTpa unu npubopa Gonee BLICOKOM TOYHOCTU. ITO
JaBneHue COOTBETCTBYET AABINEHUIO Napa BeLLeCcTBa npu TeMnepatype usMmeperus. B npubope, nokazaHHOM
Ha pucyHke 3b, AaBneHne napa CYMTLIBAETCA HEMOCPEACTBEHHO.

[aeneHne napa onpegensioT yepes Hebonblune TemnepaTypHble uHTepBasnsl (Bcero 5—10 Tovek ns-
MEpEeHUs) BMNoTb A0 HEOBXOAUMOrO TEMNEPATYPHOrO MaKkCMMyMma.

[na npoBepkn HEOOXOAMMO MOBTOPUTL HU3KOTEMMEPATYPHOE CYMThIBAHUE pesynbTaToB. ECnu Benu-
YKHBI, NONYYEHHbIE NMPU NOBTOPHOM CHUTLIBAHWW, HE COBMAAAlOT C KPUBOM, MOMNYYEHHON NPKU BO3paCTaOLLMX
TeMneparypax, 9T0 MOXET ABMATLCA CNeACTBMEM OAHON U3 CNeayoLWUX NPUYNH:

- obpaseL BCe eLle coaemKkuUT BO3AYX (HanpuMmep, B Cryvyae 04eHb BA3KUX Marepuanos) UMN HU3KOKUNSA-
LiMe BEeLLEeCTBA, BbIAENSIOLMECA B MPOLIeCCe HarpeBaHus;

- BELLECTBO NPETEPNEBAET XMMUYECKYIO PEaKLMI0 B UCCNeAYEMOM TeMMepaTypHOM AnanasoHe (Hanpu-
MEp, pasnoXeHue, NonuMepu3auus).

4
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1 —TecTupyemoe BeLwecTBo; 2— napoBas asa; 3 — BbICOKO- 1—TecTnpyemoe BelecTBo; 2—naposasa asa;
BaKyyMHblii  knanaH; 4 — U-Tpy6ka; 5— MHAMKATOp AaBNEHMS; 3 — BbLICOKOBaKYyMHbIii knana; 4 — memGpaHHbil ykasa-
6 — TepmocTaTnyeckan BaHHa; 7 — YCTPOWCTBO AJIA U3MEPEHNA TeM- Ténb, 5 — nHAWKaTOp AaBneHns; 6 — TepmocTaruyeckas
neparypbl; 8 — BaKyyMHbIl Hacoc; 9 — BeHTMNALUMA/NoAa4Ya asoTa BaHHa; 7 — YCTPOICTEO AN U3MEPEHUA TeMNEpaTypbl
PucyHok 3a PucyHok 3b

6.3 M30TEeHMCKONUYECKMH MmeTon

6.3.1 MNpuHUMN

WsoTeHuckon [6] OCHOBaH Ha NPUHUUNE CTaTUMECKOro METOAA.

O6pasew, nomeLyaioT B 6annoH, noaaepXXmeaemblii Npy NOCTOSIHHON TeMnepaType, KOTOPbI NOAKMIOYEH
K MaHOMETpPY 1 BaKyyMHOMY Hacocy. Mpumecn Gonee netyuune, YeM BELLECTBO, yAANSIOT AErasnpoBaHneM
NpY NOHWXXEHHOM AaBrneHun. [lasneHue napa o6pasua npu BbIOpaHHbLIX TeMneparypax c6anaHCMpoBaHO U3-
BECTHbIM AaBMNEHMEM MHEPTHOrO rasa. M3oreHuckon paspaGoTaH Ans u3MepeHus AaBNeHus napa onpeae-
NEeHHbIX XXNAKnX yrneso4opoaos, HO OH TaKKe MOXET NCNoNb30BarbCA Ans uccneaoBaHus TBEpAbIX BELLECTB.
Metoa 06bl4HO HE NpUroAeH Afsi MHOrOKOMMOHEHTHbIX cucTeM. Pesynkrarbl MOryT cofepxarb Hebonblumve
owwmbku norpeluHocTn ansA o6pasLoB, coaepXKallumx Henertyuue npumecu. PekomenayemMblii AnanasoH — ot
102 go 10% MNa.

6.3.2 O6opynoBsaHue

Mpumep wn3MepsilOLLEro YCTpouWcTBa MNOKa3aH Ha pucyHke 4. lMonHoe onucaHwe npUBEAEHO B
ASTM D 2879-86 [6].

6.3.3 Mpoueaypa Tecta

ﬂﬂﬂ XMUOKUX BeLleCTB CamMoO BeLUeCTBO MOXET BbICTyNnaTb B Ka4YecTeBe MaHOMeTpVI‘-IeCKOI‘ﬁ XUAKOCTU B
AnddepeHumansHOM MaHOMETpe. KonuyecTso XUAKOCTH, AOCTATOMHOE AN 3anonHeHus 6annoHa u KopoT-
Koro nnevya MaHoMeTpa, NoOMeLlaloT B U30TEeHUCKON. N3oTeHunckon noacoeauHAT K BaKyyMHOVI cucreme mn
OTKauMBAIOT BO3AYX, 3aT€M 3anonHAT a3oToM. YToObl yAanuTb OCTATOUHbIA KUCIIOPOA, OTKauKy BO3dyxa M
NPOAYBKYy CMCTEMbl MOBTOPSIOT ABaXKAbI. 3AMOMHEHHbIA U30TEHUCKON YCTaHABNMUBAKOT B FOPU3OHTanNbHOE Mno-
noxexue, 4tobbl 06paseL, NPOHUK TOHKUM CrioeM B 6annoH u MaHoMeTp. [laBneHne CUCTEMbI YMEHBLLAIOT A0
133 MNa 1 o6paseL| OCTOPOXHO HarpesaloT A0 KUNEHWs (YAANSIOTCS pacTBOPEHHbIE rasbl). 3aTeM N30TEHNCKON
yCTaHaBnMBaloT Takum o6pasom, uTobbl obpaseL, cHoBa nepeMecTuncs B 6annoH 1 3anonHun KOPOTKOE Nneyo
maHomeTpa. [laBneHne nogaepxusatoT Ha yposHe 133 MMNa.

YanuHeHHbIl koHel GannoHa ¢ o6pasLoM HarpesaloT Ha HEBOMbLUOM NMaMeHn A0 TEX Mop, NoKa Bbi-
AensieMblit 06pasLoM nap He pacLMpUTCs [OCTAToOMHO Ans TOro, YToObl NepeMecTuTb YacTb obpasua us
BEepxHei yactu 6annoHa U nneva maHOMeTpa B MaHOMETP, CO34aBas HanonHeHHoe rasom, csobogHoe ot
asoTa NpoCTpaHCTBO. 3areM uUsoteHuckon nomMeLlarT B UI30TEPMUYECKYIO BaHHY U CO3Aal0T AaBrieHne asora,
pasHoe AaBneHuio obpasua. B cocTosHUM paBHOBeCHS AaBneHWe asoTa paBHO AaBMEHUIO Napa BellecTsa.

5
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A — ycTpoIicTBO perynmpoBaHusa faenexuns; B — Tpybka (HapyxHbiM fnamMeTpom 8 Mm); C — OCYLUEHHbI a30T B CUCTEME AaBMEHus;
D — nap obpasua; E — ManeHbknii HakoHeuHuK; F — xunakvii obpaset,

PucyHok 4 — Mpumep M3MepsItOLLEro YCTPoiCTBa (M30TEHKCKOM)

[nsa TBepAbiX BewecTB B 3aBUCMMOCTM OT AManas3oHa AaB/ieHVWs W TemnepaTypbl MCMOMb3YT Takue
MaHOMeTpUYecKne XNAKOCTU Kak, Hanpumep, CUANKOHbI Wan dpTanartsl. [JerasupoBaHHyld MaHOMEeTpUYeckyto
XUAKOCTb 3a/1MBaT B 6a/10H Yyepes A/IMHHOE Nevyo M30TeHMckona. 3ateM aHanu3upyemblii TBepablii obpa-
3el, noMeLLaT B 6an0oH 1 AerasvmpytoT nNpyu NOBbILWEHHOW TemnepaTtype. MNocne 3Toro M30TEHUCKON HaK/OHS-
10T TakuMm 06pa3om, 4To6bl MaHoMeTpuyeckas XULAKOCTb Moria Teub B U-06pasHyto Tpyoky.

6.4 Oddy3noHHbIl MeTof (banaHc gasneHns napa) [7]

6.4.1 TMpuHumn

O6pasey TeCTUPYEMOro BellecTBa HarpesalT B HEOO/bLION Meun, MOMEeLWEeHHOW Nog BaKyyMHbIM KOJI-
nakom. MNeyb HakpbiTa KPbIWKOM C HEGOMbLLINMM OTBEPCTUSIMU M3BECTHOrO AnameTpa. lMapbl BelecTBa, yne-
TyuynBawLMecss 4yepes OAHO M3 OTBEPCTUI, HamnpaB/ieHbl Ha Yally O4YeHb YYBCTBUTEJ/IbHbIX BECOB, KOTOpPblE
TakxXe HaxoAsiTCs noA BakyyMHbIM KO/INakoM. B HEKOTOpbIX MOAENAX Yalla BECOB OKpPYXeHa oxaaxpjarouiel
Kamepoii, obecneunBalLleli paccesHue Tenaa HapyXxy 3a cyeT TEMIONPOBOAHOCTU, M OXNaxAaeTcs M3nydve-
HMEeM, Mpu 3TOM UCNyCKaeMblii nap KOHAeHcMpyeTcs Ha Hel. KuHeTuuyeckas aHeprusi cTpyum napa geincrByet
Kak Harpyska Ha Becbl. [laB/ieHVe napa MOXHO y4yecTb ABYMS cnocob6amu: HENMOCPEeACTBEHHO M3 nokasaHui
BECOB, @ TakXe Mo MHTEHCUBHOCTM napoobpa3oBaHus, UCNoMb3ys ypaBHeHue epua—KHyaceHa [2]:

2kRT 1103
P=G
1M ©

rnpe P — pasnexune napa, MNa;
G — VMHTEHCUBHOCTb Napoobpa3oBaHus, Kr/(c mm2);
R — yHuBepcanbHasa rasosas nocrtosHHas, Ax/(monb e K);
T — Temnepartypa, K;
M — monsipHas macca, r/Mofb.
PekomeHayemblii ananasoHd ot 10 3 go 1 Ma.
6.4.2 O6opygoBaHue
O6wuin npuHLMN npubopa NPOUNNCTPUPOBAH Ha pUCyHKe 5.
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A — oCHoBaHWe; B — BpaljaroLjanca Katylika; C — BaKkyyMHbIA Konnak; D — Becbl ¢ YallkaMu; E — yCTPONUCTBO U3MepeHUsa Bakyyma;
F — xonoaunbHasa Kamepa; G — neub — ucnaputens, H — cocyg [bloapa ¢ XuAKUM a30ToM; | — usmepeHue TemnepaTypbl obpasua;
J — TecT-BeLeCcTBO

PucyHok 5 — NMpubop ansa acdpysnoHHoro metoaa (6anaHca gasneHns napa)

6.5 3 dy3snoHHbIN MeToA (Averika KHyaceHa)

6.5.1 MpuHUMN

MeToa OCHOBaH Ha OLIEHKE MacChbl TECTUPYEMOrO BELLECTBA, BbIAENAIOWEroCs B BUAE napa U3 s4emnku
KHyaceHa [8] 3a eguHuULy BpemMeHu Yepes MUKPOOTBEPCTUE B YCNOBUAX yNbTpasakyyma. Maccy ucnyckaemoro
napa MOXHO onpeaenuTb NMBo No NOTEPE MaCChl AYenkn, NGO KOHAEHCMPYS Nap NPU HU3KOW Temneparype u
onpeaensas KoNMYecTBO UCMapKBLLEroCa BELLECTBA C NOMOLLbIO XpomaTtorpacuu. [laBneHue napa BbIMUCHSIOT
no ypasHeHuto Xepua—KHyaceHna (6.4.1)
C nonpaBoYHbIMK KO3PUUMEHTamu, 3a-

BUCALMMMU OT mapameTpoB npubopa [9]. (4 [ A
PekomeHayembii  guanason — ot 10-10 1 | E
Ao 1 Ma [10—14]. U A
6.5.2 Ob6opyaoBaHue 8 f /]

N " : A 1

O6wWmii NpMHUMN Ans ocyllecTBre- ’ A
HUA 9phy3noHHOro Metoaa (suenka Knya- < ’
CeHa) NoKa3saH Ha PUCYHKE 6. -\ .\
N [ N
N N

1 — coeauHeHe ¢ BaKyymMoM; 2 — MylaTUHOBBLIA OT-
CeK C pPEesUCTUBHbIM TepMOMETPOM; 3 — KpbllKa
ANA BaKyyMHOTo KOHTEWHepa; 4 — ynnoTHUTErNbHoe
KonbLo; 5 — antioMUHUEBBIA BaKYYMHbI KOHTEWHEP;
6 — YCTPOWCTBO ANS YCTAHOBKM U yaaneHus addy-
3MOHHBIX AYeeK; 7 — KpbllLKa ¢ pe3bbol; 8 — raika-

Gapawek; 9 — GonTbl; 10 — ahpy3UOHHbIE AYESHKM; ﬂ/

11 — HarpeBaTenbHbIA ANeMeHT

\

PucyHok 6 — NMpubop acpdy3noHHOro MeToga
(c ucnonbsoBaHneM s4eikn KHyaceHna) I

5cm '
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6.6 Odphy3uoHHbIN MeTOq (M30TEPMMYECKAA FPABUMETPUSA)

6.6.1 MpuHUMN

MeToa ocHOBaH Ha onpeaeneHuy nokasarenen yCKOPEHHON MHTEHCUBHOCTU Napoobpa3oBaHus TeCTu-
pyeMOro BeLlecTBa npw noBbILLEHHON Temneparype U HOpMasnbHOM AABIEHUU C UCMONb30OBaHUEM TEPMOTpa-
BumMeTpun [10, 15—20].

MHTeHCMBHOCTL Napoo6pa3oBaHus v OLIEHNBAIOT B NPOLIECCE MEANEHHOTO TEYEHNA BEIOPAHHOMO KOM-
NOHEHTa B aTMOCcdepe MHEPTHOTO rasa. [pu aToM OTCNEXUBAIOT NOTEPIO MACCHI B ONPeAeneHHbIX UHTEPBanax
Temneparypbl 7 no KenbBuHY Yepes onpeserieHHbIe NMPOMEXKYTKM BpeMEHW. [laBneHne napa py BeIMUCAAIOT
U3 BEMIMYNH Vy, UCTIONbL3YA NUHERHYI0 3aBUCUMOCTL MeXay norapucMoM AaBneHns napa u norapudmom ux-
TEHCUBHOCTM napoobpasoBaHus. Mpu HEOBXOANMMOCTU MOXKHO MPOBECTU IKCTPANONAUUIO ANsl TeMnepaTypbl
20 °C 1 25 °C npu NOMOLLM PErPECCUOHHOTO aHanusa Ig Py n 1/T. 3TOT METOA NPUMEHNM ANS BELLECTB C HU3-
kum aasnennem napa 10~1% Ma (1012 mBap) 1 ¢ YMCTOTOI MakCMManbHO BrN3KoIi k 100 %, ANS UCKMIOYEHUS
HenpaBUIbHOWM MHTEPNPETALUKN NOTEPU MACChI.

6.6.2 O6opynoBaHue

O6wwmit NnpuHUMN Ansa ocyllecTenenust 3dhpy3MoHHOro metoaa (M30TEPMUUECKOi rPaBUMETPUN) NOKa-
3aH Ha pUCYHKe 7.

Micro

N, gas : l«— balance
at ambient
pressure

I i

N, gas ‘ ‘ Oven
Rotameter il

Sorption unit E- [~~~ Sample camer

Adjastable
valve

* plata
— -—
|

| | | ]

HN— N
, \Adjastable \Suction pump
valve
Constant flow rotameter with Chart recorder

a multiple barrier system

PucyHok 7 — Cxema ycTaHoBKM A4S 9¢pdy3MOHHOro MeToaa (M30TEPMUYECKON rpaBUMETPUM)

MnacTtuHa ¢ 06pa3sLom, NOMeLLeHHas Ha MUKPOBECHI B KAMEpPE C KOHTPONMPYEMON TEMNEPATYPOA, Kaya-
€TCA B TOKE OCYLLUEHHOTO a30Ta, KOTOPbI OTHOCUT UCNapUBLUMECS MONEKYIbl TECTUPYEMOTO BellecTsa. [Mocne
BbIX0OJa U3 KaMepbl NOTOK ra3a oYULLaeTCa Ha COPOLMOHHOM YCTPOIACTBE.

6.6.3 Mpoueaypa Tecta

TecTupyemoe BeLLecTBO HaHOCAT FOMOTEHHbIM CITOEM K MOBEPXHOCTU 3€PHEHOW CTEKMAHHON NNACTUHbI.
B cnyyae TBepabIX BELLECTB, NMACTUHY PABHOMEPHO CMaYMBalOT PACTBOPOM BELLECTBA B COOTBETCTBYIOLLEM
pacTBOpUTENE U BbICYLUMBAKOT B MHEPTHOW aTMocdepe. Onsi npoBeaeHMs U3MEPEHUIA NNACTUHY C TOHKUM
cnoeM obpasua noaBeLLMBAOT B TEPMOrPaBMMETPUYECKUIA aHanM3aTop U 3aTeéM HeMpepbIBHO ONPEeaensioT
noTepio Maccbl oopasLa kak yHKLMIO BPEMEHMU.

8
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MuTeHcneHOCTL NapooBpasosaHus V- ANs ONPeAeneHHoii TEMNEePaTypbl BbIMUCAAIOT N0 NOTEPE MacChl
Am nnacTuHbl ¢ 06pasLoMm:

A 2,
Vi = =2 (gom 2h7Y), )

rae F — nnowaab NOBEPXHOCTU HAHECEHHOTO TECTUPYEMOTO BELLECTBA, OBLIMHO paBHasi NNOLAAN MNACTUHDI;
t — BpeMs Ana noTepu Maccbl Am.
[aBnexue napa py BbIYUCMAIOT, OCHOBLIBAACKL HA €r0 DYHKLIMOHAMBHO 3aBMCUMOCTM OT UHTEHCUBHOCTH
napoo6pasosaHus Vy:

lg py=C+D-lg MV, (5)

rae Cn D — KOHCTaHTbI cneuududHbIE, AN MCNONBL3YEMON 3KCMEPUMEHTANBHON YCTAHOBKU, 3aBucaLyme ot
AnameTpa u3aMepuUTENbHOM KaMepbl M CKOPOCTM NOTOKA ra3a. 3TW KOHCTaHTbl HE06X0AMMO npea-
BapuTEnbHO ONpeaenuTb, NPoOBEaAs u3mMmepeHua Ansa Habopa BeLEeCTB C U3BECTHLIM JaBNEeHNEM
napa u perpeccuoHHbIN aHanus sasucumoctn Ig py ot Ig V4 [11, 21, 22].
3aBMcMMOCTb AaBrneHns napa py ot Temneparypbl 7 B KenbBuHax criegytoLiast:

lgpr=A+B-1IT, ®)

rie Au B — KOHCTaHTBI, NMOny4YeHHble PerpecCUoHHbIM aHanu3om 3asucumMoctu Ig py ot 1/7. o aaHHO-
My YpaBHEHWIO AaBreHue napa npu noboi Apyroin Temneparype MOXeT ObiTb BbIMUCIEHO
aKcTpanonsumen.

6.7 MeTopa rasoHacblWweHus

6.7.1 MpuHUMN

MHepTHbIN ra3 npoxoauT Yepes unum Hag o6pasLiomM TECTUPYEMOTO BELLIECTBA NPU HOPMAarbHOW TeMnepa-
Type 1 U3BECTHOIN CKOPOCTU NOTOKA, JOCTAaTOMHO MeANEHHO, YTOObI 0GecneunTs HackiweHue. OnpeaensioLlee
3HaYeHNe UMEET AOCTMXKEHNE HaCkILWEHUS B ra3oBon hase. NepeHoCMMoe BeLEeCTBO NOroLaeTcs copbeH-
TOM, 3aTeM OMpeaenaeTca ero Konum4ecTso. Kak ansrepHaTuBy NOrnoOLEHUIO Napa U ero nocneayiowemy aHa-
nm3y, AnA KONMWYECTBEHHOTO ONPEAENEHNsi NEPEHOCHMOr0 BELECTBA MOXHO NPUMEHATL NOCNeA0BaTeNnbHbIe
aHanuTUYeCKne MeToabl, Hanpumep ra3oByto xpomarorpaduio. laBneHue napa BblYMCHAIOT, OCHOBbLIBAACH HA
JONYLLEHUM, YTO CUCTEMA MOAUMHSIETCA 3aKOHY MAEarnbHOrO rasa u Yto obuiee aaBneHne CMEeCH ra3oB paBHO
CyMMe JaBMeHus COCTaBNSAIOWMX razos. [apumanbHOe AaBneHne TeCTUpyeMoro BewecTsa, T0 eCTb AaBne-
HWe napa, Ucxoas 13 u3BecTHoro obLiero o6bema rasa U Maccbl NepPeMeLLEHHOTO BELLEeCTBa.

Mpoueaypa ra3oHackILLEHUA NPUMEHUMA K TBEPABIM UM XUAKUM XMMUYECKUM BeLlecTBaM. OHa MOXET
BbITb MCMONb30BAHA NPU ONPeAeneHnn aaBneHns napa ennotb Ao 10~ Ma [10—14). Metoa HauGonee Ha-
OeXeH Ans onpeaeneHna daBreHns napa Hmxe 10% Ma. Mpu 3Ha4EHUAX BbiLLE 103 Ma gasneHune napa o6bl4-
HO 3aBbILUEHO, BEPOATHO, U3-3a 06pa3oBaHWA aapo3ons. [MocKoNbLKY U3MepSIOT AaBNeHne napa npu Temnepa-
Type OKpYXatoLLen cpedbl, TO HET HE0BXOAMMOCTH 9KCTPaNONIMPOBATh JaHHbIe 1151 BICOKUX Temnepartyp. 310
no3BonseT ubexarb BbICOKOTEMNEPATYPHON SKCTPAaNonsaLun, KOTOpas Yacto MOXET Bbi3blBaTb CEPbEe3Hble
NOrPELLHOCTH.

6.7.2 O6opynoBaHue

Mpoueaypa TpebyeT MCNONbL30BaHUA TepMmocTaTupyoLero 6noka. Ha pucyHke 8 cxemaTu4HO nokasaH
6noK, coaepXxaLLmMii TPW AepxxaTens Ans TBEPAbIX M TPW AN XMAKUX 00pasLoB, KOTOPbIA NO3BONAET aHanu3u-
poBaTb B TPEX MOBTOPHOCTAX Kak TBEPAbIE, TaK U Xugkue obpasubl. TemnepaTtypy KOHTPOMUPYIOT C TOYHOCTbIO
po £0,5 °C unu TovHee.

OGbIYHO B KAaYECTBE MHEPTHOTO rasza-HOCUTENS UCMOSb3YIOT a30T, HO MHOTAa MOXET noTpeboBaTbcs Apy-
rou ras [24]. Mas-Hocutenb AOMKEH ObiTb OCYLUEHHbIM. [a30BbI NOTOK pasAeneH Ha 6 NOTOKOB, yNpaBnsieMbIX
urone4aTbiM KnanaHom (oteepctust npubnusutensHo 0,79 mMm), u noctynaet B 6rnok yepes meaHbie Tpyokn ¢
BHYTPEHHUM AnaMeTpom 3,8 MM. [locne ycTaHOBNEHMA TEMNEpPaTypHOro paBHOBECHS ra3 MPOXOAUT vepes 00-
pasew, ynaBnvuBaeTcsi COpGEHTOM U BbIXOAUT U3 Brioka.

Teepable 06pasLpl 3arpyatoT B CTEKNAHHbIE TPYOKM BHYTPEHHUM AUAMETPOM 5 MM Mexay npoknagka-
MU K3 cTeknoBaTbl (PMCYHOK 9). Ha pucyHke 10 nokasaHa cuctema gepxarens xuakoro obpasua u copbeHTa.
B Hanbonee BOCNPOM3BOAMMBIX METOAAX ANA U3MEPEHUS AABMNEHUA Napa XXUAKOCTEN WX HAHOCST Ha CTEKNSAH-
Hbl€ rpaHynbl UM MHEPTHbI COPBEHT, HAaNPUMEep KpeMHe3eM (KBapu), U AepKaTenb 3anonHAT STUMK rpa-
Hynamu. Kak anstepHaTuea, ra3-HOCUTENb MOXET NMPOXOAMTL Yepes rpyObiv CTEKNOLEMEHT 1 BapboTupoBaTb
yepes cTonb XWAKOTO TECTUPYEMOTO BELLECTBA.
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N, in
PucyHok 8 — Mpumep TepmocTatupyemoro 6s10ka
N2 out
PucyHok 9 — CteknsiHHaa Tpybka Ana TBepabixX PucyHok 10 — Cuctema gepxarens Xuakoro obpasua
o6pasLoB n copbeHTa

Cuctema copbGeHTa COAEpPXUT (DPOHTANIbHYIO 1 pe3epBHYH cekyunm cop6eHTa. pu O4YEeHb HU3KOM
AaBneHun napa Nuwb He6oNbliMe KOMWYecTBA BeELeCcTBa yAepXuBalTcs cCoOp6GeHTOM, U Torga agcop6ums
Ha CTek/loBaTe UM CTek/NsHHbIX Tpy6Gkax Mexny o6pasyoM u COPGEHTOM MOXET BHOCUTb CYL,ECTBEHHYHO
MnorpeLHocCTb.

Opyroit acphekTuBHbIN cnoco6 c6opa McnapuBLLErocs BellecTBa — JIOBYLUKW, OXJaXAaeMble TBEPAbIM

C02. OHM He BbI3bIBAKT 06paTHOF0 OaBneHnAa B KOJIOHKe caTypaTtopa U no3BOMAKT /1E€rkKk0 KO/IMYEeCTBEHHO
yoanutb nornoweHHoe BeuwecTBo.

10
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6.7.3 MNpoueaypa Tecta

CKOpOCTb MOTOKA BbITEKAIOLLEro ra3a-HoCUTENS U3MEPSAIOT NPU KOMHATHON TeMneparype. CKopoCTb No-
TOKa B TEYEHME IKCMEPUMEHTA YaCTO NPOBEPSIOT, YTOOLI rapaHTUPOBaTh, YTO 06K 06bEM rasa-HocuTens
KOHTPOMUPYIOT TOYHO. MpeanoyTUTensHee HeNnPEepPbIBHbIA MOHUTOPUHT C UCMONb30BAHUEM MACCOBOINO pacxo-
aomepa. HacblweHune rasoBovi hasbl MOXET NOTPEBGOBAaTh 3HAYUTENBLHOTO BPEMEHU KOHTaKTa U, criegoBaTtenb-
HO, COBCEM HU3KMX CKOPOCTEW rasoBoro noroka [25].

B koHUe akcnepumeHTa (hpOHTaNbHYIO M PE3EPBHYIO CEKLMU COpOeHTa aHanuM3npyloT oTaenbHO. B kax-
A0 Cekumu BEeLEeCTBO gecopbupytot, Ao6aBnssa pacTtBopuTenb. MNonyyeHHble pacTBOPbl AHANU3UPYIOT KOSU-
YeCTBEHHO, onpeaensisi Maccy AecopOUpOBaHHOrO BELLECTBA U3 KaXKa ol cekuumn. Boibop aHanuTuueckoro me-
Toada (a Takke BbIOOp copbeHTa u AecopOupyiowero pacTBoOpUTEns) onpeaenseTca NPUpoaon TECTUPYEMOTO
BeLyecTsa. AP PeKkTMBHOCTL AeCopOLMM ONpeaensIoT BBOAS (MHXXEKTUPYS) M3BECTHOE KONUYeCTBO obpas3ua B
copbeHT, Aecopbupys ero u onpeaenss BbIXo4 NOMYYEHHOTO BellecTBa. OCOBEHHO BaXKHO NpoBepATh adpdek-
TUBHOCTb AeCOpPOLIMM NMPU UMK OKOMNO KOHLIEHTpauumn o0pasua B yCroBuMsX ONbITa.

[nsi rapaHTMu HaCbILLEHUS ra3a-HOCUTENS TECTUPYEMbIM BELLLECTBOM UCTIONbL3YIOT TPU Pa3nnUYHbIE CKO-
pOCTM razoBoro notoka. Ecnu paccuntaHHoe gasneHue napa He AeMOHCTpUpPYeT 3aBUCMMOCTb OT CKOPOCTU
MOTOKA, TO CYMTAIOT, YTO ras HaChbILLEH.

[aBneHune napa BbIMUCHAIOT MO YPAaBHEHUIO

p_g_RT
v

TR )
raoe p — AaesneHue napa, MNa;

W — macca ucnapusLIeroca TeCTMpyeMoro BeLecTsa, r;

V — 06beM HacbILLEHHOrO rasa, MS;

R — yHuBepcanbHas rasosas nocrosiHHas, 8,314 hx/monb—" - K-1;

T — temnepartypa, K;

M — monsapHas macca TeCTUPYEMOro BeLecTsa, r/imons1.

M3mepeHHble 00beMbl AOIMKHbI ObITb CKOPPEKTUPOBAHbI C YYETOM Pa3HULIbI AABREHUA U Temneparyp

pacxogomepa u catyparopa.

6.8 Metoa Bpawatrouweroca poropa

6.8.1 MpuHUMN

3TOT MEeToA UCMONb3yeT BpaLLaloLUMINCA POTOP BA3KOCTHOTO BaKyOMMETPa, B KOTOPOM U3MEPSIOLLIMM
3MEMEHTOM SIBMAETCA HeBONbLLUOW| CTanbHOI LWap, NOABELUEHHbIN B MAarHUTHOM NOfe, U packpy4YuBaloLLMinca
BpaLlaloLWmm ero nonem [26—27]. BocnpuHuMaowLWwas KaTylwka no3sonseTr U3MepuTb CKOPOCTb BPALLEHUSI.
Korga wap gocruraer 3agaHHoro umcna 06opotoB, 06bI4HO 0kono 400 060poTOB B CEKyHAY, CHabXeHue aHep-
rMen NpekpaLlatroT, 1 NPOUCXOAUT TOPMOXKEHME 3a CHET CUMbl TPeHus rasa. MageHne cCKOpoCTU BpaLLEHUA
N3MEPSAIOT Kak PYHKUMIO BpeMeHu. [laBneHne napa BbiBOAUTCA M3 3aBUCALLEro OT AABMEHUs 3aMeaneHus
CKOPOGTM CTaNbHOTO LUapa. PekoMeHayeMblit AuanasoH aaenenus ot 10~4 o 0,5 Na.

6.8.2 O6opynoBaHue

CxemaTn4yecKku aKcnepuMmeHTarnbHas ycTaHOBKA nokasaHa Ha pucyHke 11. WameputenbHas ronoska
YCTaHOBNEHA B TEPMOCTATMPYEMOI Kamepe, oTperynuposaHHoi B npeaenax 0,1 °C. Cocya ¢ o6pasyom ycra-
HOBMEH B OTAENbHON Kamepe, Takke oTperynuposaHHon B npeaenax 0,1 °C. Bce apyrme yactu yCcraHOBKU
noaaepxusaiorcs npu 6onee BbICOKOW Temnepartype, 4ToObl NpeaoTBpaTuTL KoHaeHcaumio. Becb npubop
NOAKIIOYEH K BbICOKOBAKYYMHOM CUCTEME.

P Z 222277227
E 1
\; V1 A
1 _/ %
/
C - 1
Ny — N
RZA ¥ / ¢
é va 0 A #
A — ceHcopHas ronoska BpaLyatoLierocs potopa; B — avenka [/ ul v
¢ obpasuom; C — TepMocTaT, D — coeMHEHNe C BaKyyMOM Il M
(Typ60o Hacoc), E — Bo3gyLUHbIA TepMocTaT B 1/“ // va - = |
Z Z
PucyHok 11 — CxemMa ycTaHOBKM AN MeTofa Bpallyato- 4
werocsa poTopa D/

1"
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7 OaHHbIe n oTuer

7.1 OJaHHble

B nio6omM 13 npuMBeAEHHbIX BhiLLE METOAOB AABIIEHUE napa AOIMKHO ObITb ONpeAeneHo No KpamHen mepe
Ans ABYX 3Ha4eHuit Temnepatypbl. B ananasone ot 0 °C ao 50 °C npegnoututenbHee npu Tpex unm donee
3HaYEeHUsIX TeMNepaTyp, YToObl NPOBEPUTL NIMHENHOCTL KPMBOI AaBneHus napa. Ansa 3dy3MoHHbIX METOA0B
(sverikn KHyaceHa u U3oTepMmuyecKon TepMorpaBUMETpUN) U METOA A ra3oHaCHILLEHUA, PEKOMEHAYEMbIW TEM-
nepatypHblii guanasoH usmepenuin cocrasnser 120 °C—150 °C smecto 0 °C—50 °C.

7.2 OTvyeT O TECTE

OT4eT 0 TeCTe AOIMKEH BKIIOYATbL CrNeAyioLLyI0 MHOPMALMIO:

- UICNOMb3yeMblIVi METOA;

- TOYHYIO cneundmkauumio Belecresa (uaeHtudumkauma v npumecun) U npoueaypy npeasaputenbHOn
OYMCTKM, ECMNU OHA UMEEeTCS;

- ABa 3Ha4YeHus AasneHWs napa v Temneparypbl (MPeanovTUTENbHO Tpu unu Gonee) — Tpebyiotca B
AunanasoHe ot 0 °C ao 50 °C (unm ot 120 °C po 150 °C);

- He MEeHee 0AHOro 3Ha4YeHUs AABIEHUs napa AoIkHO ObiTh onpeaeneHo npu temnepartype 25 °C unu
HUXXE, ECIN 9TO TEXHUYECKN BO3MOXKHO NMPU BbIOPAHHOM METOAE;

- BCE UCXOAHbIE AaHHbIE;

- rpadouk B KoopauHartax lg p B sasucumoctm ot 1/T,

- oueHka gasnexua napa npu 20 °C unu 25 °C.

Ecnu HabniogaeTtca TpaHcdhopMaums BelecTBa (M3MeHeHUe COCTOSIHUS, pa3noXeHue), AomkHa ObiTb
OTMeYeHa crneaytoLas ngpopmauus:

- npupoaa U3MeHeHus;

- TeMneparypa, npu KoTopon NPOUCXOAUT U3MEHEHUE NPU aTMOCHEPHOM AABIEHUM;

- AasneHue napa npu temneparype Ha 10 °C u 20 °C Huxe Temnepartypbl nepexoaa u Ha 10 °C n 20 °C
BbILLE 3TON TEMMEpATypbl (ECNK NEPEX0A He OT TBEPAOro Tena A0 rasa).

[omkHa 6bITh YKkasaHa BCA MHpopMaLMA 1 3aMedaHus, BaXHbIE AN MHTEpNpeTauumn pesynsratoB, 0Co-
GEHHO B OTHOLLEHMU NPUMECEl U (PU3NYECKOTO COCTOSHMSA BELLECTBA.

12
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MpunoxeHue A
(pekomeHayemoe)

OLeHOYHbIN MeTOoA

BBeneHue

OueHoYHble 3Ha4YeHUs AaBnerHns napa MoryT 6biTb UCMONB30BaHbI:

- ANS peLleHns, KOTOPOe U3 3KCMepPUMEHTanNbHbIX METOL0B MOXET NPUMEHATLCS;

- ANs obecrneyeHns OLEHOYHBIX UNK NpederbHbIX 3Ha4YeHW B crnyyasx, Korga sKcrnepuMeHTanbHbeli MeToq Henpu-
MEHMWM MO TEXHUYECKUM MPUHUHEM.

OueHouYHBIA MeToq

[aBneHune napa XMAKOCTEN W TBEPAbIX BELLECTB MOXHO OLEHUTL C MOMOLLLIO MOAWUDULMPOBAHHOW Koppensauum
BatcoHa [28]. EfUHCTBEHHbIe HEOOX0AMMbIE SKCNEPUMEHTamMbHbIE faHHble — HopMarnbHas TouKa kuneHus. Metog npu-
MEeHUM AN fuanasoHa gaenenus ¢ 105 Ma go 102 Ma.

MogpobHasa nHopmMaLmsa o MeToge npuseaeHa B usganun «Handbook of Chemical Property Estimation Methods»
[29]. CM. Takke OECD Environmental Monograph No. 67 [30].

Mpouenypa pacyeta
[aBneHue napa BbIMUCIAIOT criegyroLMm o6pasom:

In—|, (A1)

rAe py, — AaBneHne napa npyu Temnepatype T,
AH,;, — TennoTa napooGpa3osaHus;
AZ, — KO3 PULMEHT cxatust (oLeHeHHsIA npu 0,97);
T — WHTepecywLlasa Temneparypa;
T, — HopMarbHasa TouKa KUNeHus;
m — 3aMNUpUYecKnii KoapPULIMEHT, 3aBUCALLMIA OT (DU3NYECKOrO COCTOSTHUSA NPU UHTEPECYIOLLEN TeMnepaType.
Hanee

%:KF(8,75+R|n ), (A2)
b

rae Kg — aMnupuyecknii KoapuLUeHT, yunThIBaloWMUiA NONAPHOCTL BelecTsa. [1na HeCKONbKUX CROXHBIX BELLeCTB KO-
addpuLmenTsl Ke ykasaHbl B cobinke [29].

[loBOnbHO YacTo AOCTYNHbLI AaHHLIE O TOYKE KUMEHUA NpW NOHUXEHHOM AaBneHun. B TakoM cnyqae gaBrieHune napa
BbIYUCAAOT CNeaytoLmmM obpasom:

m m-1
AH, TV T T T,
IRy =InpAy +W/§T1 1- [3 - 2-} 71—2m[3 —2—] In=t (A.3)

rae T1 — TOYKa KnneHua npu NOHMXEeHHOM AaBlieHUU P1.
OTyer
|-|p|/| NCNoNb30BaHUU OLUEHOYHOro MeTofa OTHET AOMKeH BKIKYaTb UcHepnbiBatoLyro I/IHCbOpMaLWIPO O BblMUCIIEHUAX.
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