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MNpeaucnoBue

Llenn, ocHOBHbIE NPUHLMMBI U OCHOBHOW NOPSAOK NpoBeAeHUs paboT No MeXrocyAapCTBEHHON CTaH-
AapTtusauum yctaHosneHel FOCT 1.0—92 «MexrocyaapcteeHHas cuctema ctaHgaptusauum. OCHoBHbIe Noso-
xeHusi» nFOCT 1.2—2009 «MexrocyaapctBeHHasi cuctema ctaHaaptusauun. CtaHgapTbl MEXrocyaapCcTBeH-
Hble, NpaBuIia U pekoMeHaaL 1 Mo MexrocyaapcTBeHHon cTaHgapTusaunn. Mpasuna paspaboTku, NpUHATUS,

NPUMEHEeHUA, 06GHOBNEHNS U OTMEHbI»

CeeaeHUA o cTaHgapTe

1 NOArOTOBNEH depepanbHbIM rocyAapCTBEHHBIM YHUTapHLIM NpeanpusatueM «Bcepoccuiickuin
Hay4YHO-UccneaoBaTeNbCKUA LEHTP cTaHAapTusaummn, nHdopmaummn u ceptudurKaLm cbipbsl, MaTepuarnos n
sewecTs» (PrYN «BHULICMB») Ha ocHoBe COBCTBEHHOTO ayTEHTUHHOIO NepeBoAa Ha PYCCKUIA A3bIK PyKOBO-
Aslero AOKYMeHTa, yKasaHHOro B NyHkTe 5

2 BHECEH ®eaepanbHbIM areHTCTBOM NO TEXHUYECKOMY perynnmpoBaHuio uMeTponormn(PocctaHaapT)

3 MPUHAT MexrocyaapcTBEHHBIM COBETOM NO CTaHAapTU3aLUKU, METPONOrMU 1 cepTudukaumm (Npo-
Tokon oT 20 okTabpsa 2014 r. Ne 71-M)

3a npuHATUEe NporonocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kop cTpaHsl no CokpalLieHHOe HaUMEHOBaHWe HaUWOHANBLHOIO opraHa
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 no cTaHgapTu3auuu

AsepbGanigxaH AZ AacTaHaapT

Apmenuns AM MwuHakoHoMukn Pecnybnukn Apmenuns

Benapycb BY locctaHpapT Pecnybnukn Benapych

Kuprusus KG KblprelactangapT

Mongosa MD Monpaosa-CtaHgapt

Poccus RU PoccrangapTt

TagXUKNCTaH TJ TapxukcTaHgapt

4 TMpukasom PefepansHOro areHTCTBa Mo TEXHUYECKOMY perynupoBaHuio U MeTponorum ot 20 Hos6psa
2014 r. Ne 1694-ct mexrocyaapcTBeHHbld cTaHaapT FTOCT 33033—2014 sBegeH B AeiCTBME B KayecTBe
HaLuoHanebHoro ctaHgapTa Poccuiickon ®egepauun ¢ 1 asrycta 2015 .

5 Hacrosiuunin ctanaapT naeHTudeH mexayHapogHomy aokymeHTy OECD Test No 104:2006 Vapour
Pressure (JasneHue napa)

MepeBopa ¢ aHrnuinckoro ssbika (en).
CreneHb cooTBeTCTBUA — naeHTndHas (IDT)

6 BBEJEH BMEPBLIE

UHbopmayusa 06 usmeHeHUsIX K HacmosiuieMy crmaHdapmy nybnukyemcs 8 exxe200HOM UHEOpMayUOH-
HOM yKka3amene « HayuoHarnbHbie cmaHOapmel», @ MeKCM USMEHEeHUU U IonpagoK — 8 eXXeMeCsIYHOM UHGhop-
MaUUOHHOM yKazamene «HauuoHanbHble cmaHOapmeiy». B cnydae nepecmompa (3ameHsbi) unu ommeHs!
Hacmosiwe20 cmaHO0apma coomeemcmeyiouiee ysedomnieHue b6ydem onybnuUKOBaHO 8 eXeMeCsYHOM
UHhopMayUuoHHOM ykasamene «HayuoHaneHble cmaHOapmel». Coomeemcemeyrouast uHgopmauusi, yee-
OdomrieHuUe U meKcmb! pa3Meu,alomces makxe 6 UHGhopmayUoHHOU cucmeme obujeeo rofib308aHuUss — Ha oghu-
yuansHoM calime ®edepailbHO20 azeHMcmea 1o MexXHU4YEeCKoOMy pezysiuposaHuio U Memposiozuu 8 cemu
UrmepHem

© CrangapTtuHdpopm, 2016

B Poccuiickoin ®eaepauum HacToAWwMA cTaHAAPT HE MOXKET 6bITb NOMHOCTBIO MW YaCTUYHO BOCMNPOU3-
BeleH, TUPaXMPOBaH U pacnpocTpaHeH B kavyecTBe oduumnanbHoro nsgaHus 6es paspelueHua deaepanbHoro
areHTCTBa No TeXHAYECKOMY PerynmpoBaHuio U METPOSIorMu
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BBegeHue

Hacroawumin crangapT naeHTUdeH nepecMoTpeHHon Bepcun Pykosoactea O3CP 104, npuHaTtoro B
1981 r. n BnocneacTBUM ckoppekTupoBaHHoro B 1995 r. B aTy Bepcuio BKNOYEH AOMNOMHUTENbHbINA
MeTod — 3 Py3NOHHBIN: U3OTEPMUYECcKasi TepMorpasumeTpus. NepeoHayanbHas Bepcus JaHHOro pyKoBoO-
asiero aokymeHTa 6bina paspaboTtaHa Ha ocHoBe MeToaa EC «[JaBneHue napay, onybnukosaHHoro B 1992r.
[11n B 2001 . B KA4EeCTBE AONONHNTENBLHOTC METOAA, PaspaboTaHHOro AN XMMUYECKNX BELLIECTB C O4EHb HU3-
KM AaBneHvem napa (snnote Ao 10-10 Ma).
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M E XTToOGCYOAPG CTHBEUHTHUB # C TAHDOAPT

METO[bI UCMBITAHUIA XUMUYECKOW NMPOAYKLMW, MPEACTABNSAIOLLENA OMACHOCTb
LN OKPY)XAIOLLEEW CPEQBI

DaBneHue napa

Testing of chemicals of environmental hazard. Vapour pressure

Dara BBegeHna — 2015—08—01

1 O6nacTb NnpUMeHeHusA

HacTosawumi CTaHAapT yCTaHaBnMBaeT MeTo onpeaeneHna gasneHna napa XuMn4eCcknx BeLecTB.
XapaKTepVICTI/IKI/I pa3fmM4HbIX METOO0B U3IMEPEHNA AaBneHnA napa npuseaeHbl B Tabnuue 1.

Tabnwuya 1— Xapakrepuctvka METOAOB U3MEPEHWS AaBMNEHNUs napa

BeulectBa OueHo4Has o
OueHo4Has PekomenayembIi
Metopn namepeHus CXO0OUMOCTb
BOCI'IpOI/I3BO£|I/IMOCTb avnanasoH
TBEpAble | Kugkue pesynbtaToB
JuvHamuyeckuin metos, Ja [0 25 % o 25 % 103—2-10%Na
OT1%m05% OT1%p05% 2-10°—10%Ma
CraTnyeckuii MeTog Oa Oa 5%—10 % 5 %—10 % 10—105Ma
102—10% Ma
MeToza n3oTeHnckona Ja Ja 5%—10 % 5%—10 % 102—10° MNa
OddpyanoHHbIN mMeTogd: BanaHc Oa Oa 5%—10% 0o 50 % 103—1 Na
OaBneHusi napa
OddyanonHbIn MeToa: sdelika| [a Na 10 %—30 % — 1071°—1 Ma
Knyacena
QdPy3noHHLIN MeToa: n3oTep- Ja Ja 5 %—30 % o 50 % 10-1—1 Na
MUYecKasi TepMorpaBumMeTpus
MeTop, rasoHachILeHNs Na Na 10 %—30 % o 50 % 10710—103 Ma
MeTop Bpawatowerocst potopa Na Oa 10 %—20 % — 104—0,5Ma

2 TepMWHbI, onpeaeneHnsa U eAUHULbI U3MEpPEHUA

B HacTodAWeM cTaHOapTe NpMMeHeHbI clieayoLlme TepMUHBI C COOTBETCTBYIOLMM onpeaeneHneM:
OaBreHue napa BellecTBa (vapour pressure): [laBneHne HacbILEHHOTo Napa Had TBepablM Ui Xua-
KAM BELLLECTBOM.

Eaovnuua gasneHnst B cucteme CU — nackans (IMa). Huxke npusegeHsl Apyrue equHULBI U3MepeHns,
KOTOpble NMPUMEHSNINCE paHee, BMecTe ¢ KoaddpunumeHTaMmm nepecyeTa:

1 Topp =1 MM pT. cT. = 1,333 - 102 Ma
1 atMocdepa =1,013 - 105 MNa
1 6ap =105Ma

WU3paHne opmumanbHoe
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Eaununuen CU ana usmepeHus TemnepaTtypbl asnaetca KenbeuH (K). Mepesoa rpagycos Lienbcua B rpa-
Aaycel KenbBuHa ocylecTBAsOT No gopmyne

T=t+273,15, (1)

rae T — Temnepatypa B rpagycax KenbBuHa unv TepmoanHaMudeckas TeMneparypa;
t — TemnepaTypa B rpagycax Llenbcus.

3 WUcxoaHble NOnoXxeHusi

B ycnosusax TepMoaMHaMUM4eCcKoro paBHoBecus AaBreHne napa YucToro BewwecTsa 3aBUCUT TONbKO OT
Temnepatypbl. PyHaameHTanbHbIe NPUHLMIMBI 3TOro ABMEHUs onucaHbl B nutepartype [2], [3].

[inA Bcero ananasoHa AasneHus napa ot meHee 10~10 go 10° Ma HeBO3MOXHO NPUMEHUTL KaKyio-NM6o
€OWHCTBEHHYIO NpoLeaypy u3aMmepeHus. B HacTosimin cTaHaapT BKIHOYEHbl BOCEMb METOAOB U3MEPEHUS AaB-
neHus napa, KoTopble MOXHO NPUMEHSATb B pasfuMyYHbIX AnanasoHax BefiMiuH AaeneHus napa. CpaBHuTenbHasa
XapakTepucTuka 3TUX MeTodoB nNpuseaeHa B Tabnuue 1. MeToabl NpUMeHUMBI TONBKO ANS BELLECTB, KOTOpbIe
He pasnaratoTcs Ha COCTaBHbIE YacTu B YCINOBUSIX NpoBeaeHus TecTta. Ecnn akcnepumeHTanbHble MeTOAbl He
MOryT 6bITb MPUMEHEHbI MO TEXHUYECKUM NpUYMHaM, AaBEeHNe napa BCe e MOXHO OLEHUTb, U pekoMeHaye-
MbIl OL€HOYHbIN MeToA NpUBeAeH B MPUoXXeHuu A.

4 BewecTBa cpaBHEHUA

BelluecTBa cpaBHeHUs! He UCToNb3YHT. OHU NPUMEHSIIOTCA, INaBHLIM 0Gpasom, 451 epUoaNYecKom Npo-
BEPKW BOCMPOU3BOAMMOCTM METOAA U AN1sl CPABHEHUS C pe3ynbTaTtaMu, NoNy4YeHHbIMU APYTMMA MeToaaMu.

5 MpuvHUKMN TecTa

[asneHune napa onpeadensoT Npu pasnuyHbIX Temnepartypax. B orpaHnyeHHOM TemnepaTtypHom gnana-
30He norapudm aasneHnsi Napa YNCToro BewwecTsa ABNAETCA NMHENHON (byHKUMEN NHBEPCUU TepMoanHaMuU-
YecKolr TeMnepaTypbl COrnacHo ynpoLweHHoMy ypasHeHuio KnanenpoHa-Knaysuyca:

AHv
Igp ="+ const, (2
23RT
rae p — AaeneHuwe napa, MNa;
AHv — Tennota napoobpazoaHus, [k/Monb;
R — yHuBepcanbHas raszoBas noctosHHas, 8,314 x/(monb - K);
T — TemnepaTtypa, K.

6 OnucaHue TecTa

6.1 OuHamuyeckun metog (metoa Kotrpenna)

6.1.1 MNpuHuun

[aBneHune napa onpeaensitoT U3aMepeHneM TemnepaTypbl KUNEHUA BelLlecTBa Npu AaBrieHNA B UHTEpBa-
ne mexay 103—105 MNa. [laHHbI MeTog Taloke pekoMeHA0BaH ANa onpefeneHus TemnepaTypbl kuneHus. Ana
3TOM Uenv oH npuMeHm BnnoTe Ao 600 K. Temnepatypa KUNeHns XxnakocTn Ha rnybuHe ot 3 4o 4 cm npubnusu-
TenbHO Ha 0,1 °C BbllWe, YeM Ha NOBEPXHOCTU U3-3a FTMAPOCTaTUYECKOrO AaBrneHns cTonba XXMaKocTu.

B meTtoge KotTtpenna [4] TepmomeTp ycTaHaBNMBaloT B NApoBon hase BbllLie NOBEPXHOCTU XUAKOCTU, U
KMNsiLLas XXuaKoCTb HEMpepPbIBHO MOAHUMAETCA HaA WapUKoM TepMoMeTpa. TOHKUIA CINOo XXUAKOCTU, Haxoast-
Lieica B paBHOBECUM C NAPOM NpK aTMocepHOM AaBneHUU, NOKpbIBaeT Wwapuk. TakuMm obpasoM, TepMomeTp
nokasbiBaeT UCTUHHYHO TOUKY KUMeHUs1 6e3 oLuMBOK, BO3HUKAIOLWWMX 3a cHET Neperpesa Uiy ruapocTaTu4eckoro
Aasnexus. Hacoc KoTTpenna nokasaH Ha pucyHke 1. TpyGka A coaepXuT KAMNSLLYHO XXWAKOCTb. MnaTuHOBLINA
npoBsoa B, BMOHTUPOBaHHbIN B AHO, obecneunsaeT oqHOPOAHOCTL kKuneHus. bokosas Tpybka C coemHsieTcs ¢
XONoAUNbHUKOM U KOXYX D npenaTcTByeT nonagaHuio XonoaHoro koHaeHcaTa Ha TepmomeTp E. Mpu kuneHun
XUAKOCTU B TpyOKe A Ny3bipy U XXKNAKOCTb YNaBNNBaOTCA BOPOHKOW U BbISIMBAIOTCS Yepes [iBa nneyva Hacoca F
Hafj LWapuUKoM TepMoMeTpa.

2



rOCT 33033—2014

A — TpybKa, coaepxallan KANALWY XWMOKOCTb, B — nnaTuHOBLIA Npo-
BOJ], BMOHTUPOBAaHHbIV B AHO; C — BokoBas Tpydka; D — koxyx; E — Tep-
MoMeTp; F — nne4vo Hacoca

PucyHok 1 — Hacoc Kottpenna B

6.1.2 O6opypoBaHue

BeicokoTouHbIR Npnbop, paboTatoLwnin no npuHuuny Kottpenna, npuseaeH Ha pucyHke 2. OH COCTOUT U3
TPYOKM C 30HOW KUMEHWS B HUXKHE YacTW, OXNaauTens B cpeaHen YacT 1 BbINYCKHBIM OTBEPCTMEM M 0B04KOM B
BepxHen YacTn. Hacoc KoTTpenna yctaHOBMNEH B 30HE KUNEHWUH, KOTopas HarpesaeTcs Npu NnoMoLUun anek-
TpoHarpeBaTeribHOro aneMeHTa. TemnepaTtypa N3MepsaeTCa 3akpblTON KOXYXOM TEPMONapon Unmn pesncTus-
HblM TepMOMeTpOM, TMpUKpenneHHbIM HaBepxy 4epes obopok. LUTencens noaknoyeH K cucteme
perynnpoBaHusi Aaenexus. lMocnegHssi COCTOUT U3 BaKyyMHOro Hacoca, bydgepHoro o6bema, MmaHocTaTa ansi
nogayv asota Ang perynmpoBaHns AasfieHns U MaHoMeTpa.

B C
L)

— I_
D

o

b
1

A — Tepmonapa; B — BakyymHbI 6ydepHbii obbem; C — gatyuk gaene-
Hus; D — coeauHeHue ¢ BaKyyMoM; E — Touka uaMepeHus; F — anek- \E

TpoHarpesaTenbHbIi anemeHT c.a. 150 Bt

Pucyrok 21) — Mpumep npuGopa, paGoTalowero no NpUHLMNY
KoTtpenna

6.1.3 MNpouepypa TecTta

6.1.3.1 BelyecTBo nomeLLatoT B 30HY kuneHns. MoryT BO3HUKHYTb Npobnemel npu paboTe ¢ TBepAbIMU
BellecTBaMu, He ABMSIOLLMMUCS MOPOLLKOOGpasHbIMU, HO UX MHOTAa MOXKHO paspeLUnTb, Harpesas oXnaxaaro-
LW koxxyx. Mprnbop ykpennsoT Ha 0604Ke U BeLLeCTBO AerasnpytoT. ATOT MeTOA HeMb3si IPUMEHATL AN NeHs-
LLMXCH BELLECTB.

1) B 6.1.2 onuncaHo ycTpoiicTeo npubopa, npumep kOTOPOro NPUBEEH Ha PUCYHKe 2, O[IHaKO MOMHOro COOTBETCTBUS
MeXay ONMCaHMEM COCTaBHbIX YaCTeW B TEKCTE U HA PUCYHKE 2 HeT.
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6.1.3.2 YcraHasnuBealoT caMmoe Hu3Koe TpebyemMoe aaBneHue 1 BKNovaoT Harpes. OgHOBpeMeHHO noa-
KIloYaloT TeMnepaTypHbIA AaTYMK K CaMOMNUCLLY.

6.1.3.3 PaBHOBecue gocturaeTcs, Korga npu nocTOAHHOM AaBneHnn UKCUpyeTca NOCTOAHHaA Temne-
paTypa kuneHus. Heob6xoamMmo uzberats 6ypneHus B npouecce kunsayeHus. Kpome Toro, B oxnagutene goskHa
Npou30i1TU NonHas koHAeHcauus. MNpuy onpeageneHny AasneHns napay TBepAbiX BEWECTB C HU3KON TeMnepary-
poii NnaBneHns HyXXHo u3beratb 6TOKMPOBKU XONMOAUMBLHMUKA.

6.1.3.4 TNocne duKkcMpoBaHUS AaHHOW TOUKN paBHOBECUS YCTaHaBNMBaoT 6onee BbICOKOE AaBMEHMUE.
Mpouecc NpoAoIbKateT 40 AoCTWKeHUs AasneHus 10% Ma (scero npumepHo oT 5 Ao 10 Touek usmeperus). Ans
NPOBEPKU TOUKM paBHOBecUs! criedyeT NOBTOPUTL NPOLLEAYPY NMPW CHDKaKLWEMCS AaBNeHUN.

6.2 Ctatuyeckumn metopq

6.2.1 MNpuHuun

B cratnuyeckom metoge [5] AaBneHue napa npu TepMoOAUHAMUYECKOM PaBHOBECUU onpeaensitoT npu
ofHow onpeaeneHHor Temneparype. 3ToT MeTo NPUMEHUM 41151 YUCTIX BELLeCTB, MHOTOKOMMOHEHTHBIX KU~
KOCTel M TBepAbIX BelecTs B AnanasoHe ot 10 Ao 10° MMa, a npu cobniogeHun ocoboii TLaTenbHOCTH Takke B
avanasoHe ot 1 oo 10 Ma.

6.2.2 OGopynoBaHue

O6opyaoBaHue COCTOUT U3 TepMOCTaTUPYIOLe BaHHbI (MOrpelwHoCTb M3MepeHusl Temnepartypbl
+ 0,2K), cocyna ansi obpasua, NoaKMo4YeHHOTo K BaKyyM-MpoBoOAY, MaHOMeTpa U CUCTEMBI ATl perynupoBaHust
AasneHus. Kamepa ans npo6 (pucyHok 3a) nogknioueHa k Bakyym-npoBogy Yepes knanaH 1 auddepeHumans-
Hblil MaHoMeTp (U-o6pasHas Tpybka, coepxallas noaxoasLlyto MaHOMETPUYECKYHO XKUAKOCTb ), KOTOPbIN Chy-
XWUT B KavecTBe HyNeBOro uHaukaTtopa. PTyTb, cunukoHbl M bTanatbl SIBASKOTCA MPUrogHbIMU  Anist
ncnonb3oBaHus B AudepeHunansHoOM MaHOMeTpe, B 3aBUCUMOCTM OT AnanasoHa AaBneHus U XAMUYEecKoro
noseAeHUs TecTupyemoro BewlecTsa. OgHako U3 NpUPOAOOXPaHHbLIX COOBPaxKeHWUn NCNONb30BaHUS pTyTU
cnepyeT nsberatb. TecTupyemoe BeLECTBO He JOMMKHO 3aMeTHO pacTBOPATLCS UMM pearnpoBaTh C XKUAKOC-
Tbto B U-06pasHoin Tpybke.

BmecTto U-06pasHor TpybKku MoXeT BbITb MCNONb3oBaH MaHoMeTp (pucyHok 36). MaHomeTp MoxeT 6biTb
3anornHeH pTyThio B AManasoHe oT HopMarbHoro aasneHus oo 102 Ma, a CUNUKOHOBLIE XUAKOCTU 1 hTanathl
NPUroAHsI NpU AasneHun Hike 102 Ma snnoTs Ao 10 Ma. CylwecTBYOT U Apyrue TUMbl AaTYAKOB AaBIIEHUS,
KOTOpble MOryT BbITb UCMNOMb30BaHL! NpY AasneHun Huke 102 Ma, a HarpeBaemble MeMBpaHHble MaHOMeT-
pbl — Aaxe Hivke 101 Ma. TeMnepaTypy M3MepsitoT Ha BHELLIHel CTeHKe coepxallero obpasel cocyaa unu s
cocyae.

6.2.3 Mpouenypa Tecta

Wcnonb3ys obopyaosaHue, npusedeHHoe Ha pucyHke 3a, U-o6pasHyto TpybKy 3anomnHsiioT BblbpaHHOM
XUAKOCTbIO, NpedBapuTeslbHO AerasnupoBaHHON Npu MOBbILEHHOW TemnepaType. TecTnpyemoe BelwwecTBO
nomeLLatoT B Npubop 1 AerasnpyroT Npu NOHWKeHHON TemnepaTtype. B criy4yae MHOrokoMnoHeHTHoro o6pasua
TemnepaTypa AoKHA OblTb A4OCTATOMHO HU3KOW, YTODbI NCKMIOYNTL USMEHEHWS B ero coctase. PaBHoBecue
MoxeT ObITb ycTaHoBNeHo 6onee GbicTpo Npy nomelumsaHi. O6paseL, MOXHO OX/1aauTb XKUAKAM a30TOM Uin
CYXUM NbAOM, HO HeobXxoanMO TLaTenNbHO U3beraTb KOHAEHCALMM BO3ayXa UK paboyeit XXMaOKOCTU Hacoca.
OnsyaaneHus Bosgyxa npoBosiT BcacblBaHWe B TeYeHNEe HECKOMbKUX MUHYT MPWY OTKPLITOM KranaHe Hag cocy-
AoMm ¢ obpasLoM. MNMpu HeobxoAMMOCTU NpoLiecc AerasnpoBaHUsi MOBTOPSIFOT HECKOSLKO pas.

Koraa o6pasel, HarpeBaeTcs NpuY 3akpbiTOM KnanaHe, AaBreHne napa ysenumunsaetcs. 370 NPUBOAMT K
n3mMeHeHuUto paBHoBecus xuagkocTn B U-Tpy6ke. YToGbl €ro KoMneHcMpoBaThb, B NpuGop nogatoT asoT U BO3-
AyX 0o Tex nop, noka rnokasaHue auddepeHumansHoro MaHomeTpa He ByaeT cHoBa Ha Hyne. Heobxoammoe
Ans 9TOro JaBneHne MoxeT BblTb CYMTaAHO ¢ MaHoMeTpa Unu Npnbopa Gonee BEICOKON TOYHOCTU. DTO AaBne-
HUWe COOTBETCTBYET AaBleHWo Napa BelwecTsa npu TeMmnepaType nsmepeHus. B npubope, nokazaHHOM Ha
pucyHke 3b, gaBneHue napa cuUMTbIBAETCA HENOCPEACTBEHHO.

[asneHune napa onpegensioT Yepes HebosbLUMe UHTepPBasbl TeMnepaTtypbl (Bcero 5—10 Touek uamepe-
HWS) BNNOTb 40 HeobxoaMmoro TemnepaTypHOro Makcumyma.

[ns npoBepk1 HeoBX0AMMO NOBTOPUTL HU3KOTEMMEPATYPHOE CUMTLIBaHWe pesynbTaToB. Ecnv Bennyn-
Hbl, NOSYyYeHHbIE MNP NOBTOPHOM CHUTLIBAHWUM, HE COBMaAatoT C KPUBOW, MOSTyHEHHOM NPy BO3pacTatoLmxX TeM-
nepaTypax, 3T0 MOXET sIBNATLCA CNeACTBMEM OAHON N3 cnefyoWwmnx NpUYmH:

- obpasel Bce elle coaepXkuT Bo3dyX (Hanpumep, B criyvae 0ueHb BA3KUX MaTepranos) UMM HASKOKUMS-
LiMe BellecTBa, BbiAENsOWNecs B MPoLecce HarpesaHus;

- BeLLeCcTBO MpeTepneBaeT XMMNYECKYHo peakLmio B UCCriegyemMoM TemnepaTypHOM AuanasoHe (Hanpu-
Mep, pasnoxeHue, NonMMepusaLus).

4
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1 — TecTMpyeMoe BeLlecTBOo; 2 — naposas (asa; 3 — BbICOKO- 1 — TecTupyemoe BellecTBO; 2 —naposas ¢asa;
BaKyyMHbIiA knanaH; 4 — U-Tpy0ka; 5 — uHaukaTop AaBrneHus; 3 — BbICOKOBAKYYMHbIi knanaH; 4 — membpaHHbIii yka-
6 — TepmocTaTuieckan BaHHa; 7 — yCTpPOWUCTBO ANs usMepe- 3aTenb; 5 — vHAMKaTOp AaBreHus; 6 — TepMocTaTt-
HUSA TemnepaTtypbl; 8 — BaKyyMHbIi Hacoc; 9 — BeHTuns- Jyeckas BaHHa; 7 — YCTPOWCTBO ANl MU3MepeHus
uvs/rnoaada asota Temnepartypbl
PucyHok 3a PucyHok 3b

6.3 U3oTeHUCKONUMECKUIA MeToA,

6.3.1 MpuHuun

WMsoTeHuckon [6] OCHOBaH Ha NpMHLMME CTaTM4ecKoro Metoaa.

O6paseu nomelLatoT B 6annoH, noaaepxuBaembiii Npy NOCTOSHHOW TeMMepaTtype, KOTOPbI NOAKMIOYEH
K MaHOMETPY 1 BaKyyMHOMY Hacocy. [pumecy Gonee netyume, YeM BELLECTBO, YAANSIOT AErasvpoBaHUeM npu
NOHWKEHHOM AaBrieHun. [laBneHune napa obpasua npv BeiGpaHHbIX TeMnepartypax cbanaHcMpoBaHO U3BEC-
THbIM JaBNEHNEM MHepTHOro rasa. N3oTeHuckon paspaboTtaH Ans uamepeHus AaBrneHus napa onpefeneHHbIX
XWUOKWX YreBoAOPOAOB, HO OH TaKke MOXET UCTONb30BaTbCs AnA CCNefoBaHns TBepabix BewwecTs. Metop,
06bI4HO He NpUroAeH ANsi MHOFOKOMMOHEHTHLIX cCUCTEM. Pe3ynbTaThl MOryT cofiepkaTk HebonbLume oLmbku
norpeluHocTyn Ans o6pasuos, coaepXallmx HeneTyume npumecu. PekomeHayemblii ananason — ot 102 go
105 MNa.

6.3.2 O6opynoBaHue

Mpumep wun3mepsioWeEro ycTpouMcTBa nokasaH Ha pucyHke 4. [onHoe onwcaHve npvBeneHo B
ASTM D 2879-86 [6].

6.3.3 lMpoueaypa Tecta

Onsa »XuoKmx BelecTs CaMo BELLECTBO MOXET BbICTyNaTh B Ka4eCTBE MaHOMETPUYECKO KMAKOCTU B
AnddpepeHumansHoM MaHomeTpe. KonmyecTBo XUAKOCTU, AOCTATOUHOE Ans 3anofiHeHusl 6annoHa U KOpoTKO-
ro nneya maHomMeTpa, NoMeLLaloT B U30TEHUCKONMN. MI30TEHUCKON NOACOEAMHSIIOT K BAKYYMHOW CUCTEME U OTKa-
YMBaIOT BO3AYyX, 3aTeM 3anonHAT a3oToM. YTo6bl yAanuMTb OCTATOYHbLIA KUCNOPOA, OTKauky BO3AyXa U
NPOAYBKY CMCTEMbl MOBTOPSIOT ABaXAbl. 3anonHeHHbI U30TEHUCKON YCTaHaBMUBAOT B FOPU3OHTanbHoe
nonoxeHue, 4to6bl o6paseL NPOHWMK TOHKUM croeM B 6annoH n MaHomeTp. [laBneHne cucTeMbl yMEHbLUIAIOT 4O
133 INa n obpaseL, OCTOPOXKHO HarpeBaloT A0 kKuneHus (YAansoTCs pacTBOPEHHbIE ra3bl). 3aTem U30TeHUcKon
yCcTaHaBnvealoT Takum ob6pasomM, 4Tobbl o6pasel, cHoBa nepemecTuricsl B 6ansoH 1 3anosiHuIl KOPOTKOe NeYo
MaHomMeTpa. [laBneHue noaaepXxuBaloT Ha ypoeHe 133 lNa.

YanvHeHHbIn koHew 6annoHa ¢ o6pa3uom HarpeBaloT Ha HeGoNbLLOM NNIaMeHN 4O TEX MOP, NMoKa Bbldensi-
eMblii 06pa3sLIOM Nap He pacLUMPUTCS [OCTATOYHO AMNs TOTo, YTOObI NEpPeMecTMTbL YacTb 06pasLa U3 BepxHen
yactu 6annoHa u nrevya maHomeTpa B MaHOMeTp, co3aBas Hano/IHeHHOe ra3oM, cBoGogHoe OT a3oTa npo-

5
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A — yCTpOIACTBO perynupoBaHus fasneHns; B — Tpybka (HapyXHbIM guamMeTpom 8 Mm); C — OCyLUEHHbIi a30T B CUCTEME AlaBeHus;
D — nap o6pasua; E — ManeHbknii HakoHeuHUK; F — xuakuii obpasel,

PrucyHok 4 — Tlpumep usmepstolwero yctpoincresa (M30TeHmckon)

CTPaHCTBO. 3aTeM M30TEHWCKON MOMELLAKT B M30TEPMUYECKY0 BaHHY U CO34at0T AaBfieHMe asoTa, paBHoe
fAaBneHuto o6pasua. B cocTosHMM paBHOBECKs AaBfieHMe asoTa paBHO AAB/EHMI0 Napa BelecTsa.

Ons TBepAbiX BELWECTB B 3aBUCUMOCTU OT Auana3oHa AaBfieHWs W TeMnepaTypbl UCMOMb3YOT Takue
MaHOMeTpUUECKME XUAKOCTH, KakK, HanpuMep, CUIMKOHbI Unu pTanatsbl. JerasupoBaHHylo MAHOMETPUYECKYHo
XMAKOCTb 3a/1MBAlOT B 6a/1/I0H Yepes A/IMHHOE NeYo N30TeHUCcKona. 3aTeM aHann3pyemblii TBepablii o6pa-
3eL, MoMeLLaT B 6asi/IoH 1 AerasupyoT Npu NoBbIWEHHON TemMnepaTtype. Mocne 3Toro M30TeHUCKON HaKMOoHS-
0T TakuM 06pa3oM, 4TO6bl MaHOMeTpuyeckas XUAKOCTb Morna Teds B U-06pasHyto TpyoKy.

6.4 3ddy3noHHbIN meTog (6anaHc gaBneHusa napa) [7]

6.4.1 TMpuHumn

O6pa3sel TeCTUPyeMOro BelecTBa HarpesatoT B HEOO/bLION Neyn, TOMELLEeHHO Nog BakyyMHbIM Kona-
KOM. Meyb HaKpbITa KPbILLKOV C HE60NbWNMMN OTBEPCTUSAMYU U3BECTHOrO AnameTpa. Napbl BelwecTsa, ynetyum-
BalolLMecs yepes OfJHO U3 OTBEPCTUI, HanpaBs/ieHbl Ha Yallly O4eHb YYBCTBUTE/IbHbIX BECOB, KOTOPblE Takxe
Haxo4ATCcsA Nog BakyyMHbIM KOINAakoM. B HEKOTOPbLIX MOJeniaxyalla BeCOB OKPY)XeHa oxaxatoLein kamepoi,
obecneyvBatLLeil paccesHne Tensa Hapyxy 3a CHeT TensIoNPOBOAHOCTH, U OX/TaXAaeTCa U3fydyeHnem, npu
3TOM ucnycKaeMblil nap KOHAeHcupyeTcs Ha Hell. KuHeTuueckas aHeprus cTpym napa feiicTByeT Kak Harpyska
Ha Becbl. [laB/ieHne napa MOXHO y4yecTb ByMsa cnocob6amu: HenocpeACTBEHHO 13 NOKa3aHWil BECOB, a Takxe Mo
WHTEHCMBHOCTW napoobpa3oBaHus, UCNob3ysa ypasHeHue Mepua—KHyaceHa [2]:

©)

rane P — paBneHue napa, lNa;
G — WHTEHCMBHOCTb NapoobpasoBaHus, Kr/(c mv2);
R — yHuBepcasnbHas rasosas noctosiHHas, [hx/(Monb mK);
T— Ttemnepartypa, K;
M — wmonapHas macca, r/Mosb.
PekomeHgyemblit gnanasoH ot 10_3 40 1 Ma.
6.4.2 O6opygoBaHue
O6wWwwnii NpuHLMN Npubéopa NPonAIIOCTPUPOBAH Ha pUcCyHke 5.
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A — ocHoBaHue; B — BpallatoLlasncs kaTywka; C — sakyymMHblid konnak; D — Becel ¢ Hallkamu; E — yCTPONCTBO U3MepeHns Bakyyma;
F — xonopuneHas kamepa; G — nevb — ucnapurens; H — cocya ibtoapa ¢ xuakum asotom; I — namepeHue temnepartyps o6pasua;
J — TecT-BeLLEeCcTBO

PucyHok 5 — MpuGop ansa acpdyanoHHoro metoga (banaHca AasneHus napa)

6.5 Addy3noHHLIN MeTop (Aa4veintka KHyaceHa)

6.5.1 MpuHUMN

MeToq ocHOBaH Ha OLleHKe Macchl TECTUPYEMOro BeLlecTBa, BblAeNAOLLEerocs B Buae napa us s4enku
KHyacena [8] 3a eAuHULY BpeMeH/ Yepes MUKPo-0TBepCTUE B YCNOBUSAX YbTpa-Bakyyma. Maccy ncnyckaemo-
ro napa MoXHo orpeennTs b0 no noTepe Maccbl AUekv, TMbo KOHAEHCUPYS Nap NPU HA3KOW TemnepaType 1
onpenenas KonM4ecTBO UCNapUBLLErocs BelllecTsa ¢ NoMOoLLbo XpoMaTorpaduun. [lasneHve napa BbMUCASIOT
no ypasHeHuo Xepua—KHyaceHa (6.4.1) ¢ nonpasodHbIMU Ko3dpduuneHTamu, 3aBUCALLIMMUN OT NapaMeTpoB
npu6opa [9]. PekomeHayeMblii ananasoH — oT 10-19 go 1 Na [10—14].

6.5.2 OGopynoBaHue

OB NPUHLMN ANs ocyLlecTBene-

HUs adppysnMoHHOro MeToaa (Adenka | 4 (-4
KHyaceHa) nokasaH Ha pucyHke 6. f ;
1 1

V4 ANRANRAN

1 — coeguHeHue ¢ BaKyyMoM; 2 — nnaTUHOBbIN
OTCEK C PE3UCTUBHBIM TEPMOMETPOM; 3 — KpbILLKa
ONs1 BaKyyMHOrO KOHTeWHepa; 4 — ynnoTHUTENb-
HOE KONbUO; 5 — anioMUHUEBLIN BaKyyMHbIA KOH-
TenHep; 6 — yCTpOMCTBO [AnNs  YCTAHOBKU U
ynaneHus ady3snoHHbIX siveek; 7 — Kpblllka C©
pe3bboit; 8 — ranka-bapauuex; 9 — 6onTbl;
10 — adpyanoHHble avelikn; 17 — Harpesaternb- ﬂ/

HbIW 3MeMeHT

Pucynok 6 — MpuGop achdy3noHHOro MeTo-
Aa (c ucnonb3oBaHueM siuenku KHyaceHa) | Scm 1
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6.6 Odpdhpy3noHHBbIN MeToA (M30TepMUYEcKas rpaBUMeTpUs)

6.6.1 MpuHUMN

MeTon OCHOBaH Ha ornpefeneHnn nokasarternein ycKopeHHOM MHTEHCUBHOCTI NapoobpasoBaHna TecTu-
pyemMoro BeLlecTBa Npu NoBeILLEHHON TemnepaType U HopMmalibHOM AaBMeHUU C NCNoMb3oBaHMeM Tepmorpa-
BumeTpun [10, 15—20].

NHTeHcuBHOCTL Napoobpa3oBaHna Vo OLEHWBAIOT B NpoLecce MeAneHHoro TeHeHnst BblbpaHHoro kom-
noHeHTa B aTMocdepe MHepTHOro rasa. [pn 3ToM OTCNeXMBaloT NOTEPIo Macchl B onpeaeneHHbIX nHTepsanax
Temnepatypbl T no KenbBuHy Yepes onpeaeneHHble NpoOMexyTku BpemMeHu. [lasneHne napa p; BbYUCAIOT
N3 BENUHWH V1, UCNOMb3YS NMHENHYIO 3aBUCUMOCTb MeXay JlorapuMomM AaBneHns napa u norapngpmom
MHTEHCUBHOCTU NapoobpasoBaHus. Mprn Heo6XoAMMOCTI MOXHO NMPOBECTU 3KCTPaNONALMIo AnA TemnepaTypsl
20 °C 125 °C npunomoLLu perpeccroHHoro aHanusalg Py 1/T. 3TOT MeToa MpUMEHUM AN BELLECTB C HU3KUM
nasnenvem napa 1010 Ma (10-'2 mBap) u ¢ yncToTol MakcumanbHo 6rnakoi K 100 %, ANa UCKMYeHUs
HenpaBWbLHON UHTepMpeTaLn NoTepmn Macchl.

6.6.2 ObopynoBaHue

06w npuHLUMN ons ocywecTBneHns achdy3noHHOro Metoda (M30TepMUYECKON rpaBUMeTpUN) MokasaH
Ha pucyHke 7.

Micro
/—
N, gas : balance
at ambient
pressure I

I L
N, gas ‘ * Oven
Adjastable/ Rotameter -
valve
Sorption unit a‘ [ ~~_Sample camer
/— ‘ plata
— —
_ﬂl_;__
| L | |
| = 1
. \\ﬂstable \Suction pump
valve
Constant flow rotameter with Chart recorder

a multiple barrier system

PucyHok 7 — Cxema yctaHoBkU Ansi 9¢pdpy3MoHHOro metoaa (M30TepMUYECKOW rpaBuMETPUM)

MnactuHa c obpasLom, noMeLLeHHasl Ha MUKPOBECHI B KAMePEe C KOHTPONMPYEMO TeMnepaTypou, kada-
eTcs B TOKE OCYLLUEHHOro a3oTa, KOTOPbI OTHOCUT UcNapuyBLUMECA MONeKy bl TecTupyemoro sewecTsa. Mocne
BbIXOJa U3 KaMepbl MOTOK rasza ouunaeTcsl Ha cCopbLUOHHOM YCTPOMCTBE.

6.6.3 MNpouepypa Tecta

TecTupyemoe BeLLeCTBO HaHOCHAT TOMOrE€HHbIM CITI0eM K NOBEPXHOCTU 3€PHEHOWN CTEKTAHHON NNaCTUHBI.
B cnyuae TBepAbIX BELWECTB, NacTMHy paBHOMEPHO CMa4YnBaloT pacTBOPOM BelLeCcTBa B COOTBETCTBYHOLEM
pacTBopuUTEre U BLICYLLUMBAIOT B UHEPTHON aTMocdepe. [1na nposeaeHNs U3MepeHUin NNAcTUHY C TOHKUM Cho-
eM obpasLa noaBelunBaloT B TEpMOrpaBMMeT pUYECKUiA aHanusaTop U 3aTeM HenpepbIBHO onpeaensitoT note-
pto Maccbl 0bpasua Kak (byHKUUIO BpEMEHN.

8
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WMHTeHcMBHOCTL NapoobpasosaHus Vy Ansi onpeaeneHHon TeMnepaTypbl BbIMUCSAIOT N0 NoTepe Macckl
Am nnacTuHbl ¢ obpasuom:

Vr =g (gem=2h7), (4)

Am
roe F — nnoluagb NoBepXHOCTN HAaHEeCEHHOTo TeCTUPYEeMOro BellecTBa, 00blYHO paBHas niowaau niactu-
HbI;
t — Bpemsa Ans notepu maccbl Am.
,U,aBJ'IeHI/Ie napa p+BbIMUCTIAIOT, OCHOBbIBAACH Ha €ro (byHKLLVIOHaﬂbHOVI 3aBUCAMOCTU OT UHTEHCUBHOCTHA
napoo6pasosaHusa Vy

lgpr=C+D-lgMVy, (5)
rae C n D — KoHcTaHThI crneyudunyHble, 4N CNoMb3yeMOo 3KCNepuMeHTanbHOM YCTaHOBKY, 3aBUCALLME OT
AvnameTpa M3MepuTenbHOM KaMmepbl M CKOPOCTU MOTOKA rasa. OTU KOHCTaHTLl HeobxoanMo npea-
BapUTenbHO onpeaennTb, NpoBeas M3MepeHusl Ans Habopa BeLLeCTB C U3BECTHBLIM AaBfeHNeM
rnapa u perpeccuoHHbIN aHanus sasmcumoctu g protlg V- [11, 21, 22].
3aBvcuMoCTb AaBneHus napa py oT TeMmnepatypsl T B KenbBuHax cneaytollee:

lgpr=A+B-1/T, (6)

roe A B — KOHCTaHTBI, NONyYeHHbIE PErpecCMOHHLIM aHanuMsoM sasucumocTu Ig pr ot 1/T. MNo aaHHoMy
ypaBHeHWo AaBneHue napa npu nioboii Apyroi Temnepartype MOXeT ObiTb BLIMUCIIEHO 3KCTPa-
nonsiunen.

6.7 MeTop rasoHachbIWweHuUs

6.7.1 NMpuHUMN

MHepTHBIA ras npoxoauT Yepes unu Hag obpasL,omM TecTUpyeMoro BellecTBa Npu HopMarbHON Temnepa-
Type 1 U3BECTHON CKOPOCTM MOTOKA, AOCTATOYHO MeANeHHO, YTobbl 0becneunTb HackiweHue. Onpegensiollee
3HayeHne nmeeT JOCTMKEHNE HacbILEeHWs! B ra3oBol (hase. MNepeHocMMoe BelllecTBO nornouiaetcsi copbeH-
TOM, 3aTeM onpefenseTcsa ero konuyecTso. Kak anbTepHaTyMBY NOMMOLLEHUIO Napa 1 ero nocneayolemy aHa-
nnsy, Anst KOUYECTBEHHOro onpeaeneHusa NepeHOCUMOro BeLLieCTBa MOXHO NPUMEHATL NocreoBaTerNbHble
aHanMTU4eckne MeToabl, Hanpumep, rasoByo Xxpomatorpacuto. flaBneHune napa BLIMUCAAOT, OCHOBLIBAACH Ha
JAoMyLLEeHMI, YTO cucTemMa NoAYMHAETCA 3aKOHY naeanbHoro rasa u 4to obuee gaBneHne CMecu rasoB paBHO
CYyMMe [aBreHusi cocTaBnsomx rasos. MapunansHoe gaBneHne TeCTUpyeMOoro BewecTsa, To ecTb AaBrieHume
napa, BbIYMCIIAIOT U3 MU3BECTHOrO 0bLero obbema rasa u Macchl nepemeLLeHHOro BellecTsa.

Mpoueaypa rasoHackbleHUst IpUMeHUMa K TBEPAbIM UIN XXUAKUM XUMUYECKUM BelllecTBaMm. OHa MOXeT
6bITb MCMOMNb30BaHa NPy onpeAeneHun AasneHus napa snnotb Ao 10-1% Na [10—14]. MeTog HauGonee Hage-
XeH Ans onpeaeneHns gasneHus napa Hwke 103 Ma. Mpu 3HaveHuax seiwe 108 Ma AaBneHve napa o6bIYHO
3aBbILLEHO, BEPOSITHO, 13-32 06pa3oBaHUA aspo3onsa. [ockoNbKy M3MepsitoT AaBneHue napa npyu Temnepartype
oKpyxatoLlen cpedbl, TO HET HeobxoAUMOCTN 3KCTPanNoNMpoBaTh AaHHble AN BbICOKUX TemnepaTtyp. 310
nossonsieT n3bexaTb BbICOKOTEMMNEPATYPHON KCTPanonauMmn, KoTopasi HacTo MOXET Bbi3biBaTb CEPbE3HbIE
MorpeLlHoCTH.

6.7.2 O6opynoBaHue

Mpoueaypa TpebyeT UCNONb30BaHUA TepMocTaTupytoulero brnoka. Ha pucyHke 8 cxemaTtuyHo nokasaH
610K, coaepxalumii Tpyu AepxaTens Ans TBepAbiX U Tpy ANA Xuakux 0bpasLoB, KOTOPLIA NO3BONSIET aHanuan-
pOBaTb B TPEX MOBTOPHOCTSX KaK TBepAble, Tak U xuakve obpasubl. TemnepaTtypy KOHTPOMPYIOT C TOUHOCTbIO
no +0,5 °C nnn TouHee.

O6bI4HO B Ka4YeCTBE MHEPTHOrO raza-HoCUTENs UCMOSb3YIOT @30T, HO MHOrAa MOXeT NoTpeboBaTbeA ApY-
ron ras [24]. Mas-HocuTenb 4omkeH B6blTb OCyLIeHHbIM. [a30BbIA MOTOK pasgeneH Ha 6 MOTOKOB, ynpaBnsemMblX
nronbYaTeiM KnanaHoM (oTBepcTus NpubnusutensHo 0,79 mm), n noctynaeT B 610K Yepes MeaHble Tpyoku ¢
BHYTPeHHUM anameTpoM 3,8 mMm. lMocne ycTaHOBMNEHWUA TeMnepaTypHOro paBHOBECUs Fas NpoxoauT Yepes
obpaseL, ynaBnusaeTcsa copbeHTOM 1 BbIXoAUT U3 Brioka.

Teepable 06pasLibl 3arpyxatoT B CTeKNsIHHbIe TPYOKM BHYTPEHHUM AuaMeTpoM 5 MM Mexay Npoknagkamm
13 cTeknosaThl (pucyHok 9). Ha pucyHke 10 nokasaHa cuctema gepxartens xxugkoro obpasua u copbeHta.
B Hanbonee BOCNpOM3BOAMMbBIX METOAAX A4Sl U3MEPEHUsI AaBNeHWs Napa XUaKoCTen UX HAHOCAT Ha CTEeKNSAH-
Hble rpaHy bl UM MHEPTHBIA COPOEHT, Hanpumep KpeMHeseM (kBapL,), U AepXaTenb 3anonHAKT 3TUMU rpaHy-
namu. Kak anbTepHaTuBa, raz-HocuTerb MOXET NpoXoauTb Yepes rpybbii cTeknoueMeHT U 6apboTupoBaTh
yepes cToNd XUAKoro TECTUPYEMOTO BellecTsa.
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PucyHok 10 — Cwuctema fgepxaTensa xuakoro obpasuya u

PucyHok 9 — CTeknsHHas Tpybka ana TBepAbix o6pas-
copbeHTa

uoB

Cucrtema copbeHTa coaepXuT poHTaIbHYIO 1 pe3epBHYI0 cekumn copbeHTa. MNpu o4YeHb HM3KOM AaBne-
HMM Napa NLWb He60o/blUME KOMYeCTBa BELLeCTBA YAEPXMNBAKOTCS COPOEHTOM, UToraa aacopbunst Ha cTekno-
BaTe N CTEK/SAHHbIX TpybKax mexay o6pa3LoM U COPOEHTOM MOXET BHOCUTb CYLL,ECTBEHHYH MOrPELIHOCTb.

Lpyroii adhcpekTBHBIN cnocob c60pa ncnapuslLErocs Bel,ecTBa — J/IOBYLIKMU, OX/1axgaeMble TBEPAbIM
C02.0HU He BbI3bIBAOT 06paTHOrO faBNeHUsa B KOJIOHKe caTypatopa 1 N03BOAAKT 1erko Ko/IM4YeCcTBEHHO yaa-

NNTb nornoweHHoe BewecTBO.

10]
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6.7.3 lNMpouenypa Tecta

CKkopoCTb NOTOKAa BbITEKaOWero rasa-HocuTens UsMepsitoT NpyM KOMHaTHOM TemnepaTtype. CKkopocTb
MoToKa B TeYEHUE SKCNepUMeHTa 4acTo NPOBEPSIOT, YTOOLI rapaHTUPOBaThb, Y4TO 06U 06 beM raza-HocuTens
KOHTPONUPYIOT TouHo. MpeanoyTuTenbHee HenpepbIBHbIA MOHUTOPUHT C UCNONb30BaHMEM MacCOBOTO Pacxo-
Aomepa. HacblweHue rasoBoit hasbl MOXeET NOTpe6oBaTh 3HAUUTENLHOrO BPEMEHU KOHTaKTa 1, crieaoBaTtesb-
HO, COBCEM HU3KNX CKOPOCTEN rasoBoro rnotoka [25].

B KoHLe 3KcrepuMeHTa ppOoHTasbHYI0 U pe3epBHYIO cekumnn copbeHTa aHannanpyoT oTaenbHo. B kax-
[0W cekuum BellecTBo aecopbupytoT, Aobasnas pacteoputens. MonyyeHHble pacTBOPbLI aHANW3NPYHOT KOMKU-
YeCTBEHHO, onpeaensis Maccy AecopbupoBaHHOro BellecTBa U3 Kaxaoh cekuun. Beibop aHanuTudeckoro
meTofa (a Takke BblGop copbeHTa U aecopbupytowero pactsopuTens), onpeaensaeTcs NpUpoaon TecTupye-
moro BelecTBa. AddekTMBHOCTL Aecopbunn onpeaensaoT BBoAs (MHXEKTUPYS) U3BECTHOE KOMMYeCTBO
obpasLa B copbeHT, aecopbupya ero u onpeaenas sbixoq nonyvyeHHoro sewectsa. Oco6eHHO BaXKHO Npose-
PATb 3 DEKTUBHOCTL AecopBLMN NPU UMM OKONO KOHLUEHTpaLumn obpasua B YCNOBUAX oNnbiTa.

Insa rapaHTum HacblLWeH st raza-HocuTeNs TeCTUpyeMbIM BELLLECTBOM UCMONb3YIOT TPU Pa3nnYHbIe CKo-
POCTM rasoBoro noTtoka. Ecnu paccuntaHHoe AaBneHue napa He AEMOHCTPUPYeT 3aBUCUMOCTb OT CKOPOCTU
noToKa, TO CYATAIOT, YTO ras HachILeH.

JasneHne napa BbIHMUCASAOT MO ypaBHEHUIO

=W RT 7)
"

roe p — JaeneHue napa, MNa;
W — macca ucnapuslLerocsi TeCTUpYeMoro BeLLecTsa, r;
V — o6beM HacblleHHoro rasa, M3;
R — yHuBepcarnbHad rasosas noctosHHas, 8,314 Ok mons=1 K-1;
T — Temnepartypa, K;
M — monsipHasi Macca TeCTUPYeMOoro BelLLecTsa, r Momb™" .
MamepeHHble 06beMbl JOIBKHbI BbITh CKOPPEKTUPOBAHbI C YHETOM PasHULILI AaBNEHUS U TeMnepaTyp pac-
xoAoMepa v caTypaTopa.

6.8 MeTop BpawawLlerocs potopa

6.8.1 MpuHUun

OTOT MeToA UCMoMb3yeT BpallaoLLMncs pOTOP BASKOCTHOIO BaKyomMeTpa, B KOTOPOM U3MEPSIIOLLUM 3rle-
MeHTOM siBNsieTcA HeGoMbLUOKN cTanbHOM Wap, NoABeLleHHbIA B MarHUTHOM Nofe, U packpy4YyBatoLLMACs Bpa-
LWawmm ero nonem [26—27]. BocnpuHnmarowas kaTyLuKa No3sonsaeT UsSMepuUTb CKOPOCTb BpalleHusl. Korga
Wap aocTuraeT 3agaHHoro yucna 06opoTos, 06bIMHO okono 400 060poTOB B CEKyHAY, CHabXeHUe aHepruen
npeKpaLlatoT, U MPOUCXOAUT TOPMOXKEHUE 3a CHET CUMbI TPEeHUA rasa. MNaaeHune CkopocTU BpallleHUs U3MepSIioT
Kak yHKUMo BpemeHU. [laBneHne napa BbIBOOAUTCH U3 3aBUCSLLEro OT AAaBfIeHUs1 3aMef ieHUs1 CKOPOCTU
cTanbHoro wapa. PekomeHayeMeli ananasoH gasnenus ot 10~4 go 0,5 Na.

6.8.2 O6opynoBaHue

CxeMaTn4eckn 3KcnepuMeHTanbHas yCTaHOBKa nokasaHa Ha pucyHke 11. MameputenbHasa ronoska
yCTaHOBMNeHa B TepMocTaTUpyemMoin kamepe, oTperynuposaHHoi B npegenax 0,1 °C. Cocya ¢ ob6pasuom ycta-
HOBIEH B OTAENbHON KaMmepe, Takke oTperynuposaHHou B npeaenax0,1 °C. Bce aopyrue yactu yctaHoBKU noa-
AepXxuBaloTcA Npu Gonee BbICOKOW Temnepatype, 4To6bl NpeaoTBpaTUTL KoHAeHcauwwo. Becb npubop
NoAaKMioveH K BbICOKOBaKYYMHOW cucteme.

P2l 72222222222
E 4
¢ “
I~ y
1
“ i/
1
| } 1A
C g - ¢
4 ; ;
A — ceHcOpHas  rofoBka  BpaljalowWweroca  poTopa; ; m 1
B — sauelika c o6pasuom; C — tepmoctar; D — coeauHeHue - [/ ¢
¢ BaKkyymom (Typ6o Hacoc); E — B03ayLLHbI TepMocTaT B = 1 TTTT T T 7T A
PucyHok 11 — Cxema ycTaHOBKM AN MeToaa Bpawa- /
lowerocs poropa D
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7 OaHHble n oTyeT

7.1 OaHHble

B nto6om 13 npuBeaeHHbIX BhbliLLe MeTOA0B AaBreHne napa 4oJKHO bbITb onpeaeneHo No KpaHen mepe
AN ABYX 3Ha4YeHU TeMnepaTypbl. B avanasoHe 010 °C go 50 °C npeanoututensHee npn tpex unu 6onee 3Ha-
YeHUsIX TemMnepatyp, YToObl MPOBEPUTL TMHENHOCTbL KpUBOW AaBneHust napa. Ana addysmoHHbIX MeToaoB
(aveiikn KHyaceHa n nsoTepmunyeckoii TepMorpasumMeTpun) U MeToAa rasoHachlLeHns1, peKoMeHayeMblil Tem-
nepaTypHbIin AnanasoH namepeHunin coctasnsiet 120 °C—150 °C smecTo 0 °C—50 °C.

7.2 OT4yeT O TecTe

OT4yeT 0 TecTe JOMKEH BKMOYATL criedyoLLyto UHopmauuio:

- MCnonb3yeMblil MeToA;

- TOYHYIO creunduKkaunio BellecTBa (MOeHTUMMKaLUA U NpUMecu) U npoueaypy npeasapuUTensHon
O4YUCTKM, ECNN OHa UMeeTCS;

- ABa 3HauyeHus AaBneHus napa u temnepaTtypbl (NPeanovTUTENBLHO TpU Unu Bonee) — TpebyioTes B
AuanasoHe oT 0 go 50 °C (unu o1 120 go 150 °C);

- He MeHee 0QHOro 3Ha4YeHus AaBrieHns napa AoskHO ObITb onpeaeneHo Npu Temnepatype 25 °C unu
HWXe, eCrin 3TO TeXHUYEeCKN BO3MOXKHO Npu BbiIBpaHHOM MeToze;

- BCE UCXOAHbIE AaHHbIE;

- rpaduk B koopaunHaTtax Ig p B 3aBucumoctn ot 1/T;

- oleHka aasneHust napa npu 20 °C unu 25 °C.

Ecnu HabntopgaeTtca TpaHcdhopMauna BelecTsa (M3MEHEeHEe COCTOSIHUA, pasnoXeHne), A0KHa BbiTh
oTMeyYeHa crnegyrowas nHdopmaums:

- npupoga nsMeHeHus;

- Temrepartypa, Npu KOTOPOW NPOUCXOANT U3MEHeHne Npu aTMochepHOM AaBNeHuN;

- AasneHue napa npu Temnepatype Ha 10 °C 1 20 °C Huxe TemnepaTtypbl nepexoganHa 10 °Cun 20 °C
BbILLe 3TOW TeMmepaTyphbl (€Cnu nepexoa He oT TBepAoro Tena Ao rasa).

HomxkHa BbITh yKasaHa Bcsl MHbopMaums U 3ameydaHust, BaxkHble AN MHTepnpeTauumn pesynbTaTos, 0co-
6eHHO B OTHOLLEHUM NpuMecei 1 hrU3NHeCcKoro COCTOAHUA BELLECTBa.

12
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MpunoxeHne A
(pexomengyemoe)

OueHOYHbLIN MeToq

BBeneHne

OueHoYHble 3Ha4YeHUs JaBneHns napa MoryT 6biTb UCMONb30BaHbI:

- ANSA peleHnsi, KOTOPbIN U3 SKCNEPUMEHTANBHBLIX METOL0B MOXET NPUMEHATLCS;

- Ans obecneveHuns OLEHOYHBIX MU NPeAenbHbIX 3HAYEHUI B CNYyYasx, KOrga sKCnepuMeHTasbHbIA MeTod Henpu-
MEHMM MO TEXHUYECKMM NMPUHUHEM.

OueHOo4HbIN MeTog,

Haenenve napa XmakocTen n TBepAbIX BEWECTB MOXHO OLEHUTb C NOMOLLbI0 MOAUMULNPOBAHHON KOppensiLum
BaTcoHa [28]. EAMHCTBEHHbIE HEOBXOAUMBIE SKCMePMMEHTarbHbBIE AaHHbIE — HOpMAarbHas Touka Kunexdust. Metog npu-
MEHUM Ans avanasoHa gaenenus ¢ 10° Ma go 1075 Na.

Moapo6Hasa nHdopmaumsa o MeTode npueedeHa B nsgaHun «Handbook of Chemical Property Estimation Methods»
[29]. Cm. Takke OECD Environmental Monograph No. 67 [30].

Mpoueaypa pacyeTa
HaeneHve napa BbIMUCIAOT cregyowmmM o6pasom:

AH (3_2%] ™™o
Inpy, = — Vb _Iq_ b/ omi3-2°L In— A1
P = AZRT, T m ) "7l A1
Ty

rae pyp— AaBNeHue napa npw remnepartype T,
H,, — TennoTa napoobpasoBaHus,
AZ, — KOS(PDUUMEHT cxaTust (oueHeHHbIi npu 0,97);
T — wvHTepecylowasn remnepaTypa;
T, — HOpMarnbHas TOUKa KUMEHWs;

m— 3MNUpUYEcKnini KOSPPULNMEHT, 3aBUCHLLMUIA OT (PUNHECKOTO COCTOSIHUS NPU MHTEPECYIOLWEeNn TeMnepaType.
Hanee

—AHTMV" = KK(8,75 + RInT,), (A2)
b

rae Kg— 3MnupuYecknin KO3 MULIMEHT, YHMTLIBAIOWMIA NONAPHOCTL BeWwecTsa. [N HECKONbKUX CINOXKHBLIX BELECTB
koathpuumeHnTol K ykasaHel B cebinke [29].

[oBornbHO 4acTo AOCTYNHBI l@HHbIE O TOYKE KUNEHUS NPW NOHWXEHHOM AaeneHnu. B Takom cnyyae gaBneHve napa
BbIUMCNSAIOT criegyowmm obpasom:

-1
AH, T, N T
nP, =P, + —¥Y_|1-(3-2_| d_2m(3-2_ In=|, A3
* 1AszT1[T1JT i T "2

rae T, — TOUKa KMMEHWS NPV MOHWXKEHHOM AaBneHum P,.
OTyer

Mpy 1cnonb30BaHMM OLEHOYHOTO MEeToAA, OTYET QOMKEH BKMiouaTh B ceGsi MCHeprbIBaoWwyo UHoPMaLMIo o
BLIYMCNEHUSIX.
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