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Petroleum products. Electrometric method for
determination of bromine numbers and unsaturated hydrocarbons
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[ata BeegeHna 01.01.90

HacToswmin cTaHaapT ycTaHaBNMBaeT MeToZ onpefeneHns 6POMHBIX YMCen U HemnpegenbHbIX yrie-
BOZOPOAOB B He(pTENPOAYKTaX.

CTaHpapT pacnpocTpaHseTca Ha NPAMOrOHHble HedhTAHble AMCTUANATLI, 90 % KOTOPbIX BbIKMMAET
8o 330 ‘C n He cogepxawme yrnesogopogoB C,—C4, Ha 6eH3uHbl (B TOM 4ucne 3TUANPOBaHHbIE),
KEpPOCUWHBI, ra3oiinun, He coaepKallime B KayecTe A06aBOK CMPThI, KETOHbI, 3)MPbl M aMUHBbI, a TaKXe Ha
CMeCcU MOHO00/1e(MHOB (TPUMEPbI 1 TeTpaMepbl NPONuIeHa, AUMepbl 6YrIeHOB. CMeCK FeNTeHOB, OKTEHOB
1 HOHEHOB).

MakcuMasibHble 3HaudeHWs onpefenseMoro 6pomMHoro uucna ans gpakymm, 90 % (no obbemy)
KOTOpoOIi BblkuMnaeT go 205 "C, —100, ot 205 go 330 *C — 10.

[ns cmeceii MoHOONeMHOB onpegensiemoe 6pomHoe uncno ot 95 go 165.

CTaHAapT He pacnpocTpaHsAeTCs Ha HopMasibHble anbga-oneduHsbl.

CyLiHOCTb MeTOfa 3aK/IHoYaeTcs B PacTBOPEHMM MCMbITYEMOrO NPOAYKTa B pacTBOpMTeNe, nocnegy-
fOLLEM TUTPOBaHMM MOMYYEHHOro pacTBopa npu Temnepatype ot 0 go 5 *C pactBopom 6pomuma-6pomarta it
onpefeneHnn 6POMHONO YKMCna NO KONMYecTBy 6poMua-bpomara, M3pacxofoBaHHOIO Ha TUTPOBAHME.

MaccoByto J0M0 HenpeaebHbIX YIeBOAOPOA0B ONpeaensatoT Mo 6POMHOMY YUCY U CPeAHER Mone-
KyNspHOI Macce UCMbITYeMOro HeTenpoayKra.

I. ATIMAPATYPA, MATEPUANblI N PEAKTUBDI

11 Mpubop TUTPOBANbILWIA 3NEKTPOMETPUYECKUNIA C BbICOKOOMUYECKOW Monspusauneid, obecneuu-
BalOLLMA MOAJepKaHMe Mexay ABYMS NNaTUHOBLIMU 371eKTPOLaMU HanpshkeHne npubnmsntensHo 0,8 B ¢
YyBCTBUTE/IbHOCTLIO 0K0/o 50 MB (npunoxeHue ).

[Jonyckanock o 01.07.93 npumeHATb Npubopsl Tuna BY.

btopetkn 1-2-10-0.05; 2-2-10-0,05; 3-2-10-0,05; 1-2-25-0.05; 2-2-25-0,05; 3-2-
25-0,05 wmwm 1-2-25-0,10; 2-2-25-0,10; 3-2-25-0,10 no MOCT 29251.

Mwnetkn 4,5-1,2-1-0.01; 4.5-1,2-2-0,02; 6,7-1,2-5-0.05; 6,7-12-10-0,1; 6.7-1.2-25-
0,2 no FOCT 29227.

Kon6bl mepHble 1-500-1. 1-500-2; 2-1000-1; 2-1000-2; 1-50-1; 1-50-2 no FOCT 1770.

Konb6a KH-1-500-29/32 TC no NOCT 25336.

Unnungpel 1-10; 1-250; 3-250; 1-1000 no MOCT 1770.

YTrNepo4 YeTbIpexxI0puCThliA, 4.4.a., no TOCT 20288 uau 1,1,1-TpuxnopataH. [lonyckaeTcs npume-
HSATb YETLIPEXXNOPUCTBIV YrNepos KBaNMpUKaLmy «4.», NpeaBapuTeNibHO OCYLLEHHBIA (MPUNOXeHNe 2).

LIHKNOrekceH, 4., unn H1300yTeH, Y., unm ux 10 %-Hble pacTBopu B GeH3one.

beHson, u.g.a., no FOCT 5955.

N3paHune oduumansHoe MNepeneyaTKa BocrpeLLleHa
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MetaHon, 4.g.a.. no FOCT 6995. npefBapUTeNbHO OYMLLEHHBIV (MPUNOXeHUe 2).

Kucnota asoTHas, un.a., no FOCT 4461.

Kucnota ykcycHas, 4.4.a.. no FOCT 61.

Kucnota condHas. 4y.4.a., no rOCT 3118.

KucnoTta cepHas, 4.4.a., no FOCT 4204. pasbaaseHHas 1.5 AncCTunampoBaHHON BOLOM.

Kanwnit iiogucTelit, y.g.a., no FOCT 4232.

Kanmin 6pomncTeiit, y.g.a., no FOCT 4160.

Kanuii 6poMHOBaTOKMCAbIN, Y.g.a, N0 TOCT 4457.

HaTtpun cepHOBaTUCTOKMCALIA (TUOCYb(aT HaTpma), Y.4.a., no FOCT 27068.

HaTpua rngpookucs, 4.

Hatpuii yrnekucneiin no TOCT 83.

Kpaxmas, pactsop nHgukatopa no FOCT 4919.1.

Boga auctunnuposaHHas pH-5,4—6,6.

PactBopuTtenb: 1000 cM’ pacTBOpPUTENS FOTOBAT CMELLMBaHWEM 714 CM' YKCYCHOM KncnoTel ¢ 134cm’
yeTblpexxnopucToro yrnepoga nam 1,1,1-tpuxnopataHa ¢ go6aeneHvem 134 cm5metaHona u 18 cm' pac-
TBOpa CepHoOM kncnotsl (1:5).

Ecnn npu npuroTosieHWM pacTBOPUTENS HabNIOAaeTCa pasorpeBaHue, CKASHKY CO CMeChbio OX/iax-
[ial0T. PacTBOpUTENb [O/MKEH XPaHUTLCA B TEMHOM W MPOX/1afHOM MeCTe.

Neg.

Beﬂbl nabopatopHble 06LLero HasHauyeHWs ¢ HambonbLIMM Npedenom B3selumsaHna 200 T, He Huxe
2-T0 KJflacca TOYHOCTM.

Lkadh cywmnbHbIl, obecneumBatownii HarpeB 4o 150 'C ¢ morpeliHocTbio He 6onee 5 'C.

JonyckaeTcs NpUMeHATb UMMOPTHbIE PeakTVBbl KBaIN(UKALMKN He HUXe YKa3aHHOW B CTaHAapTe.

2. NOoAroToBKA K NCIBbITAHWIO

2.1. OT6op mpo6 - no MOCT 2517.

2.2. MpuroTosneHne pacTeopa MOAUCTOrO Kanus

B MepHyto Konby BmectumocTbto 1000 cml momewiaroT 150 r MOAMCTOrO Kaiusi, pacTBOpPsIOT B
OUCTUNNMPOBAHHON BOfie M 06bEM pacTBOpa JOBOAAT 0 METKM.

2.3. MpwuroToBneHne pacteopa 6poMHA-6pomaTa ¢ (‘AKBr x KBKOJ = 0,5 mons/gm3.

B mepHyto konby BmectumocTbio 1000 cm5 nomeratoT 51.0 r 6pomucToro kanms n 13.9 r 6pomHo-
naToK1C/I0r0 Kanus, BbiCyLeHHOro npu 105 *C B TeyeHne 30 MWH, pacTBOPSAIOT B AUCTU/IIMPOBAaHHON BOAe
1 [OBOAAT 06BbEM pacTsopa A0 METKW.

2.3.1. OnpegeneHne TOYHOW KOHLEHTpaLMK pacTBopa 6poMHA-Gpomata

Ecnn nonyyeHHble 6pPOMHbIE YMC/a He COOTBETCTBYIOT 3HaYeHUAM, NpuBefeHHbIM B Tabn. 1. onpe-
[ensioT YTOYHEHHYIO KOHLeHTpauuio pactsopa 6pomHa-6pomata (0.5 monb/gm3).

[ns 3Toro B KOHUYeCKyto Konby BMecTUMOCTbO 500 cM* HanmBatoT 50,0 cM* YKCYCHOW KUCOTbI 1
1cm3 coNsHOM KMCNOTbl MAOTHOCTHIO He MeHee 1.15 r/cm3. PacTBop oxnaxgatoT B TedeHne 10 MUH Ha
nefsHon 6GaHe. K cogepXuMomy KOnbbl MpW HENpepbiBHOM MepeMeLuvBaHnM C MOMOLLbI0 GHOpPeTKM
pob6asnaoT 5 cm3 pacTBopa 6poMHA-6poMaTa no 1—2 kanium B MuHYTY. Konby cpasy >ke 3akpblBatoT
NpPo6KOWA, COAePXKMMOe BCTPAXMBAIOT 1M CHOBa MOMELLAIOT B lefAAHYI0 6aHi0 Ha 5 MWH. 3aTemM nocTeneHHo
fob6asnsAT 5 cm3pacTBopa ognucToro kanus. Cofepxxmmoe konbobl pasbasnatoT 100 cm3 Bogbl 1 cpasy xe
TUTPYIOT PacTBOPOM TWOCY/b(haTa HaTpms. lMepes KOHLOM TUTPOBaHWs J06aBnAloT 1cm3pacTBopa Kpax-
MaJia 1 OCTOPOXXHO TUTPYHOT 40 MCYE3HOBEHWS CUHEN OKPacKM.

KoHueHTpaymio pacTeopa (C) B Monb/gm3 6poMHA-6pomata BbIMUCAAIOT No dopmyne

K>' co

roe YO —o0bem pacTeBopa TMoCynb(aTa HaTPUA, M3PACcX0f0BaHHOIO Ha TUTPOBAHWE pacTBopa OPOMHS-
6pomaTta, cm3;
c0 — KOHLeHTpauusa pacTsopa TMocy/bdara HaTpUs, Mob/AM3
5 —ob6bem pactBopa 6pomug-6pomata, cM5
2.4. TpuroToBneHne pacteopa Tnocynbata Hatpus e (NaS20 3) = 0,1 mons/am3
B mepHoli kKonbe BMecTumocTbio 1000 cm3pacTBopsatoT 25 T TMocynbaTa HaTpUs B AUCTHANMPOBAH-
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Ho noge, fo6asnsatoT 0.01 r yrnekucnoro HaTpusa (4na ctabunmnsauum pacTeopa), 40BOAAT 06beM pacTBopa
[0 MeTKu AUCTUNNMPOBaHHOW BOAOW W NepemelLnBaloT BCTPAXMBaHUEM.

TOYHYH KOHLEHTpauuio pacTBopa OMpeAenstoT 6biM CNOCO60M C MOTPEeLIHOCTbIO He 6Gonee
0.0002 monb/am3. OnpefeneHne KOHLEHTpaLMM NOBTOPSIOT C NEPUOLUYHOCTBLIO, AOCTATOMHOW ANA peru-
cTpauuy n3MeHeHns KoHueHTpauuy B 0.0005 monb/gm3.

2.5. ToparoToBKa 3/1eKTPOA0B

AnekTpoabl Heob6X04MMO MEepUOAMYEcKU (He MeHee OAHOMO pasa B Hefenito) ouunwatb 65 %-Hoi
a30THOWM KWCMOTOW, a nepes UCnonb30BaHWEM NPOMbIBATb AUCTUNINPOBAHHOW BOJOIA.

2.6. Tposepka peakTMBOB K annaparypsbl
Mepef mcnbiTaHWeM peakTWBbI W annapaTypy NPOBepAT onpefeneHreM GPOMHOr0 Yucna YACTOro

LIMKNOreKceHa Wnu Aun3o6yTeHa B COOTBETCTBUM C pasd. 3.
Macca npoGbl YACTOrO LIMKAOTEKCEHA N ANKU30BYTeHa MM Mx 10 %-HbiX PacTBOPOB B rpammax, a

TakKXKe Anana3oHbl 3HaYeHM 6p0MHbIX yncen, nNpm KOTOpbIX PEAKTUBbI U annapatypa CYMTaKOTCA npuroa-

HbIMW A1 MPOBEAEHNS UCMbITaHUA, NPUBELEHbI B Tab. |.
Tabnuua 1

Avnana3oH 6GPOMHBLIX YMCEN, NPU KOTOPBIX

PeakTus Macca npo6bl, r peakTWBb M annapaTypa cuyuTal TCA

NPUTAHM MW ANA UCNbl TaHUA

LiMKnoreKkceH: 0.6-10

UUCTbIN Ot 187 go 199
10 %-HbliA pacTBOp » 18 * 20
[nn3obyreH: 6-10

YNCTbIN * 136 » 144

10 %-HbIli pacTBOp * 13 * 15

PacueTHble U 3KCMNePUMEHTa/IbHbIE 3HAYEHMSA AN1S APYTUX COEAUHEHNIA NpUBEAEHbI B NPUNOXKEHUN 4.
2.7. MpegBapuTenbHO onpegenstoT 6POMHOE YMCI0 Ha Npobe maccoi 2 T.
2.8. Maccy npo6bl Ans McMbiTaHWs ycTaHaBMMBAlOT MO Tabn. 2 B 3aBUCMMOCTU OT pe3ynbTaToB

npesBapuTeNbHOrO onpejeneHns 6poMHoro uncna (n. 2.7) Tak, Ytobbl 06bem pacTBopa 6pommni-6pomara,
M3pacxof0BaHHOrO Ha TUTPOBaHMe, He npesbiwan 10 cm3
Ta6bnunua 2

BpomHoe yucno Macca npo6ubl, r

Or 0 po 10 OT 20 40 16
Cs. 10 * 20 *10 » 8
* 20 « 50 »5 .4
* 50 ~ 100 »2 - 15
= 100 = 150 » 1.0+ 0.8
= 150 * 200 *0,8* 0.6

MpumeuyaHune. Ecnm pacxog pactBopa 6pomua-6pomarta npesbiwaeT 10 cM3, npy TUTPOBAHUM MOXKET
NpoM30TU pasfeneHne PeakuMOHHONM CMecK Ha fBa C/iosl, UTO OC/I0XKHU! pacTBOpeHMe Mpo6bl B pacTBOpUTENe,
0COGEHHO MPW UCMbITAHUM NPO6 C LUMPOKUM AMana3oHOM Temrepatyp KUneHuu. [s NoBblleHUs PpacTBOPUMOCTM

npob6bl f06aaTAOT He6OMbLLOE KOIMYECTBO 6eH3ona.

3. NMPOBEAEHWE NCMbITAHNA

3.1. Kaxpgoe onpegeneHne OGPOMHOMO 4YMcna HayMHaKT C MPOBEAEHMS KOHTPOSbHOIO OMbiTa MO
n. 3.2. UICMOMb3yA BMECTO UCMbLITYEMOrO PacTeopa 5 CM34eTbIpexxnopucToro yrnepoga unu 1.1.1-tpuxnop-

3TaHa. Pacxog 6pomug-6pomata He fo/mkeH npesbiwatb 0,1 cm3.
3.2. B mepHyto Konby BmecTMOoCTbi0 50 cM3 HamnaroT 10 cm3 veTbipexxnopuctoro yraepoga (1,1,1-
TPUX/IOp3TaHa) U NMNeTKoi Jo6aBNAOT NPoBbYy B COOTBETCTBMM C Tabn. 2. Maccy npo6bl BbIYUCAAOT MO
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pasHocTu macc Ao 1 nocne fobasneHms npobbl ¢ ToUHOCTbIO Ao 0,001 r. 3atem o6bemM pacTBopa B konbe
[OBOJAT A0 METKM YeTbIPEXX/IOPUCTLIM Yrnepogom (1,1,1-TpuxnopaTaHoM) v NepeMeLLBatoT.

3.3. TuTpoBanbHYHO fUeiiKy oXnaxgatoT 4o TemnepaTypsl 0T 0 4o 5 *C v NofAep>XMBatOT ee B npoLecce
TUTPOBaHMA. B TUTPOBanbHYHO AYeliky HanuBaroT 110 cM’ pacTBOpMTENs M BKIIKOYAIOT Mewasky. YactoTa
BpaLLeHMs MeLlasikvi AOo/MKHa ObiTh He MeHee 20 ¢ 1 BK/IOYAKOT TUTPATOP. YCTaHa&TUBAOT CTPESIKY TUTpa-
TOpa Ha OTMETKY «Hy/Nb» 1 A06aaTatoT 1unm 2 kannv pacteopa 6pomug-6pomara. Npy 3ToM CTpenka npuéopa
[O/KHA YCTaHOBUTBLCS Ha 33fjaHHON KOHEYHOV TOUKe M OCTaTbCs B TAKOM NAaTOXeHUH He meHee 30 C.

3.4. B TUTPOBa/IbHYIO AYeiiKy NUNETKON mepeHOCAT 5 cm3 pacTBopa, NPUroToaTeHnoro no n. 3.2, un
TUTPYIOT pacTBOpPOM 6pomua-6pomata Ao Tex Mop, MoKa CTpenka U3MepuTenbHOro npubopa He HayHeT
OTK/IOHATBLCA, NOC/Ee Yero TUTPaHT A06aaTatoT No Kanasam. TUTPYIOT, MOKa CTPesika He 3aperncTpupyet
3a[aHHYH0 KOHEYHYIO TOUKY U OCTaHeTCs B flaHHOM MOJIOXKeHUM He meHee 30 cC.

4. OBPABOTKA PE3YJ/IbTATOB

4.1. BpOMHOE 4MCNO BbIpaXalT B rpaMmmax 6poma, npucoeguHsatolerocs K 100 r HedpTenpogykTa.
4.2. BpOMHOE 4MCNo MCMbITyemoli Npobbl (£'/) BbIMMCAAIOT No hopmy”ne

s (Ko Ve 30799_100'

rge V, —ob6bem pacTBopa 6poMumAa-6pomata. M3pacxofoBaHHbI Ha TUTPOBaHWNE aNMKBOTHOM A0AW UCMbI-
TYeMOro pacTBopa, CM3;
I, —06bem pacTBopa 6poMUA-6pomaTa. M3PAcX0oBaHHbI Ha TUTPOBaHWE B KOHTPO/ILHOM OMbITE, CM';

C — KOHLeHTpauusa 6pomug-6pomata, ¢ ('/6 KBr, KBrO.) = 0.5 monb/gm3;
T — Mmacca npob6sl, T;
0.0799 — konunuecTBo 6poma, cooTBeTcTBYOWee 1,0 cM30,1 mMonb/amM3 pacTBopa TMOCYNb(aTa HaTpus, T.

4.3. 3a pe3ynbTar UCMbITaHWs NPUHUMAKOT CPeAHeapuMETNYECKOE Pe3yNbTaTOB [BYX OMPESENeHNIA.
Pe3ynbTaT OKPYrAsOT [0 NepBOro AecsTUYHOTO 3HaKa.

5. TOYHOCTb METOJA

5.1. CxofmmocTb

[Ba pesynbTata onpefeneHunii, NOMy4YeHHble OAHWM WCMONHUTENEM, MPWU3HAOTCA AOCTOBEPHbIMU
(c 95 %-Hoin fOBEPUTENBHON BEPOSTHOCTBIO), EC/IN PACXOXKAEHNE MEXLY HAMW He NPEBbILAET 3HAYeHus,
NPUBESEHHOr0 Ha YepT. 1lunm 2 Ana cpefHeapuMeTUUECKOro pesynbrara.

TOYHOCTHbIE XAPAKTEPNCTUKW PE3YJIbTATOB

OMPEAENEHVA ANA HEPTEMNPOAYKTOB,
90 % KOTOPbLIX BbIKUTAET A0 205 *C

| —cxopmumocTb; 2 — BocnponnsoxsiMocTs

Yept. 1
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5.2. Bocnpon3BoAMMOCTb

[Ba pe3ynbTata UCNbITaHWIA, NOAYYEHHbIE Pa3HbIMU UCMOMHUTENAMMW, NPU3HAKTCSA AOCTOBEPHLIMU
(c 95 %-Holi [OBEPUTENBHON BEPOSTHOCTLHIO), C/IN PACXOXKAEHUE MeXAY HAMU He NpeBbIlaeT 3HaYeHUs,
NPVUBELEHHOrO Ha YepT. | nam 2 ana cpefHero apugmMeTMUecKoro pesynbrara.

TOYHOCTHbLIE XAPAKTEPUNCTUKUN
PE3YJ/IbTATOB OMPELENEHWNIA ANA HEGTEMPOAYKTOB,
90 % KOTOPbIX BbIKUMAET OT 205 1O 330 ‘C

Yeprt. 2

6. OMPELE/IEHVE MACCOBOW 4O/IN HEMNPEAE/NbHbIX YT IEBOAOPOAOB

6.1. MaccoByto foNt0 HenpefenbHbIX Yrnesofoposfos (//) B MpoueHTax BbIYMCAAKT MO Gopmyne

rge Y4 — 6POMHOE YMCI0 UCMbITYEMOro HepTenpoayKTa:
M —cCpefHAs MONeKyNApHas macca HenpegenbHbIX YrneBofopoS0oB UCMbITYEMOro HedTenpoaykra
(npunoxexue 5);
160 —monekynspHas macca 6poma
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MPNNOXEHWE 1
Cnpaso4Hoe

OMNMNCAHVE NPNBOPA A1 OMPEAENEHNA BEPOMHbIX YACEN

TpaH3ucTopHas cxeMa 3/1eKTPOMETPUYECKOro npuéopa Ans TUTPoBaHWS NpuBejeHa Ha yepT. 3.

1. MNneHoyHble conpoTmBnieHna Ha 0,5 BT

N,-10 KOm V-330 A,5 180 Om
$>—560 Om A|0—47 kOm A,6—1 KOm
A5—100 kKOm A||—4,7 kKOm Ap—10 KOm
H—1 KOm H,2-180 KOMm Au—~6,9 KOm
(100 KOMm, ecnv NpUMeHsieTcs A,u—1.2 KOm
100 MA — meTp) A2—1,2 KOMm
#—6,8 KOM Ay—10 KOm
A47—3.3 KOMm #A[4—560 Om
FA4—2.7 KOblI
2. TepemMeHHble COMPOTUB/IEHWS: PA/—10 kOm PA3—10 kOm
VR2—470 Om PA4—I1 kOm
10 — BpalyaTenbHoe
3. KoHpeHcaTtopbl: Cl1—0,2 mk® CS—0,1 MK®P
C2—10 mk® C4-0.1 MK®D
4. WNHTerpanbHas cxema: 1—AD74IK. Il — SN741P

5. Anop D\—15 920 nnn 1IN4001;
02— LED. Tun A;
03— LED. RL21.
6. TpaHsuciop PI1-BC 182LB unm 2N3302. 2N4953, 2N5376. 2N5377, SK 3122:
P2-BC 212LB wnun 2N2907, 2N3251, 2N 3486, 2N3505. 2N3672.
2N3673. 2N4143. 2N422S, SK 3114.
7. MpepoxpaHutens P — 100 MKA.
8. W3meputens M —50 nnm 100 MKA.
9. Bbikntoyaresns S.
10. CBeTOBOE CUTHANN3UPYHOLLLEE YCTPOICTBO L.
B KoMNneKT npubopa BXogAT:
1) anekTpoAbl U3 NNAaTUHOBOM MPOBO/IOKM ASIMHON 0KOJI0 12 MM 1 fuameTpoM | MM.
PaccTosiHMe Mexay 3neKTpogamMu [O/MKHO 6bITb 5 MM. M OHW AOMXHbI NOrPY>XaTbCsA B TUTPyeMblli pacTBop
npUGAN3NTENBHO Ha 55 MM HWXXE YPOBHS;
2) Mewasnka B BUAe CTEKNSHHOM Nanoyky WA mMarHMTHas Mellaska.
PekoMeHayeMblii BUS MeLLa/IKM MPUKEA B NPUNoXeHUn 3 (YepT. 4):
3) CTeKNSAHHbIN TUrPOBasIbHbIV COCY C KOXYXOM BbICOTOM 0K0/10 120 MM 1M BHYTPEHHUM AMaMeTPOM OKaso 45 MM,
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MPNNOXEHWE 2
Cnpaso4Hoe

MOArOTOBKA PACTBOPUTESEN

1. YeTbIpexxnopucTbiii yrnepog no MTOCT 20288 kBanuguKkaumm «U» gsaxabl o6pabaTbiBaloT 10 %-HbIM pac-
TBOPOM FMAPOOKMUCK HATPUsA (NpY COOTHOLLEHUMN 06beMOB 1:1), NPOMbIBaOT AUCTUIMPOBAHHON BOAOMN, BbICYLLMBAIOT
Haf, X/I0pUCTbIM KasibLiMeM W MNeperoHAT ¢ AednermaropoM. OTOMpatoT (Ppakuuio, BbIKUNAOLWYO B Npefenax
76—77.5 *C npn fasneHmm 760 Mm pT. CT.

2. CnuvpT meTunoBblii No FOCT 6995 BblAePXKMBAKT B TeYeHWe 1CyT Mpu TemnepaType OKpyxaroLleli cpeabl
Haj TBepAol rMAPOOKMCHIO HATPUS N NEPEroHAIT C eN0YHbIM AethnermatopoM. OTOMPalOT (hpaKLMio, BbIKUNAOLLYH0
B npefenax 64—67 "'C npu gasneHnn 760 mm pr. CT.

MNPNNOXEHWNE J
CnpaBouHoe

PEKOMEHAYEMbIY TUM MELLIASIKA

Kaxgpblii psg nonaTok COCTOUT M3 ABYX KPYroBbIX CTEKMSIHHbIX MAACTUHOK TOAWMHON 1,5 MM 1 gnameTpom
7 MM. MPUKPENeHHbIX NOA yrnomM 45* K nasiouke, a 0THOCUTENbHO ApYT Apyra nog yrsiiom 90*. o OKpyXXHOCTU Nanovku
nonaTKyM pacnosfiokeHbl NoAg yrniom 22". Meluanky ycTaHaBMBAOT Ha PacCTOSSHUM NPUONU3NTENIbHO 5 MM OT AHa
TKTPOBa/IbHOIo CoCcyia U NPUBOAAT B ABMKEHWE 3MIEKTPOABUraTeniem.

MPUNOXEHWE 4
CnpasoyHoe

PACYETHbIE 3KCMEPUMEHTAJIbHBLIE 3HAYEHIA BPOMHbIX
UNCEJT PA3NNYHBIX COEANHEHNW

BpomM MOXeT BCTynaTb B peakuuy NPUCOeANHEHNS, 3aMeLLeHNS, OKUCIEHUSI N B3aMMOAENCTBOBaTb C COeUHE-
HUAMM. CoAepXXaLlMU cepy, a3oT M KUC0pod. Ha CKopocTb peaKLuii BAUSIOT XapaKTep pacTBOPUTENS, UHTEHCUBHOCTb
nepeMeLLMBaHNA 1 BO3[eicTBMe CBeTA. Peakuymy NPUCOefUHEHNS NPONCXOAAT 6bICTPO M NOMHOCTLIO. MpucoegnuHeHne
Gpoma ferye NpoTeKaeT Npy TemnepaTypax oKoso unu Hmke 0 'C. CHUXeHUEe TeMMepaTypbl Peakumu, yMeHblUeHne
BPEMEHM KOHTaKTa W KOHLEHTpauum cBo604HO0 6poMa TOPMO3UT peakLMy 3aMeLLeHnsi Y OKUCIEHNS.

OnbIT NOKasbIBaeT, UTO Hefb3s MOfo6paTh Takve YCMOBUSI PeakLuu, 4Tobbl OHA MpoTeKana TOMbKO B OfHOM
HanpaeneHuu. Mo3aToMy ycnoBus onpefeneHns 6POMHOrO0 YMC/a YCTaHaBINBAKOT 3MMMPUYECKM TaK. YToGbl BeNMYMHA
6pOMHOro uncna NpojyKTa 0TBeYasia COOTBETCTBYIOLMM BENMYMHAM CTaHAAPTHbIX 06pasuoB (Tabn. 1).

B03MOXHOCTb MPOTEKAHUS HECKOIbKMX Napas/efibHbIX peakLuii BefeT K HEKOTOPbIM HETOUHOCTSIM Pe3y/bTaToB.
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B Ta6n. 3 npvBedeHbl 6POMHbIE YMCNA Pa3/IMUHbIX HEPTSAHbLIX YINIeBOAOPOAOB U APYFMX COeAUHEHUI, Haxoas-
LUXCA B HEPTU, OMpefeseHHbIe 31eKTPOMETPUYECKUM METOAO0M.

Ta6bnuuya 3
[.pamHOe uucna
CoeanHenune MiHcioiii ¥, &
TeopeTnyeckoe | onpepeneHHoe | pacxoxpjeHue
MapaduHbl
a-IekcaH 99.961/ 0.0 0.0 0.0
2-MeTanrekcaH 99.88 0.0 0,0 0.0
A-lenraH 7 0.0 0.1 +0.1
A-OKTaH 99.94 0.0 0,0 0,0
2,2.4-TpUMCTUNNCHTaH 99.96 0.0 0.1 +0.1
OnevHbI C HePa3BETBEHHOW Lienbio
McHTCH-1 99.7 228.0 208.0 -20
T/Mrme-reHTeH-2 99.91 228.0 235.0 +7,0
FekceH-1 7 189.9 181.0 -8.9
umc-rekccH-2 99.S0 189.9 189.0 -0.9
TpaHc-IekceH-2 99.83 189.9 189.0 -0.9
umc-IekceH-3 99.87 189.9 193.0 +3,1
TpaHc-TekceH-3 99.94 189.9 1914 +15
PeweH-1 99.8 162,8 136,0 -26,8
TpaHc-MeTeH-2 99.85 162.8 163.0 +0.2
TpaHc-PeweH-3 99.80 162.8 163.0 +0,2
OKTCH-1 99.7 1424 132.0 -10.4
OKTCH-2 7 142.4 139.0 -3.4
TpaHe-OkreH-4 99.84 1424 149.0 +6.6
AeueH-1 99.89 1141 111.4 -2.,7
OopcucH-1 99.9 95.1 82.9 -12,2
TpugeueH-1 99.8 87,7 81.4 -6,3
Terpageuen-1 99.7 81.4 70.8 -10.6
MeHTageueH-1 99.8 76.0 62,9 -13,1
FekcageuneH-1 99.84 71.2 62,8 -8.4
OnedunHbl C pa3BeTBNEHHOW MeHbIO

2-MeTtan-6y«eH-1 99.90 228.0 231.8 +3,8
2-MeTan-6yTeH-2 99.94 228,0 235,0 +7,0
2,3-inmcTan-6yreH-1 99.86 189.9 194.0 +4.1
3,3-OumeTan-6yTeH-1 99.91 189.9 167.0 -22.9
2-3rHn-6yTeH-1 99.90 189.9 198.0 +8,1
2.3-OumcTan-6yTeH-2 99.90 189.9 191.0 +10
2-McTun-ncHTeH-1 99.92 189.9 182.0 -7.9
3-MeTun-neHTcH-1 99.70 189.9 152.0 -37,9
4-MeTun-neHTeH-1 99.82 189.9 176,0 -14
2-MeTunn-nc»ncH-2 99.91 189,9 190.0 +0,1
3-MeTan-4nc-ncHTCH-2 99.85 189.9 193.7 +3,8
3- MeTun-TpaHc- NeHTeH-2 99.86 189.9 191.0 +U
4-McTan-T<uc-ncHTCH-2 99.52 1S9,9 190.0 +0,1
4- MeTan-TpaHc- NeHTeH-2 99,75 189.9 190.0 +0.1
2,3,3-TpumcTunn-6yTCcH-1 99.94 162,8 161.0 -1,8
3-McTnn-2-3Tun-6yTeH-1 99.8 162.8 165.4 *2.6
2,3-OAvmcTan-ncHreH-1 99.80 162,8 158,5 -4.3
2.4-flnmeTan-neHTCcH-1 99.87 162,8 152,8 -10,0
2,3-A|wcTan-ncHTCH-2 99.6 162.8 162.3 -0.5
4,4-AnmMcTnn-1<ar-ncHTCH-2 99,79 162.8 159.0 -3,8
4,4-AnmeTnn-/noac-nNCHTEH-2 99.91 162.8 158.0 -4.8
3-OrHn-nenTteH-1 99.85 162.8 173.1 +10,3
3-3run-nenTeH-2 99.80 162.8 165.0 +2,2
2-Menul-rekTeH-1 99.88 162.8 161.0 -1.8
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CoefjuHeHNe

YunctoTa 'fe ~

MpopomkeHne Tab.1. 3

BpomHoe yucno

leopcni‘iei’Koe onpeneneimae
5-McTUN-rcKeeH-1 99.80 162.8 154.0
3-MeTun-/<nc-rekccH-2 99,8 162.8 163.6
2- McTun-TpaHc- rekceH -3 99,9 162.8 163.4
2-McTnn-3-swn-neHTeH-! 99,81 142.4 139,8
2,4 4-TpnmeTUN-nNeHreH-1 99.91 142.1 137.0
2,4,4-TPUMCTUN-NCHTEH-2 99,92 142.4 141.2
[AunnzobyrcH 7 142.4 139.84/
2-OTUN-TeKCeH-1 7 142.4 140,2
2,3-AnMeTnN-reKccH-2 99.71 142.4 143.0
2,5-0nmeTunn-reKceH-2 99,8 142.4 142,8
2,2-AUMCTUN-M/Mr«c-IeKCcCH-3 99,80 142.4 139,0
TpunsobyreH 99,0/ 95.0 57,5
HeconpsiXXCHHbIC LMKANYeckne AnoneduHbl
4-3reHnnumknorckccH-1 99.90 295.5 210.06/
(4-BUHUN-LUKNOTEKCeH-1)
[/.-1.8(9)-n-MCHTaANCHY (4UNEHTEH) 98.10 234,6 225,2
ConpsiXeHHble UNKaNCHbI
2- McTun-6ytaanen-1,3 (n3onpeH) 99,% 470,0 235,7
«mnc-MeHTagHeH-1.3 99,92 470,0 285.3
TpaHc-TMcHTaancH-1,3 99.92 470,0 234,0
2-McTun-HeHranmeH-1,3 95,0x 389,0 197,3
2,3-OumeTun-6yragncH-1,3 99.93 389,0 186,1
Heconpsi>xxeHHble ankKagueHbl
McHTagncH-1,2 99.66 470,0 230.0
McHTagncH-1,4 99.93 470.0 185,0
McwapmneH-2.3 99.S5 470,0 227,0
ekcagneH-1,5 99,89 389,0 352.0
ApomaTunyeckue yrneBogopofbl C HEHACLILWEHHbIMU CBSA3SIMU
deHnnaTunen (ctmpan) 7 153.4 123.6
1,1 -McTundeHnnaTuneH (a-McTuaCTUpon) V 1353 133,2
ANNHNBEH30N 97,8/ 135,2 h
LinknoonedpuHol
LimknoneHTCH 99,97 243,6 237,0
LimknorckccH 99.98 194.6 193,2
LinkgorckecH \V/ 194.6 192,87
I-MeTUNMNNKNONCHTCH 99.86 194,6 209,0
1- MCTUALMKIOrCKCCH 99,82 166.0 162,0
OreHUNNHKIOMEHTaH (BUHUANNKIOMEHTAaH) 99.91 166,0 164,0
OTUNULEHLMKNONEHTaH 99,% 166,2 167,7
ANMCTN-TUNKIOTCKCeH-1,2 99.94 145.0 150,9
1-MponuUNLMKIONEHTCH-3 99.87 145,0 140,9
SWANACHUNKNOrCKCaH 99.86 145,0 147,0
AreHUNUUKNoreKcaH (BUHWIHMKAONCKCaH) 99,95 145,0 139,0
1-OrUNLMKoreKceH 99,83 145,0 146.6
Nnpen 7 137,7 134,0
ApomaTnyecKme MOHOLMKIHYCCKUC YT1eBOAOPOAbI
BeH3on 99,98 0.0 0.1
Tonyon 99,97 0,0 0.1
o-Kcunon 99.V 0.0 0.0
.M-Kcunon 99.5, 0,0 0,0
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pacxoxgaeHue

- 8.8
40,8
40.6
- 2.6
-5,1
- 1.2
- 2.6
- 2,2
4 0.6
404
-3.,4
-37,5

(-85)

-9.4

-284.3
-184.7
-236

-191.7
-202.9

-240.0
-285.0
-243.0

-37.0

- 6,6
-1.4
- 1.8
+14.4
-4.0
- 2.0
+15
+5.9
-4.1
+2.0
- 6,0
+1.6
-3,7



FOCT 8997-89 C. 10

MpogomkeHve Tabn. 3

BpomHoe uucno

CoeanHeHnne Ynctorta 1. w

TeopeTnyeckoe onpepeneHHoe pacxoxpaeHue
n-Kennon 99« 0,0 0.0 0,0
MN3onponun6eHson (kymon) 99.95 0,0 0.0 0.0
1,2.4-TpHMeTUNGeH3nN (NCcCcBLOKYMON) 99.67 0.0 0.0 0.0
1,3,5-TpumeTunbeH3son (Me3nTUNEH) *7 0.0 0.3 +0.3
1,3-AnmeTunn-4-3TKN6CH30N 99.9 0.0 0.0 0.0
1,2,4,5-TcTpameTunbeHson (aypon) 99.86 0.0 0.1 +0.1
1,2,3,5-TeTpameTnn6eHson (M3oaypon) *7 0.0 0,3 +0.3
rpeT-ByTnnbeHson 99.73"" 0.0 0.0 0.0
TpCT-AMNN6EH30/ V 0.0 0,7 +0,7

ApomMaTunyeckue GULUKANYECKUE YINIeBOLOPOAbI
deHnnbeHaon (6udeHnn) *7 0,0 0.0 0.0
HadtanuH 99.96 0,0 0.0 0.0
1,2,3,4-TcTparngpoHadTanuH (TeTpasnH) 99,9 0,0 0,2 +0.2
1- McTunHadhTanunH 99.78 0,0 0.0 0.0
2-McTunHadran uH 99,91 0,0 0,0 0,0
2,3-0UrnapoviHAcH (MHAW3H) 99.9 0,0 0,0 0.0
LinknorckennbeHson 99,93 0.0 0.0 0.0
ApomMaTunyeckume NOMANLMKINYECKNE YTTIEBOLOPOLbI
AHTpaLgeH *7 0,0 11.8 | +11,8
DCHaHTPEH o7 0,0 3,9 | *3.9
LinknonapagunHm
MeTLWLWNKNOHEHTaH 99,997/ 0,0 0.0 0,0
MeTunumKnorekcaH 99,97 0,0 0.0 0.0
M30H poLLLLIN N K/TOHE HFaH 99,8 0,0 0,0 0,0
umc- FeKcall PO HAMaH <«MC-rapunIaH) 99.94 0,0 0,0 0,0
TpaHc-FekcarnapoH HanaH
(T/KMe-rHAPUHAaH) 99,71 0,0 0,0 0.0
TpeT-ByTunumknorekcaH 99.95 0.0 0,0 0,0
LIMKNOHCHTUANMNKIIONCHTAH 99.95 0,0 0,0 0,0
umr-fekarngpovadTanHH (LUc-aeKannH) 98X 0,0 0.11 *0.11
waouc-LekarngpoHagranvH
(T/MMr-aexkanvH) 98% 0.0 1,64 *1,64
Cepocogepxalyme coefuHeHNs

3raHrvon (3nnamepkanTaH) 99.95 0,0 209.0 +209.0
3-TuoncHTaH (gMaTuncynbdua) 99.94 0,0 184.0 +184.0
2.3-ANTno6yTaH (AUMCTUAAMCYTbHOMA) 99,97 0,0 11 +11
TurounKnobyTaH (TpUMeUnneHcynbhna) 99,95 0,0 214,0 +214.0
TuodeH 99,99 0,0 0.4 +0.4
TuroLMKonNeHTaH (TeuparnipoTUogeH) 99,95 0,0 183.0 +183.0
2.4-OunTnorckcaH (AMaTKAAUCYNbhug) 99.90 0,0 0.4 *0.4
2-McTun-2-nponaHTmon 99.92 0,0 141.0 +141.0
(TpeT-6yTn.1-MepKanTaH)
I-McHTaTnon (amunmepkanTaH) 99.92 0.0 83.0 +83.0

A30TCOAepIKaLL e COCAMHEHHN

MupaTtnanH 99.85 0,0 118 +118
MupnanH 7 0,0 14 +14
2-MeTunnupuanH 99.90 0,0 1,7 +17
4-MeTunnupunauH 9912 0,0 0.9 +0.9
2,4.6-TpumMeTUANUPUANU 99*7 0,0 2.7 +2.7
2-(5-HoHwun) nupugnH o7 0,0 14 +14
Muippon 99.99 0,0 873.0 +873.0
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MpopomkeHne Tab.1. 3

BpomHoe yunco

CoefuHeHVe Yuctbl ‘fo *
TeopeTnN4ecKoe onpefesieHHo!; pacxoxzaeHue
2-MeTunnuppon 98'V 0,0 708,0 4708.0
2,4-OHMcTANMppon 9811 0.0 484.0 4484.0
2.5-AumcTnnmmppon 99.9'V 0.0 869.0 4869,0
2,4-0HMCTUN-3-3TUNHUPPON 98*V 0.0 248.0 4248,0
1-(1-ByTnn) nmuppon 98'V 0.0 472.0 4472.0

Kwucnopogcogepxalyme coefuHeHus

AueToH '7 0.0 0.0 0,0
MCTUNITUNKETOH 'V 0,0 0.0 0,0
PasnunuHble coegnHeHNs
3TaHonaMuH u/ 0.0 15 m4.5
AruneHamxnopug (4UxaopaTaH) *7 0.0 0,0 0,0
ATUNeHan6poMuA (AN6POMaITaH) 7 0,0 0.0 0,0
TeTpastunceuHey, (T3C) 7 (49,5)~/ 52,7 (+3,2)
TeTpameTuneBHHey (TMC) 27 (59.8)23/ 62.6 (2,8)

'/
Vv
\Y;
4

CraHfapTHble NPo6bl AMEPUKAHCKOIO HeTAHOro UHCTUTYTa, eCU HeT APYruX yKasaHuii.

YucTblii NpogyKT grpmbl «Phillips* AnCTMANMPOBaHHbIA, NPONYLLEHHbIA Yepes cuamKaresb.

YuncToTa HC NPUBOAUTCA.

CpeaHsa BennuuHa nosyyeHa B ceH TAbpe 1957 r. KoonepaTuBHas nporpamma padMHUPOBaHHOIO NpogyKTa

pupmbl «Eastman*.

\Y
&/
\%
\Y
\Y

«Dow Research Chemical*.

MpnbnnsnTenbHOe 3HaYeHwe.

JKcneprMeHTanbHbIN 06paseH GupMbl «Hercules Inc.».

N3 «Penn State University*.

MpoayKT pupmbl «Eastman™ ¢ 6en10i 3TUKETKOWM, OTOrHaHHbIN Npu faBneHUn 6666 Ma HenocpeaCTBEHHO

nepes onpegeneHvem.

|o/
"
2
rv
'V
5/
6/
'V
Vv
"7
:of
. |/

MpoayKT dhmpMbl «Eastman* ¢ 6e10ii 3TUKETKONA.

OnbITHBIA 06paseH hupmbl «Phillips*.

YuncToTa, onpefenieHHan CneKTpasbHbIMU U XpomaTorpauyeckuMm MeTogamu.
MakcumanbHO paMHMPOBaHHbI obpaseL, Nocae NeperoHKM «Vigreux™®.
YucToTa, onpefenieHHan no TemnepaType 3aMep3aHus.

YucTblli NpoayKT dnpmbl «Phillips*.

OTtBeyvaeT cneungukaymnsam ACS.

O6pasHbl APM Project 52.

B 1 A —xumuyeckuin peareHT (wmdp Ne 1004).

M. C n B —xumnyeckue peareHtbl (lwndgp Ne 2609).

MpoaykTbl hrpmbl «Etyl Corporation*.

CuHTe3npoBaHHble (hpakums ¢ Temnepatypoit kuneumns 278 'C). UuctoTa onpefeneHa MeToA0M Ta3oBOM

XpomaTorpaduu, npumecn onpegeneHbl Kak Ann3o6yreHsbi.

2/ M, C 1 B—XumMunyeckue peareHTbl. YucToTa onpejesieHa MeTOA0M Ta3oBoi XpoMaTorpaguu, Npumecn Hc
NPUBOASTCS.

23/ BeNuuuHbl paccuMTaHbl Ha OCHOBAHWMW peakumn 04HOro Moss 6pomMa U ¢ MCTanjopraHuyecKnumM coeam-
HEHMNEM.
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7.

8.

FOCT 8997-89 C. 12

MPUNOXEHWE 5
Ob6si3aTenbHoe

3ABMCYMOCTb MOJIEKYNAPHOW MACChI HEMPEAE/bHbIX
YINEBOAOPOAOB OT TEMIMEPATYPbI BbIKUMAHWA 50 % ®PAKLNA (MO OBBEMY),
OMPEAENAEMOW MO IOCT 2177

Tabnuua 4
MonekynspHas macca MonekynapHas .macca
TemnepaTypa BblKMNaHusa TemnepaTypa BblKUMaHuu
A HenpejenbHblX Henpeaen bikbixX
50 %°noro ononn dpakyum. 'C 50 A H oro oTroHa pakyun. ‘C
yXNeB0oNopo/Aos yXNeBoNoposoB
50 87 175 144
75 87 200 161
100 99 225 180
125 113 250 200
150 128 260 208

NMH®OPMALUWMOHHBIE JAHHBIE

. PASPABOTAH W BHECEH MuHucTepcTBOM HethTenepepabaTbiBatoLLein  HehTeXMUYECKON NMPOMBbILLI-

neHHoctn CCCP

YTBEPXXAEH W BBEJEH BEVNCTBWE lMocTaHOBNEHWEM ["ocypapcTeeHHoro komuteta CCCP no
cTaHgapTam o1 05.06.89 Ne 1422

. CraHpapt cootsetcTByeTr CT C3B 6171—88

. B cTaHgapT BBefieH MeXayHapoaHblid cTaHgapT MCO 3839—78

. BSAMEH I'OCT 8997-59

. CCbINIOYHbIE HOPMATUBHO-TEXHUNYECKWE JOKYMEHTDbI

O6o3HayeHne HT/. Ha O6o3HayeHne HT[. Ha

o HOMep NYHKTa, NPUNOXEHNN o HOMep NYHKTa, NPUN0XEHNA
KOTOPbIA fAaHa ceCbinka KOTOpbIA AaHa ccbinka

FOCT 61-75 11 FOCT 4461-77 11

FOCT 83-79 11 FOCT 4919.1-77 11

FOCT 1770-74 11 FOCT 5955-75 11

FOCT 2177-99 MpunoxeHune 5 FOCT 6995-77 1.1. npunoxeHue 2
FOCT 2517-85 11 FOCT 20288-74 1.1. npunoxexuve 2
FOCT 3118-77 11 FOCT 25336-82 11

FOCT 4160-74 11 FOCT 27068-86 11

FOCT 4204-77 11 FOCT 29227-91 11

FOCT 4232-74 11 FOCT 29251-91 11

FOCT 4457-74 11

OrpaHnyeHue cpoka AencTBus cHATO no npotokony No 7—95 MexXrocyaapCTBeHHOro COBeTa Mo CTaH-
fapTusauum, metponoruu u ceptudmkaumm (MY C 11—95)

MEPEN3OAHUE
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