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CTABMJIM3UPOBAHHAZ IIPU HU3KHUX TEMIIEPATYPAX CMECH HA
OCHOBE ITAB JJISI [IOBBIIIIEHHOU HE®TEOTJAUM

Q0sacTh HACTOSIErO U300pEeTEHUS

HacTosimee nzo0pereHne OTHOCUTCS K IPUMEHEHHUIO CTA0OMIM3UPOBAHHBIX MPH
HU3KOH TeMImepaType BOAHBIX PAaCTBOPOB HEHMOHHBbIX U aHHMOHHBIX [IAB B xauecTBe
MOAU(DHUKATOPOB CMAaYUBAEMOCTH MOA3EMHBIX HE(PTSIHBIX IJIACTOB B MPOLECCE
yBeJHYEeHUs] HepTeOoTaAaun ISl MOBBIIIEHHUS KOd(hPUuureHTa u3BiedeHust HeTu.

IlpeanochlIKN CO3MaHUs HACTOSIIETO I/1306D6T6HI/I$[

OcHoBHOU mpobyieMoil u3BjIeYeHUsI HEPTU U3 MOA3EMHBIX IJIACTOB SBJISIETCS
U3BJICUEHUE U3 HUX MAaKCUMAaJbHO BO3MOKHOIO Kojudectsa HedTu. [Tocae
NEePBUYHOIO U BTOPUYHOTO M3BJEYEHUS] He(PTAHOE MECTOPOKACHUE BCE elle COAEPIKUT
ot 50 1o 80 % HedTH B pacuere Ha ee UCXOAHOE conepkaHue. DPPEeKTUBHOCTD
croco00B MEPBUYHOIO U BTOPUYHOTO U3BJICYEHUN OrpaHUYeHa ABYMs (paKTOpaAMHU:
Pasmep mop, B pe3ysibTaTe 4ero HEOUHINeHHas HEPTh MOKET JOCTUTaTh OTHOCHTEJIbHO
HU3KOH OCTATOYHOH He(PTEHACHIIIEHHOCTH, OOHAPY)KMBAEMOH B BUJE MPEPBIBUCTHIX
AYeeK, 3aIleMICHHBIX KaUUISIPHBIMU CUJIaMH (KalMJIAPHO — 3alleMJIeHHas He(Th).
Pa3mep yuacTka, HOCKOJIbKY CYLIECTBYIOT ONpEeNIeHHbIE 30HbI, B KOTOpbIe (IIOU,
3aKauMBaeMbIil B IPOLIECCE BTOPUYHOI'O M3BJICUCHUS, HE IIPOHUKAET 33 CUET HU3KOM
IPOHUIIAEMOCTH TAKUX 30H.

B HacTosiiee BpeMsi CriocoObl yBeTn4eHHsT HeTEOTAaYH BKIKOYAT OJUH HIIH
Oonee Takux HakTOPOB U MPUMEHEHHE XMMHUYECKHX MPOAYKTOB B Ka4eCTBE
MO UKATOPOB CMaYUBaeMOCTH. MOAU(PUKATOPBl CMaYMBAEMOCTH MPEACTABISIOT
coboii ITAB, cnocoOHbIe H3MEHSATH CPOACTBO K MOPOJE MIIACTA MPUTOIHBIM CITIOCOOOM.
CMauuBaeMOCTb SIBJIIETCSI MEPOH B3aUMOIEHCTBUS MexAy pa3amMu B IJIACTE, 3aBUCHUT
OT MexX(a3sHbIX XUMHYECKHUX MPOLECCOB B 3TUX (a3ax u onpenesseT TeHASHLUIO
(arouna K IBUKEHHUIO MM K are3ld K TBePAOil MOBEPXHOCTU B MPUCYTCTBUHU APYTHUX
HecMewmuBarouuxcs Garonnos. CMavyuBaeMOCTb MOPOABI MOKHO MOAU(HIHPOBAThH B
NPHUPOIHBIX YCIOBHIX MPH aAcOpOLMH NONSIPHBIX COeIUHEHUH, 00pa3oBaHNU
OTJIOXKEHUN OPraHUYeCKOTr0o MaTepHaa, HCXOIHO MPUCYTCTBYIOLIEro B HeQTH, W C

HCIOJIb30BaHHEM BHEIIHUX areHTOB. M3MeHeHHe CMauyluBaeMOCTH BJIIMSET Ha
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KaNUJIsPHOE aBJIE€HHE, OTHOCUTEIbHYIO NPOHHUIAEMOCTb, OCTATOYHYIO
He(TEeHACHIIEHHOCTh U CBA3AHHYIO BOJOHACHIIIEHHOCTh. Kpome Toro, B paBHOI
CTENEeHU BAXXHO MOHUMATh, UTO OrpaHUYeHUE PIOUAA MPUBOAUT K 3HAUUTEIbHOMY
MU3MEHEHUIO OBEAEHHUS ero a3 mo OTHOIIEHHIO K UX CBOHCTBAM B 0ObeMe.

CymecTByeT MHOKECTBO OCOOBIX BUJIOB XUMHYECKUX PEAreHTOB, KOTOPBIE
UCIIONB3YIOT AJISl PEMIeHUs STUX MPOOJIeM U KOTOpbIe BKJIIOYAOT aHnOHHbIE [TAB,
TaKHe KaK aJKHJICYJIb()OHATHI HATPHUSI, HO, K COKAJIEHUIO, UX MPUMEHEHUE HE SABJSECTCS
yHUBepcalbHbIM. [IoBCceMeCTHO BCiieACTBUE MIUPOKOrO HHTEpBaia TeMIepaTyp, Ipu
KOTOPBIX 3TH PEATeHThI UCMOJB3YIOT, MOKET BO3SHUKHYTh BONMPOC CTAOUIBHOCTH.
HsBecTHO, uTO pacTBOpuMOCTh HeUOHHBIX [IAB B Boze cHukaeTcs ¢ TeMnepaTtypoi u
410 HenoHHbIe [IAB B uTOore CTaHOBATCSA HEPACTBOPUMBIMHU IIPU TOCTUXKEHUH TaK
Ha3blBa€MOH TeMnepaTypbl NOMyTHeHHUsA. CHUKEHHAasl paCTBOPUMOCTb IPU HU3KUX
TeMIlepaTypax 4acTo MPUBOJIUT K TOMY, YTO BOJHbIE pacTBOpPHl aHMOHHBIX [IAB
CTAaHOBSTCS MyTHBIMU. I[locie moMyTHeHHs pacTBOpa (pa3zoBoe pasgeneHne MOKET
NPUBECTH K MpoOsieMaM BBICOKOW BA3KOCTHU M/UIU sKenupoBaHus. Takue npodaeMsl
BBICOKOH BSI3KOCTH W/HUIIH XKEJUPOBAHUS MOTYT OTPULIATEIbHO BIUATH HA
TPAHCIOPTUPOBKY, MIPUMEHEHUE U/UJIU XpaHEHHUE BOJHBIX PAaCTBOPOB aHUOHHBIX ITAB
IIPU HU3KUX TeMIepaTypax.

COOTBETCTBEHHO, CYIIECTBYET HEOOXOJUMOCTD B pa3pabOTKe BOJHBIX
CMAa4MBAKOIUX KOMIO3ULMHI, IPEKae BCEro BOAHBIX CMAYMBAIOIINX KOMIO3ULIUN Ha
OoCHOBe aHMOHHBIX ITAB, XapakTepu3ymuxcs Xopoiei cCTabMIbHOCTBIO TPU HU3KHUX
TeMIiepaTypax, Hanmpumep, 3uMoi npu -5°C uau HUXKE B COOTBETCTBUU C YCIOBUSIMU
XPaHEHUS U MPUMEHEHHUS.

KpaTkoe onucaHue HACTOSIIErO U300pEeTEHUS

B nepBoM 00bekTe HACTOSIIIErO H300pETEHUS NIPENJIaraeTcs Crnocod U3BJIeYEHUS
He(TH U3 MOJ3EMHOTO TUIACTA, BKIOYAI NN 3aKauUBaHIE BOJHOTO pacTBOpa B
NOA3E€MHBIN IJIACT IJIs1 BBITECHEHUsI He(pTH, Tie BOAHBINA pacTBOp BKJIOYaeT: (1)

HenoHHbINH [TAB dopmynsr (I):

R,
>CH-O-(AO)m-(CH2CH20)n-G (D
R,
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rae R; o3Hadaer MUHENHBIM UK Pa3BETBJICHHBIN aJIKUI, cCoaepxkamui ot 1 go 23
aTOMOB yriyepona, R, BeIOMparoT U3 BOAOPOAA U JUHEHHBIX UIIN Pa3BETBIEHHBIX
aJIKUJIOB, coneprkamux oT 1 10 23 aToMOB yriepona npu yCJIOBUHU, YTO O0IIee YUCIIO
aTOMOB yriiepona B komOuHauuu Ry u Ry Haxonutcs B untepBane ot 7 1o 23, (AO)
BbIOUpatoT u3 rpynmsl, cocrosimei n3 CH(CH3;)CH,0 u CH(CH,;CH3)CH,0, m paBen
yucay ot 0 1o 10, n paBeH unucay ot 5 10 30, u G BBIOUPAIOT U3 TPYNIIBI, COCTOSIIIEH
U3 BOJOPOJA, XJIOpa, aJKUJIbHBIX IPYII, coaepxauux ot 1 1o 4 atoMoB yriepona, u
COR’, rne R’ o3Hauaer ankui, conepskamuii ot 1 1o 4 aromoB yrieponaa, (ii)

HeoOs13aTenbHO aHuOHHBIN [TAB dopmynsr (I1):

bd -

rne R3; u Ry xaxnaplii He3aBUCUMO BBIOMPAIOT U3 IPYIMIIBI, COCTOSIIEN U3
BOJOPOJA U JIMHEHHBIX MJIM PA3BETBJIECHHBIX AJIKUJIOB, coaepkamux ot 1 1o 16 atomos
yriepoaa, 1 M BeIOMPAIOT U3 HATPHs, KaIHs, TUTUS U aMMOHus, (1i1) oquH unu Oomee

cnuptoB popmysl (11I):

R' R
, | (I11)
R"-0O-CH,CH,-OH

rae R u R' HezaBucumo osmauaroT H, niu C-C¢ nuHEeNHHY0 UJIN Pa3BETBICHHYIO
ANKUJIBbHYIO TPYIIY, U

R? o3Hauaer H, C-C4 nuHeHYI0 UK Pa3BETBICHHYIO aJKUJIBHYIO TPYINY, UIH
R3-(OCH2CH2)H—, rae R’ o3nauaer H unn nuHelHyto unu passeTsiaeHHy Ci-Cg
AJKWJIBHYIO TPYIIY, U N paBeH unuciy ot 1 go 6, u (1v) Boxay.

Hacrosimee nuzobperenne sBAsSeTCs] MPUTOAHBIM AJIS1 TOA3EMHOTO U3BJICUSHHUS

HepTH.
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HOI[DO6HO€ ONHMCAHUEC BAPUAHTOB OCYIMICCTBJICHUA HACTOAIIIECTO I/1306DeTeHI/I$I

TepmuHn “u/unu” o3HavaeT “U, UJIU B APYyroM BapuaHte”. Bce mHTEpBaBI
BKJIIOYAIOT NpeAebHble 3HAYEHHs, €CIM He yKka3aHo nHoe. TepMuH “yacTtu Ha
MUJUIHOH (4acT./MJIH.)” O3Ha4aeT MacCOBbIE YaCTU B pacyeTe Ha OOILIYI0 Maccy
BOAHOTO PacTBOpa, €CJIM He yKa3aHo nHoe. HukHue nHaekcs B GopMyiax MoJuMepoB
O3HAa4YarT CPeJHUE BEJINMUYMHBI MOJIEH OMpee e HHOIO KOMIIOHEHTa NOJINMepa.

MeTonbl UCTIBITAHHUI O3HAYAIOT HaNOOJIee COBPEMEHHbIE METObI UCITBITAHUN
COIJIaCHO AaTe MPUOPHUTETA JaHHOTO JOKYMEHTA, €ClIU He yKa3aHa JlaTa C HOMepOM
METOJa UCIIBITAHUS B BUAE JBYX3HAYHOTO HOMEpPA, HAMMMCAHHOTrO Yepe3 neduc.
Cchuiku Ha METOIBI HCTIBITAHUI COEPIKAT KaK CChUIKY Ha OOIECTBO TECTUPOBAHUSA,
NPOBOJsILIee UCIbITAHUE, TAK U HA HOMEp MeToAa ucnbiTanus. OpraHuzanuu
TECTHPOBAaHUs 0003HAYEHBI OTHUM U3 clienyrmunx cokpamenuii:. ASTM o3navaer
ASTM International (paHee n3BeCTHOE MOA Ha3BaHHEM AMEpPHUKAHCKOE 00IIecTBO
TecTupoBaHus Marepuaion), EN o3Hauaer esponeiickuii crannapt, DIN o3Hauaet
HeMeLKUIl UHCTUTYT cTaHaapToB U [SO o3HavyaeT MeXAyHapOAHYK OpPraHU3aLUI0 MO
CTaHAApPTHU3ALHUU.

Hactosimee nzo0pereHne BKIOYAET 3aKaYMBaHUE BOJHOIO PacTBOpa B
NOA3E€MHBIN IJIACT, 1€ BOAHBIN PAaCTBOP B OCHOBHOM BKJIIOYAET UJIM COCTOUT M3 (1)
HenoHHoro ITAB, (i1) anuonnoro ITAB u (ii1) cniupra.

Hewuonnviii [TAB (i) mo HacTosiiemMy U300pETEHHIO XapaKTEePU3yeTCsI

ciaenywouieit cTpykrypoii (popmyna (I)):

R
>CH-O-(AO)m-(CH2CH20)n-G D
R,
rae R; o3HayaeT TUHENHBIN UM Pa3BETBJICHHBIN aJIKUJ, COAEPIKALUIUN OT OJHOTO

1o 23 atomoB yriepoaa, R, BeIOHparoT U3 BOAOPOAA U TUHEHHOTO UITH
Pa3BETBJIEHHOIO aJKUJa, COJepKallero oT OAHOro 10 23 aTOMOB yrjepoja, npu
yCJIOBUH, YTO O0Iee YUCIO aTOMOB yriepoaa BMecte B komOunanuu Ry u R,
HaxoauTcs B mHTEepBaie oT 7 10 23, (AO) BbIOMPAIOT U3 IPYNIBI, COCTOSIIEH U3
CH(CHj3)CH,0 u CH(CH;CH3)CH;0, m pasen uucay ot O go 10, n paBeH unucay ot 5
1o 30, mpeanoututenbHo 10 20, u G BRIOUPAIOT U3 TPYIIIBI, COCTOSAIIEH U3 BOJOPONA,

XJIOpa, aTKUJIbHBIX Py, coaepxamux oT 1 1o 4 atromos yriaepona, u COR’, roe R’
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O3Ha4daeT aJKui, cogepxawmui ot 1 1o 4 atomos yraepoaa. [IpennodyrurenbHO TEPpMUH
“HEMOHHBIN’, KPOME TOT'0 XapaKTePU3yeTCs HAJIUUUEM OJHOTO MJIM KOMOMHAIUN
OJHOTO WJIH OOoJiee CIENYIOMIUX JKeJIaTeIbHBIX MPU3HAKOB!

- KenatenbHO cpenHsis BeIMUYMHA M COCTABISIET HOJIb UK OoJjiee,
NpeANnoYTUTENIbHO OUH WIH Ooiee, nBa win Oojee, naxke Tpu unu doyee u
OJHOBPEMEHHO JKeJIaTeJbHO NATh WU MEHee, UeThIpe U MeHee, TPU UIJIU MeHee,
nake 1Ba UJIM MEHEe.

- XenatenpHo cpeaHsis BeMu4unHa h 1t HeuoHHBIX [TAB cocraBasieT 5 unu
Oonee, mpenmoOYTUTENBLHO 6 unu 6oJjee, Oojee NMpeaNnoOUTUTENbHO 7 uinu Ooee, u
MO2KET COCTaBJISITh 8 uiau Ooiee, 9 unu 6oaee, 10 unu Oonee, 12 uau 6onee, 14 unu
bonee, 15 unu Gonee, 16 unu Gonee, naxe 17 unu Gonee, U B TO Ke BpeMs
ONHOBPEMEHHO XenaTesbHO 20 WiIn MeHee, NpeAnouYTUTENbHO 19 unu menee, 18 unu
MeHee, 17 unu MmeHee, 16 unu MmeHee, 15 unu MmeHee U npeaAnoOUYTUTENBHO 14 unu
MEHeEe.

- Xenarensuo rpynmna (R;)R,CH- comepxut obmiee 4ucio aTOMOB yriiepojaa B
uHTepBaje ot 8 unu 6ojee U MokeT comepskaTtb 9 unu 6osee, 10 unu 6onee, 11 unm
bonee, naxe 12 unu Gosiee, U B TO K€ BpeMsi OJHOBPEMEHHO »eJlaTesbHO 20 min
MeHee, MpeaAnouYTuTeabHo 19 unu menee, 18 unu menee, 17 unu menee, 16 unu MeHee,
15 nnu menee. XKenarensHo rpynny (R1)R,CH- BeiOuparoT u3 rpynmel, cocTosimen u3
OCTATKOB JIMHENHBIX yIJIEpOAHBIX Lenel, cogepxamux ot 11 no 15 atomoB yriaepona
U OCTaTKa 2-3TUJTE€KCHUIL

[Tpumepsr npuroaHbix HenoHHBIX [IAB BkatouaroT I[TAB, koTOpBIE BEIOMpPAIOT U3

rpynnsl, coctosimen u3 [TAB cnenyromux popmyaa (Ia) u (Ib):
H
0
At
5 n

r7ie CPEOHIO0 BEIUYMHY N BBIOMPAIOT M3 TPYIIIBI, cocTosimel us 6, 9, 14 u 20.

(Ta)

Hpyroit npuMep npuroansix HemoHHbIX IIAB Bkiarouaer ot 11 no 15 atomoB yriaepona
(C11-C15), mpeanouturensHo ot 12 go 15 aromos yriaepona (C12-C15),

WHUITUUPOBAHHBIC JIUHEHHBIM BTOPHUYHBIM CIIUPTOM, MOJTUSTUIICHTJTIUKOJIAU O6H.I€I>i
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dbopmyinsl (1b), roe 3Be3moUKa YKa3bIBAET, YTO LETb MOJUITUICHTJTUKOJIS,
NpUCOEAUHEHA K JIOOOMY BTOPUYHOMY aTOMY yIJiepoda, U CKOOKU ¢ UHTEpBajoM 3-7
yKa3bIBAKOT MOBTOP 3-7 aTOMOB yIrJjiepoaa, COOTBETCTBYOIW U pacnpeaenenuto C11-
C15 o0mux nauH Hemnei.

O(CH,CH,0), 1)

3-7

rae X Beibuparotr usz 5, 7, 9, 12, 15 u 20.

BonHas cMaunBaroImas KOMIIO3ULHS IO HACTOSIIEMY H300PETEHUIO BKIKOYAET
HenoHHbIH ITAB (1) B KOnHMuecTBe, paBHOM WJIH MpeBbIarmeM 5 mac.%,
NPEeANOYTUTENHHO PABHOM HMJIHM NpeBbImaromieM 10, u Gonee npeanodYTUTENbHO
paBHOM uJiu mpeBbimarmemM 15 mac.% B pacdeTe Ha OOIYIO Maccy BOIHOM
CMauMBaKO e KOMIO3ULNU. BogHas cMayuBaromasi KOMIO3HUIUS 110 HACTOAIIEMY
n3o0pereHuro BKIoUaeT HeMoHHbINA [IAB (1) B konuuecTse, paBHOM uinu MeHee 90
Mac.%, MPeANnoUYTUTENbHO PAaBHOM UK MeHee S0 uiau 6ojee mpeAnouYTUTENbHO
paBHOM unu MeHee 20 mac.% B pacuere Ha OOLIYI0 MacCy BOJAHOW CMAa4YUBaOIIeH
KOMITO3UIIUH.

Anuonnsiit [TAB (ii) npeacrasisier coboit annonubiii [IAB ¢ nByms

cynbdorpynnamu popmyanst (II):

()

rae Rs; u Ry kaxabiii He3aBUCUMO BBIOMPAIOT U3 TPYIIIBI, COCTOSINEH U3

BOJOPOJA U JIMHEHHBIX U PA3BETBIEHHBIX AJKUIJIBHBIX IPYII, coAaep:xamux ot 1 o 16

aTOMOB yriiepona, 1 M BeIOMpAIOT U3 HATPHUS, KaJus, JIUTUA U aMMOHus. JKenaTtenpHo
R3 1 R4 He3aBucHMO BBIOMPAIOT U3 TPYIIIBI, COCTOSMEH U3 BOJAOPOIA U JIMHEHHOI
reKCUJIbHOM TPYIIIBL, IPH YCIOBHH, 9YTO 00a R3 u R4y onHOBpEeMeHHO HEe 03HAYAIOT

Bonopon. HeoxknaanHo ObLIO yCcTaHOBJIEHO, YTO aHUOHHBIN [IAB ¢ nBy™mst
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cyabdorpynmnamu obecrednBaeT HEOKUAAHHYIO CTA0OUIIBHOCTD B BOOHOM PacTBOpE,
obecrnieunBasi crabunpHOCTh [IAB npu OoJsiee BBICOKUX KOHIIEHTPALHSAX COJU U Oojee
BBICOKMX T€MIIEpaTypax Mo CPaBHEHUIO ¢ BOAHBIMU pacTBopaMu B orcyTcTBuHU [IAB ¢
AByMs cyibdorpynnaMu, naxe BOAHBIMU pacTBOpaMu aHMOHHOTO [TAB,
COZIepIKaLIero TOJbKO OAHY cyJbdorpymnmy.

Bopnas cMauuBarommasi KOMIO3ULKS O HACTOSILIIEMY H300PETEHUIO, €ClIU OHA
NPUCYTCTBYET, BKJIOUaeT aHnOHHBIN [TAB ¢ nByms cynbporpynnamu (ii) B
KOJIMYeCTBE, PABHOM UJHU npeBbimarimeM 10 Mac.%, mpeaAnOYTUTEIPHO PABHOM HJIH
npeBblmatomeM 12 u 6osiee mpeaNnoOYTHTEIPHO PABHOM HJIH NpeBbinarmemM 15 mac.%
B pacyeTe Ha OOLIyI0 MacCy BOMHOH cMaduBaroimed koMno3uuuu. BogHas
CMauMBaKOIIasl KOMIIO3HUIIUS IO HACTOSIIEMY U300pPETEHHUI0, €CJIH OHA MPUCYTCTBYET,
BKJIIOUaeT aHNOHHBIN [TAB ¢ nByms cynbdorpynnamu (ii) B KOIHYECTBE, PABHOM HJIH
meHee 50 mac.%, NpeAnoYTHTENIbHO PABHOM WJIH MeHee 45 u 6oyiee mpeAnOYTUTEIbHO
paBHOM unu MeHee 40 mac.% B pacueTe Ha OOIIYI0O MacCy BOAHOW CMaYUBAKO IIEH
KOMITO3HUIIUH.

BonHbli pacTBOP MO HACTOSAIIEMY H300PETEHUIO 003aTENIbHO CONEPIKUT
anuoHHbIH ITAB ¢ nByms cynpgorpynnamu Gpopmynsl (II) u MmoxeT BKIOYaTh WU HE
coaepxatb aHanor ¢opmyasl (II) c onHolt cynbdorpynnoii. Ecnu npucyTcTByOT OOUH
unu o0a KOMIIOHEHTA, aHAJIOT ¢ OJHOU CcyJb(GOTPYyNIoi 1 HEMOHHBIN aHAJIOT, TO
aHnoHHbI ITAB ¢ nBy™ms cynbdorpynnaMu npucyTCTBYET MpU OobLIeH
KOHILIEHTPALIUHU 110 CPABHEHHUIO C KAXKJbIM U3 aHAJOTOB, NPEANOUYTUTENBHO IPU
KOHIIEHTPALUH, MPEBBIMANIIEH CYMMapPHYIO KOHUEHTPALUIO aHAJOTOB.

[Tpurongusie cnupThl (1i1) MOXKHO BBIOMPATH M3 TPYIIIIBI, COCTOSIIEH U3 TIIHKOJIEH,
MPOCTHIX 3UPOB TIIMKOJIEH, METaHOJIA, 3TaHOJa U UX KoMOuHanui. [IpeanouyTuTenbHO

CIIUPTHI XapakTepu3ywTes cieaywmei Gopmymnoii (111):

R! R

, (111)
R%2-0-CH,CH,-OH

1 .
rae R u R* vezaBucumo o3navarotT H unn C-Cg nuHEHHYIO UIH Pa3BETBIEHHYIO

AJIKWJIBHYIO TPYNNy U
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R® o3mauaer H, C;-C4 nuHeliHy0 WU pa3BETBIECHHYIO AJKWIBHYIO TPYIY, UIH
R3-(OCH2CH2)H-, rae R’ o3mauaer H, C-C¢ nuHeliHy10 U pa3BETBIECHHYIO
AJIKWJIBHYIO TPYIINy, U N paBeH oT 1 1o 6.

[IpennouTUTENbHO CIUPT BHIOUPAIOT U3 U30MPOMAHOJa, MOHOOYTHIOBOTO 3¢ upa
AUATUIIEHTJINKOJIS, MOHOIIPOIMJIOBOTO 3(hHpa AMS THIIEHIJIMK OIS, MOHO3THUIOBOTO
s(upa QUATHICHTIUKOJSI, MOHOMETHUIOBOTO d(upa AUITHICHIIUKOIIS,
MOHOTIEHTHJIOBOTO 3(Hpa 3TUICHTJIMKOJSA, MOHOOYTHIIOBOTO 3(hupa STHICHIITHKOJIS,
MOHOTIPOMHUIIOBOTO 3(PUpa STHIEHIIUKOJS,, MOHO3TUIOBOTO 3(pupa 3 THIEHTIUKOJIS,
MOHOMETHJIOBOTO 3 Hpa 3TUICHTIJIMKOJIS, MOHOMETHJIOBOTO 3pupa
TUTIPOTMUIJICHTJIMKOJISI, MOHOOYTUIIOBOTO 3 Upa TUIPOTUIEHTIIUK OJIS,
MOHOMETHJIOBOTO 3Hpa NPOMUICHTIIUKOJSA, MOHO3THUIIOBOTO 3(upa
NPOMUIIEHTIUKOJS, MOHOTIPOTIUIIOBOTO 3(hupa MPONMUIEHTIIUKOJ, MOHOOYTHIIOBOTO
s(upa NpONMUICHIINKOIA, OyTUIaeTaTa, NPOMUICHIJIMKONS, STUICHTIIUKONS U UX
KOMOWHALIWH.

B opHOM BapuaHTe OCYIIECTBJIEHHS HACTOSINEro N300peTeHUs BOIHAS
CMa4MBaroIlas KOMIO3UIUs BKJIOYAET AUOJ, NPEANOUTUTENbHO 3TUIECHIJINKOIb,
IPOMUIIEHTIIUKOIb UJIM UX CMECh, M IPOCTON 3P UpP IIUKOIS, NPEATOUYTHTEIbHO
MOHOMETHJIOBBIN 3 UP STUIEHTIMKOJA, MOHOATUIIOBBIN 3(UP S TUIEHTIUKOIIS,
MOHOIPOIHUJIOBBINA 3QUP STUIEHTIHNKOJSA, MOHOOYTUIIOBBINH 3(Up STUIEHIIUKOIIS,
MOHOTIEHTUJIOBBIH 3(UP STUIEHTIUKOJS HJIH UX CMECH.

BonHas cMaunBaromas KOMIO3HIMS 110 HACTOSIEMY H300PETEHHIO COMEPIKUT
KQKJbI OMH UJii OoJiee CIUPTOB B KOJUYECTBE, PABHOM HMJIM TpeBbImarmemM 10
mac.%, paBHOM wH npeBbimarmemM 20, u 0ojee MpeAnoYTUTENHPHO PABHOM UITH
npesbimaroem 30 Mac.% B pacueTe Ha OOIIYIO MacCy BOAHON CMa4YyMBarO et
KOMMO3HIIMU. BogHas cMayuBaromas KOMIO3ULHS 110 HACTOSIIIEMY H300PETEHUIO
COAEPKUT KAKIBIH ONUH UK 00Jiee CIUPTOB B KOJIUYECTBE, paBHOM UJU MeHee 90
mac.%, paBHOM min MeHee 80, u Goyiee MPenmnoUTUTENbHO paBHOM UiIu MeHee 70
Mmac.% B pacuere Ha OOLIYI0 Maccy BOJHOM CMadMBAarOMEeH KOMIIO3UIIUH.

B opHOM BapuaHTe OCYIIECTBJIEHHS HACTOSIIETrO U300PETeHUsI BOHAS
CMa4MBaroIlas KOMIO3UIUs MOXET TakXKe COAepKaTh HE3HAUUTEIbHbIE KOJUUECTBA
npyrux IIAB. Hanpumep, MOryT npucyTcTBoBaTh BcnomorarenabHble IIAB, Takue kak

amporepHbie [TAB, a Takxe HHT'HOUTOPBI 00PA30BAHUS OTJIOKEHHH, TaKue KaK

numepbl AOS u xenatupyrouue areHTsl. O0mee KOIUYeCTBO TAKUX BCIIOMOTATEIbHBIX
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MOBEPXHOCTHO aKTHUBHBIX ar€HTOB COCTABJISAET MPEANOUYTUTENBHO He Oolee
npubnusurensHo 10 mac.% B pacyere Ha OOUIYI0 Maccy nmeHooOpasyromeit
KOMIIO3ULIMU BOAHOTO aHuoHHOro ITAB.

B npyrom BapuaHTe OCyLIE€CTBIEHUS HACTOAIIEr0 H300pEeTEeHUs] BOAHAS
CMa4MBaroas KOMIO3UIUs MOXET COAEPKATh COJb, BKIYAO Y0 OJHOBAJICHTHBIE U
AByXBajeHTHbIe HOHBI. COCTaB COJM BOJHOIO PACTBOPA MOXKET SABJIATHCS
AHAJIOTUYHBIM COCTaBY BOAHOTrO (hJIFOUIA B IJIACTE, B KOTOPBIH 3aKaYMBAIOT BOIAHBIN
pacTBop.

OcranpHOE KOJMYECTBO BOJHON MEHOOOPA3yIOI e KOMIO3UIUH AHUOHHOTO
ITAB no HacrosimmemMy U300peTEHUIO, HE BKJIIOYaeT KOMIOHEHTHI (1), (i1), (ii1),
pacTBOpHTENb UK APYroi nonoiHuteabHbill [IAB, a Bkirouaet Boay (iv). B onHoMm
BapuaHTe o0Iee KOJIUIeCcTBO B Mac. % koMmoHeHTOoB (i), (i1), (ii1) u (iv), KoTopbIE
n00aBJISIOT OAHOBpeMeHHO, paBHO 100 mac.%.

IIpeanoyTUTENbHO BOJHBIE CMAYHUBAIOLME KOMIIO3UIUU 110 HACTOSAILEMY
nzo0pereHuro ctabmiabHbl npu -5°C, 6onee npeanouturensHo npu -10°C, Gonee
npeanoytutensbHO npu -15°C u Hanbonee npeanoururensHo npu -20°C. Tepmun
“cTaOMIBHBINA, UCIOJNB30BAHHBIA B JAHHOM KOHTEKCTE, 03HAYAET JKUAKOTEKYUUH UIIU
NepeKadynBaeMblii IpU TEMIIEpaType.

IIpeanouTUTENbHO BOJHAS CMauMBarOIlas KOMIO3ULUA 10 HACTOSAILEMY
N300PETEHNIO0 XapaKTePU3YIOTCS TOUKOH 3aCThIBAHMS, KaK ONPENeIeHO B CTAHIAPTE
ASTM D-97, panoii unu menee 15°C, npennoururenabHo paBHoH unu MmeHee 0°C,
Oosiee mpeaMnoOYTUTENLHO paBHOU uau MeHee -20°C u emme Oojiee MPEeANOYTUTETIBHO
paBHOM unu menee -40°C.

ITpouecchl u3BIEUEHUS NOA3EMHON HEPTH OOBIYHO BKIIOYAOT 3aKaYUBAHHE
BOAHOH (pa3bl B MPOHUIIAEMBbII MOA3EMHBIA HEPTECOAEPIKAIUN TITACT IS BBITECHEHHS
ChIpOH He(TH, OCTABIIEHCS MOCJEe MePBUYHON MOTBITKH U3BJIEYEHUs] HEPTH, JaHHBIHA
npouecc siBJsieTCst 00IEen3BECTHBIM 101 HA3BaHUEM 3aBOAHEHHUE. M3BneueHue HeTH ¢
UCIIOJIb30BAHUEM 3aBOJJTHEHUS MOXKET ObITh HEd(PPEKTHUBHBIM NPHU UCTIOIH30BAHUHI
TOJBKO BOJIBI, TO3TOMY HeoOXoamuMa pa3paboTKa BOOHBIX CUCTEM C YJIYUYIIEHHBIMHU
CBOMCTBaMU B OTHOLIEHUHU U3BJedeHUs. HecMOTps Ha TO, 4TO 3aBOJJHEHUE HE
ABJISIETCS HEOOXONMMOH MepBOH cTaguel sl COOTBETCTBYIOMEro (pyHKIIMOHUPOBAHUS
B crioco0e 1Mo HacTosAmeMy H300pEeTeHNI0, CTAHJAPTHOE 3aBOJHEHUE UCIIOJIB3YIOT Ha

MMPaKTUKE, €CIIU n1000€ 3HAYUTEIbHOE KOJIUYECTBO JIIOMOJHUTEIbHOMN He(l)TI/I MOKHO
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U3BJIEKAaTh U3 [JIACTA C UCIIOJb30BAHUEM 3aBOJHEHUs. 3aBOAHEHUE IPOJOJIKAETCS 0
TEX IOp, MOKAa COOTHOLIEHHE BOJa-HE(PTh B HKCIJIYAaTALMOHHBIX CKBAXXUHAX
NOJAHUMAETCS 0 TAaKOH BBICOKOH BEJIMYUHBI, YTO AajbHelmas 1o0pua HepTH U3
CKBAa)XHHBI CTAHOBUTCS] HEBO3MOXHOM MJIM 3KOHOMHYECKH HEBBITOJHOM.

B onHOM BapuaHTe OCYLIECTBJICHHS HACTOSIIETO N300peTeHUs MpeaiaraeTcs
croco0 MoBBIMEHHsI HePTeoTAauu U3 MOA3EMHOI0 IIACTA, BKIOYAK WA CTaaUI0
3aKa4MBaHUs BOJHOW CMayMBAIOLIEe KOMIO3ULMU, OMTUCAHHON B JAHHOM KOHTEKCTE
BBILIE, B YKa3aHHBIN MOA3EMHBIN MJIACT. B nuaeanbHOM ciydae, 3aKauMBaHUE BOAHOMN
CMa4yMBaKOLIe KOMIO3UIUU CIEAyeT HAUMHATh 10 BO3pPAaCTaHUsI COOTHOLIEHUs BOAA-
He(Th O TaKOW BEJNMYHMHBI, IPU KOTOPOH AalibHEHIas KOMMepUeckast 1o0bIua
CTAHOBHUTCS] HEBBITOJAHOH, UL TOTO, 4TOOBI N30€KaTh IJIUTEIBHOTO MEPUOAA BPEMEHH
nepes OCyLIeCTBICHHEM CIEAYIOLIeH HOMOJHUTENbHON 10ObuN HEQTH, MOCKOIbKY
ABJISETCS HEOOXONMMBIM HAJIMYHE JJIUTEJIbHOIO BPEMEHHOTO HHTEPBAJIa MEXKIY
Ha4yaJIOM 3aKauyMBaHHS BOJAHON CMAaYMBAIOLEH KOMIIO3UIIUH U HAOJOAEHHEM
yJIy4eHHONW MHTEHCU(DHUKALIUN KCIIIYyaTAlIHOHHON CKBAKUHBIL.

B onHOM BapuaHTe croco0a mo HacTOSIMEMY M300PETEHHI0 OKPYKAKIIast
MOA3E€MHBIN IJIACT CPela MOXKET COAEPkKaTh BOAHYIO (a3y, B KOTOPYIO 3aKAYHUBAIOT
BOJHBIN CMa4yMBaKOUIUN PaCTBOP.

B onHOM BapuaHTe OCYILIECTBJIEHHS CrIOCO0a HACTOSILIEr0 H300PETEHHUsT BOJIHYIO
CMA4YMBAIO Y0 KOMIIO3ULIUIO MOXKHO A00aBJISITh B BOAY WJIH COJIEBOI pacTBOp B
Hayajie mpolecca 3aBOJHEHHs WU B JIIOOOH MOMEHT WJIH JI0Oble MOMEHTHI TpoLecca
3aBOJTHEHUsI, BKJIKOYAs OO0 MOMEHT MJIM MOMEHTBI MPOAOJIKUTEIBHOTO Mepuoaa
3aBOJHEHUS.

BonHyr cMa4uBar My KOMIO3UIHUIO MO HACTOSIIIEMY U300PETEHUIO MOXHO
n00aBIATh HATHETAHUEM TIOA AaBjieHueM B KosuuecTse oT 0,01 mo S-kpaTHOrO
pacueTHOTO oObeMa JJist 0OpabOTKM y4acTKa Mmiacta, B KOTOPbIA OyIeT 3aKa4uBaThCs
BOJHBIA pacTBOP. BOAHBIN pacTBOP MOKHO HAHOCHUTDh YEPEAYIOIUMUCS NOPLUUAMHU
MEXXIy BOJHBIM PACTBOPOM I10 HACTOSAIEMY U300PETEHUIO U COJIEBBIM PACTBOPOM HUIIH
Bonoi. [locie 3akaunBaHUs BOJHOTO PAacTBOpPA MO HACTOAIEMY U300PETEHHIO MOJKET
oKazaTbcs OnaronpusTHEIM OJ1okupoBaHue pactBopa [IAB B mon3emMHOM miacte Ha
HEKOTOPBIA NEpUOJ BpEMEHH, Hanpumep, ot 1 4aca no 1 roma, 1o Havana
HENPEPBIBHOIO 3aBOJHEHHUS 3aKa4YMBAE€MbIM AOIMOJHUTEIbHBIM BOJHBIM PACTBOPOM IO

HACTOsIIEMYy U300PETEHHIO, COJNIEBBIM pacTBOpOoM u/unu Bogoi. Crnocob mo
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HACTOSIIEMYy U300PETEHHIO0 MOYKHO HUCIIOJNB30BATh C APYTUMHU TEXHOJIOTHIMH
yayumenus kodpdunuenta nzsneuenus: Hepru (KMH), Takumu kak 3aBOgHEHUE
BOJZION ¢ HU3KHMM COJE€pP>KaHHEM COJIM, HATHETAHHUE B IUIACT MOJUMEpa, HarHeTaHue B
IJTACT MeHbI (TaKoe KaK HarHEeTaHHUe B IJIACT IEHBl C UCIOJb30BAHUEM JUOKCUTIA
yriepoja), HArHeTaHue B IJIACT Ta3a U HarHeTaHUE B IJIACT XUMHYECKUX PEareHTOB
(TakOe KaKk HarHeTaHue B MJACT CMecH Imejaoub-nonumep-I1AB), B Buge oTaenbHOM
cTaguu crocoda WM B BUJE CTAJHH MPEIBaAPUTEIbHON 00pabOTKHU ¢ MOCIEAYIO LUMH
nponeccamu KHUH.

[IpuBeneHHbIE HUKE TPUMEPBI HILTFOCTPUPYIOT CTAOMIBHOCTD U 3P (HEKTUBHOCTH
BOAHOH (pa3bl MO HACTOSIIEMY H300PETEHHUIO.

IIpumepsnl

B npumepax ucnonb3oBanbl ciaenyouue ITAB u cnupter:

Heuonnsiii ITAB

Nnnunuposannbiii C11-C15 nuHeiHbIMU BTOPUUHBIMU CIIUPTaMU,
MOJIMA TUIICHTJINKOJb 001mel (opMyJibl, IPUBEIEHHON HHUKE, I1e 3B€3J0YKa 03HAYAET
L[eNb MOJUITUJICHIJIUKOJIA, KOTOPasi MOXKET OBITh MPUCOEINHEHA K JII0OOMY
BTOPUYHOMY aTOMY yrjeponaa, U B OCHOBHOM, IIAB MOxHO nmpeacTaBuTh

pacnpeneseHueM CTPYKTYp pPa3jUYHbIX BTOPUYHBIX aTOMOB yIjepoja:

O(CH,CH,0)y

\/\)*\/\MEJ

Hewonnviii [TAB: x=15 (Bbimyckaercst mox ToproBeiM Ha3BaHueM TERGITOL™
15-S-15). TERGITOL sBnsiercst ToprosiM Ha3BaHueM ¢pupmbl Union Carbide
Corporation.

Anuonnsiii [IAB

AIDC — anxkunaudpenunokcuaaucyabdonat ¢opmynsr (II), rme R3 u Ry
HE3aBUCHUMO BbIOMparoT u3 nuHeitHoi C6 (6 aToMOB yriepoaa) ajlKuJIbHON IPYNIbI U
BOJAOPOJAA NPH YCIOBUHU, UTO MO KpaiHeld Mepe onuld u3 R3; u Ry 03HavaeT nuHENHbIN
C6 ankun B kaxnoit monekyye. AJIDJIC npencrasnser coboli KOMOMHAIIUIO
MOHOQJKUJIUPOBAHHOTO AUCYIb(QUPOBAHHOTO NU(PEHUTOKCUIA, TUATKHINPOBAHHOTO
aucynb(GUPOBAaHHOTO AU EHUIOKCHUA, MOHOAJIKHUIHPOBAHHOTO
MOHOCYJIb()UPOBAHHOTO AU(PEHUIOKCHAA U THATKIJIHPOBAHHOTO

MOHOCYJIb()UPOBHHOTO NU(PEHUIOKCHAA, IPH 3TOM TUCYJIbPUPOBAHHBIE
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nu(eHNIOKCUIHBIE KOMIIOHEHTBI COCTaBJISIOT Oosee S0 mac.% B pacueTe Ha Maccy
komnozuuuu AJI®JIC. ITAB Beinyckaercs B Buae 45 mac.% pactsopa AJD/C B Boxe
nox ToproBbiM HazBaHueM DOWFAX™ C6L. DOWFAX sBnsieTcss TOproBoit Mapkoi
¢upmel The Dow Chemical Company.

Cnuptel

Methyl CARBITOL™ P e e

CARBITOL N NG

Propyl CELLOSOLVE /\/O\/\o
H

OH
Butyl CELLOSOLVE /\/\0 AN

OH
Hsonponanon

DOWANOL™ PM o\)\
~ OH
IIponuneHrIuKoIIb HO\)\
OH

ITpoaykret CARBITOL, CELLOSOLVE u DOWANOL sBasif0OTCS TOPTOBBIMU
HazBaHusAMHU pupmbl The Dow Chemical Company.

B cnenyromux npuMepax cpaBHEHHUs U B MPUMepPax, TEMIEPATypPy 3aCTbIBAHHUS
ompeaensiau corjacuo crangapty ASTM D-97.

Ilpumepsr 1-7

ITpumepsr 11-7 BkiroyaroT HenoHHBIH [IAB (o1 90 no 10 mac.%), ciiupTt u BOAY.
B Tabn. 1-7 npuBeneHsl faHHBIE IO TOYKAM 3aCTBIBAHUS JJI IPUMEpPOB 1-7,

COOTBECTCTBCHHO.
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Tabnuua 2

N Propyl Bona | Temmeparypa
HeHOHHbH:,I TIAB CELLOIS)}(I)LVE (mac. 3aCTbII];aH}II/II;I
(mac. %) (mac. %) %) °C)

90 5 5 12
80 10 10 3
70 15 15 -30
60 20 20 -57
50 25 25 -63
40 30 30 -78
30 35 35 -57
20 40 40 -42
10 45 45 -36
. Butyl Temneparypa
HeHOHHHI;I HAD CELLO SyOLVE BOH? 3aCTbII];aH}II/II;[
(mac. %) (Mac. %) (mac. %) °C)
90 5 5 12
80 10 10 3
70 15 15 -21
60 20 20 -57
50 25 25 -69
40 30 30 =72
30 35 35 -60
20 40 40 -27
10 45 45 -21
Tabnuna 3
Heuownnsiii [IAB | [IponuiaeHraukonb Bona Temmeparypa
0 o (mac. 3aCTBIBAHUS
(mac. %) (mac. %) %) 0)
90 5 5 9
80 10 10 -3
70 15 15 -21
60 20 20 -45
50 25 25 -45
40 30 30 -54
30 35 35 -66
20 40 40 -72
10 45 45 -75
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Tabnuua 5

Tabnuua 6

Heunonnsiii ITAB | Hsonpomnanon Bona | Temneparypa
(mac. %) (Mac. %) (I\:aC. 3aCTIZIBaHI/I;{
/0) cC)
90 5 5 9
80 10 10 0
70 15 15 21
60 20 20 -63
50 25 25 -69
40 30 30 -66
30 35 35 -57
20 40 40 -51
10 45 45 -48
Heuonnpiii [IAB | DOWANOL pM | DoAa@ | Temneparypa
(mac. %) (mac. %) (I\:aC. 3aCTI:C,)IBaHI/I$[
/o) C)
90 5 5 12
80 10 10 3
70 15 15 -18
60 20 20 -60
50 25 25 72
40 30 30 -69
30 35 35 72
20 40 40 -78
10 45 45 -78
N Methyl Bona Temneparypa
HGHFRT:CHI;I/HAB CARBI"},OL (mac. 3aCTbII];aH}I]/IIZI
%) (mac. %) %) (°C)
90 5 5 9
80 10 10 0
70 15 15 -15
60 20 20 27
50 25 25 -54
40 30 30 -57
30 35 35 -66
20 40 40 -72
10 45 45 -57
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Tabnuna 7
oo I | caraioL | {2 | T

(mac. %) (wt %) %) (°C)
90 5 5 12
80 10 10 0
70 15 15 6
60 20 20 33
50 25 25 -57
40 30 30 -60
30 35 35 -63
20 40 40 -15
10 45 45 -69

Ilpumeps! 8-14

ITpumeps 8-14 BxntoyaroT HenoHHbIN ITAB, annonnsiii ITAB, cnupT u Bony. B

Tabn. 8-14 npuBeneHbl JaHHBIE IO TOYKAM 3aCTBIBAHHS I NPUMEpOB 8-14,

COOTBETCTBCHHO.
Tabnuma 8
AHUOHHBIN . Propyl Temneparypa
TIAB Henonnbiil 1IAB CELLogéLVE 3mnmimgi
(mac.%) (mac. %) (mac. %) °C)
83,8 16,2 0 27
73,5 14,2 12,3 -39
65,5 12,7 21,8 .57
59,1 11,4 29,5 51
53,8 10,4 35,8 54
49.4 9,5 41,1 ~69
45,6 8,8 45,6 63
42,4 8,2 49,4 72
39,6 7.6 52,8 -84
37,1 72 55,7 78
34,9 6,8 58,3 81
Tabnuma 9
AHUOHHBIA . Butyl Temneparypa
TIAB Henonnbiit [IAB CELLOSBLVE 3mnmim§i
(Mac.%) (mac. %) (mac. %) °C)
83,8 16,2 0 -33
73,5 14,2 12,3 -30
65,5 12,7 21,8 -39
59,1 11,4 29,5 -42
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AHNOHHBIN . Butyl Temnepartypa
TIAB Henonrbii LIAB CELLOSOLVE 3acm§a£;
(Mac.%) (mac. %) (mac. %) °C)
53,8 10,4 35,8 -45
49,4 9,5 41,1 -42
45,6 8,8 45,6 -42
42,4 8,2 49,4 -51
39,6 7,6 52,8 -78
37,1 7,2 55,7 -78
34,9 6,8 58,3 -81
Tabnuua 10
AHHOHHbII] Heuonnsiii I[TIAB | IlponuneHrnukonb Temnepatypa
ITAB o o 3aCThIBAaHUS
(mac.%) (mac. %) (mac. %) °C)
83,8 16,2 0 -18
73,5 14,2 12,3 -45
65,5 12,7 21,8 -60
59,1 11,4 29,5 -60
53,8 10,4 35,8 -60
49,4 9,5 41,1 -60
45,6 8,8 45,6 -63
42,4 8,2 49,4 -60
39,6 7,6 52,8 -63
37,1 7,2 55,7 -66
34,9 6,8 58,3 -69
Tabnuua 11
AHHOHHBIR Heuonnsiii ITAB | U3onponanon Temnepatypa
ITAB o R 3aCThIBAHUS
(vac.%) (mac. %) (mac. %) °C)
83,8 16,2 0 -27
73,5 14,2 12,3 -39
65,5 12,7 21,8 -36
59,1 11,4 29,5 -45
53,8 10,4 35,8 -57
49,4 9,5 41,1 -57
45,6 8,8 45,6 -60
42,4 8,2 49,4 -63
39,6 7,6 52,8 -66
37,1 7,2 55,7 -69
34,9 6,8 58,3 -69
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Tabnuma 12
AHRHOHHBI |y i TIAB | DOWANOL PM | L eMneparypa
ITAB 0 o 3aCThIBAHHUS
(Mac.%) (mac. %) (mac. %) °C)
83,8 16,2 0 -24
73,5 14,2 12,3 -45
65,5 12,7 21,8 -45
59,1 11,4 29,5 72
53.8 10,4 35,8 -66
49.4 9.5 41,1 72
45.6 8.8 45.6 72
42.4 8.2 49.4 72
39.6 7.6 52.8 _78
37.1 7.2 55,7 _78
34,9 6.8 58,3 _78
Tabnuna 13
AHHOHHBIH . Methyl Temneparypa
TIAB Henonnbiif 1IAB CARBITOL 3acm§aH¥£{
(Mac.%) (mac. %) (mac. %) (°C)
83,8 16,2 0 24
73,5 14,2 12,3 42
65,5 12,7 21,8 _45
59,1 11,4 29,5 _57
53,8 10,4 35,8 _60
49,4 9,5 41,1 -63
45,6 8,8 45,6 -63
42.4 8.2 49.4 _66
39.6 7.6 52.8 -66
37.1 7.2 55,7 -15
34,9 6.8 58,3 -75
Tabnuna 14
ARHOHHBIR |y i TIAB CARBITOL | 1eMneparypa
ITAB o 0 3aCThIBAHUS
(vac.%) (mac. %) (mac. %) °C)
83,8 16,2 0 27
73,5 14,2 12.3 48
65,5 12,7 21,8 _60
59,1 11,4 29.5 54
53,8 10,4 35.8 63
49.4 9.5 41,1 _60
45.6 8.8 45.6 ~60
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AHE‘X*;‘"“ Hemonnnii [IAB | CARBITOL Tg?gf;‘;:{{ga
0 0
(mac.%) (mac. %) (wac. %) (°C)
42.4 8.2 49.4 266
39.6 7.6 52.8 63
37.1 7.2 55.7 63
34.9 6.8 58.3 72
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OOPMVYIJIA U30BPETEHM A

1. Criocob u3Bnedyenus: HepTH U3 MOA3EMHOr0 HedTecoaepIKaIIero niacTa,
BKJIIOYAIOUINN CTAAUIO 3aKaUYMBAHUS BOAHOIO CMAa4YUBAIOIIEr0 pacTBOPa B MOA3EMHBIN
HedTecoaep KAl MIaCT, e BOJHBIH CMAaYMBAIOMIKI PACTBOP BKIIIOYAET:

(i) nenonnsiii [TAB dopmysr (I):

Ry
>CH-O-(AO)m-(CH2CH20)n-G ey
R,
rae R; o3Hadaer nUHENHBIN UK Pa3BETBICHHBIN aJKUI, coAaepkamui ot 1 go 23

aTOMOB yriieponaa, Ry BRIOUPAIOT U3 BOJOPOA U JIMHEHHBIX HJIH Pa3BETBICHHBIX
aJIKUJIOB, conepkamux oT 1 10 23 aTOMOB yriiepoja Mpu YCIOBUHU, YTO O0IIee YUCIIO
aTOMOB yriiepona B komOunauuu R; u Ry Haxonurcs B untrepsajie ot 7 1o 23, (AO)
BbIOUparoT u3 rpynmsl, coctosmeid n3 CH(CH3)CH;O u CH(CH,CH3)CH,0, m paBeH
gucay oT 0 1o 10, n paBeH uncay ot 5 1o 30, u G BBIOUPAOT U3 FPYNIIBI, COCTOSIIEH
U3 BOJOPOJA, XJIOpa, aJKWJIBHBIX TPYIII, COAepkKamux oT 1 10 4 aToMOB yriepona, u
COR’, rae R’ o3nauaer ankuiu, copepxkauuit ot 1 1o 4 atroMoB yriepona,

(i1) HeoOs3aTenbHO aHnOHHBIN [TAB dopmynsr (11):

5o -

rae R u Ry kaxapiii He3aBUCUMO BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEN U3
BOJAOPOJA U JIMHENHBIX UJHU PAa3BETBJIEHHBIX aJKWUJIOB, coaepkamwux oT 1 1o 16 atomoB
yriaepona, 1 M BeIOMpPAIOT U3 HATPUS, KaJusl, TUTUS U aMMOHUS,

(i11) onwH wiu 6onee criuptos Gopmyasl (111):

R! R
|

R%-0-CH,CH,-OH (I1D)
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rae R u R' HesaBucuMo o3HauarOT H, unu C-Cg nuHENHYO UJIN Pa3BETBIECHHYIO
ANKUJIbHYIO TPYIIY, U

R® o3Hauaer H, C;-C4 nuHelHy0 WU pa3BETBIECHHYIO aJIKWIBHYIO TPYNNy, WU
R3-(OCH2CH2)n-, riae R’ o3HauaeT H unu nunelinyio unu passetBieHHyn Ci-Cg
AJKUJIBHYIO TPYINY, U N paBeH 4ucay oT 1 1o 6, u

(iv) Bomy.
2. Cnocob mo . 1, rie n paBeH yuciy B uHTepBasie ot 7 go 20.

3. Cnoco6 no n. 1, rie BOOHBIA CMauyHMBAIOIIUN PACTBOP XapaKTepU3yeTCs

TeMIlepaTypoi 3acTeIBaHusl, paBHOU unu meHee 15°C.

4. Crnoco0b mo 1. 1, rae:

(1) nHemonnsiii [TAB npucyrcrByer B konndectse oT 10 1o 90 mac.%, u

(i11) oguH nu Oosiee CIUPTOB MPHUCYTCTBYIOT B KoudecTBe oT 10 no 90 mac.%,
r7ie OCTaJbHOE KOJUYECTBO BKJIOUaeT BOAY (1v) TakuM oOpa3om, 4To obmiee

KOJINYeCTBO KOMIOHEHTOB (1), (i1), (i11) u (iv) paBro 100 mac.%.

5. Crioco6 mo 1. 4, AOMOJHUTENBHO BKJIFOYAO I{HIA;
(i1) anuonnsiii ITAB npucyrctyeT B konuuectse oT 10 1o 50 mac.%, u raoe
OCTaJIbHOE KOJIMYECTBO BKJKOYaeT Boay (1v) TakuM oOpa3om, 4To obdliee KOJIUIECTBO

koMroHeHToB (1), (i1), (ii1) u (iv) paBHo 100 mac.%.

6. Cnoco6 no n. 1, roe m paBeH yucyy B uHTepBase ot O 10 5, n paBeH YUCIY B
uHTepBaiie ot 9 no 15, G o3navaer Bogopon u rpynna (Ry)R,CH- conepsxur ot 8 1o

20 aToMOB yriepoja.

7. Cnocob no 1. 1, roe rpynny (R;)R,CH- BbIOUpaOT U3 OCTATKOB JTUHEHHOM

C11-C1S5 nuHelHON yrieBOAOPOAHOMN 1€ UJIM U3 STUITEKCUIBHOTO OCTaTKa.
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8. Cnocob mo m. 1, rae xaxawrii Ry u Ry HE3aBuCcHMO BBIOMPAIOT U3 BOJOpOaA
WJIU JTUHEHHON reKCUJIbHON rPyNIbl NP ycaoBuH, uTo 00a R3 u Ry He o3HauaoT

BOZIOPOA.

9. Cnocob no . 1, rae ogHUM uiau 60Jee CIUPTOM SIBISIETCS U30MPOINAHOI,
MOHOOYTHUJIOBBIN 3P UP TUITUIEHTIUKOIS,, MOHOTIPOTUIIOBBIN 3P UP TUITUIEHTIUKOIIS,
MOHO3THUJIOBBIH 3HUP AUITUICHTIUKOJS, MOHOMETHJIOBBIH 3QUpP AUITHICHTIHKOJIS,
MOHOIEHTHUJIOBBIN 3(PUP STHICHTINKOJSI, MOHOOYTHUIIOBBIH 3P STUIEHTIUKOIIS,
MOHOTIPOMHUJIOBBINA 3(UP STUIEHTIUKOIS, MOHOSTHJIOBBINA 3P UP STHICHIIHKOJIS,
MOHOMETHJIOBBIH 3 UpP STUICHTIMKOJSI, MOHOMETHJIOBBIN 3 UpP AUMPONUICHIITUKOJIS,
MOHOOYTHUIIOBBIN 3QUp TUIPOTUIEHTIUKOIS,, MOHOMETHJIOBBIN 3puUp
NPOMUIIEHTIIUKOJS, MOHO3TUIIOBBINA 3(UP MPOMMIEHTIUKOJIS,, MOHOIIPOIMIIOBBIH 3pup
NPOMUIIEHTIIUKOJS, MOHOOYTHIIOBBIH 3(pUp MPONMUICHIJINKOISA, OyTUIIALIETAT,

NPONMUIICHTIIUKOJIb, STUJICHTJIUKOJIb U UX KOM6I/IHaL[I/II/I.
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