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(pEKOI\IEHﬂOBaIIa HAaYYHO-METOAHYECKHM CEMHHApOM XHMHKO-TE€XHOJIOTHUECKOTrO (baKyaneTa)

Panee namu 6bs10 mokasano {1}, uto kap6a30s NpUCOeTHHSIETCS] K BUHH-
jgauneratry npu 10--20°C HuKe HyJisl B alleTOHe B IPHCYTCTBUH €IKOT'O KaJji,
jAaBast 9- (a-auertokcustua)kapb6aszoa. Ilocaennuii B XUMHUYECKOM OTHOLIEHHH
SIBJISIETCSl OYEHb AKTHBHBIM H MOXKET ObITh MCIOJIb30BAH B psijie CHHTE30B.
B cBA3n ¢ 3TMM HaM NpeACTaB/SIOCh HHTEPECHBIM OCYLIECTBHTb PeaKIUio
IPUCOeHHEHHS IIPOM3BOJAHBIX Kapbas3osaa K BuHHJaueraTy- B HacTosem
COOOLIEHHH OIHUCHLIBAIOTCS Pe3yJ/bTaThl HCCJAEN0BAaHUI MO B3aHMOIEHCTBHIO
3-xyopkap6asoJia ¢ BUHHIALETaTOM.

Hamun uccnenoBanusi mokasaJgu, uTo 3-XJA0pKap6asos aHaJOTHYHO Ca-
MOMY Kap0asoJy JIerKo BCTyNaeT B pEaKIH{I0 C BAHHUJALIETATOM B alleTOHE
B NPHCYTCTBHH TBEPAOrO €JKOrO KaJHd, NMpHYeM peakius U B ITOM clydae
NpoTeKaeT OJHOBPEMEHHC B JBYX HaNpDaBJEHUAX: ¢ oOpa3oBaHUeM 3-XJOP-
9- (e-aneroxkcustTua)kKapbasona u 3-xjaop-9-auerusnkapbaszona Mo CXeMe.
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[TockoabKy cojpep:KaHHe 3THX JABYX BEUIECTB B NPOJAYKTaX peakiHH CHJIbIO
3aBHCHT OT YCJOBUH NPOBEAEHUd Ipolecca, AJsl JOCTHXKEHHs BBICOKHX Bbl-
XOJ0OB HHTEpEeCYIOLIero Hac MNPOAYKTAa TPUCOEAHMHEHHS HeOOXOAHMO OBblI0
M3yUHTb BJIMSIHHe pasjnuibix (paxkTopoB Ha 3Ty peakuuto. C 3Toil Leablo
HaMHu Oblia paspaboTaHa MeTOAHMKAa KOJHYECTBEHHOI'O OINpeJesieHHust 3-XJOp-
9- (a-aumerokcustTua)Kapbaszona M 3-xJop-9-auetuakap6azona NpPU HX COB-
MECTHOM IIPHUCYTCTBHH. B OCHOBY MeToaMKH Oblla IOJOXKEeHa pasJaHyHasl
YCTOHYMBOCTb 3THX HNPOJAYKTOB K THApoau3y. [lo Hamum HaOGJIIOLEHUSM,
3-X710p-9- (a-aueTOKCHITHI) Kap6a3oa  KOJHYECTBEHHO THAPOJH3YeTCs MpH
HarpeBaHHWH ¢ BOJOH B pacTBOpe aleToHa, a 3-xJaop-9-aunerusnkap6ason
B 3THX ycJoBHsSIX ycrouuyuB. I'mapoaus xe 0,1 N pacTBopoM exkoro kamau
B 50%-HOM MeTaHOJie MPUBOAUT K KOJHYECTBEHHOMY OMBLIEHHIO OGOHX COe-
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nunenuii. IlosTomy, MpoBOAsT THAPOJNH3 YACTH MPOAVKTOB peaKUHH BOJOII,
MBI ONpene/sin KOHBEpPCHIO 3-XJA0pKapbas3ona B 3-XJa0P-9- (a-aLeTOKCHITH )~
Kap6a3os — (@); mpu TUAPOJIH3E APYrodl YacTH MPOAYKTOB peakKUUH BOIHO-
METAHOJbHBIM pacTBOPOM LIEJIOYH OIpeAenssach CyMMapHas KOHBEPCHS
3-xnmopkap6asosna — (8). [lo pasHOCTH 3THX BEJHUHH MBI ONpPENE/IsNU KOH-
BepcHio 3-xJ0pkap6asona B 3-xJop-9-amernnxap6azon — (¢).

[loap3ysick 3TOH METOAMKON, Mbl M3YUUJIH BJUSHHE TeMIEpaTypbl U KO-
JUYeCcTBa KaTaau3aTopa Ha peakuuio 3-xjopkapb6as3osia ¢ BHHHJIALETATOM.
TMonyuenHble mpu 3TOM pe3y/bTaThl MPHBEAEHHl B Tabu. 1.

: TaG6auma I

Bausinne TemmepaTtypbl M KOJMYECTBA €IKOr0 KaJu Ha PeaKuHio
3-xJi0pkap6a3osia ¢ BUHHJIALETATOM

T Kolﬁion;qecmge : KouBepcusi 3-xnopkapbasona
peakuuu, °C 3-xm’)prga;§)6Ta30nCa a®) 6% ¢
—19 5 91 99,8 8,8
—11 5 89,9 100,0 10,1
0 5 84,2 98,1 13,9
+10 5 80,0 97,8 17,8
+25 5 64,4 97,2 32,8
~+50 5 38,1 93,4 55,3
+30 0 0 0 0
—10 0 0 0 0
—10 1 68,8 80,4 11,6
—10 3 91,3 100,8 9,6
—10 5 89,9 100 g 10,1
—10 10 91,9 99,9 8,0

*) 0603HaUeHHEe 3THX BEJHUYHH VKa3aHO B TeEKCTeE.

[ITpumeuanue. Bce ombiThl MPOBOAHJINCH C KOJHYECTBOM BHHHJauerata 1,53 Mouas
Ha MoJab 3-xjaopkap6asosna. a1 npoBedeHHs pPeakUHH - HCMOJAb30Bajcs 3-XJopKap6azou
¢ 1. ma. 192—193°C.

IIpuBeennble JaHHbIE MOKAa3bIBAIOT, YTO 3-XJOPKap0a30/a B OTCYTCTBHH
KaTaJHu3aTopa He peardpyeT C BHHH/IALETATOM B HHTEpBaJje TeMIepaTryp
(—10) +30°C; B mpUCYTCTBHH K€ HEGOJBIINX KOJHUYECTB €IKOr0 KaJu peak-
LHs IPOTEKaeT OJHOBPEMEHHO B JABYX YKa3aHHEIX Bblllle HanpajeHusx. [1pu
9TOM CKOPOCTH peaKLuu NPHCOeJIHHEHHUST U PeaKUUuu alleTUJIUPOBAHHUs M0-pas-
HOMY 3aBHCAT OT KOJHUeCTBa KaTta/juszaropa. Eciau peakuusi aneTuaupoBa-
l{s MPOTEKAaeT C MAKCHMAJbHO BO3MOXKHOH [JIsl Hee MpH JAaHHOH TemIepa-
Type CKOpocTbio yiKe npu 1% Kartanusaropa, TO AJs1 AOCTHIKEHHSI BbICOKOI
CKOPOCTH peakuuu npucoeguHeHHss Tpebyercssi 3—5HY karaauzaropa.

Kaxk BuaHO u3 Ta6a 1, 0cO6EHHO CHJIbHOE BJHAHHE Ha PEeaKIHIO 3-xJ10p-
Kap6as3oJ/a ¢ BUHU/IALLETATOM OKAa3bIBAIOT TeMIepaTypHLIE YCJAOBHUsI MPOBee-
Husg npouecca. C MOBLILIEHHEM TeMIIepaTypbl Pe3KO MOHUKAETCSI COMepKa-
HHE MPOAYKTa NPHCOCIUHEHHUS M OJHOBPEMEHHO YBEJHUHBAETCSI COAepIKaHUe
alleTHJIBHOTO NMpoH3BoAHOro. B obaactu temneparyp 25—50°C ymenbliaeTcq
TakKe o0llasg KOHBepPCHsl 3-XJ0op-Kap6a3onaa, 4yTo, NO-BUAUMOMY, OObsICHSET-
€A YaCTHUHBIM PasJjoKeHHeM 00pasyolerocs 3-xa0p-9-(o-aueToKCHITU)-
Kap6aso/ja B 3THX yCJA0BUSIX. [I/isT MOJydyeHHs: BBICOKHX BBIXOJOB MPOAYKTa
lIPUCOEIMHEHUs TeMIepaTypy peakiud HeoOXOAUMO MOANEepPKHUBATh HA YpPOB-
He 10—20°C Huxke Hyas. B manabHeiiliem HaMH ObLIO NMOKa3aHO, YTO KOJH-
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4YeCcTBO BHMHHJAIlETaTa, BBOAMMOrO B pPeakKLHIO, MajJo CKasbiBaeTcs Ha obpa-
30BAHMH OGOMX BO3MOXKHBIX NMPOAYKTOB pPEaKUMH, OJHAKO OT HEro 3aBHCHT
obuias KoHBepcusi 3-XJopkapbasoaa. JocTaTOYHLIM KOJIMYECTBOM BHHHJIA-
nerara Ui JOCTHXKEHHs IMOJHOH KOHBEepCHHM 3-XJopkapbasosa sBJafeTCH
1,3—1,5 Moasa Ha MoJb J3-xJopkKap6asonaa. B ciayyae MeHbIIHX €ro KoOJH-
YyecTB yacTb 3-XJopkapba3soja ocTaeTcsi HellpopearupoBaBIUell W 3aTPV/AHI-
eT BbijleJIeHHe W OUUCTKY MPOAYKTOB peakliuu. CrenuanbHLIMU ONBITAMH Ha-
MM YCTAHOBJIEHO, UTO JI/Isl TPOBEJEHHS PeaKLUHH MOXKHO HCIOJb30BaTh ChIPOi
3-xJopkapbaszoa ¢ T. ma. 186—187°C, mnoayuatomuiicss B pesyabTare XJ0-
pHpOBaHHA KapGa3o/ia XJOPHCTHIM cyabdypuaom, 6e3 KakoH-Au00 A0NOHH-
TeJIbHOH OUHCTKH.

' [IpoBeneHHble UCCAEIOBAHUSA MO3BOJU/IH OCYUIECTBUTb CHHTE3 3-XJ0p-
9- (0-ametokcusTHI) Kap6as3oaa ¢ XOPOIIMMH BbIXogaMu 10 77% U H3yuuThH
HEKOTOpbIe ero XMMHUeCKHe CBONCTBA.

AHa/lorMuHoO MOJYyYEeHHOMY HaMu paHee 9-(w-aleTOKCH3THI)KapOasoay
3-x710p-9- (-a1eToKCUITHI) Kap6a3oa  Jerko THAPOJAU3YeTCA  BOAOH  AC
3-xnopkapbasona, aneranbieruja M yKCYCHOH KucaoTel. [Ipum nHarpeBanun
C METHJIOBBIM CIUPTOM OH o6pasyeT 3-xXJ0p-9-(a-MeTOKCHITHI)Kapbazo
¢ BeixogoM 709% wu Goaee.

IIpu neperonke B BakyyMme 3-XJ0p-9-(a-aleTOKCHITHI)KapOa30a Jerko
pasjlaraeTcsl ¢ BbIJEJEHHEM YKCYCHOH KHUCJOTBI ¥ 0Opa3oBaHHeM 3-XJOp
9-Bunusnkap6asona. B oramunme or 9-(a-auneTrokcusTHa)KapOasosia BBIXO
BHHHJIBHOTO NPOM3BOAHOIO B 3TOM CJydyae BLICOKMH M COCTaBJ/sieT B Cpei-
HeM 80—90%. IMocne onHOM KpHCTAMJIH3AIHK M3 METHUJIOBOTO CIUPTa TOJY-
YaIOLKHHACA TaKUM CHocob6oM 3-xJ0p-9-BUHHAKap6Gaszon coxepxut 92—99Y
OCHOBHOTO BellleCTBa, BBIXOJ TaKoro npoaykra cocrasaser 60—75% or Teo-
pernueckoro.  IlonyuyeHunlét  3-xs0p-9-BHHHIAKAPOA30Jg  TOJHMEPU3YETCH
B 6si0ke npu 120—140°C 6e3 nnuuuaropa, uiau npu 80-—90°C B mpucyTCTBUH
nepekucu Oensonsa. CBoiicTBa €ro MoJHUMepOB B HacTosilllee Bpems HaMmu
uccsaenyloTes. ®u3nueckre KOHCTAHTBI M Pe3yJbTaThl aHaJH30B CHHTE3HPO-
BAaHHBIX HAMHU COEJMHEHHH NpHUBEAcHBl B TabJa. 2.

Tab6auma 2

Conepxanue, 0/,
@ | H N Gl

Hassa nue

Popmyaa

HAWJM. | BbIY. [HA¥#J.| BbIY. |HAH .| BBIU. [HAKHI.| BbIY.

Temnepary-
pa mnJjaBJe-
Hug, °C

3-xa0p-9-(a-
anetoxcustuia)- | 90—91| C;sH;,NO,CI | 66,60 | 66,73 | 4,61 | 4,86 | 4,83 | 4,86 | 12,4 | 12,33
kap6asou

3-x10p-9-(a-
METOKCH3THaN)- | 76—77| C;;H,,ONCI | 70,18 69,36 | 5,67 | 5,39 | 5,50 | 5,39 |14,00 | 13,68
Kap6aszoa

3-xJ10p-9-BU- 5
HHIKAP6a3on 68—69| CyH;(NCI 73,86 | 73,84 | 4,54 | 4,39 | 6,14 | 6,15 |15,65 | 15,60

chnepnmemanbﬂaﬂ 4yacThb

Hcnonbsyemelit B 1anHoit pa6ore 3-XJ0pKap6asos CHHTE3UPOBAJICH Ha-
MH TyTeM XJOPUPOBAHHA Kapbas3osa XJAOPUCTBIM Cyabdypuaom [2] u umen
T. 1. 186—187°C; moc/ie ABYyKpaTHOH KPHUCTANJIH3ALUK U3 CIHPTA OH TMJja-
BuJcst npu 192—193°C.
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Bunuzanerar nepex ONbITaMU NEPErOHAJCS M HMeJ KOHCTAHTHI, COBMa-
Jalollye ¢ JUTEPaTyPHBIMH.

3-x710p-9- (a-anerokcustua)kap6ason (I). B tpexropayio xpyraomon-
HYI0 KOJOY HocJaefoBaTesbHO 3arpyxaior 10 e 3-xnopkapbasoaa, 0,5 e Ton-
KOM3MeJbueHHOTro eakoro kaau u 50 ma auerona- Koaba mnomemniaercs
B Kpuocrar ¢ temnepatypoit (—19°)C, n, Korga B peakuuMoHHOH Macce ycta-
HOBHTCs yKa3aHHasi TeMleparypa, B Ko/a0y Ho KamisaM A00aBJAAOT 7,2 i
BHHMJIALlETATa, IIOCJe Yero CMech IlepeMelluBaeTcsi NMPU 3aJaHHOH TeMmIepa-
type euie 30 muH. ITo oKOHUaHuM peakuun 0oO6Pa30OBABIIMHCSA PacTBOP OT-
(UABTPOBBIBAIOT OT KaTa/jH3aTopa, a M3 (uabTpaTa OTFOHAIOT —alEeTOH.
OcraBuieecsi Macjao pacTBOPAIOT B 50 M4 rentTaHa, NpU OXJaXKIEHHH U3 pa-
cTBopa Kpucramiudyercs 9,7 e 1 ¢ 1. ma. 82—83°C (Bmixox 67,8%). [as
JlaJIbHEHIIeH OYHCTKH €ro KPHUCTAJNJIH3YIOT M3 3TOrO 2Ke pacTBOPHTeJ.

3-xJ10p-9- (a-Merokcuatua) kKapbaszon (II). K 4 e I mobasasior 40 ma
MeTaHOJa M CMeChb KHUINSTST Ha BOAsIHOH OaHe ¢ OOpaTHLIM XOJIOAHJIbHUKOM
10 mun. Ilpu oxaazxKpeHuun u3 pactBopa kpucraaausyercs 2,6 e Il ¢ 1. mi.
75—76°C (Bwixon 72,2%). Laabnefimas ounctka II npousBoautcs kpucrai-
Ju3anuen u3 MeTaHoJa.

3-xq0p-9-Bunuaxaptazon (111). 12,05 2 I nomewaior B xondy Kaaise-
Ha, CHA0KEHHYI0 MayuykoM C JAByMs NpUeMHHKaMH, U HarpeBalOT B BaKyyMme
(5—10 mm pt. cr.). Ilpu HarpeBaHUM BHauaJie IMPOUCXOAHUT paclaaBJjeHHe
MPOAYKTa, a 3aTeM OTTOHSIETCS] YKCYCHAasl KHUCJI0Ta, KOTOpash KOHIEHCHPYeTCsI
B oJHOM 13 npuemHukoB. [1pu nanpueiimem narpeBanuu npu 220—236°C (10)
mm. pT. cT. orronsiercs 111 B Buge GecClBeTHO! KUIKOCTH, KOTOpasi OBICTPO
KpUCTaJdau3yercss B Oejoe TBepAoe BemectBo ¢ T. mia. 57—>58°C. Brixon
8,6 2, 90% or Teopernueckoro. [Tocse ABYX KpHCTAJIU3alUil U3 METaHO-
aa II1 nnaBurca npu 68—69°C, aureparypHble faHHble T. . 69°C [3].

BoiBo bl

1. IlokasaHo, uto mpu peaxkuUuH BHHUJALETaTa C 3-XJ10pKapbazosom
B alleTOHe B NPUCYTCTBUM €1KOr0 Ka/Ju OJHOBPEMEHHO 00pas3yloTcsl 3-XJ0p-
9- (a-amerokcusTHs) Kapbazon u 3-xy0p-9-aneTuaxapiasod.

2. M3ydeHo BiaMgHUEe YCJAOBHH NpPOBELEHUS Ipolecca Ha 3Ty pPeakUHio H
N0Kas3aHo, 4yTo peilaiolllee 3HaYeHWe [J/5 HaANpaBJeHHs peakuud B Ty WJH
HHYIO CTOPOHY OKas3blBAIOT TeMIlepaTypHble YCJOBHUA NPOBEAeHHUS Mpolecca.

3. BnepBble ocyuiecTBaeH cHHTe3 3-XJ0P-9-(a-alleToKcuaTua)Kapbaso-
Jla ¥ M3Y4YeHbl HEKOTOpble ero XMMHUYeCKHe CBOHCTBA.

4. Tlyrem TepMHUYECKOTO pasfomKeHHs 3-XJ0P-9-(a-alleTOKCHITHI)Kap-
0asosia OCYIIeCTBJEH CHHTe3 3-xJ0p-9-BHHMJAKapbazosa ¢  XOPOLIUM
BBIXOJIOM.
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