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OCOBEHHOCTU PAIIMKAJIBHOM I[TOJIMMEPU3AIIA
METNJIMETAKPUJIATA, UTHUTTUMPOBAHHOM
5-METWJI-5-'EKCEH-2,4-IMOHATOM KOBAJILTA (II)

HccenenoBaHa KHMHETMKA TMOJIMMEPU3AlMA  METUJIMETAKPWIATa, WHULMUPOBAHHAS
5-metun-5-rekceH-2,4-nuonarom Kobanbra (II) (MIJ1-Co). IlokazaHo 3HAaYUTENb-
HOE YMEHbIICHUE CKOPOCTH IMOJMMEpPU3allui 110 CPaBHEHMIO C JPYrMMM BUHWI-P-
JTMKETOHATaMU. PacTBOpMMbIe MAKPOMHMIIMATOPBI 0OPA3YIOTCS MPU KOHIIEHTPALIUU Xe-
nata 1107 Mosb/n. Ux addbeKTUBHOCTD B Mpolieccax MPUBUBKY CTUPOJIA 3HAYUTEIbHO
BBIIIIE, YeM CTUPOJIbHBIX MAKPOUHUIIUATOPOB.

Kiouessie ciioBa: BI/IHI/IJ'[—B—I[I/IKGTOHEIT])I, MHULIMWPOBAHUEC TTOJIMMEPU3ALIMHU, MAKPOU-
HUIMATOPbI, IPUBUTLIC IMTOJIUMEPLI.

CuHTe3 MOJIMMEPHBIX WHULMATOPOB (MakpouHuuuaropos (MI)) moxer ObITh OCy-
IIECTBIICH HECKOJILKUMHU MeTofamu. Hanbormee n3ydeHHBIM SIBISIETCS METOI TOMO- U CO-
MOJTIMEpH3aiK  OM()YHKIIOHAIBHBIX COSAMHCHHH, MMEIOIINX B CTPYKType PEakIMOH-
HOCTIOCOOHYIO JTBOWHYIO CBSI3b M MHUITMHPYIOLIYIO TpyIITy. Takue COeANHEHNUS 0Ty N
Ha3BaHHE — MHUMeEpPHI. BriepBbie B kauecTBEe MHUIMUPYIOLIEH TPYNIHUPOBKH UCTIONb30BAIN
TIEPOKCHIHBIC TPYIIIBL Mepa(HUPBI ¥ THAPOIEPOKCHABL. ITH paboThl ObUIM Hadathl B 60-X
rT. XX Beka [1,2]. Oxgnako npuMenenre nepekucHsix MUY nmerno psia memoctartkos. B ciry-
Yac MCIIOJIB30BAHUM UX IS TIOTYYCHUSA MTPUBUTBIX ITOJIMMEPOB, ITPOLECC HEJIb3s OBLIO BEC-
TH 710 OOJBIINX KOHBEPCHH, U TIPU 3TOM, B 00Pa30BAHHBIX MPOAYKTAX COACPKAIOCH OOTb-
1I10€ KOJIMYECTBO TOMOIONIUMEpa IPUBUBAEMOTIO MOHOMEPA, YTO IIPUBOMIIO K YBETMUEHUIO
TIOJTUACIIEPCHOCTH 00Pa30BaHHOIO MPOAYKTa. MoneKysspHble Macchl Takux MU Obum
oueHb HM3KUMHU. [Ipu XxpaneHun nepexknucHbix MU ux akTuBHOCTH ymeHbIIasach. [lozxe
ObuTi cuHTEe3upoBaHbl MU Ha ocHOBe aszocoenmHeHuid [3,4]. BriepBble CHHTE3MpPOBaHBI
OJIUTOMEPHBIC U MOJNA30MHULIMATOPBI HA OCHOBE a30-OMCH300yTHparuapa3oHa MUKIOTeK-
CaHOHA 1 OyTaANEHOBOrO Kayuyka. C UX MOMOLIBIO MOTyUeHbI TPEXOIOUHBIE COMOIUMEPBL
MeTton (QOTOMHHUITMUPOBAHHON PaJTUKAIBFHON TOMMMEPH3AMIN C MCIOIb30BAaHUEM OJIHTO-
MEpHOTO TIONMA30MHUIINATOPA MO3BOJISIET TOIydYaTh OJIOKCOMOMMMEPHI B ONHY CTaIHi0 U
YIPOCTUTB MIPOLIECC UX CUHTE3A [10 CPABHEHHUIO € TEPMOINOIMMeEpHU3aLuei [5].

Panee Hamm ObUIM TONyYeHBI TOMHMCTHpPONBHBIE MW ¢ [-mukeroHaTHBIME (par-
MEHTaMHM M HCMOJb30BaHbl YISl MOMYYEHUs] HPUBUTOTO COHOIMMEPA IMOIUCTHPOI-CO-
nonmmeTtraMeTakpriar [6]. [loqpoOHo m3ydeHo moiyueHue P-aukeroHarHoro MU, e B
Ka4eCTBE HHUMEpA B3ST S5-METUI-S-rekceH-2,4-muonar kobansT (1) B anamazoHe KOHIICHT-
parii (0,5-20,0)x10 mosns/n [7]. Beuto mokaszano psim ocobeHHOCTE# mporiecca. Ha-
YaJibHasi CKOPOCTh TOMMMEPU3ALIUH ITPOXOAUT Yepe3 MaKCUMyM IpH KoHIeHTpauun MII-
Co 5x107 momnp/n. ITopsaok peakiyy MO0 WHUIMATOPY HA JIMHEHHOM YYacTKe paBeH
0,2, a MONIEKyJIApHBIE MacChl U CTENEHb JUCIEPCHOCTH MOJIMMEPOB CBUIETEILCTBYIOT
00 unHuruoupyromem neiicteun MIJI-Co npu koHuentpanusax > 5x10° mons/n. O1o
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MOJTBEPIKIAIOT U PacCUeThl KOJIMYECTBA KOOANbTa, KOTOPbIE MOKA3bIBAIOT, YTO TOJBKO
MOJIOBMHA B3SATOTO XellaTa BXOAUT B mosmMmep. YcraHosieHo, yro MIJI-Co, obnanas
PEaKIMOHHOCIIOCOOHOW JIBOMHOMN CBS3BIO, COMOIUMEPU3YETCS CO CTHPOJIOM, MTPH 3TOM
pacuet monbHBIX goneir MIJ[-Co B monuMepu3anuoHHOW CUCTEME U B TIOJIUMEPE, TI0-
Kasall, YTO MOJIMMEDP B 3HAYUTEIHHON CTeleHH 00OTalleH XenaTHhIM MoHOMepoM. O6-
pasyromuecs: MPOILyKThl — aKTHBHBIE TTOJTMMEPHI, CIOCOOHBIC K MaKPOHHUITHHPOBAHUIO
TIPUBUTON TOMO- U COTIOJIMMEPHU3AIINH.

[enpro HacTosAIeH pabOTHI SIBISICTCS M3YYCHHE MPOIECCa CHUHTE3a MOJTUMETHII-
MeTakpunatHbix MU U cpaBHEHHE MOJYUYEHHBIX PE3yIbTaTOB C CHHTE30M IOJIMCTH-
ponbHBIX MU 1ipy HCTIONB30BaHUH OTHOTO M TOTO )K€ NHUMEpa — S-MeTriI-5-rekceH-2,4-
nuonara kooaspera (I1).

MaTepI/IaABI 1N METOABI NCCAEAOBAHUSA

CuHTe3 BUHWII-[3-TMKETOHA S-MeTHII-5-TeKceH-2,4-auoHa (MI]]), mpoBOvIIN B COOTBET-
CTBUH C METOIMKOH [8], a KOOAIBTOBBIM KOMILIEKC NONydain 1o meroauke [9]. Kuneruky
TIONMMEPU3AIIMT U3yYald TPABUMETPHUYECKAM U AUIATOMETPUYECKIM MeToriaMu. B pacue-
TaX HMCIOIb30BAJIMCh TUNIOTHOCTH MOHOMEpA U mojmMepa MetriaMeTakpuiara (MMA), Tk.
COJZIEpKaHKe B COMONMMepu3ytoIieics cucreme Broporo comonomepa MI'JI-Co cocrasisiio
menee 0,2 % OT MOJIBHOM KOHLIEHTpAllMi MEeTUIIMETaKpuiaTa. MoneKyyspHble Macchl 10-
JIMMEPOB ONPEACNISUTH BUCKO3UMeTpudecku. Coaep:kaHue koOaabTa B MOTUMEPE ONpPEa-
eJISITM Ha aTOMHO-a0copOIMOHHOM criekTpodoTomeTpe «Catypr». HaBecky momumepa
(0,05-0,10r) mpenBapuTENBHO PACTBOPSIIN MPH HArpEBaHWM HA TIECHaHOW OaHe B 25-
30 mMiI cMecH KOHLIEHTPUPOBAaHHBIX a30THOM M xyopHOM kucioT (5:3). Ilocne storo
MOJTy4eHHbIH pacTBOp pazbasmsiu 1o 10 M aucTuIIMpoBaHHOM Bomoi. st ompen-
eneHust ucnoib3oBaim crannaptasie pacTBopel ['COPM — Co mpoussoacrsa CKTh
Ouznko-xumudeckoro nactutyra HAHY 1. Onecca. st uckimodeHnst BEpOSTHBIX T10-
TPEIIHOCTEeH, 00YCIIOBICHHBIX BIUSHUEM yKa3aHHBIX MUHEPAIbHbBIX KUCIOT (a30THON U
XJIOPHO), YpaBHUBAJIM UX COJICPKAHNE B aHAJM3UPYEMBIX M CTAHJAPTHBIX PACTBOPAX.

Pe3yAbTaThl 3KCIIEPUMEHTa U UX 00CYKAeHHue

[Iposenena nonumepuzanuss MMA, B npucytctBur MIJ[-Co mipu pa3iu4HbIX KOH-
uentpanusx. [lockoiabky MI'J[-Co oHOBpEMEHHO SIBJIIETCS MHUIIMATOPOM M MOHOMeE-
pom [7], cxeMy cHHTE3a MOJUMETHIMETaKpuiIaTHOrO MU MOXXHO TIPECTaBUTh CIETy-
FOLITUM 00pa3oM:
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Puc.1 Cxema cononumepuszauuu MMA ¢ MI'JI-Co.
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Beuny 6onbeit pactBopumoctu MIJ[-Co B MMA, uem B cTHpOIe, TOCTUTHYTA
MakcuMmanbHas KoHmeHtpanus 30-107 mone/in. OnpeneseHo comepkanue KodajabTa B
MOJTY4EHHBIX TOJIMMEPAX U PACCUMTAHBI MOJIbHBIE JI0JIN XeJlaTa B MOHOMEPHON CMeCH U
nonmepe. [lomyyeHHble pe3ynbraTsl IpeACTaBIeHs! B Ta0M. 1.

Tabmnuma 1
3aBHCHMMOCTb KHHETHYECKHX NAPAMETPOB MOJIMMePU3alui MeTHIMEeTaKpuIaTa,
ununuuposanuoii MI'/I-Co, ot konunenTpanuu naunuaropa. T =70°C

MU 0 I Nl'l

C ‘103 |V ‘10°moan/ | V_ -10° S oS, .o | Weos | N | N,
MOJIB/1 ’ (1°¢) MoJIb/ (1°¢) Yo L 103 103 0 Mu

mac.% N,
30,0 0 0 - - - - - - I-m
10,0 11,6 3,4 48 - - - - - II-m
5,0 19,2 10,1 80 | 35 | 042 | 0,56 | 7,2 12,9 | II-m
2,5 21,9 13,3 87 | 80 | 0,19 | 0,28 | 3,2 11,4 | IV-m
1,0 13,3 10,8 91 | 7,0 | 0,07 | 011 | 1,2 10,9 V-Mm

V. uV_ —HadanbHas U CPEHAA CKOPOCTH TONMMEPHU3AIINY;
S uS_ - KOHBEPCHsl, OIIPE/ICICHHAs METOAOM AUIaTOMETPUU U TPaBUMETPUH;

Jmi rpaB

MH

Wco s — conepxkanue kobansta B MU,

N" 1N’ — MOJbHBIE TOIH XejaTa B MOHOMEPHOH CMECH U TOJTMMEPE COOTBETCTBEHHO;
Nl'l

xen

NO

xen

_ CTCIICHb 060FaHIeHI/IH TI0JIMMEpPA XEJIaTOM.

Kak crnemyer u3 tabiu. 1, mpu konuenTpamun uauAparopa 30107 Moas/1 moaume-
pu3anus He IPOUCXOIUT B CBSI3U C MHTMOMPYIOIIUM JeiicTBueM Xxenata. [Ipu koHueH-
tparmu 10-107 Moub/1l ToMMepU3anus UAET, OJJHAKO ¢ HEOOJIBILIONH CKOPOCTBIO, MPU
9TOM 00pazyeTcst MOJHOCTHIO CIINTHIN MPoxyKT. O6pasus! 11I-M-1V-M — 3T0 mommMepsI,
HaOyXaloIye MpU PacTBOPEHUH ¢ 00pa3zoBaHueM reist. CieryeT OTMETUTD, YTO TOINME-
pusanus crupoina, nauirrpoBanHas MI/I-Co, He mpuBoamiIa K 00pa30BaHHIO CIIUTHIX
nonumepos [7]. [Iponecc cimBanus Moiekyl MMA MoXeT IPOXOIUTh 110 HECKOJIBKUM
IpUYMHAM. 3a CUeT IBOMHBIX CBs3EH XenaTra, He BCTYNUBIINX B MOIMMEPU3AIMIO U 32
cueT oOphIBa pacTyIuX pagukanoB MMA Ha XeNlaTHbIX TPyNIax COCEIHUX MaKpOMO-
nexyi1. Hesb3st MCKITIOUNTD yyacTHE B NIPOLECCE CIIMBAHUSI KOHLIEBBIX IBOMHBIX CBs3EH
MMA, 06pa30BaHHBIX NpU AUCIPONOPLHUOHUPOBAHUN PACTYLIUX LENeH, YTo He Mpo-
UCXOAMT MpH mojuMepuzanuu crupona. [loatomy yem Gomnblie pparmMeHTOB Xenara B
MakpoMoJieKyne, TeM Tiryoxke cimmpanue. Obpasen II-m nonHocThIO cumThiid, [1I-M 1
IV-m — ¢ penkoii cmuBkoit. U Tonmbko nipu koumeHtparnuu 1107 moms/n (V-m) o6pa-
3YIOTCsl ITOJIHOCTBIO PAacTBOPUMBIE MosiuMepbl. Hannuue B monuMepusylromencs cuc-
TEeME HEepacTBOPUMOHN (pakUuM NPUBOAUT K OOpPA30BAHUIO TETEPOICHHOM CHCTEMBI,
YTO CKa3bIBAETCSl Ha KUHETUKE Tpolecca U CBOUCTBaxX moiydeHHbIx MU. Ilostomy
pe3ysbTaThl, MoyiydeHHble npu npumeHeHurn KoHueHtpaun MIJ-Co Beime 1-107
MOJTB/J1, OyIyT HE BIIOJHE KOPPEKTHBIMHU.

CxopoCTH NOJIMMEPU3ALINH, B 3aBUCMOCTH OT KOHIIEHTPALUH, IPOXOAST Yepe3 Mak-
cuMyM mipu 2,510~ MOJIB/J1, YTO COOTBETCTBYET Pe3yJbTaTaM MOJIUMEPU3AIUN CTHPOJIA
[7] u xopor1o cornacyercs ¢ pesyiabraramu padotsr [10].
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Haubosee uHTEpECHBIM SIBIACTCS aHOMAJIBHO HU3Kasi HA4YaJbHAsi CKOPOCTh MOJTUME-
pusaunu (V)) MMA, unniunposannas MITJ[-Co. Panee 6buto mokasauno [11], uro npu
MHULIUHPOBAHUH TonuMmepu3annd MMA npyruMu BUHII-[(-TUKETOHATaMH KOOabTa
(7-oxTen-2,4-nMoHaroM M 3-ajmwineHTan-2,4-nuonarom) npu temneparype 70°C V)
MoJMMepU3aluy cTupoiia cocraisiia 9,2-107° monw/(1-¢) u 11,5-107° monw/(11-¢), a ipu
nonumepusannn MMA u Tex ke ycnousx V, pasno 107,510 mons/(nxc) u 166-107
MoIb/(11x¢), cooTBeTCTBERHO. T.€. V. st MMA ObLIO BBILIIE, 4€M JUIsS CTUPOIIA O0JIee 4eM
B 10 pa3. IIpoBeneHHbIe HAMH SKCIIEPUMEHTHI TIO OTIPEZIEIICHNI0 CKOPOCTH TMOIMMEpH3a-
uuu crupona 1 MMA, nnnnuuposannoit MI'J[-Co, npu temneparype 70°C nokasainu,
uTO0 151 ctupona V, = 18,0x107 monw/(1-¢), a s MMA V. = 19,2x107 mMons/(1-¢), T.€.
OHU MPAKTUYECKU paBHBI. [IpUurHOM Tak0il HU3KOM MHULIUHUPYIOLEH AKTUBHOCTH MOTYT
OBITh HECKOJIBKO (hakTopoB. HeoOxoaumo yuntsiBath, uto MIJI-Co npuHuMaeT yyactue
B TIpoIlecce MOJIMMEPU3ALMN KaK WHHUIIMATOP, COMOHOMED, U MHrHouTop. Kak comoHo-
mep MIJI-Co npu packpbITHH IBOMHOM CBsI3U 00pa3yeT painuKaibl, CTAOMIN3UPOBAHHBIE
3a CUET CONPSKEHUS C METAJIOXENATHBIM LUKIOM. DTO JTOJDKHO MPHUBOAUTH K YMEHb-
LIEHUIO CKOPOCTH nojumepusanuy. Ho nouemy Toraa noiauMepusanus CTUposa UAET CO
CKOPOCTSIMH, CPaBHUMBIMH JUTS IPYTHX BUHUI-[-AUKETOHATOB? Bo3MOXHON pHYNHOI
MoxeT ObITh noJsipHbIi pakrop MIJ[-Co kak comoHOMEDA.

B pabore [12] m3yuena comonmumepusarusi MI/[-nmuranma co CTHPOIIOM, aKpUIIO-
autpwioM (AH) u N-sunmmmupponugonom (N-BIT). Q-e dakropsr Andpes-Ilpaiica,
pacCYMTAaHHBIC TI0 KOHCTAHTAM COTIOJIMMEPHU3alluy PUBEICHBI B Ta0II. 2.

Tabmuna 2
Q-e paxTopst MI'Jl mpu conoiuMepanuu ¢ HEKOTOPbIMU BUHHJIOBLIMH MOHOMEPaMU
M, M, e Q, ¢ Q,
MI'Q N-BIT 0,35 1,30 -1,14 0,14
MI'A AH -0,51 5,10 1,20 0,60
MIJ] Crupon 0,57 3,70 -0,80 1,00

W3 nony4eHHBIX JaHHBIX cleyeT, 4yTo e-paktop MIJl MeHseTcs B IIUPOKUX MTpeeiax.
W3 xiraccudeckux mpeAcTaBIeHAH H3BECTHO, 9T0 Q-€ (paKTOpPHI IS KaXKIOTO MOHOMEpa
TIOCTOSIHHBI U HE M3MEHSIIOTCSI B 3aBUCUMOCTH OT coMmoHomepa. us MIJ] npu como-
JMEpPH3AINH C CUIBHO aKLIENTOPHOI 1BOHHOI cB3bi0 AH e-(akTop oTpuIaTenbHbIi,
T.€. €r0 JIBOMHAs CBs3b JOHOpHas. HampoTus, M0 CpaBHEHUIO CO CTHUPOJIBHON TBOMHON
cBs3bto e-hakrop MI/] monoxkuTenbHBIA. ABTOPBI paOOTHI [ 12] 00BSICHSIOT 3TO HAJTMYH-
eM y MI'Jl HECKOJIBKHMX THIIOB TayTOMEPOB, KAXKIBIH U3 KOTOPBIX 00JalaeT pa3InaHON
PEaKIMOHHON CIOCOOHOCTBIO U M30MPATENBFHOCTHIO K APYTHUM coMOHOMepaM. Ho 3Tot
BBIBOJI HUKAK HE MOATBEPIKIEH dKCIEPUMEHTAIBHO. MOXXHO TPEANON0KUTh, YTO MIPU-
YUHOW yKa3aHHOM aHOMAaJINU SIBJISIETCSl 00pa3oBaHue KoMIiekca Mexxry MIJ] u Bropbim
coMOHOMepoM. Hamane KOMIUIEKCOB MEXKy [3-ANKCTOHATAMH M MOHOMEPAMH IIHPOKO
omnucano B nuteparype [13]. [IpuueM cTpykTypa 1 IPOYHOCTH TAKUX KOMIIJICKCOB OyleT
MIOJTHOCTBIO 3aBUCETh OT MPUPOIbI coMOHOMepa. OueBUIHO, 4TO Hanuune B MMA kap-
OOHIJIBHOM TPYIITEI 0OeciednBaeT 00pazoBaHue OoJiee IPOYHBIX KOMIUIeKcoB ¢ MIJI-
Co, yem ctupoi. Kpome Toro, monsipusiii e-pakrop MMA (+0,4) Takxe MOXKET OBITH
IIPUYUHON aHOMAJIbHO HU3KUX CKOopocTell nonumepusanuud MMA npu HHUIIMMPOBAHUU
ero MI'JI-Co.
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Crenyer mom4epKHYTh, YTO MHTEHCUBHOCTh MHrHOupyomero aeiictsust MIJ[-Co
npu nonuMepu3anud MMA MeHblIe, 4eM JIJIsl CTHPOoJia. ITO MOXKET OBITh OIIEHEHO I10
COMOCTABIIECHHUIO BEIMYMH HayasbHO# (V) U cpenneii (ch) CKOPOCTEN MONUMEPUALINHI
[11]. Tak, npu monMMepU3aMU CTUPOJIA PA3IUYME B CKOPOCTAX MONMMEpU3auU V. u
ch st MU TII-V coctasmsiio 5; 5; 3 pasa, coOTBETCTBEHHO [7], a Ipu MoJMMepHu3a-
nn MMA u Tex ke KOHIIeHTpanusx xenara Toiasko 1,9; 1,6; 1,2 pa3a, cOOTBETCTBEHHO
(cm. tabn.1). ComocraBneHrue MOJBHBIX JOJEH Xellata B MOHOMEPHOW CMECH U IOJIU-
Mepe TMoKa3ao, 4To WAeT MHTeHCHUBHOE (Oonee yem B 10 pa3) oboramieHue moimmepa
xeraTMoHOMepoM. [1pu momMepu3anun cTupoia 000raneHue XeIaTMOHOMEPOM TaKKe
HaOmoaaI0Ck [7], HO OBLIO B 2 pa3a MeHblle. BellecTBUE 3TOTO, C OJJHOM CTOPOHBI,
MU na ocHoBe MMA OynyT comeparh OONbIIIe XeIaTHBIX TPYIIL, & C APYTOi CTOPOHBI,
OymeT maTH OBICTpoe mcuepmanue xeiarta. [losTomy xemarmsle rpymmnsl B MU OyoyT
pacronokeHbl HEPaBHOMEPHO IO LENH, U C YBEJIUUYEHUEM CTENEeHU KOHBEPCHU POCT
MaKpOMOJIEKYJIBI OyJeT MPOXOANUTH B OCHOBHOM 3a cueT MMA. [lostomy st momyde-
HUS 3¢ PekTnBHBIX MU ¢ paBHOMEPHBIM pacHpeieNeHieM XeMaTHBIX TPYI M0 LeTH,
OYEBUIHO, HEOOXOAMMO APOOHOE MOOABICHUE XejaTa B Mpolecce MmoluMepu3anun. B
nonyyeHHbIX MU ompeneneno conepxanue kobansra (Tadm.l). Okazanock, uto B MU
Ha ocHoBe MMA Kko0aJibTa COJIepKUTCS 3HAUUTEIHLHO OOJIBIIE, YeM B CTUPOJIbHBIX M.
Tak npu kornentpauu MIJ[-Co 5-1073%; 2,5:-1073; 1-107 mMonb/n npu noITUMEpU3aLim
CTUpOIIa KoarmdecTBo KobanbTa coctaBuio 0,19; 0,07; 0,05 mac.% coOTBECTBEHHO, a pH
nomuMepusa MMA sTa BenuunHa 6onee, 4eM B 2 pa3a BbIIIE.

Tak Kak cpe/i MOTYYSHHBIX METHIMETaKpHIaTHBIX MU TosbKo oiH V-M (TIpH KOH-
nerTpanuu xeiaara 1-107 Mosb/) ObUT pacTBOpUM B cTHpoiie 1 MMA, To nanbHekIme
uccnenoBanus npopoamwiuch ¢ V-m MU. MU I1-m u [V-M Takke MOKHO UCIIOJIb30BaTh
JUTS TIPUBHUBKH, HO JISL HUX TIpoIiecc OyleT reTepOreHHbBIM.

bbuta u3ydena npuBuTas noiauMmepusanus ctupoia u MMA Ha noguMeTui-
metakpuiatHelii MU V-m. [TonyuyeHHble pe3ynbTarhl peacTaBieHbl B Ta0N.3 u Tad. 4.

Tabnuna 3
Kunernveckue u MOJIEKYJISIPHO-MACCOBBIE MAPAMETPbI IPUBHUTO MOJIMMEPU3AIHH CTHPOJIA U
MMA, na MU V-m. C = 1,25 mac.%. T = 85°C

. S . S
Mouomep \A I?H_r)om’/ M;’{g /}gc) S 70 [nl, ma/r Mn~10‘5 ng,
mac.%
CTUPOII 43 3,4 9.8 2,44 9,3 0,01
MMA 19,6 16,4 10,3 2,86 7,9 0,01
111

W(Co» — conepkanue KoOaisTa B PUBUTOM MOJMMEPE;
[n] — xapakTepucTrueckas BA3KOCTb;
M, — cpesiHeBsI3KOCTHAS MOIICKYISpHAs Macca.

11 MHULMMUPOBAHUS MCIIOJIB30BAJIM CPABHUTENIBHO HEOONBIIYIO KOHLEHTPALUIO
MU (1,25 mac.%), Tak kak mpUMeHeHHe 0ojiee BBICOKMX KOHILIEHTPALUil HEBO3MOMKHO
BBUIy HU3KOM pacTBOpHMOCTH 0o0Opasna B MoHOMepax. MU V-m conepxxan HeOombIIoe
konuuecTBo kobaseTa 0,07 Mac.%, Mo3ToOMy CJIeI0BaIo0 OXKH/IATh HEBBICOKHX CKOpOCTEH
nonumepusanuu. Tem He menee, V. nipu nonumepusannn MMA 10cTaTo4HO BBICOKA 110
CPaBHEHUIO C OJIMCTUPONILHBIMA MU, conepkamyMu Takoe e KOJTUIeCTBO KoOambTa.

22



Ocobennocmu npoyecca padukaﬂbnoﬁ noaumepuzayuu memuamemaxpuiama

Tak npu npusuBke MMA Ha nonuctuponsueiii MU, conepaxarmuii 0,07 mac.% kobansra
V., =9,6x107 monb/(31-¢), mpu 5ToM Konuenrpauust MU Obina 5 mac.% [14]. CpaBnus 511
JAHHBIC C Pe3yABTaTaMH TadJ. 3, MOYKHO YTBEP)KIATh, YTO MOIMMETHIMETAKPUIIATHBIN
MU 3nHauutensHO Oonee 3(dexTHBeH, yeM MOIUCTHPONbHBIN. Kpome Toro, mpu uHH-
munpoBannu MU, comepxanmmvu pparmentsl MIJI-Co, B omin4ne OT MHUIIMAPOBA-
nust MmoHomepHbiM MITJI-Co, ckopocts nommmepusanmnu (V) it MMA 3HauMTENBHO
OomnbIne, YeM Ui CTHPONa. M.M. MOTy4EeHHBIX MPUBUTHIX IOJIUMEPOB OBUIN BBICOKUMHU
TaK ke, KaKk M B ClIydae NPUMEHEHHMS MonucTuponbHeix MU, rae M,= 9,1-10°. Ilpu
9TOM CcofepKaHWe KoOajabTa B TPHUBHUTHIX ITOJUMEPax OKA3alI0Ch HE3HAUYUTEIHHBIM
(0,01 mac.%).

Tabnuna 4
I'paBuMeTpHYECKHE XAPAKTEPUCTUKH MPHBUTON MOJUMepPH3ALHH
crupoaa u MMA na MU V-m. C = 1,25 mac.%. T = 85°C
I
Weg
MU il Co o, | M .000»
Monomep | m,r | m ,r | m,r |m_ .1 Weo » . Weos ¢ —— % pr i
Weo
CTHPOI 7,2400 | 0,1000 | 0,6932 | 0,5932 0,07 0,07 100 0,82
MMA 6,0400 | 0,0800 | 0,4372 | 0,3572 0,06 0,05 83 0,74

m_um —Maccel MOHOMepa 1 MU B nonmmepusyomencs cucreme;
m_— Macca IIPUBUTOTO MOJIMMEpa,;

MH
We, 1 M — macca kobGansra B MU 1 mpuBUTOM HOJUMEpE, COOTBETCTBEHHO;
Co» WC 0> ’ ’

TITT

Weo }

WMH — I[IPOLCHT BXOKACHUA XCJlaTa B IPUBUTOU IIOJIUMED,
Co:

puny~ KOMIYECTBO MPUBUTOIO [OTMMEPA Ha EIMHHILY MaCChl MMU.

I'paBumMeTpHUECKEe XapaKTEPUCTUKU TPUBUTHIX IMOJIMMEPOB MPEICTABICHBI B Ta0I.
4. Ha ux ocHOBe OB paCcCUNTaH MPOICHT BXOXKICHHUS KOOAIBTA B MPOAYKTHI. OKa3anoch,
YTO C YYETOM TOYHOCTH MU3MEPEHHUI MPAaKTUYECKH BeCh KOOANbT, Haxomsmuiics B MU,
nepenien B MPUBUTHIN nonumep. PaccuntanHas BeTMunHa yIeIbHOTO IPpUBECca, KOTopas
(hakTHYECKH MOKa3biBaeT 3PPEKTUBHOCTh MPUBHUBKH, JUIS TTOJIAMETHIIMETAKPHIATHBIX
MU oxkazanack 3HAYUTEIBHO OOJIBIIIE, YEM MOTUCTUPONIBHBIX. TaK /ISt MOTMCTUPOIBHBIX
MU, ona cocraBuia 0,33 1, 4TO B CpaBHEHUU C pe3ylbTaTaMy, TPUBEACHHBIMU B Ta0I. 4
MTOKa3bIBACT CYIIECTBEHHOE YBEIHUCHHE d(PPEKTHBHOCTH TPUBUBKH.

BeiBOABI

N3ydena xuHetnka nonuMmepuzanuu MMA, wHUIMHpOBaHHAS S5-METHII-5-T€KCEH-
2,4-nmuonatom kobansra (II). [Iporecce mo meaomy psity mapaMmeTpoB OTIMYAETCS OT TO-
JTUMEpHU3allu CTUPOJIA, HHUIIUUPOBAHHOM STHM e XeIaToM.

[Ipu nonumepuzauuu MMA, B 3aBUCHUMOCTH OT KOHILIEHTpallMW Xenara, oOpazy-
FOTCSI ITOJTHOCTBIO HJIM YaCTUYHO CINUTHIC MOJIMMEPBI, a PU KOHIEHTpanusax < 1x1073
MOJTB/TT 00pa3yeTcsi paCTBOPUMBIA MPOAYKT, KOTOPBI MOXKET HUCIOJIb30BAThCS KaK Ma-
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KPOMHUIMATOP JIJIsl MTOJyYEHHUs] MPUBUTHIX MOJIMMEPOB C PA3BETBIEHHOW CTPYKTYpOM.
D¢ddexkruBHOCTE Takoro MU 3HaYUTENHHO BBIIIE, YEM MOJTUCTHPOILHOTO.
[Momumepuzanus MMA mpoxoauT ¢ aHOMalTbHO HU3KUMH CKOPOCTSIMH, UTO CBSI3aHO
CO CTaOMIBHOCTBIO PaTUKaIOB MOHOMEPHOTO METAILIOKOMIDIEKCA, KOTopast 00ycCIIoBIe-
Ha COMpPsDKEHUEM HECIapeHHOTO JIEKTPOHA ¢ METAJJIOXEIaTHBIM LIUKJIOM, a TaKkke 00-
paszoBaaneM koMiuiekcoB MI'/I-Co ¢ MMA u monsipHeIM (pakKTOPOM MOHOMEDA.
YCTaHOBIEHO, YTO MOHOMEPHOE COCTOSIHME XejlaTa BbI3bIBAET aHOMAJIbHO HH3KHE
ckopoctu nonumepuzarn MMA, torna kak Bxoxaenne MI/I-Co B moiauMepHyto 11erib,
obecrieunBaeT OOBIYHYIO0 KHHETHYECKYIO KapTHHY, XapaKTEepHYIO JUId JPYyTUX BHHUII-P-
JIUKETOHATOB, Y KOTOPBIX OTCYTCTBYET COIPSIKEHHE JBOWHON CBSI3U C XEJATHBIM IIUKIIOM.
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OCOBJIMBOCTI PAIIMKAJIBHOI ITOJIIMEPU3AIIIL
METUJIMETAKPUJIATY, AKY IHIIIIOBAJIU 5-METWJI-5-T'EKCEH-
2,4-JJIOHATOM KOBAJIBTY (II)

Pesiome

JocnimkeHo KiHEeTUKY moJiiMepu3allii MeTUIMETaKpuiaaTy, SKy iHilliloBaIu S-MeTWUJI-
5-rekceH-2,4-nioHatom kobanbTy (II). IlokazaHo, 3HauHe 30LIBLICHHS IIBUAKOCTI
noJiiMepu3allii NOPiBHAHO 3 IHIIMMU BiHiJI-B-AnKeTOHaTaMu. PO34rHHI MakpoiHiliaTopu
YTBOPIOIOTBCSI MpM KOHIeHTpauii xenaty 1-10° monb/in. Ix edekTtuBHiCTH B mpo-
1ecax INETJIeHHST CTUPOJYy i MeTUIMeTaKpuiaTy 3HauyHO BUIIA, HiXX Yy CTUPOIBHUX
MaKpOiHilliaTopis.

KiniouoBi cioBa: BiHiI-f-AMKETOHATH, iHILiIOBAaHHS MOJiMepU3allii, MaKpOiHilliaTOpH,
MPULLIETUICHI MOJiMEpH.
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THE CHARACTERISTICS OF RADICAL POLYMERIZATION OF
METHYL METHACRYLATE INITIATED BY COBALT (II) 5-METHYL-
5-HEXENE-2,4-DIONATE

Summary

The polymerization kinetics methyl methacrylate initiated by cobalt (IT) 5-methyl-5-hex-
ene-2,4-dionate has been investigated. Considerable decrease of polymerization rate in
comparison with other vinyl-p-diketonates has been shown. The soluble macroinitiators
appear during the concentration of 1-10-3 mol/I chelate. Their efficiency in the processes of
the styrene grafting is considerably higher, than for polystyrene macroinitiators.

Key words: vinyl-p-diketonates, initiation of polymerization, macroinitiators, grafted
polymers
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