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BEAKE, BAHHAES < 24X H; HAUBAfS o AN THRRS
Ploit R TS FTEARINR SO MBLRAGRELA RAAALT @kt RAN
R 2ERRILRR OO KRB I,

R ERIE ] A BRI HRAT, Wb Bs B RO TR Sttt ik,
BRI AR SRS B T BRI & 30, Kb 045 Ambler FWRHMARS QL1
RIEKRFSME)M Kraus HOBHS R G HRRERYNILE).

AXMER LHIT Ambler JHEEFHFE Ambler J53%5, M1 Kraus JFEERERE LR A
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BARUTEAR, B TR MBS, HZRTHAM T REOXLEMS FRE
5 Mol 2 IR &,
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HEIER. SAEERA Ambler FHRIHA GPC-[n] HRMEM T HERIK 1L B,
Ambler FIf Zimm HF'OMZEHEXMRESXARRE»HXRARNBETHEXHR
ARY. ZHENEEERRARERRADI R, LRFEBNA,

KHLR N TFXEAY A RERRB—~EAARFE, HXRERRE,
ROBNBERRT ZHBEERYN 2 ARFWE MRS TRMOEN HIRES TRE
B A AR EANEYS EERABRT RO AENE S, BarRAN T ERIE
HERBCRERN I LULGETERETE, BTRANINRT AN FTROHBRA,
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FERMAT 2 REEMTRE? BRES TERREN L BT H2HF S BINEL? X4
FIERERRNN. MNBFNAEXRE, ERER—FRENOREEERSE, LR
MREIAET ¢ HFARER K. FLERER XTI bREERSBN.

AXRAT GPC- ZAHHEMBERRERAM T RENKEIAME. ZERA:
(1) & GPC &, HXWMERIN [2):, F—FEHEHDN L. HERADL L
HHCEMMR 2 = f(M) XR; (2) ZED g M2, YREWE—HE, FH AT HERW, 0%
W M8 (3) ZETRIN A gis 4 m R0 G S EMBURRIERRYOIMS T, BER
MTRAZRZMAND FRESBEZHNRARURXESHZANHEERKR, /3t
BEENAXEESEA.

AGTENBYRET: (1) XAHSTFRMAEEHREXR" (2) BFA-1.4 X
TIREARALRTM=0RERIMEH, X—KE % "C-NMR BFFE"; (3) 8 GPC &
RSN FRESEER; (4) EXROBWATRERTS; (5) EXRR
HFHETAREE GPC IMEKRIE. BEXFENERARMT:

[n)i = [(np/C)i + (lnn,/C):1/2 — kC; (D
[n] = Z Wilnl; €))
gi™= K—zji—za[ﬂuu-i»a) (3)
M=K 773 Wy, T g, T *)
M, = KT [ 5 Wy, T g (5)
— -1 N S I PR |
M, =K 1+-ZW‘_J'_1+- g H‘E/Z W] T+eg &Fay (6)
M; = J:/[n): &)
- 8_M,-g,-" _&_ - 8M,-g,--’ ﬂ,_ 2
v (P ) - (M )
o (16ME\ o \] /32M}
4( 8113)(3' 1)] } 81 (®

AP KX Mark-Houwink SH, 1 BERSWIERY, & HERIWREZL
BF, [n]; HERIOTUNEBERRHERS, J; % GPC ¥EREHENERINSE
HRBES TRORR, W, HZEODERSBLM MR M, 530 RBENES,
BN Z HoTR. :

(1) A MEERBN—RFH“—RE"AR., XPRABERYK, C HER
SRIRE. EARNBANA, EABERKS, 5 Maron AR B EREAY(LE 2
AR,

HRFBZANER S TR M TARRESS TR M. XERBEmNZLR
RESTREZMBSHITRS Ambler J5 IR,

ERFBRAKXERA ALGOL-60 ETRERE FiT HILBEFHLTITR.
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AW RPAREBHOE SN-01A TR 38 (O IR B, &5 B H b Y
B SRR B B R B SR T VO, W REREHMERT LBR.
B EAENRY 0.35mm, EAE K 170mm, THF 7F 25°C B EONE IR 4 180 #, 5
BB ENT 0.1%, ZARSBHRZFER, REEFSHAKT £5X107C,
WHERIROREEEN <£4X107° B,

ASCRT FRRIRIAR-1, 4 BT ZBRRE, R A(MIBKE ML = 45)Rik#E B(ML=
42.5) HEPH, REE C(ML ~ 45) 43080, #EF% THF, RERE 25C.

ZRE5T®
L #4824 [n], HMERIE

XRERRY, RAXLREEEERNESRIORENR . RAXXART
HGERIITHR L AR AAFIRERFITR 2,

%1 ZHSRENERERSITMARSIMNEEMHLE

® ¥ > wilnl; [7lnm
H

2.48 2.48
2.91 2.91
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®2 RAAZSHSRBNEONER 7] HirRER
% n10: Unl
555 )i (Me0di L4 o (RFiE) |(Maron i)
(#4=165.403) k=0.341 | Fe=2.14
27 165.407 | 1.000024 | 0.000024
28 165.417 | 1.000085 | 0.000085
29 166.073 | 1.00405 0.00405 0.00570 | 0.000715 5.66 5.66
30 167.626 | 1.0134 0.0134 0.0143 0.00179 7.48 7.47
31 168.619 1.0194 0.0194 . 0.0221 0.00277 6.97 6.96
k7 168.888 1.0211 0.0211 0.0264 0.00331 6.35 6.34
33 169.078 1.0222 0.0222 0.0313 0.00393 5.62 5.61
34 169.174 1.0228 0.0228 0.0363 0.00456 4.98 4.97
35 169.148 1.0226 0.0226 0.0406 0.00509 4.41 4.41
36 169.092 1.0223 0.0223 0.0449 0.00563 3.94 3.93
37 168.873 1.0210 0.0210 0.0484 0.00687 3.44 3.43
38 168.781 1.0204 0.0204 0.0527 0.00661 3.07 3.07
39 168.583 1.0192 0.0192 0.0563 0.00706 2.71 2.70
40 168.432 1.0183 0.0183 0.0605 0.00759 2.40 2.40
41 168.204 1.0169 0.0169 0.0634 0.00795 2.11 2.11
42 167.923 1.0152 0.0152 0.0655 0.00822 1.84 1.84
43 167.634 1.0135 0.0135 0.0670 0.00840 1.60 1.60
44 167.210 1.0109 0.0109 0.0655 0.00822 1.32 1.32
45 166.920 1.0092 0.0092 0.0620 0.00777 1.18 1.18
46 166.595 1.0069 0.0069 0.0556 0.00697 0.986 0.988
47 166.246 1.0051 0.0051 0.0470 0.00590 0.862 0.864
48 165.957 1.0033 0.0033 0.0378 0.00474 0.695 0.696
49 165.771 1.0022 0.0022 0.0299 0.00375 0.585 0.586
50 165.627 1.0014 0.0014 0.0228 0.00286 0.489 0.490
51 165.556 1.0009 0.0009 0.0171 0.00214 0.419 0.420
52 165.485 1.0005 0.0005 0.0121 0.00152 0.329 0.329
53 165.399 0.9999 —0.0001 0.00855 0.00107
54—60 0.00641
> Wilnd 2.48 2.48
W= 1.00 d
! [7lpm =2.48
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[ ¥ toMe Xt (wt9%)

A 1.71x10° 32.3
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1.19%10¢ 12.8
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B EFR, g 2 MmN TROSARER BN, WARNERR-1,4 RT %
BHED TR 1R B~ EREX A, X—2 FREBNENHTRMRTER
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HRENAATLEZR, AR TR -F TR LHREMEN, URZ AL 7S TR
HZENANERR, U EZRS MBI DB EIX L.
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G HRZRATIMAMSIENERNE RS FENRNO THRER, BRAX/ARE
i FRAEXNERSH.
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MER S FRFEMBT BTN M, = M, B8 [n], €, T E—8530 G, EHTRE.
EEA G EERERNAEE, WEN RN BRI LR B bl #
€, AWM MBIBIL.
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CHARACTERIZATION OF LONG-CHAIN BRANCHING IN
HIGH CIS-1,4 POLYBUTADIENE BY GPC-INTRINSIC
VISCOSITIES OF POLYMER FRACTIONS

Sun Benhui and Jin Riguang
(Department of Polymer, Betjing Institute of Chemical Technology)

ABSTRACT

Based on the methods reported by Ambler and Kraus, a method was developed for the
determination of long-chain branching in polymers by GPC-intrinsic viscosities of poly-
mer fractions. In this method, g;, A;, Gim;, the weight percentage of polymer that is bran-
ched, etc. were used to express the distribution, degree and content of branching in poly-
mers. Some relations between molecular weight polydispersity and branching polydisper-
sity were disscussed. It was concluded that this method can be used for comparsing of long-
chain branchings in Nicked-based cis-polybutadiene more reasonably and comprehensively.





