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EHN—Hh#E Mark-Houwink Hi2£%
HHERY FERSSFROHBHHRT

EHE BRAK HEA BAR

(HIKETATHEEIRER HM  310027)

N R OBEAIZMRIAEN CREAEOREBECHE(GPOMBGERB ([ DHNE,
NAEBERERBEM Weiss 7, WE T HEB A WEN K WERS 25C Fi9 Mark-
Houwink TR B¥:K=7.62x10"%, ¢ =0.26 X — % R:Z AP GPCl§E KM, Fr B 4]
5RBERTMELR, FRM, SHVPOEINMELE I REHEL . EHRTRS
REEGMEXN RELS TR TFRAGHERN, AAREESHENELARSREY
AR REMD FREZERSTREN, LR ME. 5458 FE 7] e Ak fy &5
HBEY.

XRWB WX ¥, Mark-Houwink RS ¥, # F RS54 TR

® X = $& & [Poly( p-diethynylbenzene), PDEB] ® ¥ ¥ ¢ % —CH—CR—

(R:—CeH,—C=CH), REX MW EHEH, ERE TEMNFSTABE Wiy~ AT
B, mial BEXAERE. —RapmEaama s R kRN ERATRAE=NES
X F MR R R BRI, TEFER—LFNBREREAMHE BB E
BEU_BRENT PRSP FEAGHTFHRESHE B £RBL FRNERE
MRESVEMSAAUERNXZARBEE. /W, T AMNRHELRSH T EST
i PDEB XA B RS FRMBMED, BRFTHREERNTFE. 1995 &, RNATE &R
BOREBERESGYBAMN _RERES, B TERAETHESYY, E MR OB
KR AT EE. R LA GPC 4§ 1 YERBA T H T B 5% THF A Mark-Houwink
FTEBH, ARTARAESREEGMEN —hENL TFESHTFRLGHER.

1 EXFEE
Weiss!P S IS4, 38 Mark-Houwink ##:
[9]; = KM
Fl Grubisic'®) ¥ £ IF [ HE
Ji = [91M,

A
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= 1/(a+1) a_/(a+1)
(7}, = K I

MF -S40 BEE SRR, ALL Ay B L B B R AR, R ]
EE- &k

[7]} — zwi[ﬂ]i — Klf(a+l)Zina/(n+1) (1)
MEFRMMHESEARMESTES 12,5
[7]}1/[7]]2 = zleu"/(”l)/zwsz; aftatl) (2)

AF, w,, w, W _HREEH GPCHBRYRLNERDE, T, . A E B RS
FHHE, ATRELEREMLH T LT ¢ KRB 4 Ldd GPCHEETEERHES
LY e W2

S = ([gli/[gkeir — [plin/[ 9loa)? (3)

AEE, o EREFTENRR  E, Fin(DATRE K 4.

2 ZEHES

2.1 EHoBREMHEHK

Bk % — 4R %K [ HC=C-CH,—C=CH 1, f# {k # [(x-C,) (PPhy ) Ni
( =C—CH,—C=CH )1 XM T E AR, BrMie HEHE ALO, Billit. &
30ml TN ERPIMAREMELH, HAZBRARE=K EAEHN, E—-EHE
TRE WG, MPEIE, FRAPERE, FRAZTH 240, RREGHA.
2.2 THMERBIq]NE

A S ECH BEHTE 25 £ 0. 01C WAE IR P, L THF AR50k A B M HESI 2 .
2.3 GPC4MF

£ Waters 208 GPC #{% I B n-Styragel 10*.10°,10°nm Z A& F4E 25C F L THF
HEREE RS RET L, RO R EELATREN Waters 24 F) 124t
2.4 VPOME

8 E 1 Knauer VPO X LW, L4 THF 9%, WMiiBE 5 45C, RN 2Bt
R

3 SREE

3.1 Mark-Houwink FiZEENWESEBIT
EFEFTADELSH PSAHEEMN GPCHIE, B ERFMLE ).
lgJ = 14.35 - 0.635z,
HHXE¥ 0.988.
RIGRE T AN )& GPC M, BN Ing.(5,)/C ~ C HERFA GPC #E 7
SItmPE 2 # 3 Bk,
EEAES[FHEAES, HTENMKBEBRENK . o«fF, N TRL. FHHEH
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Fig.1 Calibration curve of GPC Fig.2 Curvesof C’ vs.Iny,/C’ and 3,,/C" of PDEB 6
0.26,K & 7.62x1073,
Table 1 K.z values of PFDEB
Sample 3 5 3 [ 5 6 c
5
[7)(di/g) 0.111 0.060 0.111 0.074 0.060 0.074 §
&
o 0.026 0.026 0.027 _'s)
Kx10' 7.822 7.844 7.206 2
ATHFIELTEE R o] §4E, HRKBH

Koo H, HUBEZBIGRENBHRIER 13 19 YT
SBMEBRY _RER K IEME, A GPC & Elution time (min)

Wy &R O EGH TR M, TR Fig.3  Curves of GPC of FDEB-6
[7]c 7 VPO :MZ MBS T & M, 2R
FIEM A EEN (7] X, VPO 20r
ER SR

E=(AG/C’)Y x (M/C) = 94498.5
RFEHEN AG/C’ ~ C" I INAE 4 PFR.

X H g5 R (% 2) %W, Al GPC M E M3
MATFR SUHNKSAENBHERMAY 0T
—‘ﬂ,kﬁiﬁ%ﬁi 6% T, B/ R TS 00 02 04 0.? 08 10 12
EMN Ko HEEY.

L5

4Gic’
<

1.0

Fig.4 Curve of C’ vs.AG/C’ of PDEB-2

Table 2 Comparison of messurement results of GPC, VPO, and [ 7]

Sample M“c Mn' aﬂ_l ['q]c,(dL/g) [Tf]z(dln/g) 6[,]5
1 1193 1112 7.3 - - -
2 1440 1482 -2.8 - - -
4 1233 1289 —-4.3 - - -
3 - - - 0.115 0.111 3.6
5 - - - 0.063 0.060 6.0
6 - - — 0.077 0.074 5.0

a) 8g = (M, - M, }/M, x100%:b) 8,1 = ([9)s~ [9]e)/[ 9]z X 100%
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3.2 REARNRHNEN_RESTRSHIFRSTBHER

B LEITE 8 Mark-Houwink &3, Bl GPC IR E T &M AR KM &4 T 57
BEYN _RELSTFEESTRMMN BRI THLYEELNER. LEAKEINBEYS T
BSAFEAMALMINE 3. LR EET 3.0mol/LI, BEYH FEABE/, &
FESH(MWD)ER XAEROHTERSABRPRET mAKNEEBERN, B X
TRESTFERMERNRE MNEBNESY RS E N 0.0044%, FHRSYHEILE
AEEAFINE MERSERG LR X EEFEREER, XRAERE ST EFRLH
HEATHRENERBRVTENBRET X MOhNEREENSRTESYL T
EARKE . Furlani ZF7EH Pt(PPh;),(C=CPh), {t ¥ Z REG A hiEM f£ 7 m itk
RN

RAEHEASEGRBRENRSYITRSSTRESTHER LIS HEESH

Table 3 Effect of monomer concentration on molecular weights and molecular weight distribution of PDEB "

[M])(mol/L} Yield( % ) M, M, MWS
0.5 58.8 2586 10556 4.08
0.75 67.6 6823 114433 16.77

1.50 86.7 4733 90161 19.05

2.25 72.7 3375 39289 11.64

3.00 58.1 1407 3603 2.56

3.75 47.3 1576 2606 .65

4.50 39.2 863 1424 1.65

* Condition: [Cat] =0.0Imol/L, 40C, 6h

Table 4  Effect of polymerization time on molecular weights and molecular weight distribution of PDEB"

¢ (h) Yield (%) M. M. MWD
1 6.5 34 382 1.2t -
2 18.2 1611 2759 1.7
3 36.5 2548 4726 1.85
6 68.4 3308 7298 2.21
9 80.0 3710 58508 15.77
12 86.8 4733 90161 19.05
15 87.4 4925 124966 25.37

* Conditions: [ Cat] = 0.01mol/L, [M] — 1. 50mol/L, 40T

Table 5 Effect of polymerization temperature on molecular weights and molecular weight distribution of PDEB*

T(T) Yield (%) M, M, MWD
30 1.2 238 363 1.53
35 5.9 1083 1891 1.75
40 86.2 3710 58508 15.77
45 86.5 3846 196843 51.18

* Conditions: { Cat] =0.01mol/L, [M] = 1. 50mol/L, 6h

HHERAESREN S, RS TRERSRNES REENS TEECRK, @
BEHGTEABER, FENTEAHEAR, REYTRS FREBIMERE X it
F—H#0THPRENERBAD S —FMKENEEP L N—CRZE, ANTHER X
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HEH. «=0.26, /D, LA TREYFARSHOIE MRS TRPEFHTLU LY
BRBEAD M KET, BARSERZRSH, 3ARSUAE FL L 4ES
BfRIE N 18h, RRAEERF SOCH, WSERAHEN EER™Y . 55, B H-NMR i#
ERIGREYFHEENBESREHUBLEN 11: 1, HHTFH A _REFFF
E—PERITH, THE—FIER T LEMENR LY. FRRSRENENHRLEEZR
frzd.
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DETERMINATION OF MARK-HOUWINK CONSTANTS AND
STUDY ON MOLECULAR WEIGHTS AND MOLECULAR
WEIGHT DISTRIBUTION OF POLY( p-DIETHYNYLBENZENE)

ZHAN Xiaowei, XU Xiuzhu, YANG Mujie, LU Shuiyuan
{ Depastment of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027)

Abstract The Mark-Houwink constants of poly ( p-diethynylbenzene) (PDEB) in THF at
25C were determined from GPC and intrinsic viscosity [1]] of broad distribution samples
based on the principle of GPC universal calibration and Weiss method, and the values of K =
7.62x 10 > and « = 0.26 were obtained. The obtained K and e values were reliable and
could be used for calculating the molecular weights of PDEB within the relative error of 6%,
which was proved by [ g ] error checking and VPO analysis. The effects of monomer
concentration, polymerization temperature, polymerization time on molecular weights and
molecular weight distribution of PDEB were studied with GPC. The crosslinking, grafiing,
and chain-transferring to monomer may exist in the polymerization of p-diethynylbenzene.

Key words Poly ( p-diethynylbenzene), Mark-Houwink constants, Molecular weights and

molecular weight distribution



