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BERE ME, EEE, RIEIRADWEBENRINEERFETNE2EE. n=1.0cxp(-E,/
RT),7=0.8exp(—3340/RT), w=1.4exp(—7320/RT), ' =1.1exp(-4390/RT) f1 "' =1.0exp
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FXR ] Allinger i) MM2 4-F %R TET MU %K%, 8 T Van der
Waal R E TR, K SRAZHEBREW, 53 FF RTS8 6 RS S
e T, RERI RIS B RS,
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25, AR-ZZ IR 2, 4T ZHE B R 28, 48 HT,

FEERATRYESHEH MM2BFHHAE. 4 IBM/370 RIS, 2, 422
BRI A BANHREIME LA 2 5, SRR me AER M
B, A CH BT B RE IR (6 x 4.18kT-mol ™) KRG/, Br#k 9’9’ WRK S, Rk L&
WHREAERT 6x4.18kT-mol™ R FTBRM—F . FREE ABE RS, R4 Hy 30+ A #E
Wy, S—I5TE, o'y WA KK ERBERK; WEEWREKEF 8 EREAR DR LY
B, XRE MM2BFEE R TERRMEAKEL, FERIK Van dor Waal M 1EH
KRBT, SRR, BT K 55 A 21 A M8 M, 33 ER 581 BT 5Bk 4 fE R
BAEL, SRR, XAFRRERRETEAES THERNNYEES. FXEL 58 2%
EEEFER TR 1 5% 2 18 5.
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#1 TRAFAZAMASRAHEH (k) -mol™)

= 00 =1l.
) % = 2 ar 4B . Ar=1.0 AAE

2 H BE
ti 23.58 2.26 38.20 2.26
tg 24.54 3.22 38.71 2.76
g9 35.74 14.42 49 .45 13.50
t g 30.76 9.45 45.56 9.61
g9 34.28 12.96 49.16 13.21
g g 41.38 20.06 57.35 21.40

4 H i3
tt 21.32 0.00 35.95 0.00
tyg 29.18 7.86 43.18 7.23
99 27.34 6.02 41.17 5.22
t g 28.76 7.44 44,27 8.32
g gl 38.08 16.76 52.63 16.68
9 92 37.33 16.01 52.08 16.13
s 40.42 19.10 56.18 20.23

R2 AHANARRASNEREA

LI #2(%) #5(") x2(%) x4(®)
n H il
it 10 10 -4.2 5.2
t g 0 120 -0.4 -3.7
g9 90 120 2.8 -3.7
t g 10 —110 10.6 31.0
g 9 120 —130 -7.8 49.0
gya -100 -120 —35.8 43.0
Fh H itd
t i 0 0 —-1.7 -1.7
tg 10 110 —-12.1 0.7
g9 120 120 1.4 8.8
t g 0 —120 —-2.8 43.5
g g1 90 —120 6.8 27.9
g g2 120 —90 6.4 38.6

g9 —120 -120 47.3 48.4
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Ll Lr=0 (poyy <pay (PN Ar=1.04 dr=co
M H g
tt 8 8 8 8 8 8
tg 0 116 0 116 0 116
g9 103 103 103 103 103 103
tg’ 9 —Y10 9 —110 9 —119
gg' 110 ~122 110 —122 110 —122
gq —109 —109 —109 ~109 ~109 —109
sh 4 )i
i 1 1 1 1 1 1
g 13 110 13 110 13 110
ag' 116 116 116 116 116 116
tg 6 —119 6 —119 6 —119
99’ 102 —107 102 —107 102 —107
J'q' —-117 —117 —117 —117 —117 —117

#4 BHHETHALTH(300K)

#rabE 4 (R) B RS BERX 2 M F < ED (kT -mol ™) HWERIETF o

0.0 RIERE o 0411 2.42 1.09
tg 0.440 2.13 1.03

g9 0.013 11.95 1.58

tg' 0.026 9.40 1.15

g9 0.007 12.62 1.12

79 0.001 20.90 0.75

SMEHE t 1.000 0.00 1.00

tg 0.096 6.44 1.28

g9 0.180 4.35 1.08

tg' 0.036 8.36 1.02

a9’ 0.003 15.09 1.42

a'q 0.001 20.06 0.75

1.0 AR U 0.453 2.17 1.09
tg 0.354 2.63 1.03

g9 0.010 12.71 1.57

tg' 0.029 9.20 1.15

i 0.007 12.58 1.12

g 0.001 19.94 0.88

SNEHR it 1.000 0.00 1.00

tg 0.082 6.86 1.28

g9 0.135 5.06 1.03

74 0.046 7.69 1.02

id 0.003 15.34 1.42

g 0.001 19.06 0.80

s B B 0.460 2.13 1.00
tg 0.294 " 8.14 1.03

a9 0.007 13.58 1.56

tg' 0.031 9.03 1.15

a9’ 0.008 12.33 1.12

g 0.001 18.77 1.01

FNERE tt 1.000 0.00 1.00

tg 0.065 7.44 1.28

g9 0.099 5.85 1.03

tg' 0.061 7.02 1.02

gg' 0.003 15.30 1.42

9'q’ 0.001 18.02 0.85
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Wb g B B F  (&J.mol)
Ar(A) E, E, E, E. B
0.0 —2.34 3.43 7.32 4.39 2.68
1.0 —2.68 2.68 7.36 4.26 2.92
oo —3.01 1.67 7.52 4.39 2.17

Mo 7o o Wy Wy
0.0 0.99 0.82 1.46 1.16 1.02
1.0 0.99 0.83 1.46 1.16 1.03
o 0.99 0.84 1.46 1.16 1.04
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421, 2-BT RESTHNELSHR B, M B XK, EEPERER
EXRHR, E=E,+H, ITHEEEFL, 2-RT B EL TS, E Rty R
AATHRAWER, MAYEGERY, B4P 1, 2RT _HLRENSTLEER B ks, 5
DEEZREEANE, LR E Ry AEN, EAMRICELE—E REHEERERE Z
W8I ER, Hhed —ARAE, BET— MMM, REZBNM. AAMKNR/AME,
EREZHMUAERR F ABROME, Wk EER F, M B IEAEESORY, MEEh, &
B/AMERHE, BEYRKHELE—-MEAVRYEBLNRE, TRNREZED, BRER
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H4 2R, 2-2BTEHEELS Bb 2R BT @EELC. 5
E(E,+E )WRER E(E,+E )WEER
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o RAMMERTHBINER L, -RT BRELMERRXRES. SEH4L
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B 1, -RT MG IEIL SRER B, | B WX RSHRE 6 ME 7, MEMHER 1R
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~5.0 0.0 5.0 10.0 15.0 -3.0 O“O 55 10.0 15.0
E,(kJmol- E(kJ-mol-Nf
E6 AL -RT AES B, XR 7 HEL -BT RS B, 9XR
E o (kJ-mol1): 1—2.10; 2—10.0 E,(4.18kJ -mol™). 1——2.84; 2—1.67
%6 |, 2-ET_HAR4 AREMENENBELTEE
) £ OB OB fe
Bk 4r (A) & B & HOR &
0.30 0.40 0.50
0.0 5.99 19.43 7.97 9.03 ‘ 9.95
1.0 6.10 20.02 8.48 9.66 10.66
oo 6.30 20.51 8.84 10.07 11.10

RAIRH Monte Carlo FIEXM LM 1, 2-FKT MM TN BT T H, Monte
Carlo $E89[H 5% fe 43 HIBL 0.8 0.4 71 0.5, 4 A HH 4+ H M § H 4 Monte Carlo #i-F
Bl FIRERSHNNERE. RRERFELE—EIIAX 6 F. HREHENUET LR
1L, 2RTZHB T, ERAYERT SR SHARMERBARETR. X1, -ATHER
7 98%, B A 53 80 fr B 0.41, 4R AEH Ny 8,98+ 0.31, XAFRGARIMITH T HEIE.

FTEBIRRAERHRZFAS (ONR) W B, D. R. Ferro L ERETES
R R AERAR BRI A R A R B, M ECEO MR,
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Study on the Chain Conformation of Polymers

II. Conformational Characteristics of 1, 2-Polybutadiene
and its Characteristie Ratio

Zhou Zi—-Nan
(Changchun Institute of Applied Chemistry, Academia Sinica, Changchun)

Abstract

Tn order to improve the previous work about conformational analysis of 1, 2-
polybutadiene in which bond length, bond angle and torsion angle of side group were
fixed, Allinger’s MM2 program (Molecular Mechanics Force Field program)is applied to
this work. Besides, MX program modified by Ferro is uged in truncation. The new
contours of 1, 2-polybutadiene don’t look more precipitous in comparison with previous
results. The first-order statistical weigh} parameters are given by n=1.0exp(— H,/RT)
and v=10.8exp(—38340/RT"), respectively. Similarly, the second-order statistical woight
parameters are w — l.4exp (~7820/RT), o = 1l.1exp (—4890/RT) and «” = 1.0exp
(—E../RT), respectively. The effect of temperaiure on the various energy terms are
discnssed.

The statistical weight parameters are checked by calculating charactoristic ratio O,
of the polymer. The effect of the F, and E,» on O, of isotactic 1, 2~polybutadiene has
been explored in detail. It is worthwhile to point ount that there is ap approximate cubic
function relation between O, of isotactic 1, 2-polybutadiene and energy H(E,+FE.-).
At the minimam of the 0. curve, enérgy E approaches zero, that is, energies K, and
E,» counterbalance each other. The same is true in isotactic species of vinyl polymers
such as polystyrene, polymethyl acrylate and so on, The O, of atactic 1, 2-polybutadiene
has been calculated by Monte Carlo method. It is in good agreement with the observed

resulis,



