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Fig.1 Tail chain of polyethlene grows up along Z-axis
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Table 1  The calculational results of polyethylene tail chain using method of exact
enumeration and method of Monte Carlo{ MC) for chain segments n=10~17

n {R*>(nm?) {R2){nm’) {R2)(nm"} {R%)(nm") Ny N
10 (.924780 0. 249286 0.249286 0.456207 11811 19683
0.953594 0.255345 0.256069 (.442180 527700 810000
11 1.122737 0.293222 0.293222 0. 536293 33057 39049
1.121091 0.298227 0.298301 0.524563 497834 810000
12 1.276200 0. 339507 0.339507 0.597186 97287 177147
1.276458 0. 346341 0.346744 0. 583373 491152 810000
i3 1.450000 0.387335 0.387335 0.675421 277185 531441
1.449936 0.394504 0.393989 0.661443 472404 810000
14 1.612698 0.435452 0.435452 . 741794 814893 1594323
1.614423 0.444888 0.442635 0. 726900 472404 810060
15 1.797699 0.487157 0. 487158 (0_823385 2348961 4782969
1.798027 0.494144 0.493439 0.809406 450446 810000
16 1.967349 0.536600 0.536600 0.894349 6898233 14349807
1.970579 0.546157 0.545254 0.879168 440735 810000
17 2.155170 0. 590349 (. 590349 0.974471 20055447 43046721
2.157662 0. 596646 0.598826 0.962190 430768 810000
Table 2 The results of MC calculation with diferent number of samples for 2 = 50
N {R%) {R%)(nm®) {R%) (nm?) {R%){nm?)
81X 1000 8.622228 2.412373 2.392431 3.817424
81 x 5000 8.603050 2.415172 2.402770 3.795108
81 % 10000 8.628359 2410167 2_409020 3.809172
81 x 20000 8.630167 2.411149 2.412563 3_806455
81 x 5000 8.633097 2.408212 2.411054 3.813832
81 X 10000 8.632687 2.409907 2.409798 3.812994
Table 3 The results of MC calculation for long polyethylene chain and tailpolyethylene chain
n (R®) (nm?) (R%)(nm?) (R (nm®) (R {nm’) (R HR>)
30 4.071958(4.0721) 1.304621 1.306238 1.4610993
4.641467 1.306725 1.306917 2.027825 0.64
50 7.371463(7.363675) 2.407341 2.410986 2.553137
8.628359 2.400167 2.409020 3.809172 0.63
100 15.595066(15.600441) 5.148661 5.151238 5.205967
18. 819080 5.143278 5.156556 8.519245 0.60
150 23.827329(23 837284) 7.905272 7.895031 8.027026
29.21391% 7.816307 7.925053 13.472558 0.58
200 32.043035(32.074126} 10.641219 10.674635 10.727182
39. 699206 10.622195 10.618297 18.422555 0.57
250 40. 333812(40.310969) 13.384735 13.419476 13.529599
50. 258519 13.510815 13.313485 23434201 0.56
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Table 4 The variation of conformational numbers and components

of end to end mean-square distance with bond angle

@ Ny N/N (RL) (nm®) (R%)(nm?) (R%) (am?) (R%)/ARY)
90" 200751 .25 1.088934 1.084074 1.846542 0.59
110° 263450 0.33 2.230445 2.227090 3.604149 0.62
130° 382603 0.47 4,513821 4.526607 7.319906 0.62

G a PRIMBES 2 =50 B (REEE NN BLSEMRMET. &4 FRANPGTHIR
81X 10°) RIS MM R BMRA ¢ WAL IR WEHBE(RL) (R S(ROMMEK L
5B A 6 MR, RGRMEREON,  (R2)ARY), METHL X~ RESRA F 0E
B K $ = 180°R, A HRHIE : H.ER  LEEFK.
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MONTE CARLO STUDY ON CONFORMATIONAL STATISTICS FOR
POLYETHYLENE TAIL CHAIN

SHEN Liangjun
{ Institute of Organic Chemistry , Anhui Normal University, Wuhu  241000)

Abstract The sample chains of polyethylene were set up by Monte Carlo simulation according to the real
bond length and bond angle of PE and the conditional probabilities of a certain segment staying in one or
another rotational isomeric state under @ conditions. The conformational number, the mean square end-to-
end distance and its components of tail chains were calculated and compared with those from exact
enumeration and theoretical deduction. The results indicated that: 1) the method of Monte Carlo simulation
is more accurate and converges much faster, 2) the ratio of (R 2// Y/ Rzl) approaches 1/2 when the number
of segments is large. It is in accordance with the theoretical deduction of half-space lattice model. The
variation of conformational numbers and components of mean square end-to-end distance with number of
chain segments and bond angle was also discussed. With the increase of bond angle, the number of
conformation also increases, but the ratio of (R .2// ¥/ <R2L> does not change much.

Key words Tail chain, Conformational statistics, Monte Carlo simulation



