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Couloml ic potential o\Jx]& 4FE&le] conformational energy surface2 ¥¢lc}t. Trans,
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Z 9xgn.

ABSTR/.CT: The conformation of poly[bis(phenylphenoxy)phosphazene ](PBPPP) has been
analyzec on the dimer structure by using the rotational isomeric state model. The nonbonding
interact >n energies for each rotational isomers being formed by every 10 degree incremental
rotation from 0 to 360 degree have been estimated by the 6-12 Lennard-Jones potential and
the Cou ombic term. The surfaces of conformational energy and statistical weight thus ob-
tained r:vealed distributions of low potential energy well over very limited area, which im-
plies the torsional motion of the backbone chain is suppressed. The persistence length g esti-
mated f om the molecular dimension (< R?>,/M)? was found as 4.15 nm and was compa-
rable wi h 4.20 nm obtained from solution method.
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Scheme 1. Mode structure.
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Table 1. Bond Angles and Bond Lengths Used in the
Model

Bond

Angle(Degree) Bond Length(nm)
N-P-N 118
P-N-P 130
N-P-O 109.5
0-P-0O 110.1
P-0O-C 123.2
P-N 0.156
P-O 0.158
0-C 0.141
C-C 0.137
C-H 0.100
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Table 2. Paramet rs Employed in the Potential Calcu-
lation

Atom or Group

y(nm) ax10%em® N @

N 1155 1.15 6.0 -0.32

P 1.180 2.80 141  0.82

0 1152 0.64 7.0 -0.25
CH(aromatic) 1.177 1.72 6.0 0.0
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Table 3. Interaction Parameters

AX10° B,x10

Interaction

(i) keal'mol-nm®  keal-mol!- nm!? %
N...N 548.3 35.4 0.1024
N...P 1323.0 132.4 -0.2624
N...O 361.0 22.1 0.0800

N...CH 737.8 70.2 0.0000

P...P 3193.0 480.7 0.6724

P...0 869.7 82.7 -0.2050

P...CH 1782.0 255.8 0.0000
0...0 245.9 14.2 0.0625
0..CH 477.0 43.1 0.0000
CH...CH 1002.9 137.1 0.0000
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Fig. 1. Three dimesional energy surface for PBPPP
drawn by Lennard-Jones potential energy.
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Fig. 2. Two dimensional energy diagram for PBPPP
drawn by Lennard-Jones potential energy.
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Fig. 3. Three dimr :nsional energy surface for PBPPP

drawn by Coulom jic potential energy.
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Fig. 4. Two dime¢ nsional energy diagram for PBPPP
drawn by Coulorr bic potential energy.
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Fig. 5. Statistical weight map for PBPPP at 25 in
the Zrange from 0 to 1.

Fig. 6. Statistical weight map for PBPPP at 50 °C in
the Z range from 0 to 1.
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Fig. 7. Statistical weight map for PBPPP at 50 C in
the Zrange from ) to 0.01.
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Fig. 8. Two dime isional statistical weight map for
PBPPP at 50 C i:. the Zrange from 0 to 0.01.
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