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Fig.1 Optimized structures of C,,H F,Cl,, and C, H, F;, Cl,,
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Fig. 2 Models (a) Single cell of TATB crystal;
(b) Super cell(4 x4 x4) of TATB crystal

2.2 HAhFERH

KB 3 (a) i TATB 1 B A )2 2E 47 BRI, Oy 0 e
AR BT 4 R foe /Iy e MR T B B AT B
SERUUOE AT 10 D FL S5 H , 573 06 X 10 254
PEAT RE R fe /A, BCHE AP d /MR A W B BB O (L
K 3(b) ) o AR R EEAE A BR B b T — 2 B BR )
AT RE R /M (UL 3 () ) o T i B 5 L ifd P )2
(4 BR M I 2E AT RE R e /ME (LR 3(d) ) o K 1 B HAR
BEWTINR . d FAMK R P T R B O ET 18 ST R,
COMPASS [ 71 2 Bk W 16 H T izdk &5 K tete
TGN A T T 25 B8 AR SR A AT A LB 4x 1T 5 smart 8
T IE WL SR 5 T 05T Y 0 B, nT A
R ISR TE Fines T Ewald (AR 0 A0 77 % 2
JE 3 B2 A A RO R T Gl R AR T Bk
WS A 2 B ik T H IR R Z5 (NVT)
BEAT ) S 2 AL

®1 HHRE
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forcefield nonbond minimizer quality summation method
compass vdW&Coulomb  smart fine Ewald
frame output
ensemble  temperature  time step dynamics time
by time point
0 10 20 40 60
NVT 298 K 1 fs 500 ps 80 100 200
300 400 500
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Fig.3 Adsorption of fluorine-polymer on crystal surface of TATB (take C, H,F,,Cl,, as an example)

(a) initial model; (b) all layers constrained; (c¢) only one above layer not constrained; (d) only two above layers not constrained
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Table 2 Adsorption energy of fluorine-polymer on

crystal surface of TATB kJ + mol !
erystal surface of TATB Eldeopionts)  Eadomion()
(001) -253.1 -298.8
all layers constrained (100) -212.4 -219.1
(010) -100.7 -169.8
(001) -229.3 -312.2
only one above layer
(100) -170.0 -222.0
not constrained
(010) -263.7 -421.2
(001) -293.9 -319.1
only two above layers
(100) -181.3 -285.1
not constrained
(010) -351.2 -435.4

Note: C,oH,, Fs, Cl;; and C,, HgFs, Cl; are represented by a(1) and b
(2) respectively.

-7 AN T i T 82 R 2R 5 Wy e AR RS DL . (1)
PRA = 2w BRI, W B RE B R N IROF
(010) > (100) > (001) o XAl fE-5 Fr A7 1 dl A JL 1~ B
B4, T BE 0 R R A AR TR A W T AR AR
(AT sk 3R ) o (2) Hdpe b1 i — J= sl M )= i B BR
I, W BAF BE ) /N 2 e (100) > (001) > (010) ¢
4 Atk PR O T B A A2 BRI, S R R T R

BSESVESE SEk7/PE3 Y A iR A S T ANl
AT

4 £

(1) |MEGYS TATB A6 &k A AF 1 B,
TATB Jit 137 B8 A i B2 (s it s 32 R I AR 5 ) 19 K
ANUCF e (010) > (100) > (001) 5 i 560 3R 45 1 /9 &
TR B DL B RS

(2) TATB i (5 5 Fift S 45 W #8251 9, mT LA
I Fopy B Fop IR R G YR E TATB fiifA; H Fiyy
XI TATB SR BB BOR 2R T Foy o

(3) TATB A [a] i 1 W8t B i ( 9 B2 {ED) 19 K/ IR Y
e (100) > (001) > (010) , -y 0 i fiE 77 /9 K/ ik
& H: (010) > (001) > (100),

2% 30K :

[1] Andersen H C. Molecular dynamics simulations at constant pressure
and/or temperature [ J].J Chem Phys,1980,72. 2384.

[2] Brown D, Clarke J H R. Molecular dynamics simulation of an amor-
phous polymer under tension. 1. phenomenology [ J]. Macromole-
cules,1991,24 . 2075.

[3] Sun H. COMPASS: An ab initio forcefield optimized for condensed-
phase applications-overview with details on alkane and benzene com-
pounds[ J]. J Phys Chem B,1998 102 7338.
gl BNy B L. TATB 5 960 B 0 F02R dn — 98 & 0 19 43
FRAMBEAEMLT]. 62247 ,2001,59: 653 -658.

LI Jin-shan,XIAO He-ming, DONG Hai-shan. Intermolecnlar interac-

—
~
i

tions of TATB with diflnoromethane and poly-vinyliderfluorine [ J].
Acta Chimica Sinica ,2001,59; 653 - 658.

=41, M NG S L. PBX [ bk K R 5E——TATB 5 1 g
MR LIHW T RAHEAET]. 8 4E 5 whii 2000, (3) « 221 -
227.

LI Jin-shan, XIAO He-ming, DONG Hai-shan. A quantum-chemical

—
W
[

study of PBX: Intermolemlar interactions of TATB with methane with

polyethylene[ J]. Explosion and Shock Waves,2000,(3) ; 221 —227.

Dynamics Simulation of Adsorptions of Two Fluorine-polymers on TATB Crystal Surfaces

ZHANG Chao-yang, SHU Yuan-jie, ZHAO Xiao-dong, WANG Xin-feng
(Institute of Chemical Materials, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The adsorption manners of two fluorine-polymers on TATB crystal surfaces are simulated and the structures are optimized

by MD( COMPASS forcefield, NVT) method and smart minimizer method in Discover/Material Studio. Results show that: (1) The

order of atomic positions changes of TATB and the spreading size of polymers is; (010) > (100) > (001), when there are interac-

tions between them. (2) Two polymers can be atiracted by TATB crystal. TATB can also be bonded by F,;,, and F,,, which has

more efficiency than F,;;,. (3) The abilitiy of TATB crystal surfaces to adsorb polymers decreases as follows: (010) > (001) >

(100).
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