DACP [y 3 1 fb 24 5 7 fil LA 665

XEHRS: 1006-9941(2010)06-0665-05

DACP WEFHF S0 ENIE
Bk, TRE, KB, BAR, H H, REER

(Beva B A B F A KA, kE B % 710061)

B OE: RME T REZ R ENE T, R T AR 2 S AR - U - W AFES H (D) (DACP) i4r T2 S5, i
T DACP W45 H 5 0e il 4k D2 20 i HLER . AF5E W] : DACP p NH, RN, B NOJE R T 58 26 w0, T ClO, B iy CI LK
Co I M TR Lo DACPANZH FREH—N, B N R m—CIO, My Cl T, & — BRI &0 2, 15

340.99 ~699. 89 nm LA IE LR NI . THEE T DACP 2y THYLLAM IS I3, LA R 5 LR EMY A .
KGR WAL AR - WA - WERESH (D) (DACP) ; w FAL; 4r T4 BB L8Ptk

PESES: T55; 064 MERARIRED: A

DOI: 10.3969/j.issn.1006-9941.2010.06.012

i

1 5]

FAMR - WE - WERIESH (1) (DACP) &1E
FRIEEEAR - WA - B(S-FHEpme) A4 ()
(BNCP) Z5 ¥y s, B Se T A G ey — Bl BU AR B 25
T 2005 4ESE N T H G MO B S AR AE AR Y, 58
T H R E A U e 5 PEAS T DACP 1
FEAPERE . DACP 94 B T2 1 BNCP fij 8% 5
Yesb R T A R ()R 5 - L Y m AT ELRE N R T
v Rk & A ALEN, 4650 T A S . DACP B9 7E 5 AL
)55 Ab 35 DL K ™ i il 3 v A A T AR T R AR 2
MR Z e, AYERES BNCP MY, )R F&4
Bl R . DACP 2 45 43 ff W FE Lk BNCP I,
XA H T A 22 e KORG8 ko 2t hy B 3 TE
B]: DACP 0] LI BNCP UL 2 & AL 8 FH T 4% Fl Bl
AR S TRES T,

Bt 5 , Magdy Bichay %" it i T DACP {ik %
FEAES IR I DACP A] 18 Sy A 2 A6 B 1 1 i
WA Z— o

VT 31 I S ER B0 AIF & B . DACP X4 E ik K B A
WOG RS FRE  FE 635 nm BOGIEK T, KRB H %
A B DACP [/ 0% 8% e 41 1k )5 8 ik 24 1) BNCP
B — DR N XX EUR 2 R T B A TS
SE,

I F B #A: 2010-03-20; f&EIH#1: 2010-04-12
fEER A MU (1956 ), 55, WP 58 51, 2237 20 K 025 500 i) WF
FEMHHH K., e-mail; sdl1998@ sina. com

CHINESE JOURNAL OF ENERGETIC MATERIALS

TE# W58 T DACP (1 5 &, il 7% [ Bruker
smart apex [[ CCD %Y X-ray Hi i [f £ {30 & 44 2
T ARmE

AR DACP 47 1 & A7 i Bg H 5, R
P AT 1 45 R o3 M JF i Bk T DACP By 6 35 45 1k
5060 L BE . e ET, B A B Sk Ok LA R T
DACP it 74k 2 K 6 o3 i HLBR A AH B 58 41 o

2 DACPHETFUFITEH

2.1 BUHERZE

K i AR % Iz R e (DFT) 358 05 3, i
i1 B Material Studio. DMol® #k 52 B . & 4G
TE Material Studio #4414 ) Materials Visualizer ik
g TR L DMol® #idk i) BLYP/DNP J
HEX AT AR L. L DMol® 8 B i35 DACP
S A R T R T SRR R AT T
HUIE BB S H A LLAM IS ATy S A
2.2 BETFHFHELER
2.2.1 DACP gy JL{T+g5Y

SCHR[S5 T4 T DACP [y S 1A G544 7 B B . &
i #5 [5] Bruker AXS f¢) SHELXTL & )7 it%4, DACP Sk
J& =R RS ERE R P-1 o AR A R 2 43 B BT 3R
TS VAR I 45 4 2 8, AT DACP 1 & 11k %
1155, DACP 43F 25 %) L Scheme 1,
2.2.2 DACPHEFHFERFEEITE

DACP Z il 45t ik J5 , i %5 i 5 45 R W3R
1T BT Il 2,

S Xk 2010 % # 18 4% % 64 (665-669)



666

AL, I, RMEL, BRAR, AR, 1R R

2.2.3 DACP yFE5HERRITE

MR AL TR A5 2R 51 i DACP Rk oy T HLiE fig

PRI FIRFR G AARITRAIR L 2,

NH
H3N\é iNCi
O\
HaN/l N, Clo,
3
[Co(NH3)4(N3),ICIO, (DACP)

Scheme 1

£ 1 DACP il T-H L i F45
Table 1  Calculating result of DACP electron density

atom electron density atom electron density
Co(1) 0.498 N(8) ~0.120
N(2) —0.811 N(9) ~0.236
N(3) -0.826 N(10) 0.041
N(4) -0.784 N(11) -0.148
N(5) -0.829 H(12) 0.362
N(6) —0.264 H(13) 0.371
N(7) 0.055 H(14) 0.367
atom electron density atom electron density
H(15)  0.339 H(22) 0.363
H(16)  0.361 H(23) 0.369
H(17)  0.366 Cl(24) 1.096
H(18)  0.348 0(25) ~0.399
H(19)  0.362 0(26) ~0.511
H(20)  0.366 0(27) -0.592
H(21)  0.373 0(28) ~0.517

B 1 DACP {1 %i's
Fig.1 Atom serial number of DACP

B2 DACP HL 1% B o fi [l
Fig.2 electron density distributing figure of DACP
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Table 2 Frontier molecule orbit’ s energy and molecule

system energy of DACP

orbit serial No. E/eV occupation

72 -8.074 2.000

73 -7.614 1.999

74 -7.476 1.997

75 —7.400 1.995
HOMO

76 -7.375 1.994

77 —7.340 1.993

78 -6.930 1.858

79 -6.906 1.833

80 -6.303 0.231
LUMO

81 -4.438 0.000
molecule system total energy —-2687.816 Ha =73139.311 eV
binding energy —3.8453 Ha = -104.636 eV
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Fig.3 HOMO orbits of DACP
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Fig.4 LOMO orbits of DACP
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Table 3 Calculating infrared spectrum of DACP ( >10 km - mol ")

frequency/cm ™' intensity/km + mol ~' frequency/cm ™' intensity/km - mol =' frequency/cm ™' intensity/km - mol ' frequency/cm ~" intensity/km « mol ~'
141.90 10.51 761.79 34.28 1331.67" 127.30 3142.84 220.50
214.46 20.41 767.50 17.40 1629.47 12.67 3165.48" 369.32
241.30 15.00 769.72 74.44 1643.44 23.70 3215.85" 769.02
257.25 12.82 827.05 172.72 1648.74 18.88 3347.35 61.30
265.36 12.37 886.85" 267.07 1659.57 19.24 3360.97 33.87
305.04 67.14 950.98" 267.16 1667.43 13.44 3364.59 175.82
410.48 10.92 1070.68" 382.99 1680.70 19.76 3388.32 43.54
533.20 10.02 1276.47 34.20 1698.76 40.20 3423.63 13.97
549.35" 60.23 1277.37 61.00 1711.47" 46.17 3425.84 35.21
744.18 30.10 1294.01 142.96 2043.76" 614.54 3426.73 28.47
756.79 21.05 1315.01 125.23 2058.99 594.43 3437.74 21.72
Note: 1) It is the type data in Fig. 4.
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Fig.5 Calculating infrared spectrum of DACP
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electron density +1.096  +0.498 +0.361 ~ +0.373
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Table 6 Laser sensitivity of DACP and BNCP
name pm et ey em s deyant e
DACP ( pure) 635 1.45 2.12 0.79 0.22
BNCP ( containing carbon) 635 10.66 12.12 9.82 0.65
DACP (pure) 915 12.24 22.12 2.35 2.50

&7 DACP Bty A 45 R A fE 1D
Table 7 Spectrum analysis results of DACP groups

testing absorbing peaks/cm ™' calculating absorbing peaks/cm ~

1

attributive groups revising coefficient

3326.76, 3259.21
1628.94
1102.35, 623.24
2035.18, 1314.55
808.81(width)

3215.85, 3165.48
1711.47
1070.68, 549.35
2043.76, 1331.67
886.85 ~950.98

NH, telescopic vibrant energy 0.97,0.97
NH, bend vibrant energy 0.95
ClO, " telescopic vibrant energy 0.97,0.88
N; ' telescopic vibrant energy 1.00, 0.99
N, ' bend vibrant energy 0.91
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Quantum Chemistry and Photochemical Decompose Mechanism of Tetraamminediazido Cobalt ( I )
Perchlorate ( DACP)

SHENG Di-lun, WANG Yan-lan, ZHU Yan-hang, CHENG Li-kui, YNAG Bin, XU Ming-hao
( Shaanxt Applied Physics and Chemistry Research Institute, Xi'an 710061, China)

Abstract. By using DFT method of quantum chemistry, the tetraamminediazido cobalt( Il ) perchlorate( DACP) molecule structure
parameters were calculated. The DACP structural characteristics, spectrum performance and photochemical decomposition mecha-
nism were analyzed. Results show that the nucleophilic center was N,atom in NH, and N, , the electronic center was Cl in CIO,
and Co atoms. The DACP outside electron was moved from N atom in —N, to Cl atom in —ClO,. The transition energy was di-
vided into many levels. there was sequence absorbing peaks in the range of 340.99 - 699. 89 nm. The DACP theory IR spectra
were calculated at BLYP/DNP level. The results of calculation on IR were essentially consistent with experimental values.

Key words: physical chemistry; tetraamminediazido cobalt( Il ) perchlorate (DACP); quantum chemistry; molecule structure;
sensitivity; IR spectrum
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