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Table 1  Elcctronic Structurcs of Alkali Metal Azides in Ground State

P nct charge on atom bond order

compounds |————————— - R =

P N NO)| N | N, M, | M, M, [NO-N@)IN(I)-M, [N(1)-M, [N()-M,
LiN, ~0.7785 | 0.5849 |—0.9721| 0.9949 | 0.9961 | 0.9988 | 1.289 | —0.090 | —0.027 | 0.002
a—NaN, | —0.7480 | 0.5182 |—0.9778| 0.9967 | 0.9971 | 0.9981 | 1.265 | —0.072 | —0.019 | 0.001
p-NaN, | —0.7551 | 0.5269 {—0.9833| 09974 | 09972 { 0.9971 | 1264 | —0.012 | —0.039 | —0.046
KN, ~0.6107 | 0.2360 |—0.9854 | 0.9982 1.194 | —0.005

RLN, ~0.6055 | 0.2217 |~0.9893 | 0.9987 1.189 | —0.004

CsN, ~0.6045 | 0.2151 |~0.9939 | 0.9992 1.188 | —0.002
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(b)'N,Lig* or N,Na,"
(1) Unit cell (a) and calculation models (b) of LiN, «a=NaN,

(2) Calculation model (3) Calculation models of KN,
of ~NaN,:N,Na}* , RbN,, CsN,;: N,M?*
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Fig.1 DV-X, calculation models of alkali metal azides (N atom ®, metal atom O)
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Table 2 Change of Net Charge on N; Induced by One Electronic
Transition from HOMO to Unoccupied MO

compounds

levels occupied AE* contribution | decrease in net
net charge numbers ) charge on N,
on N, (Hartree) of electron (Hartree) ‘of N, afier transition
-1.3121 2 0.9999
LiN, ~1.0956 0 0.2165 0.8981 0.1018
(~0.9721) —1.0882 0 0.2239 0.9553 0.0446
—0.9975 0 0.3146 0.0722 0.9277
—1.1981 2 -0.9995
a—NaN, —0.9833 0 0.2148 0.8794 0.1201
(—0.97178) -0.9770 0 0.2211 0.9496 0.0499
—0.9141 0 0.2840 0.0604 0.9391
—0.974} 2 0.9993 . .
p—NaN, —0.7561 0 0.2180 0.9406 - 0.0587
(~0.9833) -0.7520 0 - 0.2221 0.9420 0.0573
—0.6644 0 0.3097 0.0000 0.9993
—1.1383 2 0.9996
KN, —0.9234 0 0.2149 0.9360 0.0636
(—0.9854) -0.9180 0 0.2203 0.9736 0.0260
—0.8351 0 0.3032 0.0343 0.9653
—1.0898 2 0.9996
RbN, —0.8722 0 0.2176 0.9530 0.0466
(—0.9893) -0.8688 0 0.2210° -0.9784 0.0212
—0.7763 0 0.3135 0.0300 0.9696
—1.0361 2 0.9995
CsN, ~0.8114 0 0.2247 0.9752 0.0243
(—0.9939) —0.8104 0 0.2257 0.9866 0,012%
—0.6801 0 0.3560 0.0245 0.9750
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Table 3 Charge Distribution in Excited State and Transition Energy

No of charge distribution transition
compounds related energy
MO N(1),N(3) N(2) N, M, M, M, (Hartree)
LiN, 8—~11 —0.1909 0.5187 0.1360 0.9253 0.7682 0.9702 0.4123
a—NaN, "’ 811 —0.1923 0.4725 0.0879 0.9138 0.7854 09714 0.3919
p-NaN, 8—~11 —0.2301 0.4654 0.0052 0.8268 0.8337 0.8369 0.4092
KN, 8—11 —0.1454 0.2610 —0.0289 0.8787 0.4040
RbN, 811 —0.1743 0.2445 —0.1041 0.8880 0.4393
CsN, 8—11 | -0.12311 0.2253 —0.2369 0.9046 0.4882
AJ A
15 it

— BT BRI REAXRER
HMBE1ATR, EREBBERAY Y, SRE T LN LRI 0.99 UL, BERM
SREFZANBEZHNREREETE, TRENENBOHTHUCY. BR, £6F
REMNGBRERBEEN, FREXFAVEARTIRE, I S/MRR” © LKzl
A LARIE IR B THAFE. 258 1O MRV SR e .
AN AR BRI RIE P b

MN,—~M*+N; m
N;—N, ° +¢ @
2N; ° —3N, 3)

Kb S RBEMAXESR, BRES N; RENUTFHIEREFHHE FERERN
SERFETF. BEANESRME . #FRALRBRAY PEIRAE THRLFRINSE
BB TR TSI R IS E N .

AEROR, LAY PRFRHERFEBELNLPUELT. HFHE—AP1 HOMO AR
BB E, WZHEERED FREKRESER EAEXPons, EERBREEZMMR
TFHNERE FHMIR KEFIRULBE FRMNENZHE, IELXPER YR TES
it faf; BN FEZZHEZ MERE, BUSAERSMENELR (2), FBEL
BN TREE.

ZHFRIMREERY

F 2P HBERB ALY R B FRAEHXANEHE R S LS GREEERMTR) .
B MO EEBUE N; =4 N 3t 2 M PUENBENMER. B, N, AFALRETF
METIRNY 1, HERBEFH &AM II-BERMLH). BE 2R, & LN,
HOMO %, BEMR &L 0.9999, 7£ LUMO H&EEIR & 0.8981; ¥ —A L FH HOMO
LUMO BKiE/G, B8R LB i ffd b ik 0.9999-0.8981=10.1018. LM/ T EEH
FUR ORI I 0.9721, BIREZZMR ML B (2).

HE&REFE LUMO PRARMUFIEZ A, MFHEIFRERTER. SREFHRABKK
SHUE. # 2 PEEKN-0.9975 Hartree R 11) MO FA ISR, AP BERH TR
{234 0.0722 (B4R FIOTTRRESIA 0.9278), %418 FH HOMO (% 8MO) i =K% Hul
c BT, BEURHR S 0.9999-0.0722=0.9277 HL AT (EET 0.9721), #EHZIKTIER




e ‘ BeRBRMAYE THEBNBEEN DV-X, AP * 345

AERBRTAHRRNAGXELR (2).

B2 AW, RS RBRAYHTES R LN, BEM. {440 Fh HOMO K
EEH=MEPEN. N, ENRTFAESBEEHEE. BNE 8% 11 2 HOMO~LUMO
FERERNRERGLZMER, mERKITILRB MR/, FUMEEELH, AiRHARER
BRAYWSBABERNBERT, FHBERERAYBREE. X5XRIFLH
H 1,23 . y
ZRESHFERTEEEN S

HTFREAN S BEBTREEREETORE, REESRBRSNLTEN (MR
RHESMIMESER LR ESHOENL4) BEFRXERATE.

ZIHWY— AT H HOMO BB =2 5H (RSN 11) BKIEJEEE P54 i
. BEHHARS N, LA R BET R, &if"iﬁﬁaiditmﬁiifﬁﬁﬁ&ﬂ‘l%ﬂ
BB (2). XE5R 2 PESIFEHB RN L EA B,

NERERAESAREBER RE B EBYAAD, RONBEBESITHERBENMIEA
MBPGIETHRROLES CEMLTFE R, MR TER) P BIE X, B, KRNRE
BN A AE=¢ (n,=1/2) —¢ (n,=1/2). HAHNTE3 *ﬁiﬁiﬂ. HME3IWR, X} Li
Na. K WBRADT S, KMABD (0.3919~0.4123), W%} Rb, Cs (BRI YME,
K (0.4393 1 0.4882) . IRAMASHAISA LiN;, o—NaN; M f~NaN, §* N, i ff
HMIEM, SEABEMAENERMNORE LIRS BERTAYRREMK., XEMX
BROR: “IABSRARAH S, RE LN, IR RURE, MAEASH. &, EnHit
IR S &R,

% it
i % B R B R E SR SR FHENN DV-X, AR, RAHAREEE
PEFEEBRRRAETFENAHERZRAFH HOMO HMFZREBHNERKT: X—IB
AESCEL, AUTRBARERKR, BERITJLERIE /.

B ASURHEDEEMITUERBIRENRS, NBRRAEA TR, AT HENE,
FHE ML — I3



* 346 - x N o ¥ ¥ # 9 %

8 £ x W

MTLX AghERE, FHB. FRFF, BB, BETLEMM, J50(1958).

[2] Fair, H.D., Walker, R.F., Energetic Materials 1, Physics and Chemistry of the Inorganic
Azides, New York and London(1977).

[3]1 Bohm, O., Chemical Problems Connected with the Stability of Explosives,(1968).

[4] Charlot, M.F., Kahn, O., Chaillet, M., Larrien, C., J. Am. Chem. Soc., 108, 2574(1986).

[s] KB, PARER. XUk, BER BETAFEPOEBESN X, HFERTHRF, FNIXELH
4L, WA (1986) . :

[6] Pringle, G.E., Noakes, D.E., Acta Crystallogr., B24, 262(1968).

[7] Choi, C.S., Prince, E., J. Chem. Phys., 64, 4510(1976).

[8] Muller, U., Anorg, z., Allg. Chem., 392, 159(1972).

O] H#8IS. T/E. RSN, LFAiM. 43, 14(1985).

[10] Sawkill, J., Proc. Roy. Soc. (London), A172, 135(1955).

ADV-X, STUDY ON THE ELECTRONIC STRUCTURE AND
STABILITY OF ALKALI METAL AZIDES

_ Li Yongfu Xiao Heming
(Depariment of Chemistry, Nanjing University of Science and Technology, Nanjing 210014)

The electronic structures of a scrics of alkali metal (Li, Na, K, Rb and Cs) azides in the
ground and excited states have becn firstly calculated by using the SCBC DV—X, method. Ac
cording to thc mechanism of thermodecomposition and the encrgy level and compositions of the
fronticr molecular orbitals as well as the tendency to clectron transition between these orbitals.

It is clucidated that alkali mectal azides are not sensitive.
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