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Theoretical Studies on Structure and Properties of Bis-(5-nitro-tetrazolato) Tetraammine Cobalt (1) Perchlorate
Molecule and Crystal
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(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Institute of Chemical Materials,
China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The density functional theory( DFT) was used to study molecule and crystal of bis-(5-nitro-tetrazolato) tetraammine cobalt
(I) perchlorate (BNCP). DFT calculations of BNCP were performed using four different spin-restricted functionals (SVWN5,PBE,
TPSS and B3LYP) with the 6-31G " " as the basis set. The results show that the TPSS (Tao,Perdew, Staroverov and Scuseria) func-
tional best reproduce the experimental geometries. At the same time, the crystalline of BNCP was studied by PW91 of DMOL’.
Then,the electronic structure of molecule and density of state, lattice energy, thermodynamic parameters of BNCP crystal were
explored. The results show that the metal-ligand interaction in the title complex is covalent. And the frontier band consisted in the
main of perchlorate ion,so it is the most active part of the compound. Meanwhile, the relationship between the temperature and
thermodynamic parameters was obtained.
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BRI RFRRFREEHKAHFOILAZFRFT T A B REANEM(REZEL B F)F 2 REBH T
d kst T 2011 47 A R,

ZHPRAAUN BT ARAMGRBEEBSHHER, FRALEEATE O —NRESERERBFE ZHELRE
WA EABRFRHNE RN, EEHRETHENLHRARGIERE MNEFTH SREE R AL, AT RS EA
E LW ARRAET L F R RN,

5% 1 MM, ZHB—F@HET3F: 2 TAEF . FTEHADG LEMNENf ARIGRRERS R, -5 8
R I REFHFATARARENAETERE T R2F A B TRABBD LS ETHOMIERFARA L ORE,;
AN T ARSI BOM R  H T REN TR X HERBRERERAREE:; AXTEZERE HELFIRAERE
Hwk R EFFTHOALR,

AFERT ALTELSTAERS B E BAFFELE A TANEANE SRS F MNPk RME a
SRR R TFIBRBOK R IEE BRER AR EMN A XHEE RBEEAEREARRER R, APEABTHEEEY
WA AL S EPETF S T REM RS T @ S LA 5T RN B EFRR KR EFARNZTAR
A RALAAL MWk B IR B 5,

TR THEATRANE KD AEFARN MEFRIERZLE IRFFIHAFTLGAMLAERRARM A
PR THAARE LGHFRERAREF
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