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B E.ZHAEEZENFEBMK/6—311+G(d:p) FH 48 8% BMC-CCSD, B3 T CH;CCl, 5 NO, #
ERYLE, B TRANSEEEEMEAM RN YR EMEE, P NO, i NJFEFH O KFT UL
HBEW CH,CCL 1 —CClL, ZH LW CETME S RESY . RENEEYFRET —RE S P ES £ R
IS E HEMERTY. RBRET U ARMEE, TESERER CH,CCIO #l CH,CCLO &R M XE=Y.
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FERES:0641.3 XEKERERD A

FENERBHERNEF LMWBREFE=Y A EREFETEREEESY . LA RENIHE
e Rt AR, 3 HEER REED V. Brd, RE RS H R BB ¥ AGIE T ZHRE. Z8
RAENERRHMEREIBRPRE RNELEY, At ERSKHNERSZ— EE—EEYH. . B8
WMEAYKIFRSE. EhES IEMRNEEENHEEBEEMERELSBEW AR SN EERE. B
NEMNAHEREILEHARREIBES, FAFUNS 5P EFRP . SR ESEWRAHY
S8, M5 —AARNREBRENER. Bk, SRR B h B 2R RK R R AR 8
ERENAC B XN BRERS T EAEAERRTHESE DB ZEARNAERZWE. £ T L
W, SEMNREARHES " EAENERM RN TERAMBESHA LR A ENNRNY . B F A hE R AR
B T R AR, B R R SO0 T BRI B RE A R (] 4k DA T RS B2 R R AL O BRI X, BB AR R E & U IR
BXERMBREEMI N EEENEEFE. kRS ANC WL L& T CH:CH,,CH;CHCI, CH;Cl,
5NO, =R M TE 298 K #1 700 K & E T R W HE R H B KR E, BEMINBIET =R
CH;CCIO #j— A&ﬁﬁﬁ,ﬁﬁ#ﬁﬁﬁ%ﬁméﬁﬁﬁﬁﬁ Wang 2 AR B UB3LYP/6—311G(d,p) f
UMP2/6—311G(d,p) F & #F5¢ T CH,CHCl 5§ NO, K I & 4~ & M EiE, H 58 T =% CH;CCIO M
CH;CCLO B&EuJLK =Y. BlHHE N 11,CH,CCL, 5 NO, RN WAV EARNERE. 2XFsHEFH¥
B3 JEVZ B 5 (BMK/6—3114+G(d, p) A & 1B Jr ik (BMC-CCSD) R T CH;CCl, 5 NO, B [ i Bl
B, B R M FIRR 38R RN OB AR, 3 — b 7E S R0 IR R O 7= $R A BB AR .
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B4, R A BMK(Boese-Martin for Kinetics) FE:LL 6-311+G(d, p) HEHAMA T HE RN .75 .
Hh ) R D A A LA Y HRAE R — K T T T RS R AT, R R R e MM S REAN
PERREM, MAESEERE-TEH. MEBEIRIMESME/B TEEANTRE HTHAE
TREKEEE .7 BMK 48 LT H B R E, X A BMC-CCSD(Balanced Multi-coefficient Correlation-cou-
pled Cluster Theory with Single and Double excitations)'™ FEMN & AHG THERKIE. NME—TES
&, RFAWNERMARREISHE T RN M E/NEERED.
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2 HREWR

7E BMK/6-311+G(d,p) /K EF 4L B 38 CH,CCL, 5 NO, K P E B E S AT B A 8 LT H
HWESHATE 1, EANLRES FHSHO. il 1 T4, HERLANESHS S RES SR
5, B& T trans-HONO, # ) HO,N PASt, 8 KB 3% LA, ¥ BMC-CCSD//BMK/6-311+G(d,p) 7k
FFEIWEERFSERLTHE 2 B 2R CH,CClL, 5§ NO, 8B MBIRE R A, EAR TP M
BEETASHSYRIBESZHNWERE, MELEIHEEYESMANNY T ESZ MR,
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B2 7EBMC-CCSD/BMK/6-311+G(d,p) AP F 85 i35 e TR &

2.1 BNAERYHNERZESTR

ALY R ERER , NO, F 8 N f O, JRF1 L4 38k CH,CCL, 8 C, KR FERMIT e &
4+ 3 A — 204.65 kJ/mol, — 235.67 kJ/mol Fl — 210.97 kJ/mol B =& f& {& a (CH,;CCl,NO,), b,
(CH; CCl,ONO) #t b; (CH; CCLONO) , X —d R —TREMNTRERL2EE. A TIEL s NERIBRERH
FES PR 72 BMK/6-311+G(d, p) /K FFHEMBT AR B 4 MEHEEM L, E N-C, BHEKIEE 0. 14 nm
2 1. 00 nm, ZE B AR N-CEBARBKT MAHMILASHAXERLTHE 3.
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(3 7EBMK/6-311+6G(d, p) 7K¥F£—’H%A&R§Uaﬁ’ﬂ§%“€é‘ e &

ME 3 BHLIE W BMK/6-311+G(d, p)KF T, 4 N-C, BEEKH 0. 16 nm B, B R R BK 1,
HHAKFE TR PR 2§ N-C, @8 KARX . R, R PR b # b, KT B BRI R
by #l b, B—Xfilid N-O: BEEHMBRNRHE AHES5HHENRNBR THEEASEEELI, T
FEZSHHRE. ZFEEY a, b Mb, MM FEBREY R EER S50 62,51, —1. 88 1 6. 07 kJ/
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mol, HE B T HAELSYHHEXER. MA,BRFEE a, b, #°b, 43 FTE AR 120. 04,66. 32 1 66. 65
kJ/mol AIRER, AL = HRBE X KB M RWIRE 4. R AE T RITEPRA LR =AY BEHNIHFNR.
2.2 EREEM

MNEEEY a ISR 3 RENEE R—>a—~P1GEE 1) ,R>a—~P2GEHE 2)# R—a—P3GEH 3).
B 1RO, BTFHIS C, KFHEN CL, BT, BF— W5t A TSaP1(175. 47 kJ/mol) & ,C, —
Cl, R, R Cl, —0, BER, £ RHEXER N 21. 44 kJ/mol 74 P1(CH,CCINOOCD ;@i 2 £ O
FEF#mS C ETHEM H, RF,. 50— ETH T ES TSaP2(—26. 04 k]/moD R T C,—H, @#
C.—N @IS 3, Frd, O, — H, @ R 4 R AR BE & 2 — 159. 18 kJ/mol K97 # P2(CH,CCl, + trans—
HO,NO,). B FEITIF MM EH R T THF MRS, B, TSaP2 (UL L EMETF TSePl ML Bl 3 &
H5CHEFHEMCL EFHISE C RFMEN H, FFAEBRHEX RN — 155, 25 kJ/mol #§7=4 P3
(CH,CCINO, +HCD. N &Y « FHM 3 XRIEHEBL2HER, MES b, M1 b, MK, EE4W a B9HX
BEEBE, HiX 3 N EERENTBER/N.

MepEE b, BRE b, FHAH R ALEY—3LA 8 £&.

P4- P8 B4

- . b Pe IS
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b— P7  iEH7

R— . Ps mis
b P6 K9

——h L L EH10

b P7  imila

BAIEA N 42, (DN b, FHAEE 4,NEFHES C, KFHEN CL BF;(2OM b, FHKEE
8,0, EF#KE C, EFHEN H, BT QOHEABEE; OBAWEETRIFZ—ITEEW L REN
b FRFATHMR MG R, FEMX 4 BRMEAHHFTITR . (DNEEY b, AR NEFHERS C BEFH
EEH CL JRF,JE/MR 65. 27 kJ/mol H8E2 )5 A ™ ¥ P4(CH,CCIO+CINO), /5= ¥ P4 #— & 1+ N 7>
¥ P8(CH;CCIO+CI+NO). XMEEM RN ELERME, MEEZESY b BREBENESY, BltX/MEHR
XA RRLR BT JLEIE. (2O MEEY b, FFHEHEN 8 WRELRH X 223. 45 kI/mol, B I £ X 4~ 1 4=
R AT RBE R /D, (DEAY b, M b, (TUAZHEfIS ESEES X BEN—62. 01 kJ/mol #y
=41 PT(CH,CCL,O+NO). (4D #F b, M b, S FE L 8EL N 18. 17 # 21. 31 kI/mol A EZ tsb,b
tsh,b J& R AAXS BB K —227. 05 k]/mol MEEAH b, RIEN b FFIEE 2 RN HR, —HRERSBHIY
P7(CH;CCLO), Béb—Fh b i — it A TSba HERE S a, N a AW R NEEZE LA E L1318
TT.HFMNbEBR a WS ESBL2FA 281. 19 kI/mol, A XMHFRILE AR REE.

3 & #

1) CH;CClL, 5 NO, RN EH AR — T BER BN ESY - RENEEYTBRETLESREE R
YL, RENESY A BAZHIESHELSBITY.

) RESBFELR4ET C-H#,C-Cl & N-O 2.

3) ¥4 CH,CCl, 1 NO, & 5B, & X EH =9 L& CH,CCIO 1 CH,CCLO.
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Theoretical Study on the Mechanism of CH;CCl; and NO, Reaction

ZHANG Jinglai, WANG Xin, LI Ya

(Institute of Environmental and Analytical Sciences;College of Chemistry and Chemical

Engineering, Henan University, Kaifeng 475004, China)

Abstract: A detailed theoretical study has been performed for the mechanism of the CH;CCl; + NO, reaction by the
BMK/6-311+G(d,p) and BMC-CCSD method. The potential energy information has been confirmed. Moreover the detailed
reaction mechanism is elucidated, Firstly, the N atom or O atom NO, would attack the C atom in the— CCl; of CH;CCl, to
form a complex. Next, the complex would dissociate into the various products via the transition states, Alternatively, the
product would generated without any transition state, The theoretical result presents that CH;CClO and CH;CCl; O are the

most favorable products.
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