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Fig.1 Geometric structuresof reactants, trangtion states, intermediate andproducts
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Table 1 Geometric parametersof trandtion states
and intermediate

(R)/nm

R(1,2 R(2,3 R(1,4 R(15 R(16) R(6,7

IM1
TS1
T2

0.15431 0.1173 0.10936 0.10936 0.14581 0.11523
0.20483 0.1141 0.108403 0.108406 0.141004 0.115978
0.13059 0.116 0.11524 0.10778 0.15942 “0.11621

(A ()

A(B21) A(412 A(B14 A®612 A(7.6.1)
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Table 2 Hartree energiesof reactants, trandtion states, intermediate and products

Epx 10" % (kJ- mol %)

B3L YP B3L YP+ ZPE CCD(T) CCSD(T) + ZPE
CH.CO - 40. 044 485 - 40. 0362013 - 39.9434 - 39.9351
CN - 24.327905 - 24.3266193 - 24.2699 - 24.2686
Cco - 29.734415 - 29.7330882 - 29.6679 - 29. 6666
CHCN - 34.662514 - 34.6543849 - 34.5711 - 34.563
HCCO - 39. 866 796 - 39. 861876 - 39.7666 - 39.7617
HCN - 24.515513 - 24.5116612 - 24.4546 - 24.4508
IM1 - 64.397125 - 64.3859725 - 64.238 - 64.2268
TS1 - 64.393415 - 64.3831378 - 64.234 - 64.2237
2 - 64.371429 - 64.3620677 - 64.2044 - 64.195




DFT - 73

4 : CH,CO+CN
[2]
150 (86.49)
100 TS2
50 (0.0)
= o |- CH2CO+CN [3]
'"g 50k (-87.86)
5 HCN+HCCO
g -100 |
[g -150 + (-200.42) [4]
~231. TS1
-200 1 \ 121\3,11105) (~258.76)
-250 CHCN+CO
-300
4
Fig.4 Energetic profile for the two reactions (5]
(1) ; , (1) .
IM1, ,IM1 6]
30. 37 kJ/ mol
CH,CN + CO, (1)
; (2) , (7]
86. 49 kJ/ mol )
(1) ,
[8]
3
UB3L YP/ 6-311G(d, p) ,
' 9
1) 1 on M
CH,CO
M1, c—C CH,CN CO, [10]
- ; (2) CN
, , [11]
CN CH,CO
2) cCsD(T) [12]
, (1)
, 30. 37 kJ/ mol
[13]
258. 76 kJ/ mol (1)
[14]

[1] Moore C, Smith W M. Saterewlved sudiesof reactions
in the gas phase[J]. J Phys Chem, 1996,100 (31) :
12848 - 12865

Costen M L , Katayanagi H, Hal G E. Sate correlations
in the unimolecular disociation of ketene[J]. J Phys
Chem A, 2000,104(45) :10247 - 10258
Marinov N M, Rtz W J, Westbrook C K. Modding of
aromatic and polycyclic aromatic hydrocarbon formation
in premixed methane and ethane flames[J]. Combust i
and Tech, 1996 ,116 - 117:211 - 287
Vegd C, Devore T. Reaction between bis (2, 4-pen
tanedionato) copper and water vgpor[C].  Internationd
Symposon on High Temperature Corroson and Materias
Chemistry , Washington DC: Hectrochemicd Society ,
2001 ,285 - 292
[J]. ,2001(8) :4- 6
Michad J V, Nava D F, Payne W A, et al. Abglute
rate congtants for the reaction of atomic hydrogen with
ketenefrom 298 to 500 K[J]. J Chem Phys,1979,70
(11) :5222 - 5227
Vashida N, Hatakeyama S, Takag H, et al. Reaction
of ketenes with atomic oxygen[J]. J Chem Phys, 1983,
78(7) :4533 - 4540
GafnayJ S, Atkinsn R. Rdative rate constants for the
reaction of oxygen (3P) atoms with sdected olefins,
monoterpenes, and unsaturated aldehydes[J]. J Am
Chem Soc,1975, 97(18) :5049 - 5051
Wallington TJ, Bdl J C, StracciaA M, et al. Kinetics
and mechanism of the reaction of O atoms with CH,CO
(Ketene) [J]. Int J Chem Kinet ,1996 ,28(8) :627 - 635
Marico M M, Bdl J C, Sraccia A M. A diode laser
gudy of the O + CH;CO reaction[J]. Int J Chem
Kinet , 1997 ,29(6) :421 - 429
Carr R WJr, Gay | D. Reaction of ketene with atomic
hydrogen and oxygen[J]. J Chem Phys,1968,49(2) :
846 - 852
Edwards M A, Hershberger J F. CN + CH,CO and
NCO + CH,CO reactions[J]. Chem Phys,1998,234:
231 - 237
, , . F+CH,CO
[J]. ,2002,23(6) :
1131 - 1134
ZhouZ Y, FuH, Zhou X M, et al. Mechanigicinves
tigation on the multi-channd reaction of d + CH,CO
[J]. J Mole Sru(Theochem) , 2003 ,620:207 - 214

( 9 )



- 94 . 2004

[4] ChenS, Cowan C F N, Gant P M. Orthogond least

[1] , . [M]. : suares learning agorithm for radia bass function net-
,1988 ,160 - 180 works[J]. |EEE Transactions on Neurad Networks,
[2] , . [M]. : 1991 ,2(2) :302- 309
,1997 ,68 - 86 [5] ) :
[3] Chen S, Billing SA, Cowan C F N. Practica identificar [M]. : ,2000
tion of NARMAX models usng radid bassfunctions[J]. [6] . [M]. :
INT J Control ,1990 ,52(6) :1327 - 1350 ,2000

Development of RBF neural network with double mode structure
and itsapplication to atmospheric and vacuum digtillation units

Wang Wen-xin®  Pan Li-deng" Li Rong® Xu Yongxin® Wen Guang-hui’
(1. College of Information Science and Technology , Beijing University of Chemicad Technology ,Beijing 100029, China;
2. Karamay Petrochemica Complex , Xinjiang Karamay 834003, China)

Abstract: A RBF neura network with a double model structure was proposed. Combining the mechanism of a
process with a correlation analyss, the important variables were sslected. The defect and the high-level noisein
dgnalsof thefidd dte were eliminated by usng the wavelet andyss method. The time difference of the various
multiple input-variables acting on the software instrument were consdered and the difference delay time was
used. Through applying the RBF neural networks to the atmogpheric and vacuum digtillation units, a good esti-
mation of the production quality was showed in this paper.

Key words: RBF neura network; software instrument ; atmogpheric and vacuum digtillation; double model

structure;delay time

A DFT sudy of the reaction CH.CO + CN

Mi Jun m Li Hui-ying Liu Kurrhui Pu Min

(The Key Laboratory of Stience and Technology of Controllable Chemical Reactions, Ministry of Education, Beijing University of
Chemica Technology , Beijing 100029 , China)

Abstract: The geometry of al the reactants, products, trandtion states and intermediate were optimized usng

Dendty Function Theory (DFT) method at the level of B3L YP/ 6-311G (d, p). The results show that the re-

Channel . CH,CN+CO

action has two product channel's CH2CO+CNCMW HCN+HCCO+HCN - Reaction (1) is an addition-elimination

mechanism and (2) isadasdca hydrogen abstraction. Usng CCSD(T) sngle-energy correction, the calculated
energy barriersare 30. 63 kJ/ mol and 86. 49 kJ/ mol repectively. Theoreticad calculations suggest that both reac
tions are exothermic and the reaction(1) isthe dominant reaction channd. The calculated valuesof the reactions
are condstent with the experimenta results.

Key words: ketene; cyanogen radica ; Dendty Function Theory method



