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A Numerical Study on Pyrolysis of Trichloroethane

for Reactor geometry design

Seung-Hyuck La, Kyung-Tae Kang, Sang-Young Kim, Jung-Ho Hwang

Absrtact

Trichlorethane (TCE) is known as one of major carcinogens.

TCE is difficult to be

incinerated environmentally friendly, so pyrolysis is suggested for TCE treatment. In
this study, we examined effects of cylinder-type pyrolysis reactor design parameters
like existence of baffle inside reactor and reactor operating condition like heating
reactor wall temperature and residence time numerically using CFX 4.3, a commercial

computational fluid dynamic program.
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C% Specific heat of &h species
4G Gibb's energy

Hj Enthalpy of Ah species

h; Enthalpy of jth species

k£ Chemical kinetics constant
k; Heat conduction coefficient

K Backward reaction constant
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Trichloroethane, Pyrolysis, reactor, simulation, CFX~4

R Gas constant
S% Entropy of Akh species
S; Heat source by reaction
T; Shear stress

T Retention time
v Chemical kinetics
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Table 1 Kinetic parameters of reactions

No. Reaction A 8 E.(cal/mol)
1 CHCLCH:Cl = CHCICHCI + Cl 1.05E+16 0 58300
2 CH:CICHCI +CHCICHCI = CHCI,CH:Cl + CsHiCl 1.40E+12 0 0
3 CH,Cl +CHCI; = CHCLCH,CI 8.97E+10 0 =4000
4 CHyCl +CH.CI = CyHCl + HCI 2.14E+12 0 2500
5 CHCIL.CHCI + = CH,CH.Cl; + HCI 251E+12 0 3600
6 CHCI,CH:Cl = CCI,CH, +HCI 6.31E+13 0 58700
7 CHCLCH,Cl = trans-CHCICHCI +HCl 2.00E+14 0 59000
8 CHCLCHCl = ¢is~CHCICHCI +HCl 2.00E+14 0 59000
9 CH,CICHCI +Cl = trans-CHCICHC! +HCl 1.00E+8 2 0
10 CHCICHCI +Cl = ¢is-CHCICHC] +HCI 1.00E+8 2 0
11 Cl + CHCICC] = CHCly 1.00E+13 0 0
12 CH.CICHCI + H = CyHsCl + HCI 1.11E+13 0 1700
13 CoCl + CHCLCHCI = CoHCIl+ CHCLCHCH 1.00E+13 0 3000
14 Cl + CHCILCH;+Cl = HCI + ¢is~CHCICHCI + Cl 2.00E+10 0 3100
15 CH,CICHCI + Clz = CHCLCH,Cl + (I 1.00E+13 0 0
16 CCLCH; = C;HCI + HCI 1.05E+14 0 79100
17 CHCICCI = CyHCL + Cl 3.82E+28 -5 37441
18 CHCIL,CHxC] + Cl = CHCI,CHCI + HCI 251E+12 0 3600
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