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Abstract — The pyrolysis of ethylene dichloride (EDC) is investigated on the base of kinetic mechanism schemes. Hundreds
of radicals and molecular reactions and H and Cl abstraction are involved and thermodynamic functions and reversible kinetics
were considered simultaneously in the schemes. The cracking depth of EDC and the amount of by-products are calculated as a
function of operating temperature and additive concentration. The calculated results are in good agreement with the trend of th
commercial plant data. Suggested methodology can provide practical responses involved in the operation of an industrial EDC
pylorysis unit.
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Table 1. Kinetic parameters of initiation reactions for Cl radicals

Reaction A b Ea(cal/mole) Ref.
Cl,+M=2 CIO 1.00x108% 0.0 47000 [6]
EDC=CHCICH}#CIO 1.00x10°® -4.6 86509 [18]
CCl,=CCl3CI0 1.00<10Y 0.0 70000 [6]
-Ea
k=AT ""

Table 2. Kinetic parameters of initiation reactions for H radicals

Reaction A b Ea(cal/mole) Ref.
EDC=CHCICCI+HO 3.16x10®° 0.0 97400 [18]
CH,=CH,[+HDO 1.10<10%® 2.4 105150 [19]
—Ea
k=AT%™
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Table 3. Kinetic parameters of H abstraction reactions |

Reaction b Ea(cal/mole) Ref.
CH,CICH,CI+CIECH,CICHCIG+HCI 1.00<10" 0.0 3100 [18]
CH,CICH,CI+CH,CIECH,CICHCIO+CH,CI 1.16x101 0.0 9000 [18]
CH,CICH,CI+CH,CICHCIZ=CH,CICHCIG-CH,CICHCI, 1.00<10'° 20 19783 [18]
—Ea
k=AT %R

Table 4. Kinetic parameters of G, C,, C;, C, propagation reaction with

acetylene
Reactions A b Ea(cal/mol)  Ref.
CH33+CH,=C4Hs0 1.00<10°% 0.0 9100 [11]
C,H3B+CH,=C,Hs0 1.00x1¢*° 0.0 6900 [11]
CyH50-C,H,=CoH,O 1.00x1°° 0.0 6900 [11]
C,Hs[+C,H,=CgH-, 0 1.00<10°° 0.0 6900 [11]
—Ea
k=AT "'

Table 5. Kinetic parameters of H abstraction reactions I

b Ea(cal/mole) Ref.

Reaction A

CH,CHy+CIZCH,CH,+HCI 4.9410% 0.0 198 [18]

CH,CICH,C+CI=CH,CICHCI+HCI 1.00<10" 0.0 3100  [18]
—Ea

k= AT?"T
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Fig. 1. Temperature profile of EDC pyrolysis reactor at normal opera
ting condition.
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Fig. 2. The cracking depth of EDC as a function of reactor length.
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Fig. 3. The concentration of acetylene as a function of reactor length.
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Fig. 4. Comparison of the concentration of acetylene at normal condi-
tion and higher temperature condition.
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Fig. 5. Temperature profile of EDC cracking coil.



0.0016

— modified
0.0014 F |- normal

on)

2 0.0012 |

0.001 ¢

0.0008

0.0006

0.0004

Conc'n of Acetylene{mole fract

0.0002

-"“
P AN . ‘
0 50 100 150 200 250 300 350
Reactor length(m)

0 k-

Fig. 6. Concentration of acetylene at normal operating condition and
modified operating condition.

gebd, whg Lol zAvow EDC Jis) ez
A RS A Aojske Aol Psaite 2 I
e, £ 24E ofux] dulsh AAE EAl0l] ] @xol
A A8e] el oux anas BaE F7h4e A4
o] e,

S A U )

4-2. 93 12T BS kY

4-2-1. 9k S04

EDC g3l wrgolr dz] AR-=E vk X149 CcClyt ke
292 stk cClyt 9F 1,000 ppmVAE H7HERE w wkS-
T2 oF 3-4% FE F7HE 54-55% F=7F dojHeh. CcClel A
7Vo] HS v FUkEE HrEe] et ke £89] W3} Zo) n)
w7 Fom, Hrigo] WelALrE F7t Aol A8 Asii=t,
=k 1,500 ppm\e] CClLAEe] o] = ARl CCLel 7t
of We ¥-g &2 Wyt Fig. 2l AlA=E] et

CCle] WHgolM e d8e Ranzitol 23l L o]2%<l Hl
Ag AXNENeH, ukE Huke] Cl radicadl FFA 4L
tH6]. Radical7iA¢] <=7+ 4] v BE 100 HJro BE S
AYA| gL, 27he] radical % W3k WS o] FFE mIHAl

o,

i o g O

0.6

Cracking Depth
o
(9]

0 1000 2000 3000 4000 5000 6000
Conc'n of CCla (ppmV)

Fig. 7. The relationship between cracking depth and the concentration
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A : Arrhenius constant [Consistent Unit]

b : temperature exponent(Modified Arrhenius Equation) [-]
Cp, :mixture-average specific heat [cal/mol/K]

G : Gibbs free energy [cal/mol]

H : enthalpy [cal/mol]

K : equilibrium constant [-]

k : reaction rate constant [Consistent Unit]

T : temperature [K]

S : entropy [cal/mol/K]

J2|o|A 2Kt

P : density of reactant [mol/cth

v : reaction rate [mol/s]
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