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1,2-Dichloroethane� ��� ����	
 ��
 ����� ����� ���� ��� ������ ���� ���

�� 300-600oC� � !"#$ ��� ��%�� &'�(). 400oC*+,$ ��� ��* -.�/ 010� !23

45, 600oC,$6 ���789* 99.9%, *:6 ;4� 01<). =���> VCM(Vinyl Chloride Monomer)*5, cis-

dichloroethene, trans-dichloroethene, 1,1-dichloroethene ? chloroprene* @����$ ABCD). EFGH�@I JKL ��

�H ���� �M ? Cl NOP, �Q H abstraction *R, ST�� �� UVWX� ���(). YQ, �Z �� [\

]
 ^�� kinetics� �B�(45, *� EFGH_ `aQ GH bcd4� ef�().

Abstract − Pyrolysis reaction kinetics and mechanisms of chlorinated hydrocarbons were investigated. 1,2-Dichloroethane

was selected as a model compound. The experiment was performed at the temperature ranges of 300-600oC in a tubular reac-
tor. Pyrolysis of 1,2-dichloroethane occurred at the temperature greater than 400oC and 1,2-dichloroethane was totally decom-

posed at 600oC. VCM was detected as a major product, while cis-dichloroethene, trans-dichloroethene, 1,1-dichloroethene and

chloroprene were formed as byproducts. A kinetic network was formulated based on the elementary kinetics theory of H

abstraction by Cl radical. In addition, pyrolysis kinetics of the 1,2-dichloroethane were proposed and the calculated results were

compared with the experimental results.
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1. � �

1950���� vinyl chloride(VCM)� ���	
 ��
� ���

�	�, �� 90%��� VCM� 1,2-dichloroethane(ethylene dichloride,

EDC)� ���
�� ��
� ��. � ��  ethylene ����!

"#$ �% &  '� (�)* ���+ �� ,� �-�� ./�

01 2343567 �8+ �9�: ����[1]. EDC��� ��

  500oC�;� <;=> ?�
+ �@A� ��� ��
B C D

�= EF� �+ GHI JK�
 L/
$ �	�, 99%��� M;

7 NO EDC� 20-30P �;� QR�S* TU ���
$ VCM*

�/�V W�. ��
+ XYW ?� <;7 Z� E�[ \]= �

�[ ��
�, D3^_
 `�� 
;a �� ��. Fig. 1= EDC �

�� ��= �1 bc�: de;7 -fDg�. � ��� hi�:

JK* -fDj (1)! k�.

EDC→VCM + HCl (1)

� ��  50-60%� lmn* �N�, VCM= �1 op;� 99%

����[1]. �B k� VCM= �1 q51 op;7 Nr� �s=

; #L��, tu
 EDC
�� VCM� �/
+ JK  v( wx

y JK* z{�+ |q }~1 ��� JK�
7 TFV 
�
 �

V�
 1%��� EDC� �JK= ���[ |q �'1 �R� �

�/)* I/�V W�. ��V �/W ��� ��/)� ��� �

�1 ��n/* ���V W�. ��/)=+ G� �/� lL)�


 ��� 5 �+ )�* z{�V 
+�, ��1 G�B ��/)

� �/� ��� ��  )�, � ��= �$> ��1 ��n/*

���V W�[1].

G�� �/= �� ��� ��n/  �s� � �N
 -�$ �

5 ��. ��, G�� JK� D�= �� 	
¡ ��

�� JK

�
 �* l¢�+ � �$> �l¢ £¤* ¥��¦V 
�
 H�

1 ?�?§* Z� E�[ ��
� <;7 Y¨ �©�ª�� JK

�D� <;7 �«�V (N� 5 �V W�. ¬�, ��W G�­�
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JK�� `j�* ®6�¯	
¡ °±0�7 ¥��¦+ �!7 �

²<�. ��1 °±0�� $³ 5´= ;¢�V 
j ��* shut-

down�[ G�7 uT�+ !�* TU� 1�. µN¶	
, G� ·

v� ��* ¸�[ ��D=> �¹º�
$, � �� %F
 (· 

	
¡ »u7 ���¼�[2].

EDC ���B ½¾�[ �¿= 5ÀW ÁL=>+ Â
 ��� J

K= �� JK�/)� 5n! lmn, CÃ� G��/= �$>�

��/)� ÄÅ Æ G�� '* ®6�¦+ ÇÅ	
 ÁL� ÈÀ


$ É�.

�w> Ê ÁL=>+ JK�/)Ë� �/
+ ÌÍrÎ! JK¨

;��: Ï67 ���[ ��� Ð/* Ñ� ���	
 ÒÓ��v

���. �7 E�[ Cl wxy= �1 H abstraction��! ���=

½1 �ÊJK* ÔS	
 �+ ��� JK�
7 AÕÖ���, �

��/) �z= ÄÅ* �F+ ��� <;B �S�S= �� EDC

� ��� JK t× ÁL7 ½IJK�7 ���[ 5À���. JK

¨;Ø AÕÖ! t×Ù!
�� ��� JK Ú5= �� �/)�

�/ Æ ���Û; {Ü 5À���.

2. � �

2-1. ��

EDC(ÝÞßà, M; 98%)7 ��� ���á
 o�, â����.

EDC+ �ã� äQ
 �å� 83oC�� 25oC=> ¥�°� 387 mmHg

: æç/� è 2343563é)��.

2-2. ����

2-2-1. JK<;

��� JK  `H JK� êrw 5ë ì+ 5í �N� JK� º

�= H$-+ wxy JK��
, Ð� <;=> b�JK� H$î 5

�	� ì1 q�1 JK� ¢w� 5 ��, �= �w �/)� �z;

¢w� 5 ��. Ê t×=>+ tu ��=> Â
 â�
+ <;ïE

: 300-600oCâ�=> JK<;7 Ú3�¦� ���7 5À���.

2-2-2. �S�S(Space Time)

Ê ÁL+ ��=>� 234356� ���7 ð�	
 ��
 �

S�S� ,Ï1 ÄÅ* �FV W�. ��� !�=> �/W )�Ë

  >
 ñ_= ��[ ���
T- Diels-Alder JK	
 �9
+

�,é JK ò� H$î 5 ��[3]. Ê t×=>+ QR�S* Ú3

�¦� E�[ óJ�ô� (�* Ú3�õ�. óJ�ô+ �67 â

���	�, (�* 6-30 ml/min	
 Ú3�õ* ö JK)� ÷;+

1.8-7.1 mol/mL�� �S�S  3-55P��.

2-3. ���� 	 ��
�

EDC� ��� JK* 5À�� E�[ Fig. 2B k  t×%F7 L

/���. t×%F+ D� 4 mm, ø� 6 mm, ù� 437 mm� ÛÄ½

JK�B <; ?«�, JK)� (·* E1 microfeeder, JK)* ú

��� E1 ú��, óJ�ô� (�* ?«�� E1 mass flow controller,

JK�/)� ûü7 E1 syringe
 L/
$ ��. ��� t×  �

s� !�	
 5À���. ý£ óJ�ô: �67 JK�= þ$ J

K�D= �+ ��7 ÿl� uT�¼ �, JK�� <;7 �©�õ�.

JK� D� <;+ <;?«�
 ?«��	�, K-type �l�* â�

�[ tu<;7 �����. JK)  ú��=> 120oC
 ú�
$

JK�=+ ��	
 Ë$�V 
�, JK�/)  syringe
 ûü�[

GC/MS(HP5973, HP)B GC-FID(DS-6200, Donam Instrument) ò	
 �

Û���.

3. �� 	 
�

3-1. EDC� 
�� ���� ��

EDC7 �°�� <;ïE 300-600oC=> ��� t×* 5À1 Ù

! Â�/)
> VCM! ��/)
 chloroprene, trans-dichloroethene,

cis-dichloroethene! 1,1-dichloroethene� ��
g�. Chloroprene*

uø1 �� ��� �/)Ë  C� 2b: 3é)Ë�- chloroprene

  C� 4b: 3é)��
, EDC7 ��� � �q �v ñ_ ò�

}~1 JK �
7 ¸�[ â�L?� /%�+ '�* Ñ:�� �

5 ��. tu EDC7 ����[ VCM* Z+ ��3W ��=> �

/W chloroprene  ��v3�[ D�7 �2�¦+ )�
 �	² �

� ��=> ��� ��n�: )���
 Ð� ½�� 
� �+ )

���. Zychlinsky+ EDC ��� JK� chloroprene� G�7 �8

Fig. 1. EDC pyrolysis process diagram. Fig. 2. Schematic diagram of pyrolysis apparatus.
1. Nitrogen gas 6. Electric furnace
2. Mass flow controller 7. Reactor 
3. Microfeeder 8. Syringe
4. Thermocouple 9. Vent trap
5. Heating zone
���� �39� �4� 2001� 8�
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� �+ 46� 50-60%7 
N�� ��� ��1 
 ��[1]. Fig. 3

=+ JK�/) , Â�/): VCM� JK<; Ú3= �� �z7

u����. C�=> Ñ+ 
B k� 400oC��=> ��� JK�

��
g	�, 500oC Ô�=>+ 80%��� ��n* Ñ��, 600oC

Ô�=>+ JK)� ÿl� ��
+ Ù!7 -fDg�. Fig. 4=+

ÂÏ ��/): chloroprene, trans-dichloroethene, cis-dichloroethene!

1,1-dichloroethene� <;= �� �z7 -fDg�. C�=> Ñ+ 
B

k� chloroprene, trans-dichloroethene, cis-dichloroethene, 1,1-dichloroethene

M	
 &  '* -fDg	� ���� b�
+ 400oC��=> �

�/); �/
� �����. ì1, JK<;� �©{= �w ÂÏ

��/)� �/¨;� Í�* Ñ[Â� �	� Ð�, 500oC��� 


j> chloroprene� ��� ¥��+ Ð�* -fDg�. �, Fig. 3!

4
�� EDC� ���+ JK<; 500oC�;=> Â�/): VCM

= �1 op;� 98.9%
 �% �  op;7 Ñ��, <;� �©{

= �w ��/)� �/� �£�V ¥��j> 600oC=>+ VCM

� op;� 93.9%
 �V ®6{* � 5 ��. Fig. 5B 6=+ JK

� ��� ÈÀ
+ <;: 500oC=> JK�S= �� Â�/)!

��/)� �z7 ;����. JK<; 500oC=>+ EDC
��

VCM	
 �/
+ JK� 95%�;� 11P �;= ÿá * Ñ[´

�. ì1, VCM! ��/)* ��� � ö, Fig. 3! 4=>� Ù!B

µ��N
 VCM= �1 op;� �  JK�* � 5 ��. Fig. 5

=> JK�S� 5P7 �$>j> VCM� �/¨;� ®6�� ��

�� �	�, Fig. 6=> G�� lL)�
 �	² �+ chloroprene�

�/¨;; �V ¥���
, VCM� �/¨;� ®6�+ �:	


�S�S� ¥�= �w VCM� chloroprene	
� lm� ,Ï1 �

�* �� ��� ��� 5 ��. C��
 <;B �S�S* �«

�V ?«{	
¡ ��/)! G�� '* �63�j> º�= VCM

Fig. 3. The effect of pyrolysis temperature on the main product(VCM)
distribution from the pyrolysis of EDC(Space time: 11 sec).

Fig. 4. The effect of pyrolysis temperature on the byproducts distribu-
tion from the pyrolysis of EDC(Space time: 11 sec).

Fig. 5. The effect of space time on the main product(VCM) distribution
from the pyrolysis of EDC at the temperature of 500oC.

Fig. 6. The effect of space time on the byproducts distribution from the
pyrolysis of EDC at the temperature of 500oC.
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� �� lmn* Z+ �� ?§* �* 5 �* �	
 �	W

�. EDC� ��� ÿl� H$-+ JK<; 600oC=>� JK�S

= �� Â�/)! ��/)� �z7 �� Fig. 7! 8= �� -fD

g�. C�=> Ñ+ 
B k�, JK<; 500oCB+ ��� �� Ù

!7 Ñ[Â� �	�, EDC+ JK�S 10P �;=> ÿl� ��


g� VCM� �/ �� ÿá
gs* � 5 ��. JK�S 10P �

�=>+ ���N� ��	 VCM� �/� ®6
+ Ù!7 -fD

g+�, �+ JK<; 500oC=>� Ù!B ºH�V Fig. 8� chloroprene

� ��1 ¥�B HF�� ��. �, EDC� ÿl� JKW ��=+

VCM� JK�D=> JK)
 ���V 
$ �<=> chloroprene

	
 lm
+ JK� �ç�V ÈÀ
+ �	
 �	W�.

3-2. EDC� 
�� �� ���� ��

��� JK  HJ�	
 wxy JK	
 �	² ��. �, b�`

Y, lÒ`Y, �Ù`Y� � `Y
 �8$NV W�. 2343567

���� �q ��1 b�JK  JK)
�� Cl� �Ã
$ wxy

* I/�T- H� �Ã
$ wxy* �/�+ �q��. Table 1=

�   �N �q� wxy� �/
+ JK� JK¨;:v7 -fD

g�. �, �/3 =]N� ��7 �´	
 �	�j, Cl� �Ã
+

JK� H� �Ã
+ JK= ��[ q���. �6� ¿��+ ?§

=>+ H wxy� ç�� OH wxy= ��[ (;
$ ��� !

V �8$� 5 �	-, Ê ÁL=> ��	
 1 ��� JK  �6

� "·
N #+ ��6 ?§� JK��. �w> EDC� ��� J

K  wxy� |b
+ JK�- HJ�: ��� JK! k� H w

xy ò� JK ÄÅ* �	� $Ï %� Cl wxy! Cl wxy
�

� Ò�
+ ÂÏ wxy�* ÁL ��	
 �[ lQ JK* �Û�

+ �� ����[9].

lÒJK  H abstraction	
 �8$N+ JK! ��v ,éJK

ì+ Diels-Alder JK= �1 �v /%� 3�N
 �Û� 5 ��[10].

Ê ÁL=>+ ÂÏ�/)
> VCMB ��/)
> dichloroethene

�/�QB chloroprene� ��
g	�
 �Ë )�* �Ê	
 �[

Clwxy Æ C (;Q= �1 H abstraction= �1 JK�/�
7

zi�+ JK kinetic&'(�7 L/���.

EDC� ��JK=> �% ÂÏ1 JK  VCM* �/�j> HCl

� I/
+ JK��. � JK  EDC	
�� Cl� �Ã
+ JK	


�� b�W�. EDC� �q Cl� ethane�   46= A  Ùé


$ �+ �)L?��
 CH2ClCH2⋅* I/�V W�.

CH2ClCH2Cl → CH2ClCH2⋅ + Cl⋅ (2)

EB k  JK* TFj> �/W Cl wxy  Ê�� EDCB JK

�[ H abstraction* (;{	
¡ CH2ClCHCl⋅* �/1�.

CH2ClCH2Cl + Cl⋅→CH2ClCHCl⋅+HCl (3)

CÃ� CH2ClCHCl⋅+ (4), (5), (6)� JK�
7 TFj> �� VCM,

cis-dichloroethene! trans-dichloroethene* �/�V W�.

CH2ClCHCl⋅→CH2CHCl+Cl⋅ (4)

CH2ClCHCl⋅+Cl⋅→cis-CHClCHCl+HCl (5)

CH2ClCHCl⋅+Cl⋅→trans-CHClCHCl+HCl (6)

VCM  Cl⋅!� JK�- ì+ CH2ClCHCl⋅!� JK* ¸�[

CH2CCl⋅7 �/�V W�.

CH2CHCl+Cl⋅→CH2CCl⋅+HCl (7)

CH2CHCl+CH2ClCHCl⋅→CH2CCl⋅+CH2ClCH2Cl (8)

��V �/W CH2CCl⋅+ ì �� VCM! JK�[ chloroprene*

�/�T- C2H3⋅B 1,1-dichloroethene* �/�+ � �[�V W�.

CH2CCl⋅+CH2CHCl→C4H5Cl+HCl (9)

CH2CCl⋅+CH2CHCl→CH2CCl2+C2H3⋅ (10)

CÃ� JK (10)* ¸�[ �/W C2H3⋅+ CH2CCl⋅! JK�T-

CH2ClCHCl⋅!� JK* ¸�[ chloroprene* �/�V W�. ì1

Fig. 7. The effect of space time on the main product(VCM) distribution
from the pyrolysis of EDC at the temperature of 600oC.

Fig. 8. The effect of space time on the byproducts distribution from the
pyrolysis of EDC at the temperature of 600oC.

Table 1. Kinetic parameters of initiation reactions for Cl radical and H
radical

Reactions A Ea(cal/mol) Ref.

CH2ClCH2Cl→CH2ClCH2⋅+Cl⋅ 1.00×1028 −4.6 86509 [1]
CH2ClCH2Cl→CH2ClCCl⋅+ H⋅ 3.16×1015 −0.0 97400 [17]

k ATβe
Ea

RT
-------–

=

���� �39� �4� 2001� 8�
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CH2CCl⋅+ VCM!� JK* ¸�[ chloroprene* �/� 5 ��.

C2H3⋅+CH2CCl⋅→C4H5Cl (11)

C2H3⋅+CH2ClCHCl⋅→C4H5Cl+HCl (13)

CH2CCl⋅+CH2CHCl→C4H5Cl+Cl⋅ (14)

�B k� J}
+ b�JK! lÒJK* T* �, �ÙJK* ¸

�[ JK� �Ù
� �s� 3�N
 �R+ 5 ��.

Cl⋅+Cl⋅→Cl2 (15)

R⋅+R⋅'→R-R' (16)

R⋅+Cl⋅→RCl (17)

Cl⋅= ��[ R⋅� ÷;� ,- �� ö»= (15)� �ÙJKÑ�+

(16), (17)� �ÙJK� è �,* 
N�V W�[9].

E= >.W JKÌ/rÎ* Ï��[ ;��j Fig. 9B k�. �w

> Fig. 9= u�W JK�
7 
0	
 �[ 7�N� �v3é)!

6�N� wxy� h 13b� )�� ½[�+ 13b� �ÊJK¨;Ø

* L/��	�, JKØ! JK¨; :v7 Table 2= -fDg�.

3-3. �� �� �� 

JK&'(�7 �P
 �[ �/)Ë� �/¨;7 ú����. t×

=> â�W JK�B ºH1 ù�B 1�* â���	�, JK� 2�

(Q+ 3R
 �����. Ê Y�= â�W N4 Ç�Ø  �s! k�.

)� 5NØ:

(18)

=]N 5NØ:

(19)

óº� 5NØ:

(20)

CÃ� Y�= $Ï1 ���  NASA-Chemkin database7 â��

�	�, � database+ �s� I5
 L/
$ ��. 

(21)

��� ���
�� �s! k� 678 Æ 6'
87 L� 5 ��.

(22)

CÃ� JK ¨;Ø  ê9rqô Ø* ����	�, �JK! �

JK� º�= �	
+ �� JK* �´	
 �JK �57 Y��

� E�[ �s! k  3I�5B Gibbs =]N� ½Y7 �����.

(23)

h 13b )�! <;, °±= ½1 Á:���Ç�Ø* ;� E�[

Chemkin ver. 3.5[18]7 �����.

Y�Ù!, JK�/)� ÷;7 �S� Ú3= �w ;�1 C�<

� Fig. 10! 11= u�
$ ��. Fig. 10  Â�/)= �1 Ù!��

Fig. 11  chloroprene= �1 Ù!��, C�=> Ñ+ 
B k� Y�

Ù!+ t×Ù!B ��� = HF���.

Fig. 10=> Âð� �1 �  JKP�= VCM� ��� �/W �,

�S� ¥�{= �w å

 VCM� �/� ®61�+ ���. �,

>> ��1 
B k� 600oC� �<=>+ JKP�= EDC� �¨

� ��
� ���[ ÿl� ��� H$-j VCM� JK)
 ��

1�� � 5 ��. C�- VCM=+ �-� Cl �v� Ùé
$ �

	- �,Ùé 3é)��
 ��� 2��� ö»= EDC= ��>

+ è JK/* -fDN+ #+�.

ρudA
dx
------- ρAdu

dx
------ uAdρ

dx
------+ + g·kWk

gas

Kg

∑=

ρuA hk

dYk

dx
---------

gas

Kg

∑ Cp
dT
dx
------ udu

dx
------+ +

 
 
 

hkYk
gas

Kg

∑ 1
2
---u2

+
 
 
 

g·kWk
gas

Kg

∑+

Qi g·kWkhk
gas

Kg

∑+=

AdP
dx
------ ρuAdu

dx
------ dF

dx
------ u g·kWk

gas

Kg

∑+ + + 0=

Cp

R
------ a1 a2T a3T2 a4T3 a5T

4+ + + +=

H∆
RT
-------- CpdT S∆

RT
-------,∫

Cp

T
------ Td∫= =

K exp G0∆
RT
----------– 

 =

Fig. 9. Proposed reaction network for pyrolysis of EDC.

Table 2. Elementary reaction kinetics

i Reactions A −β Ea(cal/mol)

1 CH2ClCH2Cl=CH2ClCH2⋅+Cl⋅ 1.01×1028 −4.6 86509
2 CH2Cl⋅+CH2Cl⋅=CH2ClCH2Cl 3.00×1038 .8 9431
3 CH2ClCH2Cl+Cl⋅=CH2ClCHCl⋅+ HCl 1.00×1013 0 3100
4 CH2ClCHCl⋅=CH2CHCl+Cl⋅ 1.58×1013 0 20600
5 CH2ClCHCl⋅+Cl⋅=cis-CHClCHCl+HCl 1.00×1008 2 0
6 CH2ClCHCl⋅+Cl⋅=trans-CHClCHCl+HCl 1.00×1008 2 0
7 CH2CHCl+Cl=CH2CCl⋅+HCl 1.20×1014 0 13300
8 CH2CHCl+CH2CCl⋅=C2H3⋅+CH2CCl2 1.00×1006 2 13783
9 CH2ClCHCl⋅+CH2CHCl=CH2ClCH2Cl+CH2CCl⋅ 1.00×1006 2 19858

100 C2H3⋅+CH2ClCHCl⋅=C4H5Cl+HCl 1.98×1013 0 7127
110 CH2CCl⋅+C2H3⋅=C4H5Cl 1.29×1012 −0.4 1565
120 CH2CHCl+CH2CCl⋅=C4H5Cl+Cl 7.94×1013 0 12844
130 CH2ClCH2Cl=CH2CHCl+HCl 1.43×1012 −0.7 58920
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CÃ� EDC���=> ,Ï1 ��/): chloroprene� �/ 

VCM! wxyS� JK* ¸�[ �/
+ CH2CCl⋅! C2H3⋅� ,Ï

1 ��* �+ �	
 �	W�. �, Table 2= u�W JK (7)* ¸

�[ VCM	
�� CH2CCl⋅� �/
�, � wxy  JK (8)=>

VCM! JK{	
¡ C2H3⋅7 �/�V W�. ��V �[ �/W  

�N wxyË  JK (10), (11), (12)7 ¸�[ chloroprene* �/�

V W�. �+ �<=> VCM� �/� JK�S� ¥�{= �w �

6 ®6�+ Fig. 10� Ù!B HF1�� �	W�. ì1 VCM� ?

�n! chloroprene� ?�n� ½Y7 -f@ Fig. 12B; HF1��

� 5 ��. �, VCM� �/� ¥�{= �w chloroprene; �£�V

¥��+ �* � 5 ��.

�
� �:	
>+ �Û�
B EDC� ���+ ö JK� 9j

= �/
+ G�= �1 ��� �
� �:: �	
 �	W�. �

�1 �
� �:* Ñ� �/ Æ ���	
 ���� E�[ TGA

7 ��1 G��/ ÌÍrÎ! kinetics= �1 v�1 ÁL� A�


ÈÀ
$²� � �	
 �	W�.

4. � �

EDC� t×t @A=>� ��� Ð/* �êÑ� E�[ t×%F

7 L/1 �, <;ïE 300-600oC=> t×* 5À���. Ê ÁL=

>+ JK�/)� �z7 GC/MSB GC-FID7 ���[ �/�, �

��	
 �Û��� �7 
0	
 ��� JK&'(�B ¨;�Ø

* (;���.

EDC+ JK<; 400oC��=> ���� b� * Ñ�	�, 500oC

Ô�=>+ 80%��� ��n* Ñ��, 600oCÔ�=>+ JK)�

ÿl� ��
+ Ù!7 -fDg�. ���/)  Â�/)
> VCM

! ��/)
 chloroprene, trans-dichloroethene, cis-dichloroethene!

1,1-dichloroethene� ��
g�. �Ë JK�/)* �P
 �[ ��

�: JKÌ/rÎ* u����, JK&'(�7 L����. �7 


0	
 �[ � �/)� �/¨;7 ú��� E�[ JKÌ/rÎ!

JK&'(�7 �P
 �[ �ÊJK* AÕÖ1 Ù!, t×B! �

��	
 (;W ¨;Ø� �+ ���, �/�	
 ��� = HF�

��. CÃ� EDC��� ��=> G� �/� lL)�
 �	² �

+ chloroprene  �<=> VCM� ��
$ �/
� <;� �©�

5a CÃ� �S�S� ¥��5a �£�V ¥��+ �	
 -fC

�. �w> <;B �S�S* �«�V ?«{	
¡ G�� lL)

� Æ ��/)� '* �63{	
¡ lmn Æ VCM	
 op;7

Å��D 5 �* �	
 �	W�.

� 


Ê ÁL+ 1E���.ÁL�� N��+ FGH��. bçâ��

Hm	
 5À
g	� �= ®âI:r�.


���

A : cross-sectional area [m2]

A i : pre-exponential factor [consistent unit]

Fig. 10. Comparison between model calculations and experimental results
of VCM and EDC.

Fig. 11. Comparison between model calculations and experimental results
of chloroprene.

Fig. 12. Relationship between the production of chloroprene and VCM.
���� �39� �4� 2001� 8�
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0-

o-
Cp : specific heat [J/mol/K]

Cp : mixture-average specific heat [J/mol/K]

Ea : activation energy for the reaction [J/mol]

F : drag force [N]

G : Gibbs free energy [J/mol]

G0 : standard state molar Gibbs free energy for the species k [J/mol]

gk : molar production rate of species k [mol/s]

H : enthalpy [J/mol]

hk : specific enthalpy of species k [J/mol]

ki  : reaction rate constant of ith reaction [consistent unit]

R : gas constant (8.314) [J/mol/K]

R⋅, R⋅′ : hydrocarbon radical

S : entropy [J/mol/K]

T : absolute temperature [K]

Wk : molecular weight of species k [g/mol]

Yk : mass fration of species k [-]

!"#$ %&

β : temperature exponent(Modified Arrhenius Equation) [-]

ρ : density of reactant [mol/m3]
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