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Adsorption of Ethylene in the Oxychlorination Vent Gas

Kohichi KAWASAKI
Takashi SAKUMA

In order to meet the stringent regulations of hydrocarbon emissions to atmosphere, the adsorptive

removal of residual ethylene from the oxychlorination vent gas has been studied by using a fixed bed adsorp-

tion system based on activated carbon. The adsorption isotherm and overall mass transfer coefficients

were determined, and an empirical equation describing the overall mass transfer behavior was derived.
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Fig. 2 Experimental apparatus for desorption and drying test
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Fig. 5 Correlation of adsorption data
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DRYING-COOLING VENT GAS
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COMPONENT| mol | mol % COMPONENT| mol
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) EDC 0.010 [ 0.010 [OXY VENT Oxygen 4.993 | 5.080
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itrogen itroge
o} g3.883 | 83.883 ol |COMPONENE] ol Othors | [93.240 [94.872
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Fig. 14 Plant material balance
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Table 1 Comparison of cost with other processes

Cost This process

Other processes

Construction cost

420 [(million yen)

230~380 (million yen)

Variable cost

—9 [million yen/Y]

17~136 (million yen/Y)

Production |

82~126 [million yen/Y]

bk Fixed cost 137 (millionyen/Y)
total 128 [million yen/Y) 99~230 [million yen/Y)
_ Nomenciature
5. & -1 .
a, : surface area of particle per
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fBico T=6+4°C, u=0.1~0.4m/sec, c=1.0~8.0
mol%, P=1.5kg/cm2.G OFHAT, WESERSL, B
HERBOEBRIEAKDBEY TH 5,

_ 0.000539¢
9 =110.00618¢
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RAOCTEFHRD S &, 74— FrahofEr s, <—
b RAFFCBERZEERS & &, ROEIL=F v vk
RBREER @)= F L ve AR Y - TREFRRE TS
haZ ExmR LI,

X, BHE - BES 7 VRN OB BB EE T A
2T\, TR ARG ST T — 2 h B,

DLEDRERZ S L LTS m A 55t - = & b i
TV, KT r e ARMBAERE S v« 2 & Foop s LE
LT ERFER LI,

unit volume of bed [m?/m?37

¢ : ethylene concentration in gas

stream (kg/m®)
dp : particle diameter [m]
D : molecular diffusivity {m?/sec]

K¢ : overall mass transfer coeffi-
cient based on gas phase [m/sec]

¢ : ethylene concentration in

adsorbent (kg/kg)
% : superficial gas velocity [(m/sec]
Z, : adsorption zone length [m])
B t adsorption coefficient = qg/cy [m3/kg]
4 @ viscosity of gas [kg/m-sec]
o : density of gas [kg/m*]

Subscript and superscript
B : break point
E : exhaustion point
O : entrance conditions
*

: equilibrium

X B

1) Kawazoe, K.: “Kyuchaku”, Shin Kagaku Kogaku
Koza, VI-3b, p.45, Nikkan Kogyo Shinbun sha,
(1958).
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