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Abstract
During the process of rayon fiber quality improvement in a rayon manufacturing waste gas is created
which must be treated before venting into atmosphere. Based on the case studied plant, the rayon fiber productivity

has been increased; subsequently, there is more waste gas that required treatment. From the chemical analysis of the
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waste gas, carbon disulfide, a toxic gas, has been detected and it can affect human health. This research aims to give

a method for recovering carbon disulfide from the waste gas via absorption by tetracthylene glycol dimethyl ether.

The absorption process was designed by using Aspen Plus version 7.3 Program. The result showed that the waste

gas having flow rate of 52,000 kg/h with 12,172 mg/m’ at 25°C and 1 bar of carbon disulfide can be 88.84.%

absorbed by tetracthylene glycol dimethyl ether.

process of rayon fiber.

Keywords: Absorption, Waste Gas Treatment, Carbon Disulfide

Therefore, the purified carbon disulfide ¢an be reused in the

, Tetraethylene Glycol Dimethyl Ether, Rayon Fiber Process
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Solubility of various gases at 25 °C (N cm3/gebar)

measured in tetraethylene glycol dimethyl ether
CH, Methane 0.2 CH,SH Methyl mercaptan 68.1
C,Hg Ethane 1.3 0, Oxygen 0.2
C,H, Ethene 1.7 co Carbon monoxide 0.08
C,H, Ethine 13.6 Cco, Carbon dioxide 3.1
C,Hy Propane 3.1 Cos Carbon oxysulphide 7
C,H, n-Butane 7 Cs, Carbon disulphide 72
CH,, n-Pentane 16.6 H, Hydrogen 0.03
C,H, i-Pentane 13.4 HCN Hydrogen cyanide 6600
C.H,, n-Hexane 33 H,S Hydrogen sulphide 21
C.H{ Benzene 759 NH, Ammonia 14.6
C,H n-Heptane 72 SO, Sulphur dioxide 180
C,H,S Thiophene 1620
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Tetraethylene
Tetraethylene
Waste Treated glycol
glycol dimethyl
gas Gas dimethyl
ether - inlet
ether - outlet
Mole Flow
kmol/hr
Cs2 0.00 6.21 0.69 5.52
AIR 0.00 1,746.9 1,743.4 3.53
WATER 0.00 52.53 0.00 52.53
H28 0.00 0.14 0.13 0.00
Tetraethylene
glycol dimethyl 809.78 0.00 0.01 809.78
ether
Mass Flow
kg/hr
Cs2 0.00 473.20 52.71 420.49
AIR 0.00 50,575 50,473 102
WATER 0.00 946.40 0.00 946.40
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Tetraethylene
Tetraethylene
Waste Treated glycol
glycol dimethyl
gas Gas dimethyl
ether - inlet
ether - outlet
Mole Flow
kmol/hr
H2S 0.00 4.73 4.59 0.14
Tetraethylene
glycol dimethyl 180,000 0.00 1.16 179,998
ether
Total Flow
809.78 1,805.8 1,744.2 871.3
kmol/hr
Total Flow kg/hr 180,000 52,000 50,531 181,468
Temperature C 25.00 25.00 25.19 33.13
Pressure bar 1.01 22 1.01 1.16
Density
4.52 0.05 0.04 4.78
kmol/cum
Density kg/cum 1,004.40 1.42 118 994.65
Average MW 222.28 28.80 28.97 208.26

4.2 MsesnuUUKeNaY
aonuuUvionau 1aeld Property method
NRTL-RK ( Redlich-Kwang equation of stat with
‘ﬂl as
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Tetraethylene Tetraethylene
glycol dimethyl CS2 gas glycol dimethyl
Mole Flow ether - inlet ether - outlet
kmol/hr
CSs2 5.52 5.52 0.00
AIR 3.53 3.53 0.00
WATER 52.53 52.53 0.01
H2S 0.00 0.00 0.00
Tetracthylene
glycol dimethyl
ether 809.78 0.00 809.78
Mass Flow kg/hr
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Tetraethylene Tetraethylene
glycol dimethyl CS2 gas glycol dimethyl
Mole Flow ether - inlet ether - outlet
kmol/hr
Cs2 420.44 420.44 0.00
AIR 102.22 102.22 0.00
WATER 946.40 946.30 0.10
H2S 0.14 0.14 0.00
Tetraethylene
glycol dimethyl
ether 179,998 0.23 179,998
Total Flow
kmol/hr 871.37 61.59 809.78
Total Flow kg/hr 181,468 1,469 179,998
Temperature C 120.00 33.75 198.93
Pressure bar 1.16 0.05 0.10
Density kmol/cum 3.07 0.00 3.78
Density kg/cum 639.41 0.05 841.10
Average MW 208.26 23.86 22228
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