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Treatment of VOCs in chemical production workshops by

low temperature adsorption process

ZHOU Zhenxiong' , YU Hengrong' , WANG Zhijia®, SUN Yongqiang' "

(1. Zhejiang University of Technology Engineering Design group Co. ,Lid. ,Hangzhou 310014, China;
2.Hangzhou Chengtian Environmental Engineering Co. ,Lid. ,Hangzhou 310015, China)
Abstract; The two — stage " adsorption — desorption" process which is granular activated carbon
adsorption and steam desorption was used to treat the organic waste gas from the chemical production
workshop. The treatment effect was analyzed and the feasibility was discussed.The results show that u-

"adsorption—desorption" process, the effluent concentrations of methanol and methyl

sing the two—stage
formate are 85 mg/m’ and 569 mg/m’ ,with the average removal rates of 98.15% and 91.51% , respec-
tively ,under the conditions that the concentrations of methanol and methyl formate are 4 071 ~7 456
mg/m’ and 6 165~10 914 mg/m’ respectively, the temperature of the first—stage adsorption bed is 5~
15 °C ,and the temperature of the second—stage adsorption bed is 0~5 “C. This process has the advan-
tages of low investment and operation cost,high organic matter removal rate,and high product recovery
value. It can be used to treat and recover waste gas from chemical production workshops.

Key Words: Chemical waste gas; Activated carbon adsorption; Steam desorption; Removal rate of

VOCs; Engineering application
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Fig.1 Process flow diagram
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Table 1 Adsorption—desorption system operating time min
it - U TR ] it U R R ]
R 360 480
W B A S 120 120
B B 15 15
B4
UGS S 45 45
W B AV 2 60 60
AL 120 240
F2 WHHEGITSH 0.25 pum ) , A6 P 25 Jhy S K6 B A I A% A A
Table 2 Design parameters of the adsorption tower 0.5 mL * min~' ,ﬁ%/}zﬁiﬁﬂ 1 mL - min™ L R
M H 2R JFIHETT I IR IRE 30 °C AR %F 1 min, 285 DA
i A BRE J1/(Nm? - h!) 3 000 10 °C + min' AEEATF £ 70 C,20 °C - min”' FF &
A HUA/mm ©2 500%2 500 ®3 BHEHREARSE
Bt/ e 402 2 i) Table 3 Technical parameters of granular activated carbon
R A PR 5 I/ m 1.2 TiH 28
ZERAGE/ (m - s7!) 0.17 ARV (em® - g =0.65
— G B PRAELE / °C 5~15 R/ (m? - g7") =850
TR B/ C 0~5 Du SR B 32/ %% =70
12 $SfFHE V0 AR B 5 9% =380
W ORPER IR BERERAE 19 1 d — 3K, 43 51 PROLHE L/ (e - ™) >1100
TSI 44 1 B G B 145 R 1 H s/ =350
/l\,%U’L(?Té# 39, SR/ % =90
PSR 0 43 BT SR T Agilent7890N A 5, 3% HHTE (5 17) 350- 500
3, (3% H: ) CNW CD-WAX (60 mx0.25 mmx A/ ~3
AR TR /K 2
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Table 4 Utility parameters

i
IR/ C JE 11/ MPa HHE/ (- d™)
TRIIK Z895 =110 =0.25 1.05
— BB TRI -7 =0.15 PEFR
ZRBURI -15 =0.15 A

200 CPFF 18 min, ke, AR 1 L, 439
bk 60 = 1, A A, FEFE TR 300 °C L, FID
K #81RLEE 250 °C
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Table 5 The composition and concentrations of exhaust gas

5 TFHME/ (mg - m™3) KA/ (mg - m™3) fe/IME/ (mg - m™3) Hor /%
FH e 5632 4071 39.63
FH R 7 i 8 079 10 914 6 165 56.85
PP RCT S Tk 187 116 1.32
ZHIH 35 18 0.25
TVOC 14 212 18 510 10 493 100.00

M 5 01, PRSP 25 Y ik
R H R, 322005 e W ok i g, W P R Y
Pkt B2 BRe (AR 22 11 70 e ( (BORAE ~F/IMED) +H R
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FRMRI 7 d 240 RIYEAR L, B EE R
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G B XoF P ) 2 R AR AR, T R BR R
H 88.59% , Hi 111 B 663 mg/m’; NEE 15 d
TR B LR R 2 TG, 15d 228 d
FOF 14 25 [ S IR 3] 84. 47% , ) 11 - ¥ vk
904 mg/m’; IR 3 &, H R W iR 1) i SR =2 2k
PR T R ER R R 7 d 241
WibE AR fb, R Ol 0 MR EAE 6 165 ~
10 914 mg/m’ Z [AIPE SN, 1/ 12 d — W B HH R
H B S 4 25 B R 67. 31%, 10 ¥k E
2 830 mg/m’, \EF 13 d FFLUA [RIRE S B B RE 7 19
FEAK, 55 13 d & 28 d B9 W R H R 34 L B R

iK% 66.00% , H 11X 2 786 mg/m’
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Fig.2 Methanol removal of one—stage adsorption
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Fig.3 Methyl formate removal of one—stage adsorption
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Fig.4 Total methanol removal of two—stage adsorption
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Fig.5 Total methyl formate removal of two—stage adsorption
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Table 6 VOCs treatment capacity and recovery efficiency of the system

B HAHREE/ (mg + m™) TR/ % it/ (kg - d71)
15 Y A FR
F¥E KA /ME A SN /ME FIE ESNE] f/MAE
P 85 92 77 98.15 98.44 97.59 398 528 286
i Y i 569 725 375 91.51 93.92 87.19 530 689 414
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21 20076/1.3 200 Jo/t T, WAFE [ e | H i
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