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Emission characteristics of VOCs from the typical printing industry

and control performance by pollution prevention facilities

WEI Xianzhen,ZHAO Yuhai,ZHAO Bin, WANG Xin
( Tianjin Recyclable Resources Institute ,China CO-OP , Tianjin 300191, China)
Abstract : Volatile organic compounds ( VOCs) emitted from the package printing and sticker printing
industries were determined by sorbent adsorption ,thermal desorption and GC/MS. The emission charac-
teristics were analyzed ,and the treatment of exhaust gas by purification facility was investigated. The re-
sults showed that the VOCs emitted during the printing process were mainly from the ink and thinner.
The main components of VOCs emitted from the package printing project were ethyl acetate, isopro-
panol, propyl acetate, ethanol, butanone, o/m/p —xylene, cyclohexanone, 1 —decene and acetone. The
main components of VOCs emitted from the sticker printing project were isopropanol , propanol , acetone ,
toluene , dichloromethane and ethyl acetate. The VOCs exhaust treated by " UV photo—oxygen catalysis
+ two—stage activated carbon adsorption" could meet the VOCs emission requirements , and the purifica-
tion efficiency was more than 60%.
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Table 1 Basic information of the capacity of printing project and monitoring position
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Table 2 Components and concentrations of VOCs in waste gas from printing project of enterprise A
s a4 FEAME/ (mg + m™?) i /%
1 SN B 3.792 55.4
2 T 1.150 16.8
3 PR 0.825 12.1
4 F 2 0.383 5.6
5 T 0.269 3.9
6 LR B 0.181 2.6
7 EC 0.136 2.0
8 LR T IR 0.030 0.4
9 w 0.020 0.3
10 Vv S 0.017 0.2
11 [)./ % — H 0.017 0.2
12 & — Ik 0.016 0.2

*3 LWBERIIFFEESH VOCs TERSRERERE
Table 3 Components and concentrations of VOCs in waste gas from printing project of enterprise B
75 Rt/ E4 P/ (mg - m™Y) i H/%
1 2R TR 22.140 35.0
2 S 7.807 12.4
3 LR TR 6.990 11.1
4 7T 6.620 10.5
5 T 6.160 9.7
6 &0/ )/ X —F 2R 4.550 7.2
7 7 AL 3.500 5.5
8 1-580% 1.643 2.6
9 PR 1.572 2.5
10 P B i AR R 0.876 1.4
11 2- P 0.292 0.46
12 2-T 0.284 0.45
13 ECE 0.229 0.36
14 R 0.174 0.28
15 Bbe 0.132 0.21
16 I 0.115 0.18
17 IR 0.073 0.12
18 FS 0.038 0.06
19 LR T T 0.038 0.06
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Fig.1 GC-MS spectrum of VOCs in waste gas from printing project of enterprise A
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Fig.2 GC-MS spectrum of VOCs in waste gas from printing project of enterprise B
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Fig.3 Proportion of VOCs components in waste gas

generated by sticker printing process
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Fig.4 Proportion of VOCs components in waste gas

generated by package printing process
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BAT 4 )2 RERLF AR U8 )2 AL A LA M 2%

150 W i) UV £T48 40 R, 1G24 0.5 m?
eI PR B (B A 810 mg/g) , Wil i — H 55 4

hnde, A XTEL IR TT VOCs /977 A= 18 Flg Ak
Wit 5 VOCs BYHERCE MM A Hras R (£ 5) %
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1) 2 S Al A B Tt A SR AR A ROST R 4.2 mx
14 mx1.2 m( BN 7.1 m®) WEHERERS K
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FEPIEEA 150 W [ UV AT48 160 AR, 76 M e 78
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Table 4 Parameters of organized waste gas emission from enterprise printing process

TH ol b A BHUES Al A HHES ik B HYIUES Al B HHLUER
YAk it i Gt Bt etk Bt i el Bt 5
Vg 3'¢73: 3 mg/m’ 6.84 2.23 63.2 14.9
bt AR Nm®/h 8 258 9 645 15718 25 686
7 R kg/h 0.06 0.02 0.994 0.383
L C 12~16 3~9 8~9 8~9
PG IR C -5~0 3~9 8~9 8~9
FERiTaEs % 1.5~1.8 1.5~1.8 1.6~1.9 1.6~1.9
i m/s 12.4~13.2 9.6~10.2 6.6~7.8 8.6~9.5
W 0 A T AR m? 0.196 0.282 0.606 0.785

&5 £ A MBI TFHENESSURELERE

Table 5 Treatment efficiency of VOCs from printing project of enterprise A by purification facilities

iR e st e A SRR
(kg +h™") (kg +h™")
S 3.1x1072 1.6x1072 48
PR 9.5x1073 6.0x107? 37
PR 6.8x1073 4.5%1073 34
LIES 3.2x1073 6.4x107 80
ey 2.2x1073 1.4x1073 36
LR 1.5x1073 0 100
UV A AL+ A5 0 B IECKE L1x107 4.2x107 62
V¥ 3 2.5x107 0 100
S 1.7x107* 1.1x107* 35
[/ %o - H R 1.4x107* 0 100
4B R 1.4x107* 0 100
I 1.3x107* 0 100
RIERMEA I (VOCs) 0.06 0.02 67
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Table 6 Treatment efficiency of VOCs from printing project of enterprise B by purification facilities
ki kA 4T Mﬂiz e . w&izﬁi f’f?ﬁ/ LR %
LR LT 0.348 0.058 83
LR HE 0.110 0.076 31
LR T IR 0.001 0.001 0
TN B A 2 R R 0.014 0.005 64
SN 0.123 0.069 44
LB 0.104 0.049 53
T 0.025 0.018 28
THA 0.097 0.034 65
ZNEAL! 0.055 0.025 55
UV S AL 45 5 2R 000 ’ 10
2-T-f 0.004 0.004 0
29y A 0.001 0 100
A/ 1a]/%F — H R 0.072 0.030 58
GiES 0.003 0.001 67
ES 0.001 0.001 0
-4 4 0.026 0.007 73
Bk 0.002 0 100
ECE 0.004 0.003 25
R 0.002 0.002 0
SRR (VOCs) 0.994 0.383 61
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