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Abstract: The emission characteristics of volatile organic compounds (VOCs) from raw materials input to products output
(raw materials input, destruction, leakage, fugacity, final emission, products output) were studied in enameled wires
manufacturing processes based on the concept of source-tracing, production process investigations, on-site sampling and
experimental analysis. The results showed that 41 kinds of VOCs were detected, 81.1% VOCs from raw materials were
destroyed, 3.5% escaped from paint storage tank, paint supply system, etc. 2.6% leaked from furnace outlet and other
links, 8.4% emitted from organized emission pipes, only few were remain in products. The main emitted constituents of
VOCs were ethyl benzene, methyl phenol, dimethyl phenol, phenol, dimethyl benzene, NMP, DMF. The emission factor
was (24.75+6.52) g VOCs/kg enameled wires. The emission of VOCs from enameled wire manufactures in the year 2010
was 2.62 million tons and it would reach 3.19 millon tons in the year 2015 were estimated by emission factor method.
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Table 1  Production information of enameled wire industry
i T A E(%) AL WL i (kg/kg) FEI (h/kg)
RlgER L 20.2 QZ 7:0.15 0.035
P LSOk 19.4 QA A:0.15 0.035
TG W e .2k 18.6 QZY EI:0.15 0.035
EI:0.15
HIRENL 18.4 ZY/XY 0.036
- REg A SONsT Q( ) AL:0.06
EI:0.15
ALk 18.2 ZYN 0.036
M Q SB:0.10
AR 5.2
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Table 2 Retention time, characteristic ions, recovery rate, RSD of the volatile constituents

EPRER T i IRE R T

R4y IR I (min) (o) (mle) WFRER IER T [ (%) AR FRAE i 22 (Y6)
BN 2.957 52,77,78 78 0.843 953 1.78
R 5.288 65,91,92 91 0.862 98.2 1.82
N,N- P i e 5.612 42,44,73 73 1.232 96.3 228
N-F4E 3 F A 6.521 46,47,75 47 1.00 N.A. N.A.
LR 8.308 51,91,106 106 1.051 98.9 1.73
Xof 8.424 91,105,106 106 1.114 96.4 1.86
Ji) - F 8.984 91,105,106 106 1.123 99.5 1.66
KN 9314 78,103,104 104 0.874 1023 1.43
A 9.402 91,105,106 106 1.121 97.5 1.58

1E+DY%E 10.82 57,71,198 57 - - -

1,3,5- =B % 12.236 77,105,120 120 0.923 98.2 1.84
EN ] 12.643 65,66,94 94 0.864 96.5 1.24
1,2,3-=H % 12.659 77,105,120 120 0.895 97.7 1.63
1,2,4- =% 13.395 77,105,120 120 0.933 98.4 1.67
T HEZK 13.509 91,105,134 105 0.872 99.7 1.34
V=S 13.846 105,120 105 1.00 N.A. N.A.
AN ER 13.988 91,119,134 119 1.00 N.A. N.A.
i 14.332 115,117,118 117 1.213 98.6 223
N- L L 14.457 70,98,99 99 1.255 99.4 1.97
1- 53— HEK 14.881 105,106,134 134 1.00 N.A. N.A.
2RI 14.892 105,106,134 105 1.00 N.A. N.A.
A1 15.016 79,107,108 108 0.863 96.8 1.69
|- 3-3,5- I 15.114 91,119,134 134 1.00 NA. NA.
1- 54~ HEK 15.385 91,119,134 134 1.00 N.A. N.A.
[ 2R Z 15.718 119,134 119 1.00 N.A. N.A.
Ji] FFY Py 15.746 79,107,108 108 0.921 98.6 1.57
A F ALK 20 15.771 119,134 119 1.00 NA. N.A.
X F gy 15.938 79,107,108 108 0.876 95.2 1.43
-2 HE-1,4- TP 15.984 91,119,134 134 1.00 NA. NA.
1,2,4,5- P9 F 2 16.956 91,119,134 134 0.927 100.5 1.96
4= FRIEOR R 17.065 91,119,134 119 1.00 N.A. N.A.
2,4~ HW 17.944 77,107,122 122 1.033 97.5 1.64
2,6~} 17.993 77,107,122 122 1.125 96.2 1.66
1,2,3,4-P0 I 18.096 91,119,134 134 0.861 99.3 1.94
4= IR 18.515 77,107,122 122 1.00 NA. NA.
3,5-— Hif 18.595 77,107,122 122 0.946 99.2 1.71
2,3-— Hi 18.864 77,107,122 122 0.924 97.7 1.68
%% 19.018 127,128,129 128 1.158 96.2 2.10
3,4- 19.308 77,107,122 122 1.027 97.3 221
3,4- T HIEEZK 2 19.462 133,148 133 1.00 N.A. N.A.
2- 235 HF iy 20.65 91,121,136 121 1.00 N.A. N.A.
32,35 LR 21.24 91,121,136 121 1.00 N.A. N.A.
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Table 3 Material balance calculation of VOCs in the enameled wires manufacture
Bk : . __VOCs@VOCohy OM) e
SRR N GE it B R 7= bk e

QZ 102.90 83.14 2.57 3.60 8.64 0.04 19.72 95.24

QA 100.80 81.14 2.32 3.33 8.27 0.038 19.62 94.34

QXY 92.70 74.44 1.85 2.78 7.42 0.036 18.23 93.33

Q(ZY/XY) 135.30 109.59 3.79 5.14 11.64 0.053 25.65 96.23

QZYN 172.10 140.78 5.16 6.88 15.14 0.065 31.26 97.64

) 120.76 97.82 3.14 435 10.22 0.046 22.90 95.36

R A HULEIK 8.4%

VTN (Gross Input,Gin)= IR P EHRIN); R 3.5%
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Fig.6 The material balance calculation of VOCs in the
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