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VOCs emission verification algorithm of wooden furniture
in Yuhuan and optimization
ZHANG Jingxiao' ,WU Zunyi' ,CHEN Linjian' , WANG Lei' ,XIE Xiaowei',
ZHENG Yiping”, LI Zhenxun’
(1. Yuhuan Branch of Taizhou Ecological Environment Bureau , Taizhou 317600, China ;

2. Zhejiang Taicheng Environmental Technology Co. ,Lid. , Taizhou 318000, China)
Abstract; Taking 11 typical wood furniture enterprises in 2019 as the research objects, the production
characteristics of wooden furniture industry in Yuhuan city were analyzed. The material balance algo-
rithm , the practical measurement method and the coefficient method of producing and emitting pollutants
were compared. The verification algorithm of VOCs emission from wood furniture was optimized. The re-
sults show that the coefficient method of producing and emitting pollutants is not suitable for this study
area. The data of the practical measurement method fluctuates greatly, and the relative error is large.
The material balance algorithm has good pertinence and accuracy. Based on the material balance algo-
rithm method it can be optimized according to the raw material and waste gas treatment situation, and
provide a reference for the verification of VOCs emissions from wooden furniture in Yuhuan City.
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Fig.1 Process flow chart of woodwork—making in Yuhuan
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Table 1 Basic situation of the investigated enterprises

1k 14 24 34 At 54 64 T# 8# O 104 11#
FAR Gk /N R
AT At PR TEMER MR TEMESC Obfifb+ Jefifb+  EMER Jefitb+ TEMER TEMER JufiEfk+
A UM WRME WRME WRME MR MR WM SR R WM SR
FLE 0.1 3 3 2.1 2.07 2 2.1 2.72 1 2.5 0.5
IR 26 8 / / 11.5 / / / / / /
N iR RES 17 10 / 42 2.3 / 54.4 29.65 / 5.726 3
TR by e / / 14.2 / / / / / / / /
AR g / / / / / 30 / 42 / /
[ £k 71) 4 9.5 7.1 10 1.38 9 0.344 6.63 11 2.274 0.7
iy =il 3 7.5 1.3 20 1.15 8 2.213 23.8 15 2.506 0.7
22 REHE & BE A AE B e AR I 2 ROME 8 k)
e R e ¥ G P HE S BRI e 5 =S (HJ 38—2017) #47,
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R HIR THOR RO CRT g M LR WA R B R, £ R AT A %
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AEIRZ B — A B3 B/ AR €83 — BT 3 7 ) (H) 734— B Al AR 38 O /], A R Al o B 39% |
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Table 2 Usage of VOCs—containing materials

in the furniture industry

XY X 35 FH it
okt 973.149
iR RES [ £ 551 167.316 1918.984
i T3] 778.519
TR 1 330.007 1 330.007
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Table 3 VOCs treatment status of the furniture industry

s VIBLES N il Bk /A et/ %
1 RZ s A A AR 3 3.06
2 IR 5 8 1 2 2.04
3 itk 45 45.92
4 T 2 B i 43 43.88
5 7K 3k 3 3.06
6 AAb 2 2.04
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Table 4 Monitoring of VOCs concentration at import and export of treatment facilities

ol 7T< B Rt :Fﬁzr—: *&kﬁ‘: Z;i’ﬁ&?& Z;PWQT ‘ﬂEFI?J@E P i E%FK E‘ﬁiﬁ
-, K /(g - m) /(mg - m) W WHE Mg 2 P 2 R S b e VOCs 1
i /(mg - m™)/(mg - m™)/(mg - m™)/(mg - m™)/(mg - m™) /(hea™h)  /(eeah)
puguin 0.001 0.142 5.060 1.000 5.540 2.460 42.100 8 573 2 288 1.104 4
P2 0.001 1.250 2.240 0.064 7.440 2.080 29.100 11 306 2 288 1.091 0
Ho 0.001 0.240 0.647 0.047 1.060 0.680 3.160 27 995 2 288 0.373 7

1# #03 0.001 3.220 6.620 0.788 25.800 6.140 36.100 8 288 2 288 1.491 8
HEr 4 0.001 6.070 8.890 1.060 44.200 5.850 35.900 11210 2 288 2.615 4
#H0as 0.001 6.260 9.070 0.922 39.400 5.100 34.600 8762 2 288 1.911 6
B2 0.001 1.540 2.860 0.136 3.910 0.770 4.550 36 780 2 288 1.158 5
bl 0.031 0.876 10.500 0.031 0.012 0.010 27.500 9230 2 800 1.006 9

3# Ha 0.030 0.505 0.533 0.030 0.012 0.010 4.760 8 470 2 800 0.139 5
pgui 0.015 0.113 2.580 0.001 3.532 1.865 5.007 3 5356 2 400 1.112 8
B 0.001 0.031 0.592 0.001 0.795 0.221 1.493 35 149 2 400 0.264 5

b P2 0.001 0.278 20.567 0.001 5.353 8.243 16.467 37 073 2 400 4.5300
Ho2 0.001 0.137 3.550 0.001 1.713 2.033 5.113 37772 2 400 1.137 5
iy 0.029 0.239 5.270 0.029 0.012 0.010 23.200 39 200 2 520 2.843 9

e e 0.028 0.147 0.028 0.028 0.012 0.010 4.860 57 600 2 520 0.505 1
fugui 0.008 0.103 11.460 0.008 2.680 11.713 33.167 24 033.33 680 0.966 4
e 0.008 0.023 0.276 0.008 1.190 0.463 8.210 25666.67 680 0.177 7

* HEr 2 0.008 0.141 10.827 0.008 2.787 10.417 52.333 26 666.67 680 1.387 5
Ho2 0.008 0.032 0.195 0.008 0.893 0.410 16.533 26 366.67 680 0.324 2
#H1 0.001 0.487 11.200 0.001 18.100 15.20 40.600 34 810 2 100 6.257 0

> e 0.001 0.267 5.170 0.001 2.970 4.270 6.610 34 448 2 100 1.395 0
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b=y /(mg+m™)/(mg+m™)/(mg-m™)/(mg-m™>)/(mg-m™) /(hea™) /(t-a™)

B 1 0.002 8.373 12.560 4.693 24.433 0.509 63.467 16 978.667 2 400 4.646 8

o B 0.069 1.040 1.560 2.165 0.498 0.133 0.447 16 648 2 400 0.276 1
PEA 1 0.001 48.867 85.667 0.001 2.890 17.500 25.000 36 786 2 000 12.888 2
HEa 0.001 2.430 3.857 0.001 2.890 2.790 6.580 40 344 2 000 1.496 7

104 brigniy) 0.001 28.757 39.637 0.001 0.197 7.763 22.500 27 400 2 000 5.533 4
a2 0.001 2.007 3.163 0.001 0.057 0.993 5.060 30 041 2 000 0.6413
rigup / / 15.200 / 80.533 49.100 61.100 33 025 2 400 16.322 3

4# B / / 3.473 / 18.267 11.903 12.833 31217 2 400 3.482 1
pgnin| 0.001 37.767 15.833 0.001 61.933 9.393 47.867 20 266.667 1 200 4.202 3
Hio 0.001 9.547 4.000 0.001 16.467 2.473 6.330 19 866.667 1 200 1.001 0

o B2 0.001 2.360 10.700 0.001 0.025 18.933 22.967 17 400 1 200 2.209 0
H2 0.001 0.573 2.580 0.001 0.025 5.450 4.363 19 255.667 1 200 0.600 0

PEA 1 0.008 5.720 65.767 36.193 9.150 22.427 48.367 28 733.333 2 000 10.782 5

o# #O2 0.008 7.897 177.667 0.490 0.517 168.333 79.867 14 366.667 2 000 13.785 2
B 0.008 0.795 2.237 0.847 2.223 2.910 18.400 40 100 2 000 2.423 6
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Table 5 Value of adjustment factor «

R VOCs AL FEHAR aff

BRBETE AEALIRPEE TR B e A — R B/ R AL R b1 1.0

RIS B Tk (A BB ) Kk 0.7

b A (AR50 i) 0.4
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Table 6 VOC emissions of 11 companies using three verification algorithms t/a
1# 2# 34 44 5# o# T# 8# 95 104 11#
SRR 7.25 0.778  14.187  7.307 10374 12.3724 6.696 6 -0.5404 -20.191 22.3505 36.707
SR 1226 2321 13.255  17.732  13.412  14.828 9.632 4395  1.863 34352 34.364
PSRBT R 17.634  4.448  17.641  41.54  28.825 34.882 4.0379 6.6218 2.603 8 36.8612 44.091
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Fig.2 The deviation between the calculated value
and the actual value of VOCs
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