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volatile organic compounds (VOCs) in the storage, transportation and marketing of oil products was huge. By using

The number of motor vehicles in Sichuan ranked seventh in China, and the emission pressure of

the emission {actor method, combining the oil product sales volume of 4 492 service stations in Sichuan, the VOCs
emission inventory of service stations for Sichuan in 2017 was established, On the other hand,the field measurement
of VOCs emission characteristics and key parameters of vapor recovery in different areas of Sichuan was carried out.
The results showed that the emission of VOCs from service stations was 12 294,54 t, mainly concentrated in
Chengdu, Mianyang and Yibin, Among the four major areas in Sichuan, during refueling link Panxi area owned the
highest concentration of VOCs, reaching 7 076.86 pg/m’,and during unloading link northeast Sichuan area owned the
highest,reaching 9 638.53 ug/m?®, which was 2-3 times of the other areas. The highest mass proportion of isopentane
emission from the refueling and unloading processes could reach 70.1% and 67.4%, respectively. The monitoring
result of vapor recovery system was still serious, with the rate of failure to meet the standard as high as 47%,
particularly vapor recovery system tightness and air to liquid volume ratio. The rate of {failure to meet the standard of
centralized vapor recovery system was higher than that of dispersed.

Keywords: Sichuan; service station; VOCs; emission inventory; composition spectrum; vapor recovery
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Table 1  Activity level data of service stations in Sichuan in 2017

M i RFEHK #F—WHR ST Wil =< i 8 e Bt LmEsE
/B 162 U3¢ B Bt / HE 1 AT A B / S Il i B Bt / BB /t /t
AT 772 39 28 705 2 962 580.28 1 168 388,08
H T 347 1 43 303 370 681.46 204 938.56
BRED 276 1 14 261 295 409.87 174 103.48
BHw 274 4 7 263 285 989.30 206 809.36
S 262 9 21 232 236 134.64 161 847.40
HEW 256 4 12 240 352 250,85 223 797.66
&M 244 8 47 189 256 376.34 207 267.24
T 229 1 0 228 268 372.80 208 826.46
Bt 220 2 15 203 221 756.36 129 254.46
B WM 207 8 40 159 248 062.81 182 347.23
I 189 6 20 163 176 748.71 156 676.30
WL 176 0 25 151 197 899,97 115 583.86
IE-311) 140 8 13 119 155 176.52 176 260,00
HEW 136 0 57 79 167 089.52 80 701.77
B 133 21 5 107 150 534.03 110 743.50
ETH 132 0 1 131 167 377.05 114 037.22
HBM 112 2 2 108 100 722,12 115 265,12
i3 3] 103 6 6 91 174 622.07 145 609.47
BHT 102 13 20 69 118 379.60 89 606.31
e 30 94 1 2 91 109 176.49 95 704,09
3% AT 88 3 2 83 139 601.75 106 188.29
Bt 4492 137 380 3975 7 154 942,54 4 183 950,86
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Fig.1 VOCs emission spatial distribution of service stations in Sichuan
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Table 2 VOCs emission ratio of service
stations in Sichuan

5K VOCs #iit ¥ vOCs i VOCs
HBE/t HeB R/ HB G/ %
HHM 5 235,95 184.70 3.53
B 3 5 374,56 184,79 3.44
B 9 510.77 301.69 3.17
RETH 209 224,84 5121.26 2.45
W 12 301,00 268.44 2.18
B 19 762.47 418.80 2.12
EMT 22 205.99 441.04 1.99
HREW 15 331.52 278.20 1.81
fMW 38 374.63 617.95 1.61
HEW 36 850.84 589.59 1.60
BEME T 13 857.26 218.62 1.58
Il 20 206.66 311.85 1.54
mRE 33 220.83 493.07 1.48
KT 28 794,44 405.64 1.41
mEH 21 804,67 301.67 1.38
Bt 27 467.62 370.11 1.35
ETH 24 758.18 280.52 1.13
L3 ¥ A 22 634.47 238.89 1.06
EHT 46 236.08 485.33 1.05
g Nii) 43 881.06 452.24 1.03
RILTT 38 434.11 330.14 0.86
Bit 695 167.95 12 294.54 1.77
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Fig.2 VOCs emission mass concentration levels of refueling
and unloading in different areas of Sichuan
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Table 3 The composition spectrum of VOCs during refueling of service stations in Sichuan

FE wEWER B A/ % BESH/ Y% FH GRS wHERE/ Y%
1 L3y 8 70.10 11.90 34.90 14,42
2 EREE 16.60 3.90 8.60 3.04
3 ETH 19.70 ND 7.80 5.30
4 3-H R 15.00 0.30 6.90 3.53
5 - ERL 12.40 1.80 6.30 2.18
6 BT 13.30 ND 6.10 4,95
7 B3 ND 0.10 5.00 2.49
8 -2 X 3.70 ND 2.30 0.88
9 ECH 3.30 ND 2.10 0.81

¥.0 B ERSEH, P OA TS BT 2% VOCs H4), R 4 FND RRFRE , AS5FH S L SIFEREHITE.
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Table 4 The composition spectrum of VOCs during unloading of service stations in Sichuan

i wEWAR BESH/% BIK S/ % FHE R/ % R 2/
1 IR 67.40 23.30 34,80 12,27
2 ETH 16.20 3.10 11.10 3.88
3 RTH 15.60 3.00 10.90 3.69
4 ERE 10.60 4.60 7.70 1.73
5 2-F B 8.30 2.10 6.30 1.78
6 -FERR 7.20 0.90 5.10 1.83
7 2F 8.20 1.20 3.80 2.02
8 BB B 5% 4,50 0.20 2.60 1.22
9 ECR 3,30 0.10 2.10 0.86
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Fig.3 Compliance status of different vapor recovery
systems of service stations in Sichuan
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Fig.4 Compliance status of different areas in Sichuan
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