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Fig. 1 Sampling sites for the rubber reclaiming processes
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Tab. 1 The concentrations of TVOCs and characteristic
VOCs in various processes

A TVOCs F % VOCs W (ug - m ™)

PN ] 224 959.96

JRBE | 324 425.71 | 4-ZFERZE 79 793.32
B — 4 475.81

PRI 28 050.78
BH | 45017.25 4-2 SRR 6475.29
] — PP 4135.61
B —H 989. 44
Wz | 2 459.32 FOR 391.26
ES 368. 94

] — 5 1238.93

JFi | 4237.61 NER 1 081.21
4-2 FEH R 375.32
IR 263.38
Kidk | 1361.61 GRS 130. 00
1,2,4-=F% 102. 42
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Fig 2. VOCs composition during the rubber

reclaiming processes
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Fig. 3 Source profiles of VOCs from the rubber reclaiming processes
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2.3.1 SHAATEXS
AHFFE I E 56 Flh PAMS JF H be ik AL & 9
(NMHCs ) 18— 55 A R 58 45 Rk 70—
TR R e I 2 o AT LA, R 2 AR
T FHE IR T 5 A [R] DX 1 S v T HE
GRELYR 2% 2 (8] T A 2L HE ORI B R s P JE 4 2L HETR
RN LG, AT LAE RS D 255 5 N30T
Wi B S A H) S AR TS 2L R B R Y
I (8.90% ~47.07% ) | [a]%F — F 2K (28.58%
~47.83% )M ZFK(5.75% ~33.22% ) M5 e de i
=2

() = £H 43, T B R 2855 LA S0 kE (11.72% ) | IE
CBE(8.64% ) FIFZE(7.73% ) h &, i A F 10
BLJ PR R IR 5 B 08 2B AN TR AR YA 22k
TG WER TR 2 i R P 05 B R AL A W AR R TR R
KIS, 53518 70.29% ~90. 12% Fi1 89. 12% ~
99.25% . AR S AT AR HHEORE < Y
TR K, AR A A P i R R T
VBV S A& BY e R DT K 15F [1) 252 38 76 T4 8%
S i HARRCOR BOR R KT S 2 R G R
TR AR I R0 R A A e A7 A EE AL
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Tab. 2 Comparisons of the profiles from spray and printing industry and this study ( %)

ne VOCs 414 %@M | el ﬁ%ﬁ%m FAREY | EE
Al JC A B HERL HEHEK ZE[RIJCH S HEK | )5 P JC L ZUHEL
1 YR 0.38 0.37 0.20 0.00 4.78
2 b 0.43 0.62 0.15 0.00 3.92
3 STk 0.69 0.16 0.36 0.02 3.93
4 1IE T 5.33 0.37 0.28 0.09 4.08
5 RSk 1.50 0.03 0.01 0.00 1.26
6 S 0.09 0.07 5.18 0.04 11.72
7 N%sH 1.29 0.10 2.36 0.03 2.99
8 LB 578y we 0.05 0.02 0.01 0.07 4.31
9 HO b 0.95 0.08 0.01 0.03 1.14
10 2,2-"HIFET ke 2.25 0.00 0.01 0.00 0.15
11 2- I 3 e 4.12 0.28 0.05 0.01 2.73
12 3-F L e 0.03 0.02 0.02 0.01 2.10
13 IEC b 0.61 0.14 0.14 0.09 8. 64
14 2,3- " H BN 1.96 0.41 0.01 0.00 0.38
15 3-HEEC b 3.38 0.80 0.01 0.01 0.83
16 IEBEGE 0.23 0.04 0.01 0.00 2.03
17 IETH 0.75 1.77 0.15 0.04 0.14
18 Tt 1.29 1.18 0.01 0.00 0.28
19 s 0.48 0.28 0.25 0.00 2.73
20 i 0.72 0.22 0.06 0.06 1.06
21 1- T4 0.00 0.00 0.03 0.00 2.23
22 S A 0.09 0.01 0.02 0.00 3.96
23 IR 0.12 0.32 0.05 0.00 3.33
24 P 3.28 1.19 0.05 1.24 4.44
25 EIP7S 6.90 8.90 15.83 47.07 7.73
26 [/ %F - — B 2 26.50 47.83 28.58 29.48 5.88
27 LA 4.44 5.75 33.22 11.48 2.85
28 AB-—H 2K 4.06 2.54 6.83 9.55 1.68
29 KL 4.55 3.99 0.44 0.33 1.62
30 1,2,3-=H% 2.48 2.72 0.19 0.01 0.18
31 1,2,4-=HZ 6.17 5.43 1.24 0.03 0.50
32 1,3,5-=H% 5.57 4.16 0.36 0.04 0.13
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33 [a]-2 KL H 2R 3.41 2.72 1.36 0.02 0.37
34 NALES 0.75 1.51 0.44 0.00 0.24
35 Xf-2 FEH IR 1.36 1.68 0.56 0.00 0.17
36 [a]-— 2 L 0.82 1.70 0.02 0.00 0.50

E AR P8 E 42 T 56 A+ PAMS( Photochemical monitoring assessment station) VOCs #4712 — 4L+ H P73

2.3.2 REAVERI S

FERPER DB I A SOA (Secondary
Organic Aerosols ) I H ZEHTAY) , SOA 2™ 5 JK 54
FfFrh PM, s (9 TTRR R A R VOCs
P& ER o, 5 Y E R EE

0FP, = 3 f x MIR, (1)

X OFP, RS j oW Rh i i R 48R iR, g
0,/g VOCs;f, NI j HHRp i BBRRIE g 0,/
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VOCs ,MIR ( Maximum Increment Reactivity ) R %k
IR T 3CHR[ 18] 6

ISR MR 3 P, HEF 315 OFP femi ol

592.58 g 0,/g VOCs, HR I FF kS R 2019, ¥ 21 A
PR IR T A, 55 B N PR A AR A P2 1sE OFP (1) 32
BLTTHRZ 53 7 B4 A1 DTERE Y 81% ~97% . TEHE
Yy FF S FAE RIS Hh 18] —H 2 = B 5T mk e o
TVOCs Y 66% 57% F1 23% , BLEi R TT 4-2 3L H
SRR A B ST B0 o 64.% F 149% 1 HIER
A ] R 4-2 5 2R ] 7 36% FT 26% .
I RN FEAE AR AR 7 R EER (95.5% ) SR %
Wi (94. 8% ) Y OFP Bimk AR L&, 1 % &
F| OVOCs 75 FA GRS SEFR A 7 2o A v HE Ok B 55
A I B Y A & A1 AR B EE A OVOCs X OFP iy
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Tab. 3 Ozone formation potential of VOCs emitted from the rubber reclaiming processes(g O,/ g VOCs)

53 Jit B B He Tk Uit
IETHE 0.140 5 0.258 3 0.786 9 0.248 3 0.995
- 2-H ke 0.339 2 0.092 3 0.352 1 0.115 0.6359
FIERR L e 0.005 0.015 3 0.043 6 0.028 5 4.603 6
HAh ke sz 1.301 1 1.707 7 3.2925 4.209 7 18.753 7
i 0.238 2 0.548 7 2.364 9 1.901 3 16.619 2
I/ BRI IET s 2.843 4 0.781 1 5.384 1.646 3 4.414
oAl predz 0.747 4 1.024 3 2.797 6 2.2111 13.387 2
- 1,2- &k 0.003 3 0.008 6 0.040 2 0.054 5 0.110 7
- HoAt pi A0 0.02 0.056 2 0.195 6 0.2152 0.9312
Ji] oK 13.451 2 89.570 7 392.139 8 285.057 93.088 6
- 1,2,4- =% 3.004 6 10.503 1 19.075 6 35.316 5 66.722'5
- 4-ZFEHFE 109.202 9 63.865 1 10.871 2 39.324 7 25.543 7
oA 55 F iz 12.593 53.480 2 152. 465 115.765 5 145.301 8
P 24.962 8 22.432 0.988 7 9.1853 6.963 5
0VOCs
HAth OVOCs 0.006 6 0.032 1 1.781 5 0.115 8 0.207 8
TVOCs 168. 859 2 244.375 8 592.579 3 495.394 7 398.278 5
3 2B (2) FRAEAR I AR P i B HE A I S D5 A I 35
) HABAT AL 5 LK

(1) AR T4/ h VOCs W Fh £ 2k 55

TR OVOCs, P LIZR R W RS ER Ry 32, B A Al

B RESE VOCs 1Y FE BT,
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e PR L A2 B AN
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(1. School of Environment and Safety, Taiyuan University of Science and Technology , Taiyuan 030024 , China;
2. Liulin Branch Office of Ecology and Environment Bureau of Lvliang City,Shanxi Liulin 033300, China)

Abstract ; In recent years,the pollution of particulate matter (PM) in the urban area of Liulin County is very seri-
ous, so it is very necessary to analyze the relative pollution causes in this region. Based on the data of online air
quality monitoring system in Liulin County,this paper analyzes the relationship between atmospheric criteria pollu-
tants and meteorological parameters,and discusses the causes of atmospheric particulate matter pollution. The re-
sults indicate that the particulate matter pollution in the urban area of Liulin county was mainly controlled by coal-
burning emissions and motor vehicle exhausts,and the bare surface could also bring dust pollution. The aggravation
of vehicle exhaust pollution offset the achievements reached by the control of coal combustion activities at some ex-
tent. The wind speed in the urban area was so small that the atmospheric pollutants was very easy to accumulate but
not easy to disperse, causing the difficulty of air pollution control. Backward trajectory analysis implies that there
might be some inflow of pollutants from the southeast and southwest directions. This study could provide some refer-
ences for the treatment of air pollution in mountainous cities in Fen-Wei Plain.

Key words: Liulin, particulate matter, pollution cause,local emission,regional transportation
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Analysis of Emission Characteristics of VOCs in the
Rubber Reclaiming Processes

YAN Yu-cheng' ,GAO Xue-ying' ,GUO Li-li' ,LI Jie',
HE Qiu-sheng' LI Hong-yan' ,WANG Xin-ming’
(1. College of Environment and Safety, Taiyuan University of Science and Technology , Taiyuan 030024 , China;

2. State Key Laboratory of Organic Geochemistry , Guangzhou Institute of Geochemistry,
Chinese Academy of Sciences, Guangzhou 510630, China)

Abstract: The levels and compositions of VOCs emitted from the rubber reclaiming processes in a county, Shanxi
province , were studied using the GC-MS/FID of canister sampling method. Aromatics and OVOCs, which mainly in-
clude acetone and benzene ,are major components of VOCs in the rubber reclaiming processes. The desulfurization
and cooling process were the main pollutant processes. Acetone,4-ethyltoluene and m-xylene, which are typical
characteristics in this industry ,have a great proportion in these processes. Aromatics are the main compositions of
VOCs in cooling yard , mixing mill and refining mill and acetone are the main emission during the desulfurization
and cooling processes. The proportion of aromatic hydrocarbons in exhaust released from the reclaimed rubber in-
dustry are larger than that in other industries. Meanwhile , aromatic hydrocarbons are also the largest contributions of
OFP. Thus, that should be given with due attention.

Key words :reclaimed rubber, VOCs, emission characteristic, ozone formation potential



