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Abstract: The characteristics of the VOCs species in foundry industries based on the production processes were analyzed through gas
chromatography-mass spectrometry ( GC-MS) after sampling the emissions of VOCs in 9 typical foundry enterprises using air packages
and absorption tubes. The source profiles of the VOCs species in foundry industries based on production processes were established for
the first time in China. In addition the emission characteristics of VOCs and the contribution of VOCs emitted by various production
processes to ozone generation were also studied. The results showed that the characteristic components of the VOCs in foundry
industries were predominantly aromatic hydrocarbons halogenated hydrocarbons and oxygenated hydrocarbons. The average
concentrations were 50. 9% 20.8% and 12. 6% respectively. In general aromatic hydrocarbons such as toluene benzene and m/
p—=xylene; halogenated hydrocarbons such as trichloroethylene and dichloromethane; oxygenated hydrocarbons such as acetone ethyl
acetate cyclopentanone and some alkanes were the primary VOCs species of the foundry industries. The emission characteristics of
different production processes were related to the solvents and surface treating agents used by each process. The results also
demonstrated that painting was the largest contributor of VOCs concentrations among all the production processes followed by the
modeling procedure and the silica sol and pouring processes. The OFP values for the different production processes ranged from 0. 29—
96.09 mgem . Painting was the largest contributor to OFP followed by the modeling procedure and the melting and pouring
processes. Aromatic hydrocarbons and oxygenated hydrocarbons were the dominant contributors to OFP and 1 3 5-irimethylbenzene
1 2 4+rimethylbenzene toluene and m/p—=xylene were the main active components in the foundry industry with a total contribution to
the ozone generation potential of nearly 60% . It is suggested that the painting process should be prioritized regarding control measures
to reduce its emissions and impact while the waste gas from the modeling procedure and the melting and pouring processes should be
collected efficiently and treated properly before being discharged to the environment.
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1
Table 1 ~ Sample sites raw materials and sample quantities of nine foundry enterprises
VOCs
/C VOCs /
20 ~30 / 4
30 ~50 / 15
30 ~50 / 12
20 ~30 / 8
20 ~30 / 4
20 ~30 / 2
20 ~30 / 4
20 ~30 / 4
/ / 2
55
35 ~370 u; 70 eV; 107 ~40 x1077)
220°C; 250°C. +15%
HJ734  HJ644 5 ng
6 ( 2 % 30%
2 56 VOCs
Table 2 The 56 analytical VOCs species
1 15 29 43 12-
2 16 4- 30 1 2- 44 124-
3 17 135- 31 45
4 18 12 4- 32 1 2- 46
5 19 12 3- 33 4 3- 47
6 1- 20 34 4 3- 48
7 1- 21 11- 35 112- 49
8 ” 112- 422 36 50 3-
9 37 1 2- 51
10 23 38 52 VOCs
11 /- 24 39 1122- 53 PGEA
12 25 11- 40 13- 54 2-
13 26 4 2- 41 1 4- 55
14 - 27 42 56
28 111-
1.4 45
3.
VOCs 0, ,
( OFP)
2.1 VOCs
VOCs VOCs
MIR( 1 VOCs 149. 6
) o (1) ~21285.2 pgem ™’
. 265.6 ~ 21285.2 upgem”’ 149.6 ~
OFP; = VOC; x MIR, (1) 3085.7 pg*m .
OFP, i mgem ’; 6
VOC, i VOCs mgem °; MIR, ~80
i VOCs 1603.3 pgem™ .
Carter . VOCs 3~7
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3 OFP VOCs
Table 3 List of VOCs species for OFP calculation
1 13 24 4 2- 35 1 2-
2 14 - 25 36 111-
3 15 26 12- 37
4 16 135- 27 12- 38
5 17 12 4- 28 4 3- 39
6 1- 18 123- 29 4 3- 40 3-
7 1- 19 4- 30 112- 41
8 20 31 42 VOCs
9 21 1 1- 32 12- 43 2-
10 22 33 44
11 12 /- 23 11 34 1 4- 45
VOCs VOCs
N N VOCs
VOCs VOCs 49.9% ~
; 81.7%; VOCs VOCs
47.5%  25.7%.
: N N VOCs
VOCs VOCs 50.5% ~
85.5%; VOCs
40.2%  46.2%:
; VOCs (54.7%) (34.1%)
2479.6 pgem ™’ 5 VOCs VOCs( 62.4%)
(28.9%)
2.2 VOCs N N
VOCs ( 2). .
~ VOCS ~ ) VOCS
VOCs (
50.9%-. 20. 8% 12. 6%
1 VOCs

Fig. 1

VOCs concentrations of different production processes in foundry industrial enterprises
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2 VOCs
Fig. 2 Emission characteristics of VOCs based on production processes in foundry industrial enterprises
2.3 VOCs /-
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2
3 VOCs
Fig. 3 VOCs features based on production processes in foundry industrial enterprises
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Fig. 4 Comparison of emissions composition profiles of VOCs in coating manufacturing in different studies
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5 VOCs
Fig. 5 Comparison of OFP of VOCs emitted by different production processes
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OFP 100 mg*m~’ OFP
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; N OFP 10
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Fig. 6  Top 10 species of OFP of VOCs emitted by different production processes
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