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Application of Analytical Pyrolysis in Air Pollution Control for Green Sand
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Abstract Analytic pyrolysis was conducted to simulate the heating conditions that the raw materials of green sand would experience
during metal casting process. The volatile organic compound VOC and hazardous air pollutant HAP  emissions from analytical
pyrolysis were analyzed by gas chromatograph-flame ionization detector/mass spectrometry GC-FID/MS . The emissions from
analytical pyrolysis exhibited some similarity in the compositions and distributions with those from actual casting processes. The major
compositions of the emissions included benzene toluene and phenol. The relative changes of emission levels that were observed in
analytical pyrolysis of the various raw materials also showed similar trends with those observed in actual metal casting processes. The
emission testing results of both analytic pyrolysis and pre-production foundry have shown that compared to the conventional phenolic
urethane binder the new non-naphthalene phenolic urethane binder diminished more than 50% of polycyclic aromatic hydrocarbon
emissions and the protein-based binder diminished more than 90% of HAP emissions. The similar trends in the two sets of tests offered
promise that analytical pyrolysis techniques could be a fast and accurate way to establish the emission inventories and to evaluate the
relative emission levels of various raw materials of casting industry. The results of analytical pyrolysis could provide useful guides for the
foundries to select and develop proper clean raw materials for the casting production.
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bituminous coal and core binders during analytical pyrolysis
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Table 1  Major hazardous air pollutant emissions from analytical pyrolysis and actual metal casting process
1 HAP HAP 18720 g !
A B
1 25.95 47.13 8.48 64.27 82. 69
2 17. 01 10. 39 6.26 17. 69 22.36
3 1. 68 0.36 0.41 1.35 1.59
4 10. 25 3.95 0.95 9.53 11.30
5 — 29.26 — 12.38 12.97
6 2.72 53.07 0.59 44.00 55.07
7 — 18. 46 — 10. 12 13.47
8 3.13 12.70 0.59 6. 44 6.08
9 2- 2.31 20. 09 — 5.62 2.59
10 1 1.32 10. 43 — 3.22 1.63
11 — 13.61 — 1.34 0. 64
11 HAP A 64. 36 219. 45 17.28 175.96 210. 38
HAP B 71.30 238.54 21.05 179. 94 214.50
A/B/% 90. 27 91.99 82.11 97.79 98. 08
HAP 1
2 a 2 d POM
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POM HAP POM
HAP HAP
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Fig.2 Distributions of major hazardous air pollutant emissions from analytical pyrolysis and actual metal casting

POM

HAP

HAP

HAP

HAP.

POM
POM

4 18~20



HAP
HAP
150 40
120 | m—— e A 20 | m— R e
90 | ST YA , (7 == SeBRb i
[
§60- s 20| Lf; gg;/
= syl bl Lo : i
7 0 = ? L % b1 ] Il
T a0t |_r = oy ;///::5‘”/
-60 | 80 | 7 7 ZInZ 187
ol 00l A 9 Al Y
(a) e MM I 5 TR M BEM IR F A A ) HEBENES SIWEARRAEE A
TS s 4 s 6 7 8 9 10 N1 3 3 4 5 6 7 8 9 10 m
FHAPY R HHAPY K
3
Fig.3 Relative emission changes of the various core binders
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