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Application of Analytical Pyrolysis in Air Pollution Control for Green Sand

Casting Industry

WANG Yu-pe ZHAO Qi CHEN Y ng WANG Cheng-wen
(Department of Environm ental Science and Engneerng T singhua University Beijing 100084 China)

Abstract Analytic pywlysswas conducted to smuhte the heating conditons that the raw materials of green sand would experence
during metal casting process The wolatile organic compound (VOC) and hazadous air pollutant (HAP) em ssbns from analytical
pywolysis were analyzed by gas chran atograph-flane ionizaton detector/mass spectometty (GCG-FIDMS). The en ssbns from
analytical pywlyss exhbited some sm ilariy in the can positions and distributions w ith those from actual casting processes Themapr
compositons of the emissions ncluded benzene ©luene and phenol The rehtive changes of emissbn kvek that were obsewed in
analytical pywlyss of the varbus raw materiak also showed sinihr trendsw ih those observed in actual metal casting processes The
an Bsbn testing results of both analytic pyrolysis and pre-producton foundry have shown that compared to the conventonal phenolic
urethane binder the new nomnaphthalene phenolic urethane binder din in shed more than 50% of polycyclic awm atic hydwcaibon
an 8sbng and the potei-based binder d in inished m ore than 90% ofHAP am issions The sin ikr trends in the wo sets of tests offered
pran ise that analytical pyrolys 5 techniques could be a fast and accurate way to establish the emissbn nventories and to evaliate the
relative an Bsion levels of varbus rav m aterials of casting industry The resulis of analytical pywlysis cou d provide useful guides for the
foundries to select and devebp pwoper clean raw maternls for the casting production
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Table 1 Ma prhazardous airpo llutant an issions fran analytical pymwlysis and acualmetal casting process
1 HAP HAP [18~20) /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 - 1238 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
1 — 13.61 — 1. 34 0. 64
11 HAP (A) 64. 36 219.45 17. 28 175. % 210. 38
HAP (B) 71. 30 238.54 21. 05 179. 4 214. 50
A /B Mo 90. 27 91.99 82. 11 97. 79 98. B
HAP 1 s
2a) 2(d) . POM ,
HAP HAP .
, POM HAP s , POM
HAP , HAP
( polycyclic oganic matter , HAP
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Fig 3 Rehtive an ission changes of the varbus core binders
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