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Tab. 1
lower Matching degree materials in NIST library

Fragmentation’ s massworks retrieve table for

t/min ( Da) /( g/mol) ( )

C,H,0, 11.146  G,H,0 43.0029 98. 74356( 1)

CH,, 13. 680 C.H,, 81. 0340 98. 8383( 1)
C,H,0, 18. 649 C,H,0 54.0106 99. 0945( 1)
C,H,0, 20.297 C,H,0 70. 0419 98.7027( 1)
C,H,0, 2.456  C4H,0, 94. 9980 99.2181( 1)
C,H,0, 22.551 C,H,0 55. 0425 99, 2284( 1)
CsH, 0, 23.026 C;H,0, 70. 0419 98.4363( 1)
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Fig 1. Total ion chromatogram ( TIC ) of components from setting off firecrackers
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Fig.2 Total ion chromatogram ( TIC ) of components from setting off Color ball fireworks
2 (CA
Tab.2 Atmospheric organic pollutants of setting off Liuyang firecrackers (20000 ring )
Masswork
assworks NIST08
t/min
( ) ( )
1 . co, 6.254 44.0098  99.0702( 1) 3(1)
2 S0, 6. 543 63.9819  98.9336( 1) 90( 1)
3 CS, 8.336 75. 9491 98.6913( 1) 83(3)
4 ) C,H,,0 10. 296 74.0732  98.2398( 1) 90( 1)
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2( Continued Tab. 2)

Massworks

NISTO8
t/min ( ) ( )
5 CeHg 10. 97 78. 0469 99.1202( 1) 90( 1)
6 C,H, 15.538 92. 0826 98.4301( 1) 80( 1)
7 CsH,0, 18. 476 96. 0214 98.5139( 1) 91(1)
8 ) C.H,, 20. 189 106. 0783  99.2674( 1) 95(1)
9 * CgHy, 20. 562 106. 0783  99.5229( 1) 97(1)
10 ’ CgHy, 21. 838 106. 0783  98.5139( 1) 97(1)
g »
3 Colour ball
Tab.3 Identification of atmospheric organic pollutants of setting off color ball fireworks
Massworks NISTOS
t/min ( ) ( )
1 CO, 6.252 44. 0098 99.0702( 1) 3(1)
2 * SO, 6.528 63.9819 98.9336( 1) 90( 1)
3 . C,HO 7.555 58.0419 98.1054( 1) 65(1)
4 C,HsO 10.773 70. 0419 98.2253('1) 90( 1)
5 C;H 0, 11. 146 74. 0368 98.1458( 1) 80(2)
6 - CeHg 11.33 100. 1252 96.3639( 1) 91(1)
7 3- : C,Hyg 11. 499 100. 1252 98.0093( 1) 90( 1) 3-
8 1 3- C,H, 12. 127 98. 1095 98.8507( 1) 78(2)
9 1 2= * C,H, 12.225 98. 1095 98.1772( 1) 91(1)
10 * C,H,, 12.397 100. 1252 99.1022( 1) 91(1)
11 ) C,H,, 13. 68 98. 1095 98.3584( 1) 90( 1)
12 2- CsHO 14. 534 82. 0419 98.5004( 1) 94(1) 2-
13 C,Hy 15.572 92. 0625 98.5044( 1) 94(1)
14 CsH,0, 18. 505 96. 0211 98. 6598( 1) 97(1)
15 2- CsHO 18. 649 82. 0419 98.4523( 1) 91(1)
16 2- CsH O, 19. 333 98. 0368 97.0327( 1) 98(1)
17 ’ CgHy 20. 207 106. 0788  97.5458( 1) 93(1)
18  2(3H) - CsH 0, 20. 297 98. 0368 98.974( 1) 90(2)
19 CyH,, 20. 596 106. 0788  96.0368( 1) 97(1)
20 e CgH, 20. 888 102. 047 98.5621( 1) 93(2)
21 2- 4 4- CsH,0, 21.092 96. 0211 98. 8668( 1) 91(1)
22 C.H,, 21. 863 106. 0788  98.8149( 1) 97(1)
23 CqHg O, 21. 961 126.0317  99.2181( 1) 86( 1)
24 2- 2- 4- C,H; 0 22.314 96. 0575 98.2712( 1) 91(1)
25 2- CsH, O, 22.456 110. 0368  99.0663( 1) 90( 3)
26  2(5H) - C,H,0, 22.551 84. 0211 98.3695( 1) 72( 1)
27 3- - CsH 0, 23.026 98. 0368 98.5279( 1) 80( 1)
28  5- C¢Hg O, 25. 049 110. 0368 99.348(1) 95(1)
29 C,HsO 25.23 106.0788  98.8149( 1) 95(2)
30 C,HsN 26. 38 103. 0423 99.214( 1) 95(3)
31 * CoH,, 26. 57 142.1722  98.1411(1) 92(1)
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3( Continued Tab. 3)

Massworks

NISTO8
t/min ( ) ( )
32 12 3- ! C,H,, 26. 866 120.0939  97.9927( 1) 91( 1)
33 CyHgO 27. 181 118.0419  98.7682( 1) 93(3)
34 1 4- : C.H,Cl, 27.944 145.989  98.1075(1) 97(1)
35 3- 4 2- CeH 0, 28. 165 112.0524  98.6419( 1) 93(1)
36 C,HO 29. 068 108.0675  98.118( 1) 98(1)
37 CoHg 29.632 116.0616  99.261( 1) 95(1)
38 CyH O 30. 348 120.0575  98.7219( 1) 91(2)
39 N N- CgH| N 31. 546 121.0891  98.3029( 1) 94(1)
40 * C,oHg 36.298 128.0625  98.6991( 1) 93(1)
41 CgH,N, 41.492 128.0374  98.7346( 1) 94(1)
42 : C,Hy 43.969 154.0783  98.0581( 1) 93(1)
43 2 4- ) C,H,0 47.728 206. 1671  91.2075( 1) 97(1)
44 C,H,,0 48. 891 170.0732  99.1631( 1) 96( 1)
a7 DR massworks 1
Colour ball 2 PDyke PColeman Ray James. Chemosphere 1997
24 34(1): 191
. (3 ) 3 . 2010
4.33%. (11 ) (6):307
25. 649 . (6 ). 4 . 2010 29(2):56
Wang Y  Prest H.  Chromatography 2006
(2 ) 3.9% . .
27(3): 135
(2 ) 1.83% 6 GuM Wang Y D Zhao XG et al. Rapid Commun
Mass Spectrom 2008 20 (5):764
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TD/GC-MS analysis of atmospheric organic pollutants from setting off fireworks and firecrackers

WEI Rong—=ia' ZHOU Wei' ' > XIE Ying-shuang® ZHANG Ya-heng” and WU Yue-hua®( 1. College of Geography
and Environment Science Northwest Normal University Lanzhou 730070; 2. Central Laboratory of Technical
Center of Gansu Entry-Exit Inspection and Quarantine Bureau Lanzhou 730020; 3. College of Food Science and
Engineering Gansu Agricultural University Lanzhou 730070)  Fenxi Shiyanshi 2013 32( 03) : 98 ~ 102
Abstract: The air organic pollutants of setting off fireworks and firecrackers in laboratory were analyzed
preliminarily by thermal desorption -gas chromatography/mass spectrometry ( TD/GC-MS) hyphenated technique
This study set off fireworks and firecrackers in closed chambers and the stainless steel sampling tube filled with
Tenax-TA adsorbent at a flow rate of 200 mL./min to enrich and connected to the thermal desorption device for
desorption finally GC-MS technique combined with the massworks software to identify the components. It was
concluded that setting off firecrackers generated 3 kinds of atmospheric pollutants such as Sulfur dioxide carbon
disulfide and furfural. And the Smoke-type fireworks generated 23 kinds of atmospheric pollutants including five
categories furans aldehydes and ketones aromatic hydrocarbons esters and phenols.

Keywords: Fireworks and firecrackers;  Atmospheric organic pollutions; Thermal desorption -gas

chromatography /mass spectrometry
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