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Molecular and Carbon Isotopic Compositions of n-Alkanoic Acids in Smoke from

Maize Straw Combustion
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(1. Jiangsu Collaborative Innovation Center of Atmospheric Environment and Equipment Technology, Nanjing University of Information
Science & Technology, Nanjing 210044, China; 2. Lanzhou Center for Oil and Gas Resources, Institute of Geology and Geophysics,
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Abstract: Four cultivars of maize straw were burned under flaming and smoldering conditions. Smoke samples were colleted and
analyzed by GC/MS and GC/C/IRMS to determine molecular and stable carbon isotopic compositions of n-alkanoic acids in them. The
results showed that n-alkanoic acids in flaming smoke were composed of C, to C,,, with a mean total content of 13 895.0 mg-kg ™'
The average ratio values of the content for homologues with lower carbon number ( <C,,) to that for ones with higher carbon number
(>Cy) (L/H), C4/Cy, C)y/Cy, CW/Cry, and C,,/(C,, +Cy) (CAR) were 1.1, 0.33, 0.17, 0.50, and 1.2, respectively.
Moreover, the acids exhibited a bimodal profile with peaks at C ¢ and C,, , respectively. They had evident even to odd carbon number
predominance (mean CPI: 4.5). In smoldering smoke the acids were consisted of C, to C,,, with an average total content of 50 183. 7
mg-kg™'. The mean ratios of L/H, C,./C,., C,/Cy, C,,/C, and CAR were 1.3, 0.33, 0.20, 0.60, and 1. 6, respectively. In
addition, the homologues had the same distribution pattern as in flaming smoke and even to odd carbon number predominance ( mean
CPI=6.1). The mean carbon isotopic ratio (8C) values for individual n-alkanoic acids (C,, to Cy) in flaming smoke ranged from
—21.0%o0 to —24.8%o, the overall average of which was —23.5%c. The difference between mean 8"°C values of n-fatty acids in
flaming smoke and the straw (A"C) was —0.7%. In smoldering smoke, the mean 8"C values for the compounds varied from
~21. 8% to —25.4%o, with an overall average of —23.3%0c. The A"C value was up to —0.5%oc. The molecular and carbon isotopic
compositions of n-alkanoic acids in smoke were significantly different from those in straw matter. L/H, C,,/C,, C,,/C,s, CAR, and
8"C might be useful proxies to discriminate the organic pollutants in atmospheric aerosols derived from maize straw combustion.

Key words: maize straw; smoke; n-alkanoic acid; molecular composition; carbon isotope
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Table 1  Proxies and contents of individual n-alkanoic acids in maize straw and its smoke/mg-kg ="

5iH 2 5 % 3358 45 9 5

FEAT WO RIBEE REA O BAJOI RIBRNH O REAE OB IR REAT WK Relbed
Ce 223.2 179.7
C, 213.7 235.8 108.9 195.5 262. 1
Cg 1.7 190. 5 276.6 3.1 329.0 1.2 129.3 295.6 325.5
Coy 2.7 217.8 391.9 5.1 141.0 438.6 1.2 151.3 396. 1 3.7 422.0
Cyo 3.4 207.2 382.1 7.9 163.3 413.9 4.1 139.1 403. 6 4.1 174.6 398.8
Cy, 1.3 194.3 272.2 2.3 183.8 280.2 1.1 120.0 271.6 3.8 409.3 290.2
Cp, 5.1 279.8 1053.6 56.0 171.2 1297.3 3.6 243.7 1847.0 12.3 180. 1 1042. 2
Ci3 1.5 203.9 319.5 3.5 153.2 328.0 1.4 125.1 291.3 4.0 176. 1 344.2
Ciy 9.4 448.9 1825.2 139.4 349.5 3037.8 28.5 730.5  4352.0 24.2 254.9 1679.0
Cys 6.8 309.9 1152.0 23.3 239.1 989.1 9.2 322.6 1440.0 9.2 233.8 873.8
Cie 263.9 3774.3 18417.1 714.9  7207.0 17113.9 203.7 5039.2 26762.9 320.2 6137.0 19321.5
Cy, 17.0 208.3 766. 6 83.1 650. 8 690. 5 14.8 236.2 899. 8 18.3 252.3 632.3
Cig 92.3 1380.8 5088.7 286.8 1375.6  7293.4 78.2 1949.9 7920.6 141.3 2421.8 6444.6
Cig 3.7 98.4 262.5 13.5 395.0 281.1 6.5 113.4 423.2 7.2 200. 8 229.4
Cy 21.2 282.0 1247.9 137.9 503.9 3770.7 33.3 594.7 2342.7 57.2 1060.1 1480.3
Cy 3.5 102.2 324.0 10. 4 225.1 364. 4 6.3 147.5 569.6 7.1 217.3 266.7
Cyy 22.3 248.4 1148.9 117.9 433.3  3650.5 28.7 705.2 2641.6 34.0 481.8 1014.5
Cy3 15.3 245.8 1443.1 56.3 368.4 3473.8 25.6 626.5 2833.4 21.9 403.0 955. 4
Coy 64.7 500.9 3318.0 174.3 546.1 5281.0 50.0 1492.0 4372.5 80. 2 1179.7 3057. 6
Cys 16. 1 200. 3 825.3 56.1 234.3 997.8 20.2 373.6  1421.6 66.7 402.3 534.5
Cye 9.7 151.2 538.8 44.7 251.8 904. 2 11.8 311.8 1135.3 14.9 399.3 513. 4
Cyy 2.5 79.3 110. 8 5.8 253.4 158.9 2.3 66. 8 173.8 6.4 142.8
Cog 5.6 97.8 213.8 15.6 227.8 478.8 4.2 157.6 603. 8 10.3 302.8 444. 4
Cyy 75.0 117.9 3.7 248.8 154. 4 1.9 59.3 144.5 6.1 151.0
Cs 3.3 99.3 257.0 11.5 487.6 652. 1 5.1 224.7 765.3 11.8 287.2 610.2
Cy, 97.2 2.5 250.5 131.1 1.7 55.6 128.7 5.7 134.0
Cyy 3.7 100. 7 222.2 7.8 470. 4 590.7 4.5 206.7 657.8 8.8 252.7 550. 6
Cyy 108. 6 127.8 95.1 111.4
Cay 81.5 147.5 2.7 309.1 284.8 272.7 253.2
Z 576.7  9778.7 40434.1 1986.1 15531.0 53977.9 549.1 14843.6 63837.3 879.4 15426.8 42485.7
L/H 1.1 1.5 1.5 0.9 1.2 0.8 0.9 0.9 1.3 0.8 1.0 1.4
CPI 7.2 3.9 5.5 6.5 3.6 5.4 4.9 4.9 6.0 4.5 5.7 7.3

1) > KIEFBEMIER S A L/H= (Cg +Cy 4 +Ci6)/(Cpp +Crg + o +Cy) 5 CPL=(Cpg +Cpp + 0 +C3p) /(Co +Cpy +0- +Cyy)
Co, M RIERRE B A, A B MM CAR MW FIESH18 0. 17, 0.50, 1.2, 3B /)

B (B 1) . Ha LR85 (CPL) M FIME R
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Fig. 1 Relative abundance distribution of individual n-alkanoic acids in maize straw
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Fig. 2 Variability of 8C values for n-alkanoic acids in smoke from maize straw
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