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Characteristics of n-alkanes emissions from higher plants,
coal ashes and vehicles
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Abstract; Samples of n-alkanes collected from higher plants, coal ashes and vehicle exhausts were
determined with GC-MS, and the source composition and distribution characteristics of n-alkanes
were analyzed. The sum concentration of n-alkanes was 47. 78—305. 56 pg - g”', 0.35—
20.94 pug-g™' and 3.87—351.06 pg - m~ for higher plants, coal ashes and vehicle exhausts,
respectively, with remarkable differences in source composition. For these sources, the predominant
n-alkanes were low carbon numbers ( <n-C,,), high carbon numbers ( =n-C,;) and the middle

ones (n-C,y-n-C, ) respectively, showing that the contribution of C, from higher plants was

max
significantly higher than the burning of fossil fuels. N-alkanes production rate elevated with the
increase in environmental pressures, and vegetation type was a vital factor which affects ACL of
plants. Although alkanes level different among the types of conditions of coal combustion, the
distribution features were similar. The sequence of alkanes concentration among several fuel type
vehicles was as follows: diesel vehicle> gasoline> natural gas. A normal distribution of alkanes was

detected in diesel waste gas with C , at n-C,,, while back peak type was found in that of two other

max

types of fuels because of the existence of unfiltered combustion air. The abundance of UCM in

samples from natural gas and diesel wastes was higher than that from gasoline. The establishment of
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n-alkanes source spectrum and emission characteristics may offer scientific basis for source
apportionment and contribution of alkanes in particulate matters.

Keywords : higher plant, coal ash, vehicle emission, n-alkanes, source apportionment.
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eI BIE 164.1 png- g A SRR P IEM LR IREGE N n-C,—n-Cy, , B 54 0.35—20.94 pg-g™',
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Gy W B IE AR B ML B 4 R A T IE A BRI B A5 R n-C,—n-Csy, , B iR 3.87—351.06 pg-m™.
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Table 1 Concentrations of n-alkanes from different sources

ML/ (pg-g™) Y (ngeg™h) Bl E R/ (pgem™)
BEOR EEHOR RUEOR wmTR SBAK O RITR B Bk AL ESL PSS
Cyy 0.43 0.16
Cis 1.80 0.03 0.03 0.07 0.26 0.49
Cie 3.17 0.22 0.14 0.01 0.03 0.02 0.09 1.01 0.80
Cyy 6.07 0.18 0.10 0.04 0.05 0.02 0.11 2.97 0.53
Cig 5.53 0.14 0.06 0.06 0.08 0.02 0.15 9.02 0.40
Cio 2.12 0.07 0.03 0.05 0.06 0.02 0.12 21.48 0.34
Cyo 0.63 0.02 0.05 0.07 0.02 0.04 0.19 41.56 0.43
Cy, 0.26 0.01 0.03 0.08 0.06 0.02 0.11 0.17 58.98 0.53
Cyp 0.18 0.02 0.02 0.08 0.16 0.03 0.28 0.21 65.57 0.78
Cp 0.17 0.03 0.02 0.10 1.03 0.26 1.10 0.22 59.19 1.22
Coy 0.14 0.05 0.02 0.09 1.37 0.47 1.21 0.22 43.27 1.42
Cys 0.11 0.05 0.01 0.09 5.17 3.33 13.37 0.27 26.75 3.19
Cy 0.06 0.07 0.01 0.04 1.98 1.13 2.75 0.30 12.33 1.76
Cyy 0.07 0.08 0.01 0.03 21.48 14.92 131.83 0.46 5.58 2.53
Cog 0.05 0.08 0.01 0.93 2.41 5.35 0.34 1.89 1.45
Cyo 0.05 0.10 0.02 13.05 42.49 126.84 0.53 0.71 3.15
Cs 0.04 0.10 0.01 0.15 1.45 1.46 0.26 0.23 1.74
Gy 0.04 0.12 0.01 2.29 29.61 21.20 0.14 0.25 2.27
Csp 0.03 0.08 0.01 1.96 0.04 1.02
Ca3 0.01 0.06 5.82 0.68
Cyy 0.07 0.46
Y.n-alkanes  20.94 0.64 1.30 0.35 0.85 47.78 103.89 305.56 3.87 351.06 25.34
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B ARG TR

A WL F R AR A T IEA BERE L 285 n-Chy n-Coy il n-C, , R VR | 48
T LG AT IR A R A v R HE e A ELA A AT 17 = 5 e, v S5 AL DO R 2. 3 A R 3 DA e o
oL R JBE 1 SRR I N 42.99% (14.99% F1 20.69% , 7 W 1oy S A 4 s e e i 12 80 oy 2 e ik Joe o ik,



54 WA HGRE  RAFAE ) RBERIDL S 4= HE BOE A 5 A 3 M 719

AT RIS 1 b IR TTRR R AR

20 g FEHEY
O MM i
B W R Z
30 2
A 2
i ;
N 7
S Z
glws ” A 7
® 1 7 2
g o[ ’ ’
= % %
4 . .
- z a
2 Z Z
g 2
|| I 2 g
0 | i Al U Al e
N EEEEEEEEE: RO B 8
KK p =<K+ ] 1111 2H KR 1o m =
+ F L+ F 0+ ++FFF o+ + + + o+
LI T O A A A S R ooy
HEH B BHBH H B3 B HEH H K

B 1 3R b A i B

Fig.1 n-alkanes fingerprints of different ambient air pollution sources
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Fig.3 Relative distribution of individual alkanes from higher plants
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Table 2 Characteristics of n-alkanes indexes from higher plants

ZH TH SL TY
WRBGHE n-Cs— n-Csy, n-Cyy— n-Cyy n-Cpp— n-Csy,
Cnax n-Cy; n-Cy n-Cy
cp1Y 22.24 27.32 57.67
OEpP? 23.61 16.60 33.55
ACLY 27.29 29.35 28.00

T 1) CPI= [(Cops+Cpy+Ca+C3 ) / (G +Coq+Cog+C30 ) +(Cops+Cy+Cg+Cy; ) / (Cog+Cg+C30+C5 ) 1/25
2)OEP=[(C,,#6 C,+C,uy)/(4C,+4C )1 P
3)ACL = 3. (i xC,) />, (C,) i RFIEMBIRRREL, C, W BB AL 7 4 i =23—33.
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