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Characteristics of Non-Methane Hydrocarbons Collected in Lin’an,
a Rural/Agriculture Site of Eastern China during 1999 Autumn
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Abstract  In context of data collected at Lin’an station, a rural/agriculture site of eastern China during October/
early November 1999, we analyse the non-methane hydrocarbons (NMHCs) characteristics and estimate their
effects on photochemical ozone. The results show that aromatics is the largest part of NMHCs by carbon atom con-
centration, account for 47. 9%, followed by alkane 29. 1%, alkene 12. 7%, alkyne 8. 2%, and biogenic hydrocar-
bons are least, 2.1%. The better correlations within majority of NMHCs, CH;Cl and CO imply that the most im-
portant source of NMHCs is biomass (wood, grass, crop residues, etc. ) burning. However, there are potential
uncertain sources of aromatics. Propylene-equivalent concentration method indicates that aromatics, CO, biogenic
hydrocarbons and alkene are the dominative contributors to photochemical ozone. The sensitive experiments by a
photochemical box model reveal that Lin’an photochemical ozone is under NMHCs-sensitive condition.
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£1 IF%CO, B, NMHC R RRERNFHEHRIE
Table 1 CO, methane, NMHCs and halid carbon species collected at Lin’an
BEFKE  RSRRE RETKE RO
ﬁf.ﬁ' Carbon Propylene-equivalent ﬁiﬁ. Carbon Propylene-equivalent
Species . . Species . K
atom concentrations concentrations atom concentrations concentrations
CO (107%) 686 6264 + ke Decane 284 117
i f Methane ( 1079) 1922 501 M Limonene 234 1515
% Ttoluene 17811 4036 B4t Cyclohexane 225 64
% Benzene 7988 374 P4 Propyne 172 6
Z.J% Ethane 6703 66 2, 2, =R 131 35
Z.4% Ethene 6136 1988 2, 2, 4-Trimthylpentane
Z 4k Ethyne 5206 178 1, 3, 5-=HEEK 83 181
%% Propane 4777 209 1, 3, 5-Trimthylbenzene
AR(ED-—HFE 9580 1865 P & Propadiene 83 209
m+p-Xylene FFP#% Cyclopropane 49 1
E T4 n-BUTANE 2372 239 2-T# 2- Butene 41 100
5 T4t i-BUTANE 1977 190 H NMHC* 65737 19056
P Propene 1634 1634 Total NMHC*
Z.% Eth-benzene v 1545 417 CH3Cl 1446
2-H % 2-Mpentane 1166 248 F-12 551
$f-—H % o-Xylene 863 449 F-11 284
3-F H R bt 3-Mpentane 1008 218 CCl4 120
oM «Pinene 592 1208 F-113 89
FIRH Isoprene 564 2165 CH3CClI3 80
W CHCI3 51
i s i , j-Tniﬁlylbenzene 459 649 C2Cl4 32
1- T4 1-Butene 387 462 F-114 15
F%% Octane 368 121 H-1211 12
F-%% Nonane 300 123 CH2Br2 1

HE: BB CO MAMABRAE(X1070)50, HAWH(X10712),

HABN=16, » A EH L. CO, Note: except for the units of

10~ for mixing ratios of CO and CH;, 1072 for other components, total number of samples N=16, * not including methane and CO.
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Fig. 1 Percent contributions of various classes of hydrocarbons

to the total hydrocarbons by carbon atom concentration method
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Fig. 2 Percent contributions of various classes of hydrocarbons
to the total hydrocarbons by propyne-equivalent concentration
method
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Fig. 3 Fractional contribution of various classes of hydrocar-
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Fig. 6 Scatterplot of O3 and NOx in daytime (0900 — 1500
LST) at Lin’ an in October 1999 '
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Table 2 The ratios of NMHC to NOx of the 16 NMHC samples

NMHC/107¢ (C) NO./107* NMHC/NOx NMHC/107° (C) NO,/10° NMHC/NO«

52.4 11.6 4.5 59.7 13.6 4.4
63.4 7.9 8.0 67. 1 13.9 4.8
54.2 7.0 7.8 74. 4 12.7 5.9
89.2 8.4 10. 6 67.7 12.3 5.5
89.4 10.4 8.6 106.0 20. 6 5.2
59.3 8.1 7.4 33.4 3.8 8.9
77.4 11.3 6.9 27.8 4.8 5.8
101.2 14.7 6.9 23.4 5.6 4.2

14 Mean 6.6

. NMHC N E8BRIEFH . Note: calculated in total carbon atom concentration

£3 AREENY NMHC, NO . CO T AN
Table 3 The sensitivities of net photochemical ozone production rate to NMHCs, NO and CO

HER by bor e EYER
NMHC NO Aromatics Alkane Alkene Biogenic VOCs R
dln Pt (O03)/d In[ X] 0. 745 —0. 0488 0.234 0. 00293 0. 323 0. 147 0. 0646

. AT ERET 1999 48 10 A 23~25 H, ARG 12, 00 MR, HERICHE [19].
Note: Simulations of photochemical model are based on conditions of Oct. 23—25 1999. The statistical values were in 1200 LST, refer to [19].
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