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Pollution Characteristics and Source Identification of Atmospheric Particulate

Matters n-Alkanes in Baoding City

LI Xing-ru', DU Xi-qiang', WANG Ying-feng', WANG Yue-si’

(1. Analysis and Testing Center, Department of Chemistry, Capital Normal University, Beijing 100048, China; 2. LAPC, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029 , China)

Abstract: Organic matter has been a very important component in the ambient particulate matter of big cities in China. In order to
investigate the mass concentrations and sources of the organic matter which are adsorbed in ambient particulate matters in the industry
cities of Hebei province, aerosol samples were collected with Anderson sampler during Sep. 2009 to Aug. 2010, in Baoding city, Hebei
province. The concentration of n-alkanes was determined via GC-MS. About 66.7% of the daily average concentrations of fine
particulate matters were higher than the 24-hour average threshold value of class Il standard of the ambient air quality standard ( GB
3095-2012, 75 pg-m ). About 96% of the daily average concentrations of inhalable particles were higher than 150 pg-m ™ ( GB
3095-2012). The total concentration of n-alkanes was in the range of 111.23-979. 81 ng-m > with an average of 264.2 ng-m ~>. The
n-alkene homologues from C14 to C32 were detected with different peak carbon numbers ranging from 20 to 27 in different seasons. In
summer, the peak carbon number was 27, while it was C20, C21 or C22 in winter and spring. The CPI values were 0. 97, 1.24, 0.92
and 0. 86 in spring, summer, autumn and winter, respectively, with an average of 1. 01. These results indicated that the incomplete
combustion of fossil fuel and vehicle emissions was the main resource of n-alkanes in winter and spring, and the high plant waxes were
playing a major role in summer and autumn. The primary sources were anthropogenic activities all year round.

Key words: Baoding; particulate matters; n-alkanes; pollution characteristics; source identification
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W, R TG R A R L R Y5 Y IR SRR B[] A
2010 4E9 J ~2011 4E 8 J, it 1 a, 8 FAJFIT
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Table 1 ~ Meteorological parameters during sampling periods

. WmE VHRE PREE  THMGEE
SRR o
/mm /m-s /C /%
778 0.91 1.29 13.73 58.92
£ 0.11 1.83 -2.41 44. 21
# 0.47 2.99 13.58 46.72
H 3.47 2.34 26. 02 69. 08

1.3 HE Y ATAE B o3 Ay

W 2 DR AR B AE Iy, R PR R
BF (R PM, ,  RifEB 2.1 ~3.3 wm, 3.3 ~4.7
wm, 4.7 ~5.8 pum,5.8~9.0 pm. >9.0 um) , 4ikL
F (WA PM, ,, KB <0.43 pm, 0.43 ~0.65
pm, 0.65 ~1.1 um, 1.1 ~2.1 pm) , Fhii2BE R
B In— , B A AR T, S ) A
FEB R 3 U, AR 20 min, AR
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£2 GC-MS EEMFEHSH
Table 2 Operating parameters for GC-MS

GC B8 BEEH MS S B

A AR (=99.999% ) L 2 EI

o3 HP-5MS(J&W) 30 m x0.25 mm x0.5 pm AL FRE 70 eV

HERE T Fahkrt BRI 230°C

Fiid =iy I pL, B DUARAT IR 150°C

HERE DR 250°C EEET DR Kk

VA 7R S 3R S [ 6.0 min A4 5 kv 50 ~550 u

A 1.0 mL-min ~MEFA R AR 2.96 Scans-s !

THRET 50°CHE Y 5 min, L 15°C +min "' JH 2 169°C, ﬁ.‘izgag{i 1100 V
45 5 min. LA 5°C +min = FF 2 300°C ,1HIE 15 min BT 300 wA

1.4 RS

A, SRR S L, BPAh s A el 3R s
5, G5 R WIS I AT G 25 1 0T o O TE A o £ 45 ) 22
KB ER M R L ER A, P KT
0. 955, MR 72% ~ 115% . AL T P Y % 35 2F
UGN, RAFERTTE S IR o 450°C K56 4 h, )R] fE
H R RE B S A A LT S DR A S AR 5
iR 2%,

2 HRE5HM
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