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£ 1 AREZFY PM.s. OC 7 EC HTHRE
Tablel The average concentrations of PM,s, OC and EC in different seasons ug-m‘3
PM; s oC EC OC/EC
Month n
Average Range Average Range Average Range Average Range
10—11 31 245+65.0 60.7~336 29.3+11.7 6.06~51.4 4.84+2.19 0.86~9.33 6.53+1.87 3.84~10.1
12—1 32 367+96.6 211~666 53.3£17.5 24.4~99.4 10.2+5.16 2.30~26.8 6.12+3.10 2.78~16.2
3—4 31 242+84.3 148~586 22.7+8.74 10.1~56.5 3.91+1.96 1.00~9.00 6.51+1.88 4.07~12.2
7—9 30 90.6+43.3 41.0~174 7.11+6.36 0.73~215 1.13+0.99 0.13~4.08 6.15+2.03 3.58~12.3
HEAEE R (A% n=12
n=Total number of samples, Data=mean+SD
600 - PM;5
+ 120
oC
& m EC &
€400 A £
g 0 3
; o
b3 m
< 5
58 @)
200 4 L0 =
0 EY;AAAM L{M OM_‘O :—A"\ = -t 0
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=) P'c Ql - o <~ ~~od o
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B2 PM.s. OCfl EC HIFHiRE
Fig.2 PM;s, OC and EC daily average concentrations

%2 HEFEWHH PM.s. OC 1 EC iREHIE
Table2 PM,s5, OC and EC concentrations of main citiesin China
pgm?®
Site Samplingtime PMys TC OC/EC Method
AFKIE Shi jiazhuang 2013.2 245 395 284 TOR
B Hangzhou  2012.12—20135 110 169 293 TOR
PE% Xian 2013.1—2 205 640 653 TOT
Jo# Wu xi 2013.12—2014.1 132 249 1096 TOT
Ki% Dalian 2013.9—12 51 821 268 TOT
thisarticle 2013.10—20149 238 336 633 TOT
x3 XEHEIFISKEH
Table3 Meteorological parameters during the sampling period
Month  t/'C RHI Rainy days Total PRCPY AWEI AWSF
% mm (m-s7)

10—11 122 65 7 39.5 19 breeze
12—1 22 44 0.1 18 breeze
3—4 164 60 6 2.0 breeze
7—9 250 74 17 232.3 18 breeze

PRCP: precipitation; AWS: average wind speed; AWSF: average wind
force scale

A T—9 A AR R BR 2, K EEROR,
%ZERE PMas. OC Fl EC #RHH AR FH =2,

FRULAT W, R, —Jrim, 159 HE X
A G —J7 L, REK AR R R ABURE ) 1) A K
$E
2.3 OC 5 EC#%M4. OC/EC Lt{&EF1 SOC
Turpin et a. (1995a) tTA2h, OC F1 EC fAHX
JER/INFE— 2 FEE 1 nT USR5 22 [8] ) 5%
#, W OC Fl EC FHCH:#AT, WFRI EC, OC
Sk 1 TR 8995 4405 ( Turpin et al., 1995a) %3353
4 ZETT PM s 1 OC il EC Z[al A R AN,
#7 OC 5 EC WEMAE, RN 0.84, HAth 3 FAH
TR, R TR PMys H OC Fil EC K JEAH
o5 iRk 4 2= OC il EC FUAHIEHERL /N, K PM s
Hlk ST A o3 AR R E 2% . A OCIEC HAE AT H)
AGTHE R R SR IR . SCHRZSE R R, LA
TR 4 1 B ACHE O 4 4y o OCIEC HLfE h
1.0~4.2, BRIEHEC K 2.5~10.5, A=Y BRBEHEL
41 16.8~40.0, ZiEHE R 32.9~81.6( Andreaeet al.,
2001; Chen et al., 2006; Ram et al., 2008; Sandradewi
et a., 2008; Schauer et a., 1999, 2001, 2002; Sudheer
et a., 2008), AMf5EH, PM,sH OC/EC HAHE
Fl7F 2.78~16.20 Z[0], “F¥MEN 6.33, UtHIH &
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HERAFAE 2257, ARWFSR A4S 219 I 2] ) OC/EC
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SOC i TC ‘P, SIBMT ML R—3K
(EIT4E, 2010; =pedsE, 20147998 (Ao &
B , FEHARRT L IX 4 Z R A 40 o B A 2
PR AR (4785 OCIEC HUEEHE BRI, AT AE
T2 SOC 1l H 45 et s
24 AREZETHBRIREHRRAS EHTL
AR (NMR) 2T B 4546
HYHPERE (K 3), AN NMR N HEIRA
SR A e, 3B UK A LR
( Water-soluble organic carbon, WSOC) #5¢ k3=,

100%

B3 “C-NMR i RERE 8 F R F 5
Fig.3 Range of “*C-NMR chemical shifts of different carbon
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Characterization and Seasonal Variation of CarbonaceousAerosol in Urban
Atmosphere of A Typical City in North China

SHEN Kaijun™ 3, ZHANG Xiangyun®, LIU Di*, GENG Xiaofei!, SUN Jianhui? LI Jun*’, ZHANG Gan®

1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Ching;
2. Henan Normal University, Xinxiang 453000, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: PM,s were measured during October, 2013 to September, 2104 from Xinxiang city, China through continuous sampling
campaign by collecting 124 samples of fine particulate matters. Carbonaceous components were quantified by thermal/optical
transmission (TOT) method while compound composition was analyzed by solid-state nuclear magnetic resonance (*C-NMR)
spectroscopy. Results for the mass concentration of PM,s, OC and EC were found (238+123), (28.5+20.5) and (5.08+4.46) pug-m’3,
respectively which revesled a significant correlation between PM, s and TC (TC=OC+EC), and indicated prime role of carbonaceous
aerosol on the formation of fine particles. The highest concentrations of PM,5, OC and EC were observed in winter followed by
autumn and spring while lowest concentrations were observed in summer. OC/EC ratio (mean: 6.33) was found in range of
2.78~16.20, which indicated the diversity in source carbonaceous aerosol. Variation range for OC/EC ratio was observed lowest
during spring season and reflected a relatively stable pollution source, on the other hand maximum variation range of OC/EC was
observed in winter (2.78~16.2) which indicated the role of biomass burning as pollution source. Results of **C-NMR showed that
organic in Xinxiang atmospheric aerosol particles is mainly composed of alkyl, Hydroxyl, alkyl-substituted aromatic and
oxygen-substituted aromatic or phenolic functional groups. Increased carboxylic or oxygen-substituted aromatic or phenolic and
hydroxy! functional group indicated the straw combustion in autumn and domestic fireplace biomass burning in winter, respectively.
Aromatic compounds were found higher in spring season, which mainly from vehicle emission while increased alkyl compounds in
summer season perhaps due to the weather and plant growth.

Key words. Huabei; PM,s5; carbonaceous aerosol; BC-nuclear magnetic resonance; OC EC; seasonal variation



