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Pollution Characteristics and Sources of Carbonaceous Aerosol in PM, . During

Winter in Guanzhong Area

TIAN Peng-shan'”, CAO Jun-ji'*, HAN Yong-ming', ZHANG Ning-ning' , ZHANG Rong', LIU Sui-xin'

(1. Key Laboratory of Aerosol Chemistry and Physics, Institute of Earth Environment, Chinese Academy of Sciences, Xi’an 710061,
China; 2. TER Environmental Protection Engineering Technique Co. , Ltd. , Shenzhen 518055, China)

Abstract: To study the characteristics and sources of carbonaceous aerosol in PM, ; during winter in Guanzhong area, PM,  samples
were collected from December 2012 to February 2013 in Xi’an, Baoji, Weinan and Qinling, and then organic carbon ( OC) and
elemental carbon (EC) were analyzed following the thermal/optical reflection protocol. The average concentrations of OC in the four
sites were 47. 8, 45.8, 31.2 and 37.0 pg-m~, respectively, while EC concentrations were 8.5, 6.7, 7.6 and 5.7 pg-m~°,
respectively. Total carbonaceous aerosol (TCA) accounted for 36.4% , 46. 2% , 36.9% and 33.4% of PM, ,, respectively. OC was
strongly correlated with EC in Xi’an (R* =0.93) and Qinling (R* =0.91) , while weakly correlated in Baoji (R* =0.58) and Weinan
(R* =0.62), which indicated that OC and EC had more similar sources or higher mixing degree in the former two sites. All OC/EC
ratios exceeded 2. 0, which indicated the formation of secondary organic carbon (SOC). In Xi’an, Baoji, Weinan and Qinling, SOC
accounted for 21. 6% , 40.3% , 23.2% and 27. 8% of OC, respectively. Positive matrix factorization (PMF) was used to analyze the
sources of carbonaceous aerosol and four sources were obtained. Coal burning was the major source, contributing 45.3% -47.9% in
Guanzhong area. Gasoline vehicle and biomass burning were the minor sources, contributing 26. 1% -33.1% and 14.3%-20. 1% ,
respectively. In addition, diesel vehicle also had some contribution to carbonaceous aerosol.

Key words:PM, ;; organic cartbon (OC); elemental carbon (EC); source apportionment; positive matrix factorization ( PMF) ;
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Fig. 1 Location of sampling sites in Guanzhong area

1.2 FEs T
1.2.1 FRESH

SR TS5 T XU B EAT AR I, T AR SRS
1 wg IHL T i K (Sartorius, EE ). A 25
TEFEFIRE SR IR 2= /D FR 2 WK, H 2 2 IRFR 45 R/
T ARVFIRZE , 25 LI B RURE 508 5 ) Fe 1781 22 43 5]
F5 g F120 wg. BEUCPR & 8 B34 78 15 I 1H 0
R (IRBE 20 ~23°C  MIXTIRSE 35% ~45% ) F-#5 24 h
DL b BEH PM, o 04 575 MR R R A S8 iy 38 SR A i
J PR B o 22 B AR AR AR B, o R AR g — 4005
HFRAEIRIL (0°C ,101. 3 kPa) HYIAFH.
1.2.2  fdl oot

K H DRI2001 78 #5673 AL ( Atmoslytic , 3¢
) FEATRREL 51 50 #r , Bt AR > IMPROVE #40
fiﬂ‘fﬁ((thermal/optical reflection, TOR) U819 - Hpk
FEIP Ry 0. 526 em® AR AL , FE O
o el A He, 76 J0 AU T 8% 43 B B A0 T
%120, 250, 450 F1 550°C , 43 7= 4 OC1, 0C2,
0C3 M 0C4; ZJFiA 2% 0,/98% He HITRASIK,
B BCE A TR 2 550, 700 1 800°C , 43 | 7 AR
EC1, EC2 F1 EC3. Jo4m#AREH OC Zfitfb 4 fL
WEAR AR B CO, A EIES A 5L CO, , BITEIR
JEb v A RN CH, , T kKA B T ARG T g
(FID) z2 A, 7e dead FE v | JE AT iy FE 1k sk
o TR A3 A B (OC) 24 R e = Bk (EC) |, 3X
SRR R Z4 % (optically detected pyrolized carbon ,
OP) , H:AT i@ 14 633 nm He-Ne #0655 Y658 725 4k
MR 438 0. e A HLR OC 22 X8 OC1 + 0C2
+0C3 +0C4 + OP, JLE ik EC & X0 ECI + EC2 +
EC3-0P, Ei6% (total carbon, TC) 7 XA OC + EC.

A B R AERE Ay Bt Aoy A s ¥ CHY/
CO, PRUESARIEATALHE. A3 HAE B, B0 10 4>



2 4

PG ILAE, e X 42 PM,  Hli A I 1975 YL i SO IR R AT 429

FEMEEER 14, Hodh TC B A 2ZE N +5% ,
OC F1 EC I RIFIRZE N +10% . AN EFEM—Ik
ARG RIS R T i R TP A S A HE

AR
2 #R5itie

2.1 PM, s K HRRA 53 () Jot e vk B

1 N RFEWIN] 4 A RAE S PM, o N Ak 20 57
() o e v B R L. AN AT NP 22 | SEXS | TE R
ZEWe PM, 5 1Y F 4 5T & VR BE 3 i O (239.4 +
121.3) . (190.9 +98.1) . (178.4 +77.1)F1(199.7
+83.5) pgem”  BRRE(HAEEE T ERE) (GB
3095-2012) 2% HIIFRUE(TS pg-m ) H)2.4 ~3.2
£, o eis ety . IR SRAE I HLIX A

AL PM, Bt AR T T HE e TR
AV B, PRI HC S G ) mT i 20k A H B b XY
K. W ESRA (B D) AT, ZE ISR A R 15 gy
YIvl e F 2ok B TIE P ATPY %2

Kerh X &2 PM, H OC Fl EC B B 4
R 31.2 ~47.8 pgem P HI5.7 ~8.5 pg-m ™, 0C
()73 [B) 43 A RN VG EE > TG > Z504 > 1/ EC &
PRVEE > THEE > FX > I8 X5 PM, 195011 i
HER. BB K (total carbonaceous aerosol,
TCA) J2ffif it PM, s 2 o3 09 H 29605, B2 A
m%(organic matter, OM ) F17C 2 ik P &80 ¥4 i 1,
HAA k2 m A= (1) B, W asREm, %
X TCA 7 PM, 14 33.4% ~46.2% , Hoh 5238
JIT i He il i R W de /).

AT, SRR AR Tl A 7 R R AR I SR TCA =1.6 x OC + EC (1)
#z1 XHiiIX PM,  REBRASWREREFMILE
Table 1 ~ Concentrations and ratios of PM, 5 and carbonaceous components in Guanzhong area
KA PM, s/pg-m ™3 0C/pg-m ™3 EC/pg m > SOC/pg+m > 0C/EC TCA/PM, 5/% S0C/0C/%
(iR 239.4 +121.3 47.8 £26.2 8.5+4.4 10.5+9.1 5.8 36.4 21.6
FEXG 190.9 +98.1 45.8 +16.8 6.7+2.1 19.0 =11.5 7.1 46.2 40.3
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B 199.7 +83.5 37.0+15.4 5.7+3.3 8.7+4.8 7.4 33.4 27.8

32 ATAL S5V642 2 Mg A L, e
X OC ., EC A9 5B 5 Fil TCA/PM, | 9 HE (B & 44
TR, 2 56 v il [X A R BRI I 1 TS A
JEA PTRRAR. SR 5 ] P e b DX B DG v il X

OC Mk LA i T e 3k, EC SR T LK,
TCA 5 PM, )it 5t Fa mr gt X 3200, e
b DX e VS T AT A F 38 v R B T Y R AN 2
ZA.

®2 HEIZEHETPM, FBASHREREMLGD

Table 2 Concentrations and percentages of carbonaceous components in PM, 5 in different cities of China
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Fig. 2 Correlation analysis between OC and EC
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