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Study on Pollution Characteristics of Carbonaceous Aerosols in Xi’an City

During the Spring Festival
ZHOU Bian-hong'?, ZHANG Cheng-zhong’ , WANG Ge-hui’

(1. Shaanxi Key Laboratory of Disaster Monitoring and Mechanism Modeling, School of Geography and Environment, Baoji University of
Arts & Sciences, Baoji 721013, China; 2. School of Environmental and Municipal Engineering, Xi’an University of Architecture and
Technology, Xi’an 710055, China; 3. Key Laboratory of Aerosol, State Key Laboratory of Loess and Quaternary Geology, Institute of
Earth Environment, Chinese Academy of Sciences, Xi’an 710075, China)

Abstract: The samples of PM, 5 with 8 times periods were collected using Automated Cartridge Collection Unit (ACCU) of Rupprecht&
Patashnick ( R&P) Corporation, and monitored by R&P1400a instrument of TEOM series online during 2011 Spring Festival in Xi’an
city. The organic carbon (OC), elemental carbon (EC), water-soluble organic carbon ( WSOC) and water-insoluble organic carbon
(WIOC) contents of 3 h integrated PM, 5 were analyzed to evaluate the influence of firework display on the carbonaceous components in
urban air. The mass concentration of PM, 5 was found increased significantly from 00:00 A. M. to 02:59 A. M. at the Chinese Lunar
New Year’s Eve than the non-firework periods, reaching 1514.8 pg-m™ at 01:00 A. M. The mass concentrations of OC, EC,
WSOC, and WIOC during the same time period were 123.3 pg-m ™, 18.6 pgm ™, 66.7 pg-m ™, and 56.6 wg+-m >, about 1.7,
1.2, 1.4, and 2.2 times higher than the average in normal days, respectively. Correlation analysis among WSOC, OC, and EC
contents in PM,  showed that firework emission was an obvious source of carbonaceous aerosol in the Spring Festival vacation.
However, it only contributes to 9. 4% for aerosol in fireworks emission.

Key words; Spring Festival ; fireworks display; organic carbon (OC) ; elemental carbon (EC) ; water-soluble organic carbon ( WSOC)
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Table 1 ~ Meterorolgical parameters during sampling period

SRR ] HRJE/C WL/ % AEJLIE/km AR /m

(oclock) ek B kB AR B U B AR B B RO B B
12:00 ~ 14 :59 8.3+3.1 6.00 35.3+15.0 29.7 2.0+0.3 3.8 505.2 307. 1
15.00 ~17.59 8.3x2.4 6.33 35.4+14.4 28.3 2.4+£0.9 3.5 388.1 363.6
18:00 ~20.59 4.3+1.5 -1.00 44.8 £9.9 47.0 2.8+1.7 1.9 121.7 155.6
21.00 ~23.59 1.3+2.4 -4.33 56.6 7.8 60.3 1.9+0.5 1.5 56.4 39.3
00:00 ~02:59 -0.2+2.0 -3.67 62.6£11.7 65.7 1.9+0.7 1.5 72.5 56. 4
03.00 ~05:59 -1.3+2.6 -2.33 69.4 £17.3 62.3 2.3£1.9 2.0 68. 8 47.6
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1.2 FEG AL B o3 By
1.2.1 JUEBRSA PR 74

K H] DRI Model 2001 #5685k 43 1 X ( Thermal/
N
( Interagency = Monitoring of  Protected  Visual
Environments-A ) #5509 58 56 75 32 I 2 A7 HL Ak
(0C) MIT K B (EC), B M J5t 21 A0 52 7 WL SC ik
[24].
1.2.2 KA LR BT

FIFHEE TOC-L CPH U4 HLER B4, 43
BT AR St A T B K M AT ML . L i 32 1) e
AR JE B FERFIRE & b s A e e Ak 5] SRS
TBIRBERE i, B 5 Y TC (RR ) R BE 7 i —
Ak 3 NDIR AR g 6 I — 48 Al i 1) 75 i, I
JE AL B TC (SRR ) W R S i A A
. PRI AR | MR AL 0 B AR R Y 22— D
SYRECE T 50 mL (9 BD BB T RIE A
30 mL E& 5K, #HCE TS TR 60 min.
FERE RS AR IAGE f vk, DLORUE K R R D
A MUY BT & . ARG IS, T R
%) 60 min, #8524 h J5 HITCHE— UM S e LA

Optical Carbon  Analyzer ),

Improve-A

490.45 pm (85 7 2L 8 B Ak 0 25 2ok D8 et i
ORI | B ORL, 1 U8 5 R W 25 mL BT
FeEa & T - 4°C 19 UKAH B T 20 4 TOC. JTAL
J& e BRI AR A Je R A] S O
TR 9 77 32 K U FF i b G WSOC, BRI
MM AE 3 WK, S8R A5 R A X IR ZETE 2. 4% ~
4. 5% Z (8], SC 5 i v ] Bk S 46 % S AR Ab
Z5 VR (R, RIS A 10 5 P8 AR A — R & B R 4y
Br, AR T IR 254 <5% .
1.3 a5 AIE(QA/QC)

(1)R%E PM, |

i $47 mm [P ST 4k 47 95 38 4R ( Whatman
Inc. ,U. K) REE. RAFRRH 2 AELUSCE S0 (
TR AR ) 450°C S il T HilgE 6 h LA L FBR AT REMY
s g A1 B ERE A TR e R E
MR FREE Y 24 h RIFREE SR G B s R
( REUE 1 wg, Mettle M3, Switzerland ) . FRUFIS
173 FUEACH 48§ 4% Bk, /7 T 4°C UKAf
VT, i RAE.

(2) TR S A LK QA/QC

ST i HR 2FH C AR AR E CH, 4TS



450 E

PRSI, PR SRR, Horp TC 8 0C (5% EC) B i
ZHRITE 5% VAN 5 & 10 DFE ST E PRk —
R T E A, A TC R 25 <5% , 0C, EC 11
Z<10% .

(3) KA HLIK A (QA/QC)

FEARIE A HURR 8 I3 | 52 36 o 0 o
] GR AR 5 T PO B MV R R AT AR, A I
IR TS AR IE A IEAS I . 4 10 M 5 P AT
P E 1 AR R AT R, A T A o e 22
<10% . TEREAFE S REM AT ILRE T, 2FB A A
5 AE ] Ak BT B9 Kimwipes 38 48 ( Kimberly-Clark
Corporation, Roswell) , #8301 Y171 M) 3 55 4%
HOR R nT AR R T5 5.

(4) KRBT ) — 2k

WE 1 s, EE R&P /A H TEOM-1400a 51
PM, 7EZR WIS SE I 7R LR W I A PM, R IR IE S
ACCU 8 3 18 I8 J R A 3 3 PR B 1 AR A5 1 PM, o i
WA R R A2 T 0. 96, B 5 24815 PM, |
F14) o ot VA B v B — 3, 10 BH D 7 vk AR ERIE , SRR
B LS AT EE.

HR51

2.1 PM, WA ALRE

MIE 2 ] DU P PM, s FEAR DT R 47
WA B —¥ 2 (2011 4E 2 H 3 H)02:59, 15 YA
L AER ISR 00:00 ~02:59 B, PM, |
[ 30 min -2 R R BEFE 0100 i 20 1k 51 5 KA

2

B 34 %
1600
Y= -14.62+0.92X
R=0.97
1200 -
g
g
<= 800 |
[
=
&
[83]
=
400 |
0 1 1 1
0 400 800 1200 1600
TEREPM, sHE B/ pg-m™

El1 TEOM-1400a 7E£8 Il 5 8 1B EIRAE
R PM, ;RERERTEL
Comparison of mass concentration between

TEOM data and Filters PM, 5

Fig. 1

HINT1276.5 pgem ™, 3% & R 783X — i B K o
SORTSCHR A6 AT o8 A5 A A KT 47 v B 2 Jml 338 0
17T ] s B R o 3 B A TR B IR S )2 e A
K, an3R 1 Fios , A BRI AERR AT 7™ A 1) R it R
YIRS P8, WTTFB0T PM, 105 e 88 2 sk ] Py
SR SRR L R e B v T AR R B X RIS
] N AMIF 5 2 A R R AR A6 AT 25 B B 1 i PM,
He g3 0131020 By st B H kT L, PG 23
X 2011 4F 5 17 HA 18] SR 0 AR A6 43 477 BB % S0 R 38
PM, 5 (AR B | DI 5 M PG 22 30 DX 1 PRI 25 A< T
2.2 0OC, EC HRE/SAHRIE

XF ACCU 8 3#iE H 2l RAE 7 G0 i SR A5 DR A i

-3 =] =R MEF T il 52
1514.8 pg-m >, HARME K RIS B S R vk iF - i 70 R ik (EC) FA ALEKR (OC) 1IN & 5 43 #r.
150 - S e Y 1 600
2H1H 2H2H®S) G 2A3HEI—) 2HAHHIZ) 2H5HMIZ) 2H6H

- 0oC
120 | -@ EC
—%— WSOC 1 1200
-O- PMys o
g
E90- g
=)
= 1800 %
) 1
60 | o
s
=}
1 400
30 ¢ %
oY T e v, et Dhdadilidisiend P
a0 OOV
NN NNNNNHNNNNNNHANHNNNH NN NN NN NNON"ND "N NN N
TN AV =T O NAVOI—TONAVOX—=T-ONAVO—FT -0 Nl VK —
NN OO ™ m = ANNOCOC O e =N AN OO == NANOOO e =N O ™
R N N R R N R N N N R N !
o B oo I a8 o B e B o Bl o [ e s B i & o [ e [ e B e Bl o s B oo T e Y o B o e O o B s oo o B o o . s B o, o S o Y o e B o o o e
R R R R R R R R R R R
QXN E88830 RS20 82NLRS88 820X 83T0RTE8388
AR (0clock)

E2 PM, MEHBMRNKRESE

Fig. 2 Distributional variation in concentrations of PM, 5 and carbon matters from 1 to 6 January, 2011
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Fig. 3 Distribution of carbonaceous matter in fireworks period and normal period during Spring Festival in Xi’an city
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