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Characterization and Reconstruction of Aerosol Light Scattering Coefficient at

Chengdu During Biomass Burning and Dust Storm Period in Spring

YUE Jian-hua', TAO Jun', LIN Ze-jian' ,ZHU Li-hua',CAO Jun-ji*, LUO Lei’

(1. South China Institute of Environmental Sciences, Ministry of Environmental Protection, Guangzhou 510655 ,China; 2. Institute of
Earth Environment, Chinese Academy of Sciences, Xi'an 710075, China; 3. Institute of Plateau Meteorology, China Meteorological
Administration, Chengdu 610071, China)

Abstract: Aerosol samples for PM, ; were collected from 19 April to 17 May in 2009 at Chengdu. The concentrations of organic

carbon, element carbon, water-solubility ions, crustal elements and levoglucosan of all particle samples were determined by thermal/
optical carbon analyzer,ion chromatography, X-ray fluorescence spectrometer and high performance anion exchange chromatography,
respectively. In-situ scattering coefficients (b, ) and meteorological parameters for this period were also conducted. Ambient scattering
coefficients were reconstructed by IMPROVE formula and compared with measured scattering coefficients. The results showed that the
average mass concentration of PM, 5 and measured b, were 133.2 pg-m > and 530 Mm ™", respectively. Levoglucosan and crustal
elements were good traces for biomass burning and dust storm events, respectively. The calculated b), was 504 Mm ™" during
campaigning period. The major contributors to scattering coefficients included: (NH,),S0,(26% ), NH,NO,(15% ), OM (53% ),
FS (4% ) and CM (2% ), respectively. The calculated b’ was 575 Mm ' and the dominant species were FS (17% ) and CM
(21% ) during dust storm period (DS). The calculated b/, was 635 Mm ™" and OM contributed 62% during biomass burning ( BB)
period.

Key words:PM, ; aerosol; biomass burning( BB) ; dust storm; scattering coefficient; reconstruction; contribution factors
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Ti VB A R 1R 52 ), (A5 AT 7 2 R U UL
T EEHLEI T A 2. AHIE SR E RS JR RS
SRR T R AREOUWM A5, 223 2009 4F 4 A
19 H ~5 H 17 Hi%ESE29 d [0, 3R45 049 PM,
9 FPIK B - A MLEK (organic carbon,OC) \JLHR
% (element carbon, EC) . 5 FiHh5¢ 70 2R MlA e 5 R
B (levoglucosan , LC) S5 WL B , [R5 W00 T RS
FICN 2880, P T AT il VA5 o X XU i
MR RAE R 2 55 4 - D SR Tl X
ER 8 WG I uh PM, B4R, 7R ek nl B OR)
IMPROVE 75 B H R TR 28, PG A= 4 i ik e
HATE] ( biomass burning, BB) F1V> 24> 18] ( dust storm,
DS) KA R A FZTTmk 7 i STk, U R
JSCHR Il D — 2D I JR R RE UL RS ek T AR LR
Wl

1 HREFE

1.1 SRFEHLAS

SR Hb R AE T RS R RS s SRR AR
RIS BT, B B M T 24 15 m, SRAE 5 5 B 2 v
JEAEIX, 5 km 38 FE P9 TG Tl Y5 YU, UL 54 76 —
FERREE FACER T R X KA T3 Yok oF
1.2 FEACRE

T20094F4 H19H~5 H17 HFH?2 &
MiniVOIl ( Air Metrics Corporation ) $9Ukr 4 >R ¥ %5 5
KA Rk — 5K PM, A1 9 i ( Whatman QM/A |
England ) #1—5 Teflon i ( Whatman PTFE, England)
FEGN . SRFERFE) 924 H A 1000 2% H 5 1000, %
FEZSTR A 5. 0 Lemin . A S B R AE G 7E 1 E A}
o b IR PR B 5 BT A I S 4 = 800°C. i il K
B3 h( KERATRE M B TS By ) , v8 A 5 il 7 1 I 1E 1
ORI 20 ~23°C , XTI JE 35% ~45% ) iy 24
h, F R E N 1 wg HF K (Sartorius, Gottingen,
Germany ) #EATFR I, RAE 58 BCJ5 BE S B VKA 12 R
Fr — 18 CORAE R HEA T A2 43T
1.3 HAbERE R4

I 4L ( AURORA 1000, Echotech ) i £ 4F
5 min BRI 520 nm, TSP )] 3k | 465
Fl >0.25 Mm ™', 55 24 h #EAT7Z KA 24 h 55
B < £1% , 2 WA Ri134a SR ATEEEFRE) , 8
Ik PR T D A SRt e A ) P S I A R A AR A
PRI s P A A R B 4 il 7 609 LA T 4
BCER TH O VL R R uh (4m % 56187, N30° 427,

E103°50", 4k 539.3 m) KUk XU EEE R XHE
JE RN S R . [R5 WAL T R & SRR
ST R 7 1) 1.4 km B 55 4% R 5% W) 3 1
PM,, 1Y H S4BV 50 4fs
1.4 FREESHT
1.4.1 JKEEE 50

ST 53 2 — B £ e A 10 mL 258 17K
(R>18.2 MQ) , M5 #H 1 h, >R 0.45 pm £H4L
TE AR 8 R 2 B R IR BT A 5T T S
SLESZE Y Dionex-600 B 1~ (6 3% AU 7K 1 1 B 1
HEAF43HE. Na® (NH, K* Mg** fl Ca®* 31X 5 Ffi PH S
TH ] CS12A 23 HrAEFI CG12A {1474 K2 CSRS 11
il 2 AT R W 4 B, kR WA R Hk B SR 20
mmol - L") MSA,ii#E A 1 mL-min~". 4 FHFHE T
F~.C1~ . NO; F1 SO;~ fli F§ AS11-HC 43 #7 k: F1
AGI1-HC {474 K2 ASRS 11751 28 #4746 00 43 H7 |, ik
PRV 2 20 mmol - L ™" i) KOH, Ji#5 1 mL-min™".
B T 4 1 SR FH 5% [ VD B UT (DRI Joi 2 425 il A
HE B AE 10 AMFESE A 1A, BRI TR IR
#£0.030 ~0. 100 g-L~" JEFRS, i (bR 25 0
+30% 5 BSOS VR ETE 0. 100 ~0. 150 gL
Z I BEORARAENN 224 < 20% 5 FF A Tk
JE>0.150 g-L~" B, SRIFIIFRHEIRZE M 10% .
1.4.2  AHBRKFICEMR ST

FITA RSB OC 1 EC 20 MR FH 5 [ VD A 5%
I | v R B R BR BB 5 i 0 B S B =
) DRT Model 2001 #GH% 43 #74X ( Thermal/ Optical
Carbon Analyzer). . | IMPROVE #: [z 5 54 52 56
Tk 0 B S R B . AR G AR 4 He
g JMAE 140°C (OCL) | 280°C (0C2) | 480°C
(0C3) F1580°C (0C4) T, XF 0. 526 cm’ I JEAR
AT I K B AT 1 B RS B A A6l CO, ;5 SR
JE AR TE S 2% AR AIHE T, 400 T
580°C (EC1),740°C (EC2)F1840°C (EC3)Z 4N
O BLRRE S TR TR B Ok . RSN B
JE R4 CO, , 4 MnO, AL, T8 RS T 5% 1k
Sy ml I O BRI A (FID) A Y CH,. B A
FEIMBRGE R A A LR AT K A e A B G E 1
PR il R RS AR P PR U, E D AR R, R 633
nm P Z-50HO W B G ER R G5 A4 A2 1k B
Wite 7~ T Rk E AL S bR AL A HLRR B Tkt 7 rp
TE B ) e A6 W) B 22 Sk Ol 2 A 24 A e (OP).
IMPROVE BFSCEEAT HLAS E A OCT + 0C2 + 0C3 +
0C4 + OP, JTLE M E XN EC1 + EC2 + EC3-OP.
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1.4.3 JLEM

FH v B2 B BR PR BERF 98 BT R I 92 56 25 BE
A ECR X 9 % % 3% X ( Epsilon5, PANalytical
Company, Netherlands) X Teflon #£ & H A9 152 TC &R
PEATA3HT , M5 T R AP 2R L 45 (AL) (BE(Si) 55
(Ca) i (Fe) Rk (Ti) , HAATT 7L UL SCHR19].
1.4.4 BT

2.0 em” AT A 2 mL BB 4K | HE 2E
Bt h, SR AHEFFLUERR (0.2 pm PTFE membrane,
Whatman ) 1. ] F 42w 2145 B2 0F 55 BT RO
N3k S [ 3 27 23w 1SC3000 €515 F1 MA B F: 4> Hr
LC, BARS B 75 12 UL SCHR[20 .

2 HBRESH
2.1 PAERSAAY BRG]

FI 7 ICEK (AL Si Ca,Fe Fl Ti) Al LC 4351
7RER DS AN BB FEPE 2 SRR ALLST Ca Ti
FI Fe 6 3 43 50 5o L 0 407 16 349 1 2. 41, 2.28
172, 2.39 F10. 19 pgem A0 H 5 S DS
OB LC e 3 A W 4 | 257 {H 396. 5 1r1g-m_3 4]

I H 52 Sk BB = F, AN 0 fa) , & AR —k
DS Fff(4 H 24 ~26 H) M4 K BB FHF(4 A 29
H5HS5S5H. 5 H8H~13 HFAI5 H17 H).

1 AT PM, b EEb2E R v B
U REOKF. 2 1 R, F 0000 (E] PM, ¥R
JEXEAE) 133.2 wg-m . DS H/E] PM, , Al Si,
Ca . Fe FIl Ti ¥J{H 4> 935 5) 242.5, 12.99 , 13. 46,
8.13,10.72 F10.88 wg-m >, H i 4 H 24 H
PM, . Al.Si Ca, Fe il Ti ¥ {4 5 %11k % 300.5
17.69,18.90, 11.47 , 14.11 I 1.16 pug-m >, B
B T IEH KA (ND, normal day). B4k, DS 18]
Ca’" \Mg** Fl Na ™t 2 3L W] & 7+ 5. BB HWITH] PM,
LG ¥ 4> 5 35 #) 139.7 pg-m ™ Al 829.2
ng-m B & T ND W] 78 4 WA oA e
BB1.BB2 ., BB3 Fl1 BB4 #[A] LC ¥ Ji 43 5 35 F
508.8 . 897.5, 756.2 F11519.1 ng-m~*, + 4> i
F M T ND DS WAL peAbh, BB MW [E] S5 A 9 R
BRBEAASEAY KR CL™ e Bt W) s . ol
W, R 5T R M LC v LIAR 4 b s it DS F1 BB
FHAF.

F1 BBMEZEPM, FEELNFBRSRERES RHAF
Table 1  Level of chemical components concentrations in PM, 5 and scattering coefficients in spring at Chengdu
ND DS ND ND ND BB3 ND
it H (04-19 ~  (04-24 ~ (04-27 ~ (051_3219) (04-30 ~ (0121-335) (05-06 ~ (05-08 ~ (05-14 ~ (0121-3147) ND DS BB M
04-23) 04-26) 04-28) 05-04) 05-07) 05-13) 05-16)

PM, 5/pgem 3 107.8 242.5 117.0  216.7 118.1 189.2 131.4 114.9 83.5 161.8 110.4 242.5 139.7 133.2
LC/ng+m 3 93.2 194.8 218.1 508. 8 246.4 897.5 275.2 756.2 255.2 1519.1 203.0 194.8 829.2 396.5
0C/pgem 3 16.8 20. 4 16.6 24.3 18.6 27.9 17.6 24.1 18.6 41.8 177 20.4 26.5 20.7
EC/pg-m =3 4.8 5.1 6.4 9.9 5.6 9.0 5.5 5.5 4.7 7.6 5.3 5.1 6.6 5.7
F~/pug-m™3 0.4 0.5 0.3 0.5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 05 0.3 0.3
Cl~/pg'm™3 1.4 3.0 2.3 4.5 2.1 6.9 2.8 3.1 2.0 6.8 20 3.0 41 2.7
NO; /pgem 3 6.4 5.7 1.1 31.7 10. 1 21.4 13.9 7.3 8.6 9.5 9.3 5.7 1.8 9.7
80?2~ /pgem 3 12.4 12.6 14.9 37.2 16.5 32.6 28.6 1.7 8.6 140 151 126 17.1 15.5
Na*/pg-m ™3 0.9 1.7 0.0 1.0 0.2 0.0 0.4 0.2 0.1 0.6 0.4 .7 0.3 0.5
NH,/pg-m =3 2.1 0.7 6.4 17.1 4.7 13.4 10.6 3.5 2.4 5.4 45 07 6.3 4.6
K*/ug-m 3 1.3 1.9 1.5 4.0 3.2 4.3 3.1 4.4 2.3 8.6 2.3 .9 48 3.0
Mg?*/ug+m ~3 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 03 0.0 00
Ca?*/pg'm 3 3.2 7.3 L5 0.6 1.7 2.4 1.5 1.3 1.9 2.2 2.1 7.3 .4 2.4
Al/pg-m 3 2.60 12.99 1.59 0.97 1.15 0.73 0.16 0.87 0.32 0.62 1.37 12.99 0.84 2.41
Si/pgem 3 1.90 13. 46 1.43 1. 14 0.96 0.81 0.23 0.72 0.39 0.53  1.12 13.46 0.76 2.28
Ca/pg m > 2.10 8.13 0.78 0.82 0.99 0.62 0.27 0.77 0.36 0.53 111 813 073 172
Fe/pgem 3 2.30 10.72 1.58 2.85 1.28 1.32 1.26 1. 16 0.46 0.84 1.47 10.72 1.33 239
Ti/pg-m 3 0.20 0.88 0.16 0.14 0.11 0.09 0. 06 0.09 0.05 0.07 0.12 0.8 0.09 0.19
b/ Mm ~! 328 567 589 1180 460 1129 806 523 364 884 460 567 726 530

1) F55 A E A (A -H)
2.2 SBIHEERE

1 A AR 2 B0 22 BUORD P B R G [
AR aFA . R AT 22 00 3 [R) FO 2R B Ny
{4 530 Mm ™', /NI RAELIA E2 962 Mm ™' (5 H 6

H 03.:00), /Nt fe/NME R 50 Mm ™' (5 A 14 H
06:00). &l 2 M ui#h 2 E B L A T IR AR fb #
Pl 2 AT B R AR A B I R Y K
], SRR TR KURITAL X, S A7 B AU 38 & BT R
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A T A T RS 2R R S AT

3000

1 500

1t R B Mm !

L

1 1 L
05-05  05-09 05-13 05-17

0
04-19  04-23 04-27 05-01
70

0 L ) : ) ) ) .
04-19  04-23 04-27  05-01 0505 05-09 05-13 05-17

HH# (H-H)
E1 MHBEFHNARBMAEAINEERBEHER

Fig. 1 Daily variation of scattering coefficients and inner relative

HIXHRHE %

humidity during spring period at Chengdu
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