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Abstract Aerosol samples of PM2. 5 were collected from 1 January to 31 January and 6 February to 24 February
2008 in Guangzhou. The concentrations of organic carbon, element carbon, water-solubility ions of all particle sam-
ples were obtained by chemical analyses. Ambient light extinction coefficients were calculated by IMPROVE visibili-
ty formula. The results indicated that the average mass concentration of PM2. 5, OC, EC, water-solubility ions was
89.0453.4, 16.9£11.9, 5.94-3. 4, and 43.94-23.5 pg » m *, respectively. The averaged value of extinction co-
efficient was 342+ 185 Mm ' in winter. The major contributors to ambient light extinction coefficients included
(NH),S0, (36.3%), NH,NO; (14.5%), POM (26.6%), EC (17.4%), and NO, (5.2%), respectively.

Key words PM2. 5 aerosol, chemical compositions, extinction coefficient, visibility

s BHHE  2008-08-06 Wi F|, 2009-09-27 W& &
REBME  HEEABRAE TRESUEETETH (TAP09320) BB Al oh Je 98 8 35 BHIF B BT S AR 55 £ 464 (ZX20071201)
fEER-AN MK, B, 1979 FB4, Wit, BRI, FEMNFRIIFEN ., Email: taojun@scies. org



PRAF: T MA TR R BN STk H - iF5E

5 7
No. 5 TAO Jun, et al. Contribution Factors of Ambient Light Extinction Coefficient in the Winter of Guangzhou 485

1 5|F

RABE DL EE T 2 Rk i 3 2 A R AP 5E [i]
Rz — . REDLEE T BRI & By A 5~ B IR aS s
PR VR BE AR - 1T DL B GE RGP (Pope et
al. . 2002), REULEE T R E 82l T RAh 1
AHOCFNROE R PE S Ery . PRI R SURE L B2 2
IR A SR A AR AR AR L — (Wat-
son, 2002), [EAMKAHE I EEABFSE 140 TR
K[ 1988 AEFEHE ST 30 AHE UL AN PM2. 5 WL 53
LA b STt 1 R R RE DL EE W 34 IMPROVE
(Interagency Monitoring of Protected Visual Envi-
ronment) (Sisler et al. , 2000), RAF[W.,
B 25 B S T 4 300 ACRE 2 % 08 I BF 5
(Chan et al. , 1999; Doyle et al. , 2002; Kim ,
2007), FEFERTHEWE T Hit T 1 —Lefff e
TAE, IS — @ MR (EHi%, 20015 R
&5, 2003; IEZESE, 2005; Yang et al., 2007),

IR A BR = A Hi XN 1T RIS B R A Tl =2
— T AR LS 4 R AT B PG, T A
BHEFESE AN, T M A0 0K ) 114 75 Gl B R ™
VR I ANBORL Y 15 G BT ) N b XCORAURE L
FEL2REIAA (Wuetal., 2005), JT4EfA%EH %
WETFRET N R AR L BE I, b FE B0 AUk
PERA B G R P HEEIEFET RARE DL
WKLY T VR B PR . R IR R A
SEWFHATRRMBESE . 8 71 R SRE L
ETHERJRERE (Deng et al. , 2008), dbat K2#E
SUDSRRRCEY I CNEY S LT S G A R Aty W
DA R NO Ve BE S SEAT 0 #0280 0] T I i
SERE WIS R BORIIK IR 23 T HIUH R EON TN R
SIHERBTTER (XDBFHESE, 2006) , X EEHF5E
BCRRTHE— 25 DT T MR UL BE T R 104 B PR ke 38 ¢
KAER, (BEA BARARAT 3 80™ MR RE WL
REATR 1) 3 2L Wy B L Tk

AT SE R HIHE B PR BRI 5 i R A0OUL ]
FERAE R 5, 283 2008 4F 1~2 ] 2 50 Ky
S, A5 T PM2. 5 KA T, A PR
TCER KA K NO, 7t e B 55 5% — T LI B dls . Al
A IMPROVE {8t R 805024 5045 20000 ) 18] 45
R RATYG R B PM2. 5 th 3232 (6 4k 2 1845 F

NOXF R R B TTok R WP T35
JUINAZERARE DL AR A R 5 e U A R
IS R s e B TARRBURL KT8 .

2 EXWEFE

2.1 FREEHS

SRAEH A B AE T N T I X A e IR B B 24 A
SEAT LA RBETH (23°07'N, 113°21'E), FHEHb
29 50 m, SRAERE BV REX, 2 km [
PTG S AT G i, T L G A S G 4 L T L
BT, WG A — e R FARER T N
X KA TG YK
2.2 HRREMHEMELBERE

2008 4F 1 Hf1 2 H 6~24 H, {fifxH
RP2000H BIRAEZE, B RFE 1 PM2.5 H:50,
SKEERFIRN Y H Y 10 B (JEECEHE, R ED 2R
HY 09:30, REEAEAN 16.7 L« min ', i
(A BE MR A AR 47 mm () Whatman £7 32,
2.3 NO,REMSKEFHERE

IR 431 BUA ALY AR U NO, it 5
WHE, FITZY 2= MAWS [ 3l S 4 il 78 40 X
O FEXR . R SEREET, IR
1 PWD22 U R A G AL IR (LLAMA ] U T
D OULI R R ILEE
2.4 HEmLESH
2.4.1 JRIEWEE T HH

BIHC 1/4 FASBEIA 10 mL 87K (H
BHR>18.2 MQ), #AZEE 1 h, R 0. 45 pm 1)
A uEA IS E A, P BBl A B b BRI B B 5T
SR % 1) Dionex-500 H B - U0 /K i
PEE P81, Na® . NH/ . K1 Ca* 4 FfH
B CS12A Zr Bk fit CG12A 34 & CSRS
PR g 2 AT RS DU 3 B, R R R0 VR BE O 20
mmol « L' MSA, ## A~ 1 mL « min~ ', 3 f
FIEs+ C1 . NO; #l SO i f AS11-HC 43 #r 4t
FAGI1-HC {94 & ASRS il #5 147 450 53+
B, WRPEME 20 mmol « LAY KOH, A 1
mL « min ', B BT 45 H R 36 B YD B
(DRD Joz i 5 il dn o, BRI 10 SAE A A 1
A, BES R EWREL 0.030~0.100 g« L7'EF, 2
VI bR E D 22 0 £ 3020 J5 i ¥R B #E 0. 100 ~
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0.150 g« L7'Af, ZRARUEMZ/NT 20005 KRG
Frt R T 0.150 g « LI, FoiF AbR e fin 22
H10%,
2.4.2 R HUEEFa TUF BT

B KBS B OC (Organics Carbon) F1 EC
(Element Carbon) Z3#f2% A o [E Bl B L BR 31 55
WEFE AT I 5250 25 19 DRI Model 2001 #1873
#r{¥ (Thermal/Optical Carbon Analyzer; &[>
BAFFE IrbdD . N IMPROVE #4015 S5 10 52 55
i (Chow et al. , 1993), Z LRI EENHRR
WUZ: fE A Al He 55, 2 ilfe 120 C
(OC1), 250 C (OC2), 450 C (OC3) #1 550 C
(OC4) F» Xf 0.526 em” PR A BEAT A, Ky
IEAC_ B EUR S I R4 CO. s SR G PR FE L T
F2XH0 0 HOHEE T, 205 T 550 C (ECD),
700 °C (EC2) #1800 “C (EC3) A M, Bt
FEm T R B R . BRI IR RS BT
PR CO, 2 MnO, figfh, TR JF A5 T 5646
AlE A KOG E R AR (FID) fadpy CH, .
A TR AR v, 0 LR T K AR Bk A I AR T
TE RO g A AE MR, PRt R, A
FH 633 nm B 5 — SO I IS AR KOG ER I AE AL
WA 487 ) 0 2 e B A PR bR . A LR Bk Ak
FEHIE B BRAL I FR Z R e 2 A I 2 e (OP)
IMPROVE B BURE A B E LR OCL + OC2 +
OC3+0C4+OP, Jt&EKE XK EC1+EC2+
EC3-OP,

3 #R5i1iE

3.1 PM2.5, NO;, BERERSKEFERBEENER

JUMAZE PM2. 5 IR 1, PM2.5 H
BT N 89. 01534 pg « m* . AL
H 16.4~254. 6 pg » m ¥, OC itk H 16. 9+

R TMNZFPM2LS LERSREREKTF

11.9 pg » m™®, ASLFERH R 4. 1~53.7 pg » m °,
EC BT By 5. 9434 pg » m °, AL HIN
1.8~13.8 pg » m °, JKIFMER 5 BNy 43.9
+23.5 pg + m °, L PM2.5 R E
49.3%, JKEEMEE T SOF . NO; Fil NH, ¥k Ji#
AR, A 19.449.0, 10.149.0 F17. 04 3
pg e m *, B 1A ZE PM2. 5 R LA A
H¥ (kB fb ka5, 1Bl 2 & 2R RARE LB
NO, FISLHFZ H A2, WmE 2 afm, 4%
BEDLE S 5.943.6 km, 22 LJEE N 1.2~19.6
km, NO, H¥EWE N 109.4+64.3 pgem 7, ¥
FEVEEE N 39.3—300. 9 pg e m*, AHXFIRIE Jy 58. 5
+20.0%, ASLIEHEH 16.6~91. 0%, KK 1.7
+0.8m-es ', AMLIER 0. 4~3.2m-s"",

HE L fE 2 ArE, 1 H 2~12 HE— ks
SR )AL 1 31 K A B, BB L BE /N T 10 km,
PM2. 5 Fll NO, iz i 4 B R R LB B K F . Jorp
PM2. 5 Jii fa ik BE 48 4L 60 pg « m . AAXFIREAE
8OV LA, FHRE/NF 1.Omes ', 1 H7H
JEIX RS R A BTG Y e T E I — K, BB
EHA 1.9 km, PM2.5 HIEMkENEF] 254. 6
pg e m °, MRZEE PM2.5 HSMEWKEFRME (35
pg e m ’) 2y 6.3 5, WA T A 44
(WHO) PM2.5 HIJMEHEEARME (25 pg » m™*)
259.24%, 17 18~20 H J&— U SLIN 8] 4 %5 1
TR, Hi 1 A 19 HisYeus k™ E, fEl
BEHA 1.9 km, PM2.5 H¥EHKEN XS 161. 4
pgem °, 1 24~30 H H B L Y I 2
fiif PM2. 5 55 K15 Y W P 5 76 1A A v & K
-, SRS AR UL B AR A E] 10 km DL L,
FWIE (2 H 6~12 H) BEWEFHERA 6.0
km, AHXSIREE/NT 60%, W)@ T — ks K<t
FE, PM2.5 Bk B 49(Ey 75.1 pg » m°,
PM2. 5 th FZ4b 2140 SOF . (5 PM2. 5 it

Table 1 Mass concentration of PM2. 5, water-soluble ions, and carbonaceous aerosol in winter pe * m?

PM2. 5 OC EC SO~ NO3 Cl™ Na™ NHy K+ Ca’™
1H 81.0£61.4 16.7£13.3 5.5%3.7 16.1£9.0 9.3%9.4 2.2%+2.3 2.0%E1.0 6.044.6 1.9£1.3 1.1%0.7
2H 102.0£34.8 17.4£9.4 6.6+2.9 24.8%6.1 11.6+8.2 1.5F1.6 1.94£0.3 8.6+3.1 2.64+0.9 1.2%£0.2
Sty 89.0453.4 16.9£11.9  5.943.4  19.449.0 10.1+£9.0 2.0£2.1 2.040.8 7.0+4.3 2.1+1.2  1.2£0.6
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Fig. 1 Diurnal variation of major components of PM2. 5 in winter in Guangzhou
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JEAR Y A0 Y6 A .
3.2 HAREBZEHTUFE
FIHISE E IMPROVE B9 11400 45 21 1) 350k 9
Ht &R B (Bo) it & A (Sisler et al,
20000, RIFFETMAFERBRITHICREL 2
Fa g /(1
B =3f(RH)[(NH,),SO, +NH,NO, |+
A[POM J+10[ LAC]-+1[ fine soil |+
0. 6[ coarse mass |+10, D
Horh (NH,),S0, =4.125 [S]; NH,NO, =1. 29
[NO; ]; POM (particulate organic matter) =
1.4 [OC]J; LAC (light-absorbing carbon) =
EC; fine soil=2.2 [Al] +2.49 [Si] +1.63
[Ca] +2.42 [Fe] +1.94 [Ti]; coarse mass=
PM10mass—PM2. 5mass, RH NHIXHEE

F2 FEMBGEESHT (RH)E

SRED AR B K R A,/ (RED HUH WK 2
(Malm et al. , 2001), JR NG —I 10 RE
A WEE 25 B B0 Mm~ ' AG22 4y
ALK pg e m™?,

HF5E ] [fine soil] F1 [ coarse mass| W
T %F Bow TTHRAR /N (Cheung et al. » 2005), IAk
ZEF NO, AW e/EH (Hodkinson, 1966),
R AR TR A2 T BB IE Dy -

B3 f(RH)[(NH,),SO, +NH,NO, ]+
A[POM]+10[EC]+161[NO, |, (2)
Hrp [NO, ] #fiky mgem ?,

Kl 3 NA T RN H A i@, &%
JUMRAE G R A 3422185 Mm ', 1 A k4
IR/ € FNSRUL - LIRCE 5 - e (N i WS RV
A1 19 HEHE R B 50 903 MmH Fl 624
Mm™', (NH,),S0O,. NH,NO;, POM #1 EC X}
TCRB BTk B0 22. 6%, 23.5%. 33.3%.

Table 2 Statistical summary of mean f(RH) values in selected relative humidity ranges

RH [ 40%~45% 45%~50% 50% ~55% 55%~60% 60%~65% 65%~70% 70%~75% 75%~80% 80 % ~85% 85%~90% >>90%

FSRIDMHE 1.22 1.27 1.33

1. 38 1.45

1.55 1. 65 1.83 2.10 2.46 3.17
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Fig. 2 Diurnal variation of visibility, nitrogen dioxide, and meteorological parameters in winter in Guangzhou
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Fig. 3 Diurnal variation of extinction coefficients of chemical compositions in PM2. 5 in winter in Guangzhou
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