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RLERT £ X PM, 5 B H 5 75 RAFAE 4T
hTHE M RESET FRAE KR 8 A K

(PN AR TRIE AT S BE, R, 610041)

W OE CNWFITNERTE 2019 SE BRI (PMo. PM,s. PM,) FI4IEURIY (PM,s) R4 50 175 YL RAE
R AE R, % BAM-1020, Sunset OCEC 43 Hr A3 3 1l o) Ji 5 7T oA UL 40 11 200 5508 49 v e 28 43 TT 8
TR AL, I B 50 B % e 20 5308 A R IR EAT AT R SR A5 SRR, 2019 4F gk T
p(PMyg). p(PM,s). p(PM,) 4E I {H 4 %] 9 75.93. 47.57. 25.98 pgm™, % 2015 4E 43 % FF&E T 30%.
26%. 50%, BB, PMys H p(OC). p(EC) 4E¥{E 4y 51~ 9.29, 2.68 ng'm™, PM,s 1 di tb 435Il 4
20%., 6%, AbTHAKAKF. R Cabada it Jy i, HEH p(SOC) . B . Fk. & VUFEHMHE S HIH 3.0,
13,25, 47 pgm™, FERAMAE, £FSGTHEEY. AANSREER T, BRI E S k4
A3¥92h OC4 T OC2, 4 0Tt vik 3 W V5 Y S5 0 W N F 1M 35 1. OC/PM, 5. EC/PM, 5 U (B $47 Fifi 5 YL S5 44 i
FIM/NE N, BB OC A1 EC AN 25 e KA HI B F. Bl i 4 = — Ik is Jead B v p(PM, 5) 5 K{E
5] 138.5 pg'm>, p(0OC). p(EC) H{E /50 19.4, 6.5 pgm™, HAETG KRS MILE, p(OC). p(EC) ¥y
HEINT 1.2 4%, R W AEAT 45 SR 2 W 2019 4F sLH0 TR 41 20 £ ZOR R T AW MR be . IR . HLsh B HE
. BRI

XKW PM,s, AMLER, JUEM, FTWEHE, KIRMHT, RS

Pollution characteristics of carbonaceous components in PM, 5
in the Chengdu City

XU Xuemei FENG Xiaogiong CHEN Junhui ™ YIN Hanmei

ZHANG Yi LIU Zheng
(Sichuan Academy of Environmental Sciences, Chengdu, 610041, China)

Abstract To investigate the pollution characteristics and potential pollution sources of carbon
components in atmospheric particles including PM,,, PM,s, PM; in Chengdu, BAM-1020 and
Sunset OCEC analyzer were used to analyze the variation of carbon components in atmospheric
particles during 2019, and the factor analysis was applied to explore potential sources. The results
demonstrated: (1) The annual average value of p(PM,), p(PM, ), p(PM;) were 75.93, 47.57 and
25.98 pg'm”. Compared with that in 2015, it has decreased by 30%, 26% and 50%, respectively,
which showed the pollution of atmospheric particulates has improved significantly. (2) The annual
average value of p(OC), p(EC) in PM, 5 were 9.29 ug'm~and 2.68 pg'm™, accounting for 20%, 6%,
respectively, at a low level. Based on the Cabada modified method, the calculation results of p(SOC)

in four seasons were 3.0, 1.3, 2.5 ,4.7 pg'm~.The seasonal distribution characteristics of carbon
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component and SOC were significant, and they were higher in winter than in other seasons. (3) The
average mass concentrations of OC4, OC2 were the highest among the carbon components in the
different air quality rating, and their mass concentrations increased with the aggravation of pollution
grade. However, as the increase of pollution level, the ratio of OC/PM, s and EC/PM, 5 both showed
a slight downward trend, suggesting that OC and EC were not the control factors for pollution
weather. With analyzing the typical pollution process, it was found that the maximum value of
p(PM, 5) was up to 138.5 pg'm~, and the p(OC) and p(EC) were 19.4 pg'm~ and 6.5 pg-m?,
respectively, which increased 1.2 times than that in un-pollution days. (4) Four major sources ,
apportioned by factor analysis, were biomass combustion, coal combustion, vehicle exhaust
emissions, road dust.

Keywords PM,s, organic carbon, element carbon, seasonal characteristics, source

apportionment, Chengdu.

KARH 3 5%, /25 PR 2 R . AR (@ e 4 i B 2R U ) PM, 5 2 UK ) 119 i
ZHRER AP, AR A3, KR U, TOHLOC RS S Sk E S PMy s S S, B
Hi PM, 5 oLV BE 11 20%—80%" 1), =B 5 fiic 4 43 0 A HLAk (organic carbon, OC) 17T % ik ( elemental
carbon, EC) . A3 HLAR AT 43 Sk — W U5 L 432 HE 500 — WA LB R 40 28 516 A 2 B I A 10 — A HIL Bk
(SOC) M, FH b #EA1T (1) 22 348 05 SR S5 A7 B ) 01, JE W A A R 2L o0 28 ik EL AT 5o g WA o 1, A Sl i
YA B SON A RN Sl . A MLAR AR L DR B i RSOk, 3 A ELAE L, S e R UL AR S
SR T

YR s LA E R A I S 25 5, NI BT R 2281 | 24 ™). Bar, ENAh 4
X RUEHERE U E AG A ITS T RAIURE ) 1o ST G R T e T R RIS, (B T DA Z
F . HB IR RS 2 B PG R A i DX A AR A D, UL AR T XL S T AR S R O T,
VI 29 3% ) T AL, AR 3R T 24 20% H T 36%GDP Fl 30% HLah 4%, KA 5 Y HE R n) 8
T3 PO R AT ik 2020 AFHE AR TR, AT Al 548 . BEVRSSH4) . 8T A SR AN ALl s e By R Y
S T TR A TG Y (), B 28 R B S ) S 3 . 2019 4, sUER 4R B R ELB) T 287 d 1)
D3 s, BT 3 T 7 YRI5 Y RARTIE, PM, 5 4F- 349 7 i vk B BE [ R — bR i (35 pgm )5 — & 1Y
2.

B 38 A AE L R AR T 2019 AR UKL (PM o, PM, 5. PM) it i e FEFI PM, s H OC., EC i
WBE, S AT URLY) . OC. EC Rt 2 43 Jot v B2 1 A8 A AR, AR A5 T i TR ) PM, 5 ' OC. EC 1Y
15 YRR, S HT IR 43 (AR A T ek U, AT R AR T PM, 5 B 2H 73 255 B HERL 4K .

1 MRLFIT 1 (Materials and methods)

1.1 FRECREE

SRAE U AT T A T A XN P 5 DU B 18 5 EAE AR T (104.0728°E, 30.6325°N), B Hb & 18 m,
W1 A%k S A0 B A S, iR, R X oA 4, BRI Hh B e s AR v 3 X BB 25
JiHE. PM,o. PM, 5. PM, T 8 V¢ B2 I £ 05 43 51k A 3 5 55 [F Metone 24 7] BAM-1020 {3 &, SR A i i
129 16.7 L-min™". i 53 (OC., EC) J5t it v 2 i i 405 >k U5 T 3 18 Sunset /A 7 9 Model 4 78 £ 13X
%, RAEULE A 8 Lomin™', B[] 43 HF3 1 he G 8080 (kL B2 . AH X8 BE 45 ) i 38 [ DAVIS Vantage
Pro2 Plus H. S50 5 WAL AE LR A ER RS . T[]0 2019 4R 424F.
1.2 BT 5 B
1.2.1 ki ot

BAM-1020 {5045 &% 2 F) F B 548 it o 8 Uk 114 J5 HHL ok 0] J0 3000 PR3 84 o ) SR 4 I i vk . A s
SRR, R D) 525 5 3EACRAREE, R TR R A B RS I, C IR & i) R T
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TEZF I RAR T OB (1A 8 IS L RE it 23 A e sl e 15 UKL 1) o AT 2 = (1) 22,

I=le™ (D
O, T B TR) P B SRR B, 1y S ARSI B SRR, u N BAL PMy 5 BT A (em™g ™", E
H), x o PMy s U (grem™), 1 Iy FACER IR, o o H55 A5 Y x BOMEL, 5 58 B2 R AT 4 5 B R]
5 PM, 5 A i

@ Sampling site ‘AR

Elevation/m

5323 1479 364 0 10 20 30 40km

B 1 pR T SRAE A B L 3 i B A
Fig.1 The elevation around sampling site in Chengdu

122 55 Hr

Sunset OC EC 3 #74X % FH £ B BR L 2 £ 5 T A4 #F 3% fif ( NIOSH, The National Institute for
Occupational Safety and Health) 1A 1] (1) 3827 /5 27 J7 2 0 78 7 A0 B8 AR 1 194 HLBik OC ot & ik EC. A
e P8 AR S A, ISR PR AR 2 P Y PML 5. ZEBE R B THELRR 7 T, A3 &% i 5 D)4 A K (He,
He/O,) R UCHAJIE B PM, 5 B A LB F1 T 28 Bk, AH WL B9 A HILA F B Ak 7 ) 1\ MinO, AR 4 5% Ak i
CO, S, JE LT AR HLLL MG 2% 52 90 il 5
123 Jrigfad

BAM-1020, Sunset OC EC 7£ 4k i I3 g ot b 42 ] 25 AL A5 A A vl s vfiE XS 1D i 728
INASC gt B e FH ™ s 2 BEAXER BRAE AR, 2 SO SRR i B A TR M, PR TR VAL B EHF7E EPA 45 2 Y [
BITE£5% . BAM-1020 8% A 2 U, 7EfE/ MR AR R T 2s A ST 2 B ROERE R, JFH
I S R A AT X LE, B PR IR ZETE 5% LAY, PRIEAAS IE R s 4T, I iCRo nl 5. 2R, FHRERE AR
HEFE WO Sunset Bk ZH 7350 BT ASGHEA T 2 I3 3 /0> 3 A AS Ti) e 5 s 38 10 s o TR R V7 08, v 45 00 3
(E5 HATLNMEAA , UG M 2Rl 830 DL W0 A 3 50, A5 307 A RS o o 00, 2 e v 3 50 B 7 LA
A

2 258 59718 (Results and discussion)
2.1 PRI B KT

2019 4 BLAB T p(PMg). p(PM,s). p(PM)) 4E- 1B 53 5l & 75.93., 47.57. 25.98 pg-m>, Z& 45 4 {E 1N
]2 B, ORI o i v B 3 IR A R B AR fa 3, TR T A B MK 2, RAY B
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U, WURLH BR85S0k [23] G ie AR TR, &R 2 H XD RS, IR A S8 8, Bk 2 2L
PM, /PM, A 5 05 5 B A TR LTI a3, PM/PM, 5 LU B 5 B BB [, & BRI
W AT PM, s W T A 6. ZEMHR B 350 A AR Y p(PM, 5) K T Bl 5 — 90br i PR A
(75 pg'm™) 175 4L REH 50 d, 4 b 14.3%, Hd BEV5 gL RECH 9 d, /7 LR 2.6%. 5 2015 4F
( p(PMyg). p(PMys). p(PMy) 43 5l 4 108, 6474, 51.97 pg-m™™) M L, 2019 4F p(PMy). p(PMys).
p(PM) 435 T B 30%. 26%. 50%, Ui BH S# T SR B — R 81 K005 Yo Bl VA T B IS T 48 3 1) 3L
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Fig.2 Seasonal variation of PM,y, PM, 5, PM,, PM,/PM, 5, PM, s/PM;, in Chengdu

2.2 PM, s k4l oWk B 43 A AR
2.2.1 OC, EC ¥4

2019 AF LI w5 A7 SR (°C) « A X2 (%) ARG ( mes™) H A8 A0 R X E 3R T G 5] 3—4. f &) 3 7]
5, 1—2 AR, A SES 0 8.51 °C 1 9.74 C, LAFERMRS IR PIAE 2 A, 1V 5.46 C. EZE&S
W10 A, 8 ¥R 29.04 °C. sl T 389 AH X8 B 7E 64.51%—79.03% Z [A], 4 Z= B {H Ny
67.81%, FKZBEII(H R 76.36%, B35 K FH T Z=07 . sl i 447 K AR fb i B2 5/, H ¥ X 7F 0.68—
1.08 m-s™ Yo N AR fL, 35 XU AR, L PE XL 4), & Z5 7/ NS mes™) B35 h 93.79%. i,
T 46 25 AR R o TR A R A AR G 4 1 S 0TS e M LA 1, L P T 000 s DR O L B BB, 5 i
B AR AS o P R R, 5 R H 5 Yead fE.
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Fig.4 Wind rose during 2019 in Chengdu

2019 4F, AR T PMy st p(OC). p(EC) 4 ¥ 1H 73 h 9.29, 2.68 ug'm™, 4 5334 20%. 6%.
p(OC). p(EC), OC/EC 8 H AL ULIE 5,1 H % 12 H p(OC). p(EC) 2PN/ ik, =797 L2
K EAK, &7 p(0C). p(EC) BIME /3510 14.30, 3.93 pg-m >, 232 E 0 2.1 £, 1.9 f%. OC. EC &
5 RSB U A G, FEFE R AR, RAZEEMFE, B 23 1 04 S 300 I8 0 1
i, RARZERGERET, KA T2 BN G, 15 Je W75 5 5 FEME LIRS B 15020, [F] Bk BB JAd 1
N4, Ja T LR ) L B, A s T R B T DR, AL NI B, S S
OC/EC HIETE 3.02—4.28 Z 0], IAEIIR T 2, VA R PAETE A HL™, H LA THLSh RS
PR (1.0—4.2) FUBRBETR (2.5—10.5) Z [8] ), £ B] OC 5 BC TR E N HL3h 4 B IR B2, OC,
EC FH 2 HE AT RAF — 2 [RIEAPER 30, BT AN[R 22715 OC., EC A&k 4r 4 S &l 6 ir s (5 R*=0.80,
B R=0.87, Fk R*=0.82, % R*=0.72), R* 34K T 0.7, Ul B2 R IR AH ], (H A 2200 22, B4 = & i<
Ji ke 5 A FL e 2R A 2, DR PR ] e R A7 B A 3 i LA B R ARV IR T B 1 s e B, S Sk X OC
EC SR A — 2L 13HE.

%
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Fig.5 Time distribution of the mass concentration of carbonaceous aerosols, OC/EC in Chengdu
H1 T H A 0 A BILBR F I 2R B HE O B BR(ELAY 223K, X HE 2019 4F s T -5 [ N AT p(OC).
p(EC), OC/EC, b i#R i OC., EC HEMK ¥, 45 3R W% 1. 5477 R K =M A L, 2019 4F i# i
p(OC)., p(EC) Ab T HAXF BARAY KK, (HAE PM, 5 71 7 HoAb T 280K F, m] RE Y I A 2 AR & 2= R R i,
UL 25 0 2 B 2 B % T PR O B b O I = A A5 T, KL b R S T T e R B S AR M IX
2013—2014 4FHHEAH LL, p(OC). p(EC) 434l F I 3.71. 2.02 pg-m >, iX 5 AR 1T — R 51 KI5 4B i T
VEIM kT 5 7 RE L DA™l REIRASH . AL 3k 4= BRAT A i 36 % sh AT A B A% 1 it 8 DD AH .
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5 R 2 T L, R T OC 4757 T3 2014—2015 47 B HEBUK ST, 158 B B ER 717 3 187 i 588 425 it LA g

1% OC HEj e .
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Fig.6 Correlation and seasonal changes in OC and EC
R 1 EHNINETHEES S PM, s F1 OC, EC BT iR EX] [
Table 1 The concentration of OC and EC in PM, 5 at home and abroad
11X Region OC/(pg'm™) EC/(ugm™) 0OC/% EC/%  OC/EC
PEZI(2017) 17.56x11.83 4.08+2.95 31 7 43
KFHFP(2017) 21.7 1.85 — — 11.7
JEH(B1(2015—2016) 13.49+4.32 5.41+1.83 13.13 5.2 2.5
HPRPI(2014—2015) 12.37 3.65 16.2 438 3.4
T E L B 22 57 (2014—2015) 7.843.5 3.6+1.5 20 9 22
e (K =R 705 P9(2015) 21.93+11.69 6+3.6 17.7 49 3.6
ALHREN(2013—2014) 13.0+7.5 4743.6 — — 2.76
ARHFFE 9.29 2.68 20 6 3.44

22.2 WS BERRE

FIH NIOSH B8, 38 ik $422 Sl Oy B AE AN [ IR B2 A0 B2 T A5 31 9 Ak 24 43 ¥ 2 (OC1. OC2. OC3.
OC4., EC1, EC2, EC3, EC4. EC5), 7&— & F2£ B L REW8 S Iy I3 35 FR i, S 30 0 ) v o 4 3 1) A T e
B, AN [) Btk 28 43 Jo1 £ v J3E DL 3R 2. S (] i 20 43 41 4 o £ vk JBE 19 43 A I 2 0C4>0C2>0C1>0C3>
EC4>EC3>ECI1>EC5>EC2, ¥k OC4 ¥k B fiw i1, £ Z2W B =ik 5.91 pg-m™, OC4 J:AL 8N 4275 YL IR 1)
BRI oy 22—, BB R T A ZR 2 Ll ZE s Yy A K. 225 /34 |, OC1—EC3 fEFEE Mk —F it
W AL IR B L, T A ZR TR MR B 35 B T, EC4 I ECS 28 i VR NG T Ry, 8 ok
I8 5 Z AR IR A K.
223 ZIRA MUK (SOC) ¥k FEFRAIE

HTi SOC fliF 3 22k H BC /s Rk 91 {HAZ 7 R % AR R BE IR XT OC BTk, 2 Wifli SOC &
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HEW, Cabada S5 7R EERM_F X507 00T T O, ASFTER Tt 5 i3 805, TR A R
SOC = 0C -POC (2)
POC = (OC/EC), xEC (3)

O ERG S Y15 ) (OC, EC. O3, CO)/NIFEUIE 45558k, CO. EC 2 — U IEHF I E 24547,
O3 K R WA ) EZAE bR XF T SOC M TH5, Nk L O MR AN, CO 1 EC ¥ Ji 458 i Bif B o) I 114
OC. EC #48 #E17 217 814, 14 219 &1 % (OC/EC), F 7w — W IR HE LAY OC 5 EC M ¥k F£ H. £ 1K
8:00—9:00 I} Bt i) OC. EC ¥ B fH B 47 2 ML, 74t RL 3 (OC/EC),, An1&l 7 Bizi, Buif Bt OC,
EC. CO ¥Jhb THmf, {8 O3 M BE I A BT, AT IR — WA HEAL. @ ot 38, p(POC) MU ZE M (E IR
5.6, 55,49, 9.1 pgrm, p(SOC) PUZEFEMK KN 3.0, 1.3, 2.5, 4.7 ug'm >, £ OC Hi i Lk, BrE Z& N
19% 41, HAZ=45 218 34%, p(SOC) 4EHIH HJ 2.87 pgm™, 76 PM, s 1 /5 [l 6%. p(SOC) DU 7= 1 {f &
PR &> TS 2R, 428 OC HERHE In i[RI B A AL TS e s 14, [ Bef U AR 44 240 % 11
RS R AL BT A 3 8 ARG v P AR R B R AR 1 T SOC 1 A B AR,

2 W#HRTH OCI-ECS Ji ik & 215 454k (pgrm )

Table 2 Seasonal variation of mass concentration of OC and EC components in Chengdu(pg-m™)

Z45 Season ocl1 oc2 0C3 oc4 EC1 EC2 EC3 EC4 EC5
B 2.18 2.36 1.52 291 0.22 0.13 0.35 0.51 0.27
HE 1.80 2.22 1.32 2.03 0.18 0.09 0.18 0.37 0.20
*ZE 1.96 2.49 1.46 2.56 0.21 0.14 0.27 0.40 0.22
X7 2.97 3.68 2.57 591 0.31 0.24 0.50 0.42 0.20

AEIME 223 2.69 1.72 3.35 0.23 0.15 0.33 0.42 0.22
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Fig.7 Changing pattern of hour mass concentration of OC, EC, CO, O3

2.3 ARZ AR A 5 L RHE
23,1 AN[AZS ST S AR AL 53 1 AR AL RRAE

MR (A EE 28 S T B8 5 AQI AR FLAE ) (HT 633—2012) 1 PM, 5 Ji Ve i R 43 25 AR i 25 40, 7
AR 350 d R T JCE BV gL R, Hdh i, B BTG Y TS e R B R 128, 172,
41, 9d, 5 A3 36.6%. 49.1%., 11.7%. 2.6%, 7] UL 2019 4F sARTH LAPE K RSN 3. B4 43 i i vk
JEF OC, EC MZRfLAFAE UL 3% 3, 35 4, TE AN [A] 25 it S5 90 A WLARZH 20 Wk B 34 3 T oo Rl s
BLAs th OC4, OC2 ¥ F i fer, Wil 25 15 G A5 G AR ) o B2 1 Y% T8 v 364 o, o o vk B A Ak S 1L 40 A
1.49—10.05 pg'm™ 1 1.82—5.12 pg-m>. Hr, 0C2/0C Bfiis Y40 i T 1, HAEAE 0.32—0.22 2
6], OC4/0C Fifiy5 Ye 25 2% fin e i /Mg B TF, FefEAE 0.26—0.43 22 [8]; OC1, OC3 ¥ R 2, ok e 15 YL
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SO N RN, ST R Bk EC3 MREAL S, EC3/EC 7E 0.18—0.30 Z [H]; EC1, EC2, EC4 ¥ FF# Ik, H:
Jo E Vi FE A TS e S G E I R, Herb BC2 R AR FE B W i, YU 0.08—0.50 pg'm; EC5 22 fki
FEAK, B 8BGO EEG Y 0.24 pg-m®, AL EAE BT 0.06 ng-m™. Bifi 5 V5 YL S5 G N &,
OC M 8 % BTt HARLIE Bl N 5.68—23.33 ug-m>, ifii EC &I & A8 AL i B 4 /N, A8 AV Bl
0.85—2.65 pg'm>, iX FE 5 EC fay PR BBk A OC. PM, s Wk BE Bl V5 QL 45 G0N i 2 o 35 b a3, B
BB 25.05—129.13 pg-m™, 1 OC. EC Y34 BB 4L PM, 5 fIK, OC/PM, 5 Fll EC/PM, 5 ¥IRE 15 Y45
Y 0 AL /NI T R 3, AR AL YE 4390 R 0.23—0.18 F110.03—0.02, i8] OC Fi1 EC I A2 iR
75 Y KA B R
R 3 AFTGYFEGT KA S (pg-m™)

Table 3 Composition of carbon components under different pollution levels(pg-m™)

2RI AFE ] Level PM, s OCl 0OC2 O0C3 O0OC4 ECl EC2 EC3 EC4 EC5 ocC EC

1 25.05 135 182 1.02 1.49 0.15 0.08 0.15 028 0.18 5.68 0.85
50.40 244 286 1.83 3.48 024 016 035 048 024 1061 147

RS Y 88.12 370 424 297 6.95 037 026 060 0.57 024 1785 2.03
LR 129.13 456 512 359 10.05 051 050 0.80 061 024 2333 265

R4 AFTGRAFGN R AR

Table 4 Change characteristics of carbon components under different pollution levels

R TRAEY Level 0C2/0C 0C4/0C EC3/EC OC/PM, 5 EC/PM, s
e 0.32 0.26 0.18 0.23 0.03
B 0.27 0.33 0.24 0.21 0.03
BTG R 0.24 0.39 0.29 0.20 0.02
rfEE TS gL 0.22 0.43 0.30 0.18 0.02

7E: OC=0C1+0C2+0C3+0C4; EC=EC1+EC2+EC3+EC4+ECS5.

2.3.2 V5L FRER AL 43R LA AE

15 Y o B A 20 3 A AR SRR AR DA RS T A4 ZE — kb BE S ek B O 4], 2019 4F 12 H 9 H—15H
PM, s JRER IR BEHRSE 7 d #3115 ug'm™, HJE] PM, 5. OC. EC Ji &8 ¥k & A B 4 N R CHERHEE | i
. RE L) B ] A AL AN 8] 8. p(PM, 5) 76 12 F 7 HIFEE ETF, 12 A 9 Bk 5414, 15 FIAH
JEA T BT, R AR TS Y R AR R R A5, TS TR Al DL B R R AIK. 12 A 16 HAHXT
MBEE IR R, KGR AT, p(PM, 5) FRAG, 15 e R E G/, 17 H p(PM, ) FEAIKZE 36.7 pgrm™.
15 YL 6] p(PM, ) e KA 53] 138.5 ug'm™, p(OC). p(EC) ¥IMEEF] 19.4 pgrm™. 6.5 pg-m™ HAET5 YLK
SRR T 1.2 4%, 15 Yk B OC 78 PM, s HH Y 430 5 Fe i A BF R I, EC 5 Fe il sh A
K, FEALRIFTE 5% 2247, UG Jeid 78 PM, s B4 0 5 LA B B 15 R S5 4ET5 %4 R OC.
EC ZPEX R WA 9, ZEET5 Yok R? 1551 0.86, Ud Wi & ELA AH R R IR, 175 4L K R Ak 0.27, 368
T Y S 10 BCHR T Ak 4 40Ok 5 B N 2 4%, 15 Y I B it v D 22 7 T T
24 BRIV IRT

AHIFFE 10 FH SPSS statistic 24 X W (0] PM, s e 2 53 JoT £ v B8 450 a4 7 i R 22 ez I 4
BT, A AT 4 53 K IR R ALK 4l . SPSS B e 14K (4 )1z W FH A SR Bh 4 Sk, 4 45 S A 90 2 3 5 ik
AT B o H I RE 2 —, T IR B ST Je iy 32 BRI, B 43 A 2 AR 40 A2 1 22 8] g A
KMo 59 PE A TR, 1E 38 I 28 e K i B — A~ IR 7 H 5 5 /D50 AR s A A OGO &R, il R g 2
8 R g AR /DS, DS PR 1 25 S B B A A7) e 2 4 TR o BT SR DL 3% S

Wk s g RPN, SLEEIC3 AN TFAE AR E R T, A0 3 R R 2k e i SR 22 suik Rk
92.73%, HEWe S e F A T5 L IRAE B . B 1 44 BT FE R 44.49%, OC1. OC2. OC3. OC4 Fl EC1 5t
BREL IR, FEE R G R ALY, T 2 247 TRk 4R 26.35%, EC1—EC3 BTk Ll k. A+ 3 #hfoy
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TTHR 2R N 21.89%, EC4 1 ECS, Tk Lt 1 5 K, i A7 %8/ Lo 5] EC3. MR 4J SCHik [48 — 501, % i 4143
OC1 FZRIE T AW BB BE, OC2 FZERIE THEAAHRFE, OC3. OC4 Jz EC1 FZRIE TR 4 e
AL HOK R 1 UM A P TR e | BRI R 2R R ACHEIC. ARAE SCHR [51], EC1. EC2 FERIE TR
RAI5YLIR, EC3 KIE T 48 75 4L i, EC4—ECS KI5 Tifl ML 25 YL g, ﬁ&%lﬁ? 2 U AL
7 B AHEROE, 7 3 Y50 AHE 7 20 205 YRR DRI o] LAAS: HE T T Bk 4L 4305 e ok R 2 B A L
A RAHER . BRI AR | TE Bk ST G
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Fig.8 Changing patterns of different contaminant concentration and meteorological factors under the pollution day
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Table S Factor analysis for carbon component from Chengdu city during 2019

2H 43 Component 1 Factor 1 [AF-2 Factor 2 K3 Factor 3
OCl1 0.84 0.40 0.20
ocC2 0.94 0.25 0.07

0C3 0.90 0.35 0.21




2490 E7 N R (- 40 &
2k 5
2143 Component A -F1 Factor 1 A -F2 Factor 2 3 Factor 3
0C4 0.84 0.49 0.09
ECI 0.64 0.67 0.07
EC2 0.51 0.82 0.11
EC3 0.41 0.75 0.44
EC4 0.25 0.34 0.86
EC5 0.02 0.00 0.96
FHIEME 4.00 237 1.97
5 2 DT % 44.49 26.35 21.89
ESIWE &7 44.49 70.84 92.73

3 %512 (Conclusion)

(1)2019 4 BB T p(PM0). p(PM,5). p(PM,) 4331l Ky 75.93 47.57. 25.98 ug'm, #% 2015 4E 43 51 T
K 30%. 26%. 50%, 156 B AR T SR I — R 81 KT Ye By e it O T 48 i 3 0 sl

(2)2019 4 # 1i p(OC). p(EC). p(SOC) 435l 4 9.29. 2.68. 2.87 ug'm, OC/EC LA 7E 3.02—
4.28 Z[a], RIIHLBN % e ARBE R F 2075 Je Tk, AR 225 OC 5 BC MG R>0.7, BiW] —3%
25 AR R A SRR B 2H 43 ()~ Y53k B 434 51 2R 0C4>0C2>0C 1>0C3>EC4>EC3>EC1>EC5>EC2.

(3)BEE 15 Y S i E, OC Bvk fE 2 M B 3 b b, I EC Bovk B AR fb iR B B/, 3
OC/PM, 5 Fll EC/PM, s B 15 4L S5 4 i fin = 1fi 22 /M R e 35, AT 0L OC 1 EC Ff AN B i i s 4L R
9 i P . & 22— RS Je ik AR B TE] p(PM, 5) Sie KAE A %) 138.5 pg'm™, p(OC). p(EC) B4 5k 19.4,
6.5 ng'm . 5AETG Y KA HLEL, p(OC). p(EC) #3817 1.2 £i5.

(4) A V5 f b 25 R 2 W, 2019 47 BLAR T B 2 2315 Yo Mok U5 = 2 HLBl 22 B ACHE . R . AR Tk
e LRI YR,
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