37 % 12 E7 R = Vol. 37, No. 12
2018 4F 12 A ENVIRONMENTAL CHEMISTRY December 2018

DOI:10.7524/j.issn.0254- 6108.2018072601

RIBZL, B, EEF, O SRR E TS Rl BRI AL URFAE [ )] FR8E 16, 2018,37(12) :2749-2757.

LIU Yingying, YIN Baohui, WANG Jing, et al. Characteristics of airborne particles compositions during winter heavy pollution days in Ji'nan[ J].
Environmental Chemistry,2018,37(12) :2749-2757.

FAEEXRRETREIEBAYASTHFIE

NBEA BEHE E O#H OIHRE K& DR
I o RER £ '

(1. P EFRBERAIIE B, RS E S5 RS TEAG B R E S0 %, dbat, 100012; 2.5 i FRBE ORI BL A 5T Be , UFRg, 250101)

W OE AR R T A R E TG Y AR A OR P Ak 25 A FRAE T 2017 4F 11 15 H=12 A 30 H7E
TIT M3t R 00 0 75 3 o) R TR SR 4 PML T PM, o, IF X HE R BV B K P 8 1 BB 4l b AT 9T, &5
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Yu [ NO; .SO% NH; .OC JR a2/ Bl AET5 4 H /9 3.0 1% .3.9 1% 3.7 15 .4.6./%; H. SO I NH; JR& & /5
iR e NOS AU, BEIA VG L KT SO Ml NHY XF PM, ¢ B 34 N AY STk o8 K G it 22 i A = MBS T
W F 2 B4 SOC FE M EESY s OC Y 82.4%F1 92.3% , i W 8 ¥4 Ll [l SOC J& 0C B4 [ /3. Ik
ToHLE R A DS S BTG Q0 3, RIATEA S G Yol BB rh , R R AR B XA RE 55
SRR B R B R4 TR 0 K B A B A AR AR A R Ao A G VS e R R R T
M NO,XT SO, AHMEAL FALAE T, A% 4541 NO, B HERL.

XKW UrE, HEI5Y, PM,,, SO, NO,.

Characteristics of airborne particles compositions during
winter heavy pollution days in Ji'nan

LIU Yingying' YIN Baohu' WANG Jing' WANG Xinhua' HOU Lujian®
MA Yinhong' WANG Jian' ZHAO Xueyan' JIANG Yan'""

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,

Beijing; 100012, China; 2. Jinan Institute of Environmental Protection Science, Ji'nan, 250101, China)

Abstract: To study thé chemical composition characteristics of atmospheric particulates during a air
pollution episode in Ji'nan in winter, PM,, and PM, ; samples were collected simultaneously at two
sites ( Shizhan and Paomaling which is the background site) from November 15" to December 30" in
2017. Chemical composition (i.e., water soluble ions and carbonaceous species) of PM,, and PM,
in heavy pollution days and non-pollution days were analyzed. The results showed that the
concentration ratios of PM,/PM, exceeded 0.6 in heavy pollution days. This indicated that heavy

pollution was caused by fine particulate. The concentrations and percentages of NO; SO, NH} and
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OC increased synchronously with the concentration of particulate matter. The concentrations of NO; |
SO3” \NH; and OC in heavy pollution days were 5.1 times, 8.8 times, 8.3 times and 7.0 times of
non-pollution days in Shizhan, respectively. The concentrations of those chemical species in heavy
polluted days were 3.0, 3.9, 3.7and 4.6 times of the polluted days respectively in Paomaling. It
indicated that the secondary particles were the main cause of heavy pollution. Moreover, the
percentage of SO and NH; in PM, ; increased more than that of NO; , indicating that SO;” and NH
contributed more to the increasing of PM, . concentration in heavy pollution period According to
estimation, the mass of SOC in Shizhan stations and Paomaling accounted for 82.4% and 92.3% of
OC, respectively, indicating that SOC was the main component of OC during heavy pollution days. It
was concluded that the PM, < pollution episode in winter was mainly caused by formation of secondary
inorganic particles and SOC. It may be closely related to the accumulation of precursors,
enhancement of heterogeneous process and changes of physical conditions such as humidity. The high
humidity provided favorite liquid phase reaction conditions for NO_ and SO, transformation-toward
particulate phase and accelerated the generation of nitrate and sulfate. The degree of heavy pollution
can be effectively reduced by controlling the emission reduction of NO, and SO,. Especially, it is
necessary to control NO, emissions which can catalytically oxidize SO,.

Keywords: Ji'nan , air pollution episode,PM,,,S0; ,NO,.

B 75 0 [ At 2s e e PRk & R R RE IR I FERS I, R AUBORL 15 s © A 5% i 3% [ 25 00 o Y EE 2 [
R E AL X, B FE T E G Y KA, K KRR TG Y R Bl 3k 150 4
FERAE TG Yead R A T5 YRR AE B R X i B Y AR T T Y S DI 1) e ot A 2 [ PN 6 E
T Yt FR IS 32 A PP e A B X0 PN AR U AT 2 A AR X 2013 4R 1 AR db R E IS g
I FEIEAT I AT, R B R AR B R A RS EUR 15 e AR B AL IX S M 5 e Y 5% 1
FE[R] 5 B PSR R L PRI B TR AR 15 Y R 5T, R TS Y A
TR AR AR T 2015 AEC e RGO TS Yead AR & B IX AL AL S R FE AR bR
XI5 Yo asd BT — i 5], (B AS MU ZE HE RO AN RIS 254 T IR BB Ak DA K T 1 ) 25 ]
R S 1 40 e BT S Y A TR SRR i A0 b S JiR A L TS S R T 1 oA 2 PR, i R AR
BT (S0T ) Al YA LB ( SOC) R K AU TE T4 Y ad B vp JURE 470 A 16 K A B B2 3R Ye 502 X6 Vg Tl
2009 4Rk ZE— UK F TG G R R A TR I, B NH X B R ER AR TR 6 1) 1 ik e G B

ARG HTE T 2007 4E 11 A 15 H—12 F 30 H RFEWAME) 5 R i — U 375 Y5 A ok g ik 85 1
Bt 53 AR, LIS S 850 v Y a0 4 vl B 1R ) S BT SR 5 e i B s Y R B I B
LRI AR .

1 SEHGHR 43 ( Experimental section)

1.1 ORI R AR

AL Hb Ay DI AE T Wk (2 117.0494 , 46 36.6627 , 14K 41 m) FIH 04 (208 117.2231, 4
JE 36,4325, 134K 900 m) . 17 W s 5 T SR A T AR W o Co e AR TR R B M AT 2 20 m, J& T rhu X
B, R AgE A To I s Tk R A0S Yl FH AR B T 3k IX A 25 AR BT T 1 00 B 5 0 3l i 955 0 XoF
HEIX | FRMAE 55 1HI AR 2 3000 22411, SRAE LS A TR 900 m Y LLITHE b ] BB TG BH 4 V5 e 6 R 28 S
PM, il PM, A7 2RFE , SRAEERT ]S 2017 4F 11 H 15 H—12 A 30 H, 4 H RAEERHE R 23 h(9:00—K H
8:00) , WLBRFARTE B (BN R IR HRESE ) I BT R RAE I (] RAE RSN B M 18 (o8 ) Mt R AT
BRI AE 7= [ ORLAY) ] ShA0BERAE2 (DERENDA PNS) SRR K 16.7 Lemin ™" ™.
1.2 FEEFREE K HT
1.2.1 UKL RA ik A

YA A LT AEYERR (47 mm, Whatman A ] ) , FH TR 41 53 FK I 1 B 4150 53 A1 SR AE i A 0
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PR A ST i AR TE A8, TS aB 0 500 CHEEE 4 h (LBRA DL D) , A3 [ R HE B 2%
FHRAF AR SR AR ST, B AE S P8 S & (At H R IR AlKORE AR B 8 ) kST B T 2% B R AE
1.2.2 #E

RFERT IS IR HCAE B 32— A SR E R RS (AWS—1 B 7 ] 5 A 1k ) v, i i P08 (
BE 20+1 °C ,M2JE 50+5% ) VAl 24—48 h 5 A TFR &, LR FR A 1R 22 /N T 0.04 mg. AT R, BE i
B TE 0—4 °C UKFH N ORAFE . 5o AR AR SE PR R PR B35 23 S P, T PM, 5 1Y BT s TR B2
1.2.3 BETFHr

W 174 ABEIEBEH T 9 FUK MRS 741434001 (F~ .C17 \NO; SO% \Na® \NHj Mg™ K'fl Ca™ )™
Fit T 575 HJ799—2016 Fil HJ800—2016 , It X #% A # 4 Dionex 1CS—2100 F Dionex 1CS-1100, Ji§
BT S IR AE 10 mL KBS F/K 5] & TS BOA TR 15 min, ## 5 min 5, BOL LSRR T
[ R R % T
1.2.4  BRUSHF

B 1/4 A e B TR 453 53 B , BT SR S B 2 AT A ( SE VDIt DRI Model 2001°A) |, 77k
IMPROVE ( Interageney Monitoring of Proteeted Visual Environment) AJ#OE 7§14 IMPROVE B is0#+
FHLRE L OC=0C1+0C2+0C3+0C4+0PC; EC=ECI+EC2+EC3-0PC; TC=0C+EC= OC1+0C2+
0C3+0C4+ECI+EC2+EC3, Hrf OC #8 A MLk , EC $8 0 ik, 0C1,0C2 (OC3 F1 OC4 43 5| 483 To S i #
B BN [R) I B2 R A BLk , ECT EC2 \EC3 43 AR A FUIn A BEAMRRREE R IC R ik , OPC $i5 2 ik

2 L5 59718 (Results and discussion)

2.1 UKLV B s s AR LR IE

AHFFE G B H A REERAE] PM, 1 PM, i B A ST b bR ( GB3095—2012) FLE Y — 9 H
(B 1 FEBRAEL (23510 150 g m > F1 75 pg-m™) TR LR RAY I 18] T Wil s K B Th 04 356 PML, 1 PM, ( JiR
U IR R A AR, AT LABH A 12 A 28 H—30 H 7 Wil PM, A1 PM, (¥ RIER K | H 5
KA EAE 12 H 29 H 24 H s Wb PM,, AIPM, 53518 461 pg-m ™ Fi1 256 pg-m™, #5514 55 PM, Al
PM, R BE 430 177 pg-m ™ Fl 125 wg-m™212 H 28 H—30 H M [a] il Wl s Al & 3% PML, 7 PM,,
Y EE 551 h 62% F1 65% , 1 AEAE 15 4 FFTT Wil sals AN 50434 PM, 5 PM,, B9 ELEE 3310 46% F11 40%
AL E G YL H B PM, oo PGSR, F 75 5 i B YR A OR ) (T I T

-=-PM,, -e-PM,5 -o-PM,s/PM,,
------ PM,, k3t (PM,, secondary standard) - --PM, s " Zkk5iE (PM, 5 secondary standard)
5001 7 W34 R AE 4% Shizhan site 1.0 500 BTl SRA% 55 Paomaling site 210
Q
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Fig.1 Time series of PM ; and PM, 5 mass concentration during sampling period
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2.2 HEIGYH MRS Y H SR AL S 4 A AR
mF 1 s, MIERE S SR E IR 8 (AQD) i AR E (i47) (HJ633-2012) , 17 Wi il 3 7E 2017 4F
12 H28—30 HBIMEEUE 1.3—2.4 Z[a], Bk B E 5 YL L FEE9%, [R) A B 25 04 5k (14 75 YLK -0 vh
15 L.
T 1 REEWAATT W ok AN A V5 e B PM, R A3 AT

Table 1 Analysis of PM, 5 concentration on pollution days at each site during the sampling period

1 3] PM, 5 -7 i T3 PM, - S I3 AR m%iﬂﬂﬁﬁﬁﬁ%ﬁ i Gm@ﬁﬁﬁ.ﬁ%ﬁ
date ShiZhan/ PaoMalLing/ Secondary standard ShiZhan exceed PaoMalLing
(pg'm™) (ngrm™) limits/ (pg-m™) multiple exceed multiple

2017/11/16 125.9 / 75.0 0.7 /
2017/11/20 96.1 / 75.0 0.3 /
2017/11/21 83.0 / 75.0 0.1 /
2017/11/25 78.2 / 75.0 0.0 4
2017/12/22 102.1 86.3 75.0 0.4 0.2
2017/12/23 140.1 102.9 75.0 0.9 0.4
2017/12/28 223.0 91.4 75.0 2.0 0.2
2017/12/29 256.4 124.8 75.0 2.4 0.7
2017/12/30 172.2 80.0 75.0 13 0.1

L /REREIT G H ARG (/ is lower than second-level concentration limit of daily average)

2.2.1  JKIEPEE T4 AR

W 2 Fiw, S RAE I TS Yo V5 Y RAT PM, s A K 2 7 & B0, i st dE 5 Y A
R ARG Y H Y 4.8 4%, Hob SO NH NO; R EES M EAR 59 H i1 8.8 8.3 Al 5.1 1%, Fite:
HAT AT AR 1.8 A5 1.8 A% A 1.1 4% ; 1A e S i s ym 4e H i v B 2 AR5 44 H 9 2.9 %, Hrh SOy,
NH; NO; Sk Bl e dEis e H /9 3.9 3.7 F3.0 £, i [ 40 el e 1.3 1.4 4% 1.1 £%5. 7] W5
e H#8] SOT NH; \NO3 41534 B M 1 i, FLB4 Il B2 oK 1 PM,, o BUHR Jo et v B2 i 19 . B SO% Al
NH; B B Eb kg b NOS SkiE K i I VS YL KT SOT A1 NH; XF PM, o ¥ J3E 38 Jin (%) Bk 57 K.

F 2 TV AR SIS Y AT Y H R TR PM, T A i
Table 2 Contents of water soluble ions in PM, . in non—polluted and heavy polluted days at each sampling site

I S /3 e A e

ShiZhan/pollution degree Classification M5 NO3 SO N SNA
EISCHAE] HeE Concentration/ (ug-m™) 44.9 10.6 4.6 3.9 19.2
JiE 43 H Mass percent/ % / 22.6 10.4 8.6 41.6
iYL H HeEE Concentration/ (ug-m™) 217.2 54 40.5 32.4 126.9
SR /3 H Mass percent/ % / 25.4 18.4 15.1 58.8
EVEld ¢ FE L Concentration ratio 4.8 5.1 8.8 8.3 6.6
iU b Mass percent / 1.1 1.8 1.8 1.4
Ak /s YL L g VA
Eﬁﬁfgfﬁff degree gzljs:ificatinn M5 NO3 S0 Ny SNA
&5 H non pollution days B Concentration/ ( pgm™) 33.9 9.2 3.9 4 17.2
JiiH H 43t Mass percent/ % / 24.9 11.8 10.9 47.6
5L H heavy pollution days W Concentration/ (pg-m™) 98.7 28 15.1 14.6 57.5
JiEE 43 L Mass percent/% / 28.2 15.1 14.9 58.2
# /9t Heavy/Non pollution e FE L Concentration ratio 2.9 3.0 3.9 3.7 3.3
JiE Lt Mass percent / 1.1 1.3 1.4 1.2

T SNA (8 “IR UK MER T ) , [SNAT =[S05 J+[ NO3 J+[ NH} ]

T WIS SRAE I 8] SO NH; T2 7 43 4 b 43 51K 11.3% 1 9.7% , WAIK T4 e 4 4517 2013 4F
11—12 AAESF i X AR AOME (SO2 12.33%; NH] 10.70% ) ,{H NO; & 405 H (23.9%) & T
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Wl 4 (M (15.53% ) ABYESFEI TS8R 2013 4EFF I ML S 22454 - 140 J390,2016 4E 551
MHLEh 40 50 182.4 T, NO; F2k L3I AL NO, k464, Al W r i ALah 200 A &
BT PM,  H NOS B STRRAERS N A1 B 41512004 4F 11 H—2005 4F 9 A XF5FEg Tk X PM, 5T,
K SOT 5 PM, i) 20.88% , 03 TAHESTAE TS Y H B 1 Wil sk SO M7t (10.4% ) , W= A
W5 B TS e H T Wil SOT 5 e (18.4%) .03 i Tolk HEfL SO, FEALIE R, P U1 JLAE B AR T
A BERA R T SOT 5 LR BRFFEAR, (A V5 YL R AT SOT 35K 2 KA AR 15 Y it £
2 [N 7

A AL (SOR) FIE AL ZE (NOR ) 43 il FH >R 48 7% KA SO, A1 NO 1 % AL F2 B, SOR 1 NOR
o, BRI AR B 0 R AR AR AT FR TR AT A 2.

SOR = n-S03 /( n-S0> + n-S0,)

NOR = n-NO;/( n-NO;+ n-NO,)
Hrr n-S07 .n=S0, .n—NO; .n—-NO, 5 5 F /R BRERAR | i AHRR AR | — ST RUBE IR VRE .

ARFGEH AT E) T i Mg | M e E S g H 53E75 9 H SOR Al NOR. Hilli st 8754« H SOR
F1 NOR ~F-H4ME 5331 4 (0.42+0.09) Fi1(0.31+0.03) ,dET5 44 H SOR 1 NOR ~F-¥{E 435 471 (0.11£0.04 ) il
(0.13+0.06) , 755/ H ) 12 A 29 H SOR F1 NOR 43 4 0.53 1 0.32; ¥ &5 #5944 H SOR H
NOR “FH{H 43514 (0.34£0.09) F1(0.37+0.07) , dE¥5 %% H SOR F1 NOR ~F-3{H 5354 (0.15+0.06) Fl
(0.29+0.13) , 5L H ) 12 A 29 HiZFFE £ SOR Hl NOR 43 31%49.0.46:1 0.38. 45 4 18] 2 I 3 Rkt
1911H] SOR \NOR ZZ Ak 34 5 UKL e 2 A0 Ak 34 AR W] A0 | VR e A o) Tk A0 e B2 1 384 e 39
AR T W, s Je i E) (12 A 28—30 H ) SOR AF NOR, #1 Al 7E 12 H 29 H SOR KF
NOR, 15 B T V5 YL A SO, 75 AL iR AR BR SR IO F2 BE 2K T NOLFEAL il R £k i A 2

300 [ PM, 5 Ti%k Shizhan 10-6 3001 1PM, 5 Ti¥h Shizhan 100
_a— SOR - -~ S0,
& 250 F ¢~ NOR Hos 250 —-NO, ]
'E P _A-RH 80
5 I
< 200+ 404 & 5 200F "
8 S 3 60
E e [ o ° § B S
2 150t mil 403 § % 2
= i } x =
S u 2 .\ 14 8 g 40
= 100 | . / . ¢ 192 8
g s ool PN\ /\ o
| § .
50 W) Jo 20
L ]
1=
0 1 1 mm 1 1 1 1 1 1 1 1 1 1 H 1 1 1 1 1 0 1

.............

et

........................

........................
SO0 OO OO0 O OO OO OO OOOOOOOOO
[ Ea Ea e o Na Ko Fo Ko No Ko Ko No Ko Ko Ko Ko ot o o\ ot Ko Ko Kol |

OO OO OO0 OO O OO0 OOoOOO
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2 il PM, s \RH\NO, SO, \NOR SOR fif il 224k
Fig.2 Time series of PM, .RH NO, SO, NOR ,SOR concentrations and RH during the sampling period

WIS R (O TEETS Y HIN 9 pg-m™ 7RIS Y H I BREIRE A 32 pg-m ™ ; ULHHTE PM,
I H  AMDEEF R IS , 11 SOT M NO; WRIEAETE IS Y H MMk B K FHET5 UL H | D03 n i X
43 SOT F NO;S 2k [ AEAH YAk 2 kA . i W 3l A E S G OB RR 3.7 °C, AR
62.4% , AR 0 m-s™ ;BTG Y HISR 5.5 °C AR 24.4% , XGE 0.9 m-s™" 5 [RS8 0k 75 44 H
AR -1.8 °C, HXHEE 80.5% , Xk 2.8 m-s™  AEV5 4 H I -2.3 C, KGE 4.1 m-s™" AR
54.7%. 159« H RH K TAETG Y H , #E—B 3000 SO2 Hl NO; T RESR 1 W AR Ak 27 2 0. SUN 25021 % 3k
PR AE S I A P e A 5 B e ) 2 3 7 S 7 S MR B BR & B A 1, 7 RH>509% P} B iR 6
SEPH P A K  R AE 2 A 3 el LU Y RH AR fE LS PM, R AR (b — 3, AR SCh 4% R
FEAS SOR \NOR K RH Z8fbita#h 5 SUN 2620 (B se AR W W4, IG5 Y i RS54 F RH FHE e it T
NO, Fil SO, BRI AL > 3k 5 3 e K2 B ik 45 ) A RF e A — 3, R IR A - /K B IR AR &R
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NO AU AR R B HTARY) , o Al B8 AR $h 12 00 B 248 A0 ). ZE T 75 B, PERE R o B 1 46 1
L NO, ATFER SRR T PO S AL SO, , A2 BB AR EE , 7 BURR R £k A9 A2 18 B2 b, PR g sy e K
AU T P SRS AR 08 HE AR 1 T — R TEAIURE B AR B, AT LA S50 I i A e

1401 CIPM, 5 Ml D4 Paomaling 0.6 140 1PM, 5 1 D Paomaling 7120
-a- SOR _ —- S0, _
_ 120 ° —e— NOR N dos 120 ——NO, 4100
"’,‘E ™ i —-a-RH a
& z £ 100
< Wl 0.4 2 180
5] K °
E g 2% g
= 103 Z g 460 5
o | } ~ =1
2 £ 5§ 6
S @ 5
v 102 S 40
< 40
-9
Yo1 % 420
%o o 0 0 0
ol A on
SO CCfCoCSoSSooooaddad
................ aia
~~~~~~~~~~~~~~~ 5 5 5 S S OO OO OO OO OO OO O
[ BN o B BN | (o BN a Bl e B o B o BN o B o B B o Bl o Bl o B o B o B o B o e BN o Bl o B ot |

3 FThUSHE PM,, RH NO, SO, NOR SOR i[5 1k
Fig.3 Time series of PM, ,RH ,NO, SO, NOR ,SOR concentrations and RH during the sampling period

2.2.2 WA AELERIE

& 3 ST Wt R B E 0 S AR VS e B K EE S Yo R AR T OGLEC V-3 ik 3 S HAE P, i
JiT it A 43 b MBS TR B SRR T M D0 it 70 (2 0 3y 95 G R AT OC B ¥k B2 4 il 2 AR Vs e H 7.0 A%
4.6 %5, IR T PM, Ui Ve BE RIS K EC BT B4 e TS g H i 1.7 %0 0.6 %, ¥/ T A1
PM, o Jo i e B (3 AT i 43 HU R, T ol N S5 04 3 T V5 44 H O EC 7 PM, % EL 3K
35 H ,0C 78 PM, A9 A7 E 3 FARS 0 H U V5 Y H OC 1R BE 8 25 10 b 2 5 | AR vk V5 e
PM, W& BEXE I R 22—

F®3 ARGRHMETT Y HARFEAL OC EC W K AE PM, o PSTHEF 43 LUXT LE
Table 3 Content of OC and EC in PM, 5 in non-polluted and heavy polluted days at each sampling site

i - W Tk F 1L
Uik NS Concentration/ ( ug-m™>) Mass percent/ %
Station Weather conditions
oC EC 0oC EC
i1 W3 ShiZhan JE75 %4 H Non pollution days 4.3 1.7 9.8 4.0
{54 Heavy pollution days 30.2 2.9 14.0 1.3
/4TS H Heavy/non pollution 7.0 1.7 1.4 0.3
#5434 PaoMaLing JEI5 4 H Non pollution days 2.3 0.9 7.0 2.7
H 5% Heavy pollution days 10.7 0.5 10.7 0.6
H/EV544 H Heavy/non pollution 4.6 0.6 1.5 0.2

HH EC S2A W BTa AT MRS 58 A BE BLHEHERL 0 721, OC R 12k HRBE IR 19— I HEIL , i8R
F VOCs S RTAI) 046 ) Turpin 25100 OC EC HISCHERLE , Ui OC 5 EC 45 % ML Y5 4
PRI AN OC F g A IR AE LA AL (SOC, secondary organic carbon) |, W) 3% AH G M 38 % —
kg 2 R 4 S RS B] T W0l AN TS 04 3 PML, s OC 5 EC B ar iR B AR S 0B a8l 4 B,
PIASRAE S AEAR IS Y RET OC 5 EC 5T f v B 14 AH DG PR 4 (Tl W sl R B 5 04 3 R 43331k 0.75 1
0.83) , HEI5 Y% HIAISCHEZE AT REAFAE SOC B4

A OC/EC FAE N 2 1B M I RS A WL I (secondary organic aerosol, SOA) A A
(I B> A BFIEE I OC/EC= 2.2 AHFSE i ET5 4 H 7 i 0 #5508 OC/EC 435314 18.6
N 27.1 5K T 2.2, B Pl s A S Gy HARTE B 09 YR AL I 0 B 08 ol 1) — A B TS
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YUy ok o 7 E AR TG gt T W0 sk RN B T 04 3 OC/EC 439k 2.6 3.8, 5 Tt AR X R
2014 4FAPEC Ji5 OC/EC(3.08) it W&, vt B B% B 1 4 2383t 7 31 — A MLYITS 4%, 5195 e ] — ik
VR IRGE TSN e

40— o OC Hi¥dEi5HY«R Shizhan non-polluted days 40 r o OC jfi Bk qE5 %« K Paomaling non-polluted days
--- linearfit of OC and EC (non-polluted days) | = linearfit of OC and EC (non-polluted days)
35 A OC i E{5 Y Shizhan heavy pollution 35 F A OC i DA &5 % Paomaling heavy pollution
n A
30 30
DA S i 25+
2 2
5’ 20 E\)’ 20 +
o o
15+ 15F A
10 - 0F &
o K]
sL Lo 20420781 s ag &7-1.8698140.7135
o« g% R*=0.7532 ....‘ ..... o R2=0 8270
0 1 1 1 1 1 1 | 0 ot ® 1 1 1 )
0 1 2 3 4 5 6 7 0 1 2 3 4 5
EC/(ug-m™) EC/(ug-m™)

B4 SREIEI I AR S 0C 5 EC W R AHSCIE B

Fig.4 Correlation analysis of EC and OC concentration in PM, 5 of each site during the sampling period

T SOA e 8 1 BRI 55 1y TR HE , — %) SOA v At & k2 et — WA BILE (SOC) #EATA% 5.
BV B STk oh 2 A SOC MY BTRRF R T LR IR 7 35 JARSCR LR 23 05
SOC =0C-ECX( OC/EC) . (1)
o, SOC iy YA LAR 1 BV, OC S A AL A TR VR, (OC/EC) kSRR JU T JT 08 0 58] 1)
OC/EC f5/MA. a1k 4 iR ilad 5K (1) $H3A 1 g Y Hln Wl st SOC Bt ik ik 24.8 pg-m™, (5 Xf
N OC e FE ) 82.4% , J&ART5 9 H SOC/0C A3, 1 % ; b X PM, JRE R ER) 11.4% . Ei5 5 H 5
I35 SOC JFHEVRE R 9.9 pg-m™, (5XIRE OC Bt MR 1 92.3% , &5 L H SOC/0C ) 2.4 4% ; i %f i
PM, B B 17 10.0%. 7T LAFA HE {55 H S0C /& 0C 19 FZE A AH /. AW 5T H SOC/0C W2 & T
Zhou %5 £ %} 2007—2008 44 KR Z5E K SOC/OC 5 FL (42.7%) Ft Zhang %57 41 %t 2013 4E& 7
Trmi 5555 K SOC/0C 1 L (60% )4 BEHTIL LA T ma T IS 44 H B A HLAYTS e & ™ L B y5 g H O
fh2f B N 15, FBOA 2 FAL A BEY-SOA B> SR AR (D) A58 SOC W3 T, Ul 5 YL
H i SOA T 50 H RN (AE . Lim 25 BIF5E rp 4R 21 254 = BEE5 R (CON) TR K GlF 70%
PLE) KA WSR2 0850 38 5 WM W A i SOA  ASBIFFE 46 31 8 /R, 78 PM, (T TS ¢ 1, 18 I L 5
TR Y H ,S0C Bl ST HES Y H , 5 Lim 005 —8 &5 H SOC/0C K& OC/EC 4284k, AT 14
G5 R SR A T 1] A R S ) R RN RN B A 25 6 M, 0T Y 0 R A 5 32 A K
55 , KAAE SR AR SRR B E L, XA AR A in i B A 3 N A B AR R A RO R T R
MU I G A B 6 T 0 S p e Y5 e H S AEVS Yt H S SOC/0C 317 Wa il s AH B H 391, 5 5 0 Th I
il P b ELASE A O, B h U b A % e TH AR A, IR 700 m, i SR 900 m, AR 55 1E AL 3000
20, R FEIRE 5 & 1) VOC AR R SOC.
x4 AR HMES Y H & REES OC EC W ¥ R AE PM, & 2 A [

Table 4 Content of SOC, OC/EC and SOC/PM, 5 in non-polluted and heavy polluted days at each sampling station
S0C/0C SOC/PM, 5

Ul KARA . soc/ - -
. N ~ (OC/EC) L i (S0C/00)®/ ik (S0C/0C) T/
Station Weather conditions pgem™)
FEW/%  (Soc/0C)dE FEEH/%  (S0C/0C)dE
HY5 Y heavy pollution days 1.8 24.8 82.4 3.1 11.4 4.4
13 ShiZhan JE¥54¢ non pollution days 1.2 26.7 2.6
{57 heavy pollution days 1.6 9.9 923 2.4 10.0 45

HLE U 3 PaoMaling 4E353 non pollution days 0.9 39.0 22
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3 %5 ( Conclusion)

(1) G A T E ¥ e ok 5 e Tl A 0 3l R 0 3 T 1 SR e i A T V5 G ) PML, /P o EL 28 2ot
60% , & W 4 FTURT ) 2 b YR F ¥ e 1) 2 5 ).

(2) T W Fn B U EE Y5 g H PM, T RV R AR TS 4 H 1Y 4.8 i1 2.9 £%,507 \NH; \NO; ,0C
2 43 B R B, LR AR LA R T PM, VR RG2S e ) R E B SO
NH; Jii & [ 40 o R3S R T NOS S E 15 e KT SO3 Fl NH; X PM, (W B2 Iy sk o K. V5
Y RKAR T It SO, By, R B NO,XT SO, AL ALY, M4 2 ) NO, A HENL.

(3) Brma i &2 PM,  FE V5 Jeid e v, BOR R BRI A2 31 T AR HI 55 , SR R 35855 , (0 32 1)
FHARAF SO 358 R S M R, 33 S5 AR A 11 R ek SRR T A L R A 0y W VA A5 8 2% e 11 el A %
G,
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