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W OE M TR AR XK RS YA M A EEE L, 5N i R T TS Y RRAE A AL R X T
SUAB R BTG AR B B Y. 201745 11 A 29 H—12 A 5 HEEWMNTIX . a3k .
FE MBI AT — IR E TG Y R PM, s SRFE, SHRES AT KIS 7. BHLCE (RAlE ) MRl
AAEHT, TR RSB A RS I ET (11 B 29 H—12 H 1 H). B3 (12 H 2—3 H) Fis 4L 50
(12 A 4—5 H) #7098 a5 B3R, WM T IX p(PM,5) 7E75 JL BT . 5 3L 300 F 95 e 55 30 43 Wil 2 53.4.,
178, 454 pgm>, p(PM,s) fix K/NEHE Jy 296 pgm™ 12 A 2 H M AT IX . AL TT . 7 5 i e i
p(PM, 5) B9 H ¥EI R B E K, 4 A0 3100 248, 248, 230, 236 pgrm™, RGP I ETS
Peni i . V5 g B RIS G S BT K IS R R M 4y i O 3560 95.6. 22.7 pgrm”, A p(NHY).
p(NO3) Fl p(SOMN IR TEHLER) 7E 2T PM, s 1B & H Ry 78.4%. 15 YL /K 5 M B F W p(NOy) o HL AR
sk, TETS LRI . V5 TS gL 5 Wk B2 4 5 R 125, 43.5. 6.98 pg'm™, p(NO; )/p(SO,>) HHI5 4
FIUIAY 1.63 6N 2075 YL 0149 2.22, ULRAMLEH 42 HERO0 I U 35 G T8 A T iR . 1 N T A6 5 Y i) . g
Y B AYS G2 JE B Y p(OC) 5 p(EC) —F Z 43k 18.6. 27.9. 16.1 pgrm™, p(OC)/p(EC) 435Ik 3.49,
313 F13.43, ULEH 3 AU EH AR AR A HLRIA I ZE A, 15 e B — U CHE I B Rk D = 05 A
AR, V5 P HATCALC R B I, p(K) ZETHLTCE P 7 LN T 5%—10%, Ui BHAE Py Bk 2 it
WHG RSB EETREZ —. lbRE SRS, SRR/ RIER E, F ) RGEAT
1ms™, RAC/NHEE K4 °C, S RMFHEE L 99%, #aRKEEARTIH R Y sommx%, #if
REFZAM TN A . BRI ) A DS 2505 Y 0 ORI i B 28 2% I VR i 75 T i 1) 2 22 A
EEIW EVSYE, PM,s, VSYURRE, BT, M, mUHEEL
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Abstract Cangzhou located in the important atmospheric pollutants transport channel of Beijing-
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Tianjin-Hebei region. The study on chemistry characteristics and causes of heavy atmospheric
pollution in Cangzhou is important for researching the components and fluxes of pollutants in the
transport channel. PM, 5 samples were collected at four sites (downtown area of Cangzhou city,
Botou, Qingxian and Huanghua) during a heavy pollution process from November 29™ to December
5™ 2017. The water-soluble ions, inorganic elements and carbonaceous components of PM, 5 were
analyzed and discussed. According to the level of p(PM, 5), the whole observation period was divided
into three phases: before pollution phase ( from November 29" to December 1" ), pollution phase
(from December 2™ to 3™) and after pollution phase (from December 4™ to 5™). The results showed
that the p(PM, 5) of Cangzhou City in three phases were 53.4, 178 and 45.4 pg-m™, respectively. The
maximum hourly p(PM,s) is up to 296 pug'm™, The maximum daily concentration appeared on
December 2™ with 248, 248, 230 and 236 pg'm ™ in downtown of Cangzhou City, Botou, Qingxian
and Huanghua, respectively, idicating that the pollution in Cangzhou was heavy. The total
concentration of water-soluble ions in Cangzhou were 35.6, 95.6 and 22.7 ug-m* in three phases,
respectively. The sum of p(NH,"), p(NO3") and p(SO,>) (SNA) accounted for 78.4% of p(PM, ).
The proportion of p(NO5z") in water-soluble ions of pollution phase had a biggest increase, The
p(NO;3") in three phases were 12.5, 43.5 and 6.98 ug-m, respectively. p(NO;)/p(SO,*) increased
from 1.63( before pollution phase) to 2.22 (pollution phase), indicating that the motor exhaust
emission had more contribution to the heavy pollution event. The total concentrations of organic
carbon (OC) and element carbon (EC) in three phases were 18.6, 27.9 and 16.1 pg-m*, respectively.
The p(OC)/p(EC) were 3.49, 3.13 and 3.43, respectively. It suggested that secondary organic aerosols
(SOA) formed in all phases, and the contribution of primary emissions to carbonaceous compounds
had a little increase in pollution phase. Inorganic elements increased significantly in pollution phase,
The proportion of p(K) in inorganic elements increased by 5%—10%, showing that biomass burning
was one of the major sources of the heavy pollution. During the pollution phase ,it was dominated by
weak northeast wind, wind speed less than 1 m's™, the minimum hourly temperature with -4°C and
the maximum relative humidity with 99 %. The stable meteorological conditions were not beneficial
to the diffusion and transportation of pollutants, and the accumulation of pollutants emitted from
motor vehicles, coal and biomass burning were the major causes of the heavy pollution.

Keywords heavy atmospheric pollution, PM,s, pollution characterization, cause analysis,

Cangzhou City, Beijing-Tianjin-Hebei.

B 5 25 5 1A R & o R IAR Th f  AR E np, 3 I AT e [l e ™ L, KA ORI (PM, 5, 25
KN EHAR/NTFET 2.5 pm BRSO ) FERKA 0 BB, sUHESE . K =1 Bk = A FIEF
i 88 X35 2 B TR AT R 2 1 B S DX, V5 e R BSGHOR B, 5 R DXl v AR ofe e 1 4 R
SR NATIE # A A=A 0, 8 3 ARAREES . S8R 5T Ay, A8 B X b g ) RS PM, 5 15 5, XiF
AR B T SCRAIE . F 5% KR Vs G R AE R R 2 B 4 1) DG, A 1l 2 3l 2 s R AT T R
15 YRR AE AR R A3 AT (R B 2 . gk % AR 0 5E B A B v N T 2009 4F 7 A —2011 4 7 T p(NO,).
p(03). p(SO,) Fl p(PM, o) Z535 Y ¥ B B4 AR AL AR AE , TA R 78 N T Bk 48 2235 e ) = 220 NO,. SO, DL K
PM, o, B 215 e W) £ 2N O FRIZZHDI ST LB, 1IN T 40K (PM,5) i KA 1 1 25 4L,
5 YL KRBT LB 68%, 422 M T AR M HE I STk R, S M HE O RUAS R ) G S 02 1 Y i i £ 22
JE A A S0 K 3, LSl ZEHERIOY B R JCHLEE e F TS Yead BRI ) = 2R 22 —. Zheng 2511
W 58 I\ R ML 3l 22 R BRHREHE A B0 OA.L SOA 45 ) It J& i 1l o HE 3 X 35 PM, s V5 e 1 £ 22—
Chowdhury Z&1 WF 55 I\ Ry A5 W TR e HE B RE BH f 42 = 25 0P BC RN K A5 R vk B, S Ji V5 e KA
B F BT Qi 2z —. FE KR AE G PR B RSB Y, #5 R SR, Sefes
S5 7 DX 3 A% A TR 2R 5 ke, AR IR L v A AR R AR RIS e i s R, RS R R R E TS
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JeRAT0,

YN T 57 TS DX Y AR R, 2 s B DX L AR B ARl M X R T e A T DXl i ) o 2
T, WS M T T G AR TP A TS G R AP, b T Rt DO TS Y BT AR
PH T A DX IEAG B 4 A SRAE R, ARV N T T X, By 5 B ARk, T 2017 AR & —IRORRE TS
Qe BRI T K PM, s BEREAE . AR E 5 QER UM ST B, 455 AR VORE . 4 0RL ) ok 2 20
B UL PR IR P B 1 L JOHLOCER R 2 5 6, W UG N T A& T {5 el B vf PM, s BT G
AEAS R BEAT 104022,

1 #MRL5 7 (Materials and methods)

1.1 RAEIE

VB 4 A RAE AL, WEL PR, 5006 T X, e & B AA ST, i T DXCRAE AR
B4 0, At 3 A SRAE ORI AL A8 F68 . SRAE 3 B AR i S T, SR 11 Pl 1T 3 1 0E S 347 6 m
Db, A% SR o5 61 TG B 0 5 G i, DR) I R % 4 Q3 ) AR DX 3l R AP ¥ e /KT

B1 4MREL
Fig.1 Four sample sites
1.2 PM, s FEACRES 00T
12.1 PM,s FEShRAE

TN T 4 A RAE SRR Sl R S 28 FH D AT TH-16A A DU 38 38 [7] Y5 K Uk ) R RE S, 4% 18 3 R
FEVR S0 167 L'min™. SRAEH MR 20174F 11 H 29 H—12 A 5 H, R4 7 d, RREW A N 5K
10:00—2 H 09:00, 2B RAERT 23 he 43 9l 6 F A 0 25 2 8 B (Q JBE, Pall, Sweden) F1 2 TN s U8 i
(P Ji, Whatman, Sweden) #E17 R FE, SRAEFDE Q B T S 354 Hh 450 °C &K 4 h, B P IS T S 3g 4
60 °C HLJKE 4 h, DL 2GR U8 B N A 45 & Ve 8, B SR A AR ROR AR AR 47 mm Y Q JEEAN P R4S 15K,
R REFE B 28 4, SRIGHEMA NG, IF MR A 40 22 72 [ J5 a8 Bl 90 50 %8, 7E-5 °C LU T IR E 3R
Brh R AE.

X RAETE N E R N, Q BEAY#E B R T 99.7%, P X 0.3 pm ARk 7B #% B SR AR T 99.7 %,
TERE R LA N 0.2 pm, JEEE K 2 mm, JE /N T 1.8 kPa, HLAK I fE 1k 75 32 00 B0 24 77 S An oK, Af
i R TR TE AT HT 656—2013 (A E5 2 S HUR 9 (PM, 5) T T W 5 vk (B R FAR TG ) i AH
%gj{m—zﬂ'

122 PM,s MEm A7 500 5 B s 4 o

KAL) 5 SE AL BN Sy T A4S DEREARE L AR B T T . JEHLIT S b A o

i A 1 43 2 — K (Sartorius, BSA223S, Germany) X} Q B F1 P R FEFTFR H, I AR 4 R AL A FH A
A 0T PR 0 TR 5 SR AT X LU A3 B, i A IO R ) 25 SRR AR R I B Tt R
(DIONEX, ICS-900, America) ¥} P AL 5 H ) p(Na), p(Mg®). p(Ca®"). p(K). p(NH ). p(SO4). p(F).
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p(CI) Fl p(NOy) #1755 4MHT. /3B HE (Dionex IonPacTM, AS22- NO. 064141, America) 47 4 mmx250 mm,
WEVEHT 4.5 mol-L' NayCOs Al 1.4 mol-L-' NaHCO, i & Ve LA R F sk 10% BE A0 Wi 25
AT AR 2 A, T 2 R el AL 20 A B AT SRR B Q IEEAT R 2L 3 M, 23 BT B3 B 4 A Bk
(TC). A HLEK (OC) Fot K (EC).

I H SRR A 45 B - T 1A (ICP-MS, Agilent 7800, America) %t P #4776 2 4347, B 1/4 T FH &
JBE, O TSR DU SR S0 T R E R, A 5 mL MOS(4: J& -8 1k W) -1 51k Metal-Oxide-Semiconductor) 4%
FRALANIR, BCE 2 h S AN 2 mL MOS ZRERFR, 2 mL (R4 4E H0,, i 2 BT , P I i A% U
fi# (£ 10 min N T+ 2 190 °C J5 2/ 4F 30 min). FFIHfRHER H 2 = 15, PR FERR 4 E 140 °C FRH
MRS 20 0.5 mL(Z3 4—5 h), FRBAK SRS & 250 25 mL, S5 AT DU A0 HT. 43 H7 962 10 K ]
V& LS 9 42 JE T, A 4% Na, Mg, Al Si, K., Ca, Ti, V. Cr, Mn, Fe, Co. Ni, Cu, Zn, As, Se. Rb,
Cd. Sn. Sb. Ba Fl1 Pb, 3L 23 Ff2s 31,

2 5 54718 (Results and discussion)

2.1 15 YA RRRE

2017 4F 11 H 29 H—12 A 5 HULI BT, 0T H B0 17— LL PM,y s i 2875 Y Wy i ™ i 7 e ik
2, i B 20a) WM T X A Bl N p(PM,5) AT R, EV5 YN 12 A 2 H 03:00 7746, 2 12 A 3 H
11:30 &5 5, HHpE 24 32 h, N FRBOE A8 N T 55 X 75 e 55 D0, XF 4 AR FE 5SRE S Ak 274 i o0 10 1R 3 0B 45
X HC A28, T4 AN UL 2 R v et (11 H 29 H—12 A 1 H)., {53 12 A 2—3 H) Fijs
Ja (12 A 4—5 H)3 PEHEPE TS,

B2 RFFHIEE M T (a) Al 4 4SRFE UL (b) p(PMy 5) ZEAETR B
Fig.2 Concentrations of PM, s during sampling periods in Cangzhou City(a)and sampling periods at 4 sites

LI A (] 6 JH T p(PM, 5) 52 562848 I It Je iV R B AR AR RRAE An 1] 2 Tz, 12 H 1 H 05:00 FH 1R
p(PM,5) 1% ¥ F 2 5 F Th#a $, 75 YL AT 9] p(PM,s) (9 B 395 9 53.4 pgm™; 12 H 2 H 18:00 (¥
p(PM, 5) 4 214 pug-m™, 3k ) 5 5 Yk BEE K, 12 H 2 H 19:00—12 J 3 H 11:00 5 3] 5 V5 YL v
JEE K, p(PM, ) M3 250 pg-m > HFFLEZ 16 h, 15 41 p(PM,5) H¥I{E N 178 pg-m, & T (F 8
23S TR FRE )(GB3095—2012) —ZhrAEBRE (150 pgrm™); 12 A 3 H 05:00 #J p(PM, 5) /N ¥ {8 ik 5]
IEAE 296 pg-m™, 13:00 [ p(PM, 5) DLk & % 28 pg-m™, 28 SR B 5 AL, 15945 1 p(PM, <) 19 H 218 R
454 pgrm™.

MZS B A R, 4 SR FE ST TORFEIIAS p(PM, ) 178 1k il 26 7E 0 vk T 5 Yo il e v 35 S v
FI. HE 2(0) W1, A 11 H 30 HIF4R, 4 43T p(PMys) M EF2 3T, H 22 3 Z 8 E Iy,
12 2 AR EN0EAE, B0 4 A3 i Ju /s B F AR (b e o [m], 12 7 2 By IX ya ki, & 2
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HUETH Y p(PM, 5) H X439 0 248, 248, 230 F1 236 pg-m™. 12 A 3 HIFLA, 4 DI p(PM, <) AUMH SE
Je BEAR, Horh F b i B p(PMys) IEFE R ERAR, 43 HriA R 2t 5 i s S itk A BT S

11 729 H—12 H 5 HE N KA TS G vk B2 AR AR b, Qi8] 3 o, 434 4 S RAEE AR
15 YL W B e BE XM, 75 Y ] p(SO,). p(NO,). p(05) Fil p(CO) H ¥ {H 43 % K 55.5. 94, 0 pg-m™ Fll
2.7 mgm>, ¥R T (3R 55 23 0 & A5 4 ) (GB3095—2012) — 2% #5 1 FR {5 ( p(SO,) N 150 pgrm™,
p(NO,) A 80 pg'm™, p(0O3) A 160 pg'm>, p(CO) K 4 mg'm>], 12 7 3 H & M 17 A9 p(SO,). p(NO,).
p(CO) FAHXIE B (RH) #5355 T W, p(SO,). p(NO,). p(CO) 1) H HI{E e & 43 5914 63, 105 pgrm ™ Fl
3.7 mg-m”, IR B ERARAE -4 °C, V5 YR Btk B i K, 3 B AN RIS G SR AR R AT e P i HE R
FE SR L R ¥ Y R OW A ) T S 2,

3 VLM SBIIRLEE | AR R A RS TS Y vk B AR AL RRAIE
Fig.3 Variation of temperature, humidity and gaseous pollutant concentrations during monitoring periods

2.2 PM, s BE S MR

TP 4 A RAE L PM, 5 B i T2 B0 B a3 K PR R 1 LT FIRR IS, 2% o3 1675 Je Al
B V5 YL AT YL 0 R B A A 0 8] 4 R 1 TR, 75 4 p(NOy ). p(SOLY). p(NH,) TE p(PM, 5) H1
f o7 B, AT LR I R FEAIE, T p(OC). p(EC). JoHLIT 2 M b 5 1 JEE Y oy U AE 75 e 1
%, Ul AR T HAl oy, N 12 A 2 H & RI5 RIT iR B #TINE I, p(NO3). p(SO4™) Ml p(NH,") Z HIFE
p(PM, 5) Y o B B3 O, U TCHLER 1Y Az ORI Y075 e BTRE . AR 15 G mir i A5 44 J5 4,
15 G 1 4R KE R p(NO;) By T, W N i DX B ST L 55 BORNIA Sk i 23 B O i 48.1—55.8,
17.8—21.1 | 30.9—37.3 | 27.4—32.0 pg'm>, [A I} 4 A-SRAE £ VM T XY p(NOy) 7E p(PM, 5) T
o H AR R, RS G TG 20% 3 215 Y BT 33%, 1505 0 R E 15%, BERT p(NO3") 1T % itk
YT 5 Y BT AT AR TR, JEHI2 X JH 7 DX A BTk e K.

B4 WL PM, 5 59 SRR
Fig.4 Compositions of PM, 5 during sampling periods
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£ 1 p(PMys) 5B (ug'm™)

Table 1 Component concentrations of p(PM, 5)

H#]Date NH, NO; S0,” HAlh B FOther ions  JCHLITE Z Inorganic elements oC EC
REE i 6.42 125 7.66 8.98 7.65 14.5 4.16

g et 19.3 43.5 19.6 13.1 8.93 21.1 6.75
15U 436 6.98 5.45 5.88 7.72 12.5 3.65

WH p(NOy) FE Sk [ HLEh 4 AR HERL, p(SO,>) AT i 1 3 F R BEHET, p(NO57)/p(SO,>) Hi
T YT A 1.63 H N E) 75 Y 10 2.22, U BTSN ZEHEBOM KI5 YO B 5T kR K. 15 44 p(OC).
TEHLICER A A= B9V BE 5 LR BEEOR, 43 BIREAR T 8%—11%. 5%—9% Fll 5%—6%, 1iW] X LE 1,
3% N (AT YR X 15 Y TE 1) BTk /N T WL Bl ZE R BREHE T B k.
2.2.1 PM, s HOKE M B 12 L RRIE

YN T AE TS YR | V5 YIS e I B K VPR B IR B 4 R 35.6. 95.6. 22.7 pgrm, 3 SR
BHI PM, 5 HrOKIEPE R F A 4 R 3R I, vk 575 Y 72 PM,, s 80 NH,™ . NO; fll SO2 A B F 1Y
FZER ST, B p (NHL) . p(NO3). p(SO>) Z I 7K W 1 8 7 o it Vi 32 114 78.4%, 15 Y 9 d5
1 86.3%. 4 YR E FHIME P p(NO3) 1Y L AE T35 Y3 B fe B 8, 7675 Yeng 99 . 15 G RS g 5
WM BE 43301 A 12,5, 43.5, 6.98 pg-m ™. WIE 5 7w, Hi5 G RT IR 35% T+ 235 G 46%, 15 4% )5 11
SR 31%. 15 G 319 M T DB 7~ 2y b p(NOy ) e, A 64.1 ngrm ™, 3 Eb | YA Sk i A B 3T Y
p(NO3) MK K 43.5. 39.0, 27.4 pg'm>, 4 IR HY p(SO) 1R /IMK IR A i M Tl X >75 B> Sk i >3
YT, 1 BH Uk 5 Yl i B 22 MLt A HERI RS W A, LV M T XL 30 42 R ARCHE B RS I HE x5 e 1 1
MRS T oA 3 N3k 7. NaF KO 3 AL 09 25 -0k B oy bt v, ELUR B (5 L 28 TR LT
A Ho & LR R p (NaY) TS AT AG 14% FEAR 2075 Y000 9%, 15 5% 5 1 Tt i 21 14%, i
Na %15 Y T8 BA — 2 52 M, (H R 2 5 38 2 175 YL U8 B 1 4

BS 3 UL PM, s HOK P B v R G

Fig.5 Proportion of water soluble ions in PM, 5 during 3 sampling periods

222 PM, 5 TICHLIT Z Rl il 3 A8 AL R i

H1 & 6 TS GEri 0 . {5 B A5 Qe J5 10 PM, s thIEHLOT SRk B AR AL W 2, Hovh, p(Si) ZETCHLIT R
H i EdRe K, p(K) IRZ . p(Si) AT p(K) 19 7 B 75 G i 0 L 35 G 30 AT e 5 10 09 A8 fh s fe o B 5
p(K) H 75 4RI Y 1.6 ng-m™ 84 25 91 2.4 pg-m™, FH5 T 50%, 159 5 W 2 1.2 png-m™, A%
TG YRGS G5 I, 15 G p(K) ZE AT R i T T 5%—10%, BEWITCHLOTER o K X &
15 Q4 TE L DTRR K. K DT R JE — RS 700 R, W U A W Bk e L 2ok i 2 — 09, 6i ]
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A= 9 I (R RS o I YR B V5 eI B EL AT — 58 TR, A LE TS YR RS Y S5 3, 5 e p(Si) TG A
HFE S R BET 5% —7%, 15 B R | V5 Y ATS G 5 Y p(Si) K IK R 2.5, 2.4, 2.6 pgm, T EH
p(Si) X 15 QeI 104 BT kAN K. AN R ULIEY] p(PM, 5) H JEHLIG R 73 &5 SRR W, p(K) A1 p(Si) o HL 3%
K, HA oo 2 5 AN, B p(K) 1675 Y01 BH S 38 m LA Ak, Hofth oo 28 B vk B AR AR I AR K, Ui OT R sy
T p(K) X5 e 1) BTk K, BEAE W) R be 2 I Ik E V5 YL i i 2 2 s ik —.

6 3N p(PM,5) FPYICHLICE h H
Fig.6 The proportion of inorganic elements in p(PM, 5) during 3 sampling periods

159, WSk T p(Si) Fe i, A 4.0 pgem S, HROGREIETT, O 3.1 pgem, F E AR M T X B p(Si) 3
18 sk . HE AN T IX ) p(K) Y9355 2.8 ug-m >, M FI5 YR, 1517 p(K) FHE T 1.1 pgrm?,
FHE T 63.8%, H 8 p(K) THE T 0.9 pgrm>, FHES T 49.5%, #EUETT THE T 28.1%, Ui T5 YLl 4 4 R pk
S A BRI Sk T S Gl BTk AR K.

AT 15 e w3 A0S e J5 A, s e B O T XL BT L B Sk T B p(TC) BT e T
0.8—1.5 ug'm>, 0.07—0.1 pg'm>, 0.3—1.0 pg'm> F1 0.2—0.6 pg-m>, P B BL KI5 Yo R 78 M i X
p(TC) B 3G R e K. v M i 7215 e ag ) L 75 JL W AT 3L J5 WY p(OC) 5 p(EC) 35 Z Fl 4351k 18.6.
27.9. 16.1 pg-m>, 1544 p(OC) Fil p(EC) Lbi5 Y i 1 73 5 85 T 45.8% F1 62.3%, Ui 15 441 p(EC) FH
R, — K p(OC)/p(EC)>2 BFHAFEFE A WL L (SOA) AR A, LB R =7, 1B SOA 1Y A Ak
2, p(OC)/p(EC) TE15 YL HIHH . 5 YL ANT5 YL 5 A 430 R 3.49. 3.13 i 3.43, U I U TS Yead % 3 BB
WAAE A AL (SOA) W A B, 175 G 91— U HE IO 25 B W o s v 1 05 AR P A B B, [ B i 2% 40
p(OC)/p(EC) FEAR UL AL 24 B p(EC) >p(0C), il # EC FF K H WL 4 B AR S5 — IR BTk
23 KA

SN AV M T A T 2 D5 T AARIC BV L i e AR i A, A DR RIS, RIS e & 2 5 5%
AW R BE R R, T P B A A A RS T A . I 3 AT, 12 A 3 H Z R R AR E B R,
R /INIFIRLEE Ky -4 °C, AR R B i TH 5, B M 99%, L/ N ZRJE KK 3, SR KUGEAL T 1 mes™, iX
PR R SR AR T 15 Yy AR F AN 1L, 15 49 2 B BRIB 15 Y R R R AR Ty Nl
X 12 H 1 H LA B p(PM,s5) A 50 pg-m™ FFER AW N, 12 H 3 H L3 2 296 pg'm™, p(PM, 5) 5 5|
WAl 25 s Y. B 7 TR, 12 3 B Rl e, ST AR A 5 ml A8 S va by ), SRS B R
B, Tl AR T8, T B 99% M 2 63%, UL ik as SR TR UE ARG B AT 5L 115 Y vk B,
G R L.



i

1k 41 %

s

2558 78

B 7 5 Yt #RIE] 24 h SHES L
Fig.7 The 24 h backward trajectory of air masses during pollution periods

3 458 (Conclusion)

(1) BER 5 Yead B2 0 1 B35 Y 00 PMy s, YN T IX p(PM, 5) 7E 75 YR i L 15 Y3 A5 U4 5 10 4 51
N 53.4, 178 1 45.4 pg-m™, i5 YL p(PM, 5) F K/NIHAAE g 296 pg-m ™, N AT IX L JA 3k 7 | 75 EF 8
YETH p(PM, ) B9 R H BB 4351 4 248, 248, 230, 236 pg-m™. M T /K I ME B 13k BEAE TS YL nif bl | 75
YL 391 Fn V5 Y2 5 W14 ) R 35.6, 95.6. 22.7 pgem?, 15 Y WK IR B T B9 R EAE p(PM,5) T L T
11%—15%, Hr p (NO3). p(SO4») Fil p(NH,") 7E p(PM, 5) 1 i bLie K, S 78.4%, 16 HH I I v J2 ik
15 QIR £ B R IN 2 — . 15 QWK T B 1 p(NOy) i AR K, FET5 e Air il | 1o et pnys gL m
WY MR B 4 O b 12,5, 43.5. 6.98 pugrm, i B p(NO5) 14 3 i o v N T Y 15 G ok AR,
p(NO3 )/p(SO>) V5 YT AY 1.63 38 E]75 YLl 1y 2.22, Ba B A XS TR HE L i — R B R L, L3 42
HERCAN R X YRI5 YT B 1) Bk R

(2) V5 LRI | I5 Y I ATS YL 5 0 p(OC) 5 p(EC) Z A543 K 18.6, 27.9. 16.1 pg-m>, p(OC)/p(EC)
3 h 3.49. 3.13 F1 3.43(H KT 2), BEHITE G I p(PM,5) H Bk & i 38 0, p(EC) 1Y 38 i B K T
p(OC), WEi5 YA FA#E — A AL I (SOA) (A 1, R HLsh 4 R A A5 3 A rh o Z ik (EC) B HE
T TN, 5 Y p(K) 7ETCHLIC ZE H Y 5 EEREIN T 5—10%, 1 B A5 90 5 MR e XoF I v 75 e BT ik
LN

(3) 15 P ARG 5 LI /AN R AL KR 32, S AIR/NEHLEE -4 °C, S RIR B 99%, ik Ff e K A2k
ANFITF 15 Y Wy A S A B, SRR R AR T LB ZE | BRIEERN A W I R 6 45 1 G 0 () HEORUAS I R 2R
eI B VR T Y i R
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