15505

Eco-Environmental
Knowledge Web

2019

Vol.40 No.11
£40%& F118

& ﬁ_E e =



w % B 32 #540 % B 110

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4611 A 15 H

H &
2018 4EH B VT = A8 PN HE X SIS I BRI TE AP < v vvveeermreermmsermn e hE, BAX(4743)
2018 AFA R ETTKE MBI GRISYUIRAE <o ovveeer e O, M A, R, B TR (4755)
BCDUHT PM, A2y It o0 A1 BRSSO -oeeveee Kok, WBUE, XNRN, HEx, Ak, 5%, RAER, KBH(4764)
M T AR TG XK, PM, B A B V5 YRR A 25 L R IRURRATAL  «ooooeeeerereee e
...................................................... 34, Wik B, RAM, ¥rdid, S44, Belh, kKEHF, 24 4774)
LT T K P G2 G 38 A L AMATHEE BORUMRHT +ovveeeeeemssos e I, REM, Wb, A (4783)
2015 ~2017 4F FHRRX I THORLTAREFIE --ovoveveseomsennsseneenns Bk, IHT, BER, Kbk, Bk (4791)
TR A 2K 5 YK B SR BB PHT  eveeeeseeeeseeneens EH, T, 6, 2, ik (4801)
ZRAb X 38k 25 S b B 25 A0 A AR K T BE VS YL TRl AT v eeememmeemm e
------------------------------------ BRI, XM, REH, MK, BE, KEE, Mk, KA, BLE, RRE(4810)
SE MBI O I 2 O NI oo MEA, THW, THE, EHF, B (4824)
FREEEZE N BTEX WK B HELMPIZE oo, ELI, FES, 258, M1k A(4833)
LR FEHL X 5 TR AL A DIV A BRI v vevoeeeoeeeone W, B, AR, BES, BiF, KK, $#(4841)
FRM TR ZAT AV TCLHZY VOCs HERUEFAE A3 HT JLABEBE IR T ++evvvvrerrrnrsrmnnsermnee i
............................................. kg TE, BN, Mk, BRAM, $rEE, RKR, KaF, % B4 (4847)
I TATAV AT FE VOCs HERUTE B LA A HIIK S FH v v veeeemrsrmmmsemen @ EIEEE R (4856)
2013 ~2017 AEVTIRE A IR EHEOE LS SR -oeeeeeeeeeees B, T, W, REKR, TEM, KEH(4862)
SEAL )R YA A B A T PAHs (9 AT S AR BRI - - M, BRE, Fh, PRI, TN, &5 (4870)
P E RV T VDS P S | T AN 2R TS YA S AR ZS KU T, «evveeneeremmmnessrmmi i,
........................................................................... WE, KB, AR, ¥k, ¥ XE, B, ROLE(4879)
ESTGRIE vy Su ) S o ot 8 AN S FHIR, WP %, 74, TR, shmde, [MITE, /r#(4889)
VLA AR TSR AR | S0 A5 ik oeeeeeeeee AXF, BHE, FEEZ, TR, FPE, AF, MK L(4900)
SR PG 5 P T 5 SR SRS MURATA  ooveeeeeseomee s B, T, I, TAE, B (4914)
N e G AT 80 DR AN RAR BRI oeeeeeneene Wi, kS, W, Ble, RBE, B, T X(4924)
SO B I 22 U S 3 5T A TR AT T TS YLTTAY o vvvveerrevmeree
.................................................................. WY, L, wEAk, BRE, A, FEr, kFE, TWW(4932)
SR K R R BE SR E K A 2E a T TR ER B S TR AP A AGAE o vvvvveeemnrermmnsemmm i
............................................................ W, B, £, FEF, BB, XQRE, TRME, R (4944)
PRI FKFE BRI L -cveoveevoeves oo, TRF, AHE, BAE, 6, Hok, x| 54, §ik(4953)
RIS RS K T 5 AR R A TR RE T AL IS oo 2o, EAF, K, FHMH, HF, TH(4962)
YRR AT A TR HB L K DI BT -+ eveveeveeneeeennenes TH, 6, A, 5, Kik, A (4971)
TKAE R A M) B e 2 I AR U RS v eeeeeeen e XEE, BEE, HEh, HHK(4980)
MgO B 72 A ) 27 B 48 R B BRP A oo
......................................................... Frd, kAR, BHE, MRE, BT, 518, Ko, FRITF(4987)
PRI BT IE T LB YL BRI verveeerensseeses s FHR, BXH, BAK, W, DT X(499)
ST TR A RRB ORI IR BCELAE woeveeemoeemoeee s WHT, FUE, BRE, Th, KA(5002)
SRR HBEA T FAL G R FFIH B coeevevvreerei WA, ORI, EE, X 4F(5009)
FETT B I 2 3258 35 0 K LR A 2 A BT A A RUBG A <o v eeeeere e
........................................................................... MREr, BOE, £EE, A, FEFE, EF, ZEE(5015)
BEAAL IR G AL BPEIE ST - eoeeoeemeemssemssese BB, R, KK, BEE, IR EE(5024)
LT FJ IR O R PRI JE B IR IE AT ovvveeeeoeesoeomeenneens W%, KT, K, HET, LB, 150 (5032)
FeCl, AR A HOR TR ATGIRIZIK -+ ooeooeeeeeeemeeeeeeeseeeens K, WA, AT, FEL, WHE(5040)
VU I X IS T Y B AL TR, ZR R [RNI ++v v vvemeemmsemne e AL x|, ExH, #EE, EMW, KA(5048)
PR R AR & R AL T2 00 8 B IR B A oo KA, B, A, WK, B, K (5057)
%B\%%§7quxd- ANAMMOX T AW VE R A R B FEII]  oe e et
--------------------------------------- More, mE, HF, FTEE, B, BEG, REE, BIBE, 70k, #48(5066)
RIIE TSR LM 2 R V5 YA SR oeveos i, ERE, UAH, AR, ¥R, T, 214 (5073)
i%i%ﬁ/@%mgﬁﬁgﬁﬁkqﬁﬁ/iu cd j‘ﬂﬁﬂ ............................................. E@‘i, gﬁmig’ f?ﬁ;kﬁ%’ 9{’(7?(1(5082)
R LA 50 DR 105 YPREE B R 11 -5 BRI e Bk, BEL, FRE, 8 (5090)
BRI R RS SRR - A, Rk, HONE, TR, XE, ko, WE, BAE, KE, FA(5098)
PP BE 8 A SRS A B SR AUPBHIEAB I <o ererrre e wIeE, MRA, THAK (5107)
S R A 5 XoF - 3TE A TR BT RE RN +vvvvrvervrrerenrerrnmene i Ple ZEEFE KEH, HiE(5114)
A B RS E P AT IR cooeeeeee e ez, TEF, TF%, BHE, EA(5124)
T4 R T5 YR H A SEAR PR TE 4 [ 2 20 T BV ZEL G T L BELAER R oo vveeeemeemmmen s e
........................................................................ THE R, Y, BUWE, BRIk, B, B (5133)
KU 3 b= S M AR 0T 25 SR AT T I A A B T TR RAIE] «evev oo ememeeeemcen e
.......................................................................................... R, A, LF, BRI, TRE(5142)
R TR A A T 20 - R B P YN T VR 2 RE M R SRR E LRI o evvveneemmnremmnneenine et
.................................................................................... EWM, HiE WA, EHW, #El, £ Z5E(5151)
B X TR LA )72 CO, FIN, OHERFAE  -oveveveeeseesenseneiens SR, M, XRA, KB, KITR(5164)
TSI TR 4 IR 1 N, OHERCIILIN  -ooovvveoveeseennnenne KFD, R, KAE, B, FLE, HH(5173)
DA AT A 2 Xk e ] A 1l X K AT -5 4 R GEN, O CH, HERLHUREN  -evvveeeeermmmmmeeeeenmiiii
............................................................... ?ﬂi}fﬁ?, %7}(%’ %gﬂ, B & BM%, %)ﬂ\.ﬁ;’ BAEE, FZE(5182)

CMERIZEYAETT A =7 (4995) (BBl ) AR 17 00 (5039) {5 E.(4782, 4979, 5056)



)
ET:"%IJJE B R = 540 % 55 11 91 2019 4F 11 A

Eco-Environmental
. . Vol. 40, No. 11 Nov. , 2019
Knowledge Web Environmental Science oL, Ne. 11 Nev. ,

HiXT PM, L FEASHZERmREBERS N

SV, HBLE XN, BEESE, AR, HEE REES', kY
(1. BIFRAFAER A S TR RE, BRI I 25 BRI 15 Je B A B 000 58, R 3003505 2. ik I #1458 1 T
ruts, 230 430015)
FEE . BOR) A 5 R T4 AT 15 Gl ote I S R B B0 48 7R 78 3L, B85 Sy 3l T o e A 0 1 %) A8 20007 4 i (AL Ll
%ﬂfﬁzﬁ-‘. zlxﬁ%?i%%%uﬂﬁTﬂt‘mﬁ 4 ANZENT 8 AR AL PM, Wk KAV 2= B, 455 45 S AL o R AT M i

PR, Bt RIS PM, 25 BT 25 0 A RRAE. 45 SRR, iRIUTT PM, (AR P39 70. 7 pgom 2,
,ﬁ\*ﬁémﬁmﬁ(lo&mg-m DNREBTHEZEY, ERERIR(52. 4 png-m ). WZSEERE, RWEH . o5
X AN LLANAE TS S5 PM, ¥R B8 T e ul AL i PM, , BB AL 440 OC F1 SO2™, 5 b9 15. 4% Fi
14.2%. OC HERM ML TFRE, BT SARM IR LM 50, 0] RE32 308 1 KL K 5w ; 1 SO WIE R Tk
L, AR S0, ki, R OC/EC AF (AR 2.80, Hi & EF/NTH, BF; Y iEmEm4RENIHLER
(803" . NOy . NH,") FIAHLYI (OM) 52 PM, s Y FEZA T, o Lo 00 32. 34% F1 20. 44% 5 Tl KU AL B 08 vl fig 2
DT IR Z A PM, B TTRRIR. 56T 32 (R SRS AE A R T UL, i DUTTT 8 ol i AT 530 3 2K ﬁﬂiﬂwﬁﬂﬁ it . K
A | AR PE AR DX 3 0 — 2, AR A5 S A R P I @u;rm:%ﬁm%mm %, NOJ %11 NH* vk
PR 5 AR S SRR — 3, P G A Tl IR 5 YA maﬂi&%/" Qe A BRI BTHR.
KA. PM“, AR s I 25 oA %‘é*h‘*ﬁ R [ \
HESHKES, X513 TEIRIRE. A XZHS. 0250 -3301(2019)11-4764-10 DOI. 10. 132277]. hjkx. 201904069

¥ o =)
] W !
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ZHANG Hui-tac", TIAN Ying-ze' " LIU Bdo shuang , YANG ]1a mei' YU Jia>, GONG Pan®, WU Ji'ﬂﬂ-huil ,

ZHANG Yu-féd"

(1. State Envﬁonmental Protection Key Lahoratory of Urbdn A-rn'fblent Air Particulate Matter Pollution Preventlon and Control, College of
Env1rqhmental Seience and Engineering, Nankai Unlversny, Tianjin 300350, China; 2. Wuhan Environmental Monitoring Center
Station, Wuhan 430015, China)

Abstract: The characteristics of chemical components of particulate matter are good indicators for analyzing sources and causes of
pollution. The spatial and temporal distribution characteristics of particulate matter can reflect regional pollution problems in urban
development, providing a basic dataset to support effective control of particulate matter sources. We collected PM, 5 and analyzed its
concentration and chemical components at eight sites during different seasons. The results indicated that the average concentration of
PM, ; in Wuhan reached 70.7 pg-m ™. The concentration of PM, ; in winter (103.1 pg+m ™) was significantly higher than that of
other seasons, and the lowest concentration was in autumn (52.4 pg+m ™). The concentrations of PM,  in Donghu Gaoxin, Zhuankou
New Area, and Qingshan Ganghua Station were significantly higher than those at the other sites. The main chemical components in
PM, ; were OC and SO~ , accounting for 15.4% and 14. 2% , respectively. The OC concentration was the highest in winter, whereas
SO2~ concentration was the highest in summer. The average annual OC/EC ratio was up to 2. 80, lower in winter and spring, and
higher in summer and autumn. Material reconstruction showed that secondary particles and organic matter ( OM ) were major
substances, accounting for 32. 34% and 20. 44% of PM, ; mass, respectively. Coal combustion and vehicle exhaust might be the main
contributors to ambient PM, 5. The highest fractions for OM were at the Wujiashan and Donghu Gaoxin sites, whereas the fraction of
secondary particles was higher at each site, suggesting that secondary pollution had obvious regional characteristics in Wuhan. Cluster
analysis based on the characteristics of chemical components showed that the eight sites were divided into three clusters; (D Hanyang
Yuehu, Haze, Donghu Liyuan, and Huangpi sites, where the main characteristics were that the concentrations of components at each
point were low; @ Zhuankou New Area and Qingshan Ganghua, which were characterized by higher nitrogen components; and (3
Donghu Gaoxin and Wujiashan, where not only industrial sources were heavily polluted in Wuhan, but also motor vehicles and dust
pollution greatly contributed.

Key words:PM, ; chemical component; spatial and temporal distribution; cluster analysis; Wuhan
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