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2020 ELXZ=RHAFHPERXIAITIWE PM, s FEHITE
5 R4 HE K SRR
ZOR' oz # FER OBER AMAE ATAIL

(L E PSSR BE, PRI KU ITAG R K s 923, JEat, 1000125
2.5\ W AE I R, AT, 832099; 3. AVl AL ASEREE MR UG, AT+, 832099)

W OE AR TS B KA Talk3 i, 2020 4F 12 H F1 2021 4F 1 A 75 A0 F i 8 X
M TAE X LA 2 A RAE A, SRGEREMPRY (PM,s) FEGh 61 .d, I HLEHE & 45 B T %Y
(ICP-MS) X} 24 Fhon R & &MFAT A0, FESEHEE T (EF) AT PM,s T IHLITE 1975 YR 1k K2
K. S REN, XZREEWIE, GRFIERE &L LS g KBS AR R 53.2%, DL PM, s AEE
15 YW 5 Y R ARG 98.4%, SRAEIIIR DX AN Tl X (¥ PM, s H BB 53014 164.7 pg-m™ Fl
113.6 pgrm™, RO W F T4 T PMy s 15 9™ 8 SRAEIH S X R Ll IX PM, 5 H JEHLIT 2 W B2 43l A
44 pugm> M 3.6 ugm>, EZEMATYIH K. Ca. Na, Mg, Al Fe, 6 MInE ZAFEM X F Tk X TE H
1Y i H 4330 97.4% F197.5%, B 6 FhITE XA L XOTER W FZH 5, SR Tk X £25T
EUMERMER /D, BRRKM Ca i EMRHHERMR, NaM Ca mEMWBERBEBR L, AWFH
2020 4E4 2 PM, s P EE EHEICE N K. Ca. Na, Mg, Fe, HELEEERFE T TALK . Hlsh4 .,
ST UL BRI S, IRIXOT R B AR TR B AT AR R = T LAk X

KEIR AT, WXATALX, THICE, 42, 15550E KR

Characteristics and sources of the inorganic elements of PM, 5 in
Shihezi urban and industrial areas in winter, 2020

LI Gang' LIU Yan® LI Fugiang® PENG Yujie’ LIU Yuxin® HE Youjiang' *

(1. State Key Laboratory of Environment Criteria and Risk Assessment , Chinese Research Academy of Environmental Science,
Beijing, 100012, China; 2. Shihezi Ecology and Environment Bureau, the Eighth Division of Xinjiang Production and
Construction Corps, Shihezi, 832099, China; 3. Shihezi Ecological and Environmental Monitoring Station,
the Eighth Division of Xinjiang Production and Construction Corps, Shihezi, 832099, China)

Abstract Shihezi is an industrial city located in the middle of Wu-Chang-Shi region in Xinjiang. 2
sampling sites were set up in Shihezi urban and industrial areas in December 2020 and January 2021,
The fine particles (PM, 5) were collected for 61 days in total. 24 kinds of elements were analyzed by
ICP-MS, and the characteristics and sources of the inorganic elements of PM, 5 were investigated by
using enrichment factor method (EF). The results showed that: During the sampling period in winter,
the number of the severe pollution days accounted for 53.2% of the whole sampling days, and the
pollution days with PM, s as the primary pollutant accounted for 98.4% of the whole sampling
period. The daily mean values of PM,s in urban and industrial areas were 164.7 pug'm~ and

113.6 pg-m™, respectively, demonstrating the heavy air pollution in winter in Shihezi city; The
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concentrations of the inorganic elements of PM, 5 in urban and industrial areas were 4.4 pg-m™ and
3.6 ug'm’, respectively, in the sampling period. The main components of the inorganic elements of
PM, 5 in urban and industrial areas were K, Ca, Na, Mg, Al and Fe. These 6 kinds of elements were
the primary components of the inorganic elements, and accounted for 97.4% and 97.5% of the whole
elements amount in total in urban and industrial areas. The composition structure showed little
difference for the inorganic elements of PM, s between the urban and industrial areas; The main
enriched elements in PM, 5 of Shihezi city in winter were K, Ca, Na, Mg and Fe, and mainly come
from industries, motor vehicles, crustal substances and cooking fume, etc. The enrichment and
pollution degree of elements in urban areas were slightly higher than those in industrial areas.

Keywords Shihezi City, urban and industrial areas, inorganic elements, winter, pollution

characteristics and sources.

AR T R TR Sy B R Tl 3T, G JLAR B A 28 U i D & g, LR A5 e ik hy
JUER, 2R DLAITORI ) (PMy s ) A B 805 Y W 5 G R & AR, TeAILoe 248 40 FUR: 40 1Y) 32 2 1oy
Z—, KB BA 45 5w AR FME LR A 0 e o, TR &R s R AE AR 1 & S 16 AR B il
R, 3 BN AT 38 A ) e Pk R A AT AR SR AL S TS BT JRRHTEUO, M AT AR AT SR
FE U BR = XU SEX PM, s AT R B0FSR EZE X E S m TR, ERAE B, bt
KRR PMys TOC R BUR I & T E 2, 159 H KA PMys T oT R W 80s W & FiEEH,
PM, 5 "1 IG 2 At S XU, LA 45 o W00 1 240 MR AR A RRAIE , 44 2 B 0 I b A 1) KR PMy s 15 %, %A
A e 2 SR . A 20 A0 i i P9 A ] - T 4 28 5 AP 42 JB 0 & (NiL Cu. Zn., Pb, Fe), JF it
& JEICE Zn PEAT R RUMER B AG SL 56 % B, AR Z A0 I F- 11T PM, 5 ¥ 4 (109.9+58.8) pg'm?, PM, 5 Al
Zn M B 1Y T e B 25 1 ) R AR AL AL T (SOD) & e, 5 1B ) SR BRUIH 8 140 460 407 . 28 B 5071 3 ok %of Ay
T T AT PMy s kG 3 18 JES 3 k TR, A7) 717 PM, s B9 25 0] 430 A S S0 AU AR B v, WU (0 2 v R 4
TR AU 3E i B A K VA I S e A MR T R 2 2 PML, s TR ICHLIT R ORI, IR T L % BH
T ASET I T A9 Se. Cd. Br., Pb, Zn, Cu, Co. Sc. Cr, Ni, As, Mn, Ba %50 R &£ K T KT 10, 5
RUET N R, X 13 POz Bt vk BEAE 22 PO R i LUl 18.9%—26.3%, F 2R IE TR . Pz
KA A S, NiL Co. Sr. Ba i85 20 F HABHE AR 1 STk, 5K i 500l s oY B 3 iR g 2
PM, 5 (975 YL R AiE & B, SR 2% PM, s AR 80 THE R R 25 5.6 1%, SRIE 10 215 400 PM, s, HU A9 i
i 66.3%.

AT Tl X 3 B A A A X G, AR X . A T T A 2L PM, s 0B B 5 Y A5 e K
Wik, PM, s HE N E BT R S E AT, 5T PM, s FIEHLICE A2 AL FRAE RO X T IE
I T AR B T, ) E PR BT A B R B AT G LR, AR AR S A AT T X AN Tl X R AT 4 B
PM, s B SR 4E, 20 M7 2 S T RE X JCHLIG 28 B9 B K R4S (R AR AE, 38 i & 45 IR 7 12 (BF) W & %
PM, 5 75 YR IR A T I,

1 %Fﬁ){—i'ﬁﬁﬁi(Sample sites and methods)

L1 CREE

AT T T DX 32 AR A AR DAL AR, AR DRI Tl XA B8 2 A SRR A, SRR AR Rk 1
JIE 7, Y DX R 5L T B M D sl B T, HCTE AR 7 18] 1.6 ke AR SAy R~ A R 42 0 A5, TE RS U7 19) 1.2 km
Ak 2 ST VLR [ 0l Tl IXCRAE 2 TR 2 R PR L A FRZS R (R 42) I A RERETIL, Tl IX R
PREELAC T By BURES  RRG R K SE R Tl e 2R IR T 2 SR [ I O S 40
2 A B AR A PM, s SRAE, SRAF 5 B0 3 B E 3 AR T 10.0 my, J] BG83 e U8, PRI RERG A SR
i il X ORI BE AL
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Table 1 Sample sites information
REER PRI e I P
Sample sites Environmental monitoring station Daquan
EAYE 86.0576 B 86.0957 E
LhE 443133N 44.4220N
125 /m 14.0 13.0
IHREIX WX Ll X
AR 60 61
5 E FHOEAAAL P 1.6 km PG448 12.0 km

1.2 PM, s FEAREE S 50T

AT 11 38 DX Tl DX 2 AN SRARE A 284 FH 2 R AT TH-16A 7 U3l 18 SR AFE 2R 1 7R A (5 41
A G AT R EE R ), A R AR Y 8 16.7 L-min™. SR AE H M4 2020 4F 12 A 1 H—2021 4
1 A 31 H, HREE 62 d, RAFERHEI A K 10:00—2 H 09:00, RFURFERTK 23 h. & H RFEGE I —iK
H AR 47 mm Y £ S 245 4E 8 K (Q K, Pall, Sweden) A1 — 5K H 4% 47 mm F% 5 T4 44 1€ 5 (P %, Whatman,
Sweden) , ELA& s e B (IR BE 25 SR (PM, 5) F T W0 I0 v (F 7% ) B AR BT )20 R 1) ) e Jg%
FA 45 B T 1%L (ICP-MS, Agilent 7800, America) ¥ JEEHEFTIC K 40 Hr, L 1/4 T FRIEE, i s T2 U
LA R RE R, A 5.0 mL MOS 2 RS FR , FCE 2 h 5 F 0 A 2.0 mL MOS 235 FR , 2.0 mL {1 4% 46
H,0,, N5 28545, O I 28 OISO % (16 10 min N FHRF) 190 °C J5 254 30 min). 7711 il i
R EZER, BRI HERRASAE 140 C R IH MR 2 229 0.5 mL(2) 4—5 h), B4 KEREREN
25.0 mL, R J5 gEAT AL 2% 20 7. 24% Be. Na, Mg, Al. K. Ca. V. Cr. Mn. Fe. Co. Ni, Cu. Zn. As. Se.
Mo. Ag. Cd. Ba, T, Pb, Th, U, 3£ 24 .
1.3 PM, 5 i 45l

X PR HE AT R PR, AR A SR AR A R AR R BT B PM, 5 Wk B O, O 5 3T T A
PM, s fH#EFTXT EE, W 1 iR, — B PM, s BOAHSCHETE 80%—120% 2 [A] 24 FHR A4, 3% XA Talk
X F T REE PM, 5 {5 [ P 0l R 4T FLAE, AT HI W T TR AE PM, 5 BUAC R PERNAS A7 PM, 5 1Y 22 5%, B0 IX
RFE ST PM, 5 Wk BE{E 5 [958 05 9 PML, 5 W BE (AR G R BT R? O 0.87, e MG R BT, 17 Tl IX SR AFE A5
[ PM, s ¥ BB 5 [R5 0 1 PML, 5 W BE(EAHOC R EX R 4 0.52, U Tl X PM, 5 15 G4 Wk B R AIE 15 38 X
A B AR
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Fig.1 PM, s linear relationship

2 5B 59718 (Results and discussion)

2.1 PM, s {5 Y HFAE

2020 4F 12 A 1 H—20214F 1 A 31 HEEA M F i HRAE 62 d, UL PM, s N ZI5 W75 4L K 5
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FeAcims, Ak 2 Fros, SRR 71 2 AR A L KRBl 0, TS R 2, 58RI
38.7%, " H 15 Y KB AR FEWI ) 14.5%, DL PM, 5 o0 B 15 Y W) B9 75 G KA & 38 A4 SR B 0 Y
98.4%,
R2 ORI RREL
Table 2 The number of pollution days in sampling period

1 R Bz i BT JUHE
Excellent Good Light Medium Heavy Severe
15 QR Kd 0 9 8 12 24 9
PM, s 215 Yo KAd 0 8 8 12 24 9

WE 2 s, RN A 6 s G #E, Hirb 2020 4F 12 A &4 3 9K, 2021 4F 1 A &4 3K,
V5 Yo B A ) B K B R SE 8 d, B K PM, s H Y &A= 4F 2021 4F 1 A 12 H, E 55 45 H H1{E
302.0 pg m”. B AR AE ) E 4R 0 PMys 9 H 33{H 0 165.0 pg'm™, LL PM, s 8 8 205 L Y i i5 4L K
PM,s HME R 167.2 pg-m”, P E R RYZE, 5 OMEZ TR bRME) ( GB 3095—2012) P i B Y
PM, s H M B2 Z U AnEFRfE ( 75 pg-m™ ) AHLL, B 75 pg-m™ BYRECH 54 d, 5 HEAREEIAY 87.1%,
Wt B A ] T A 22 DL PMys N B 25 YL ) 175 e RIE B AR 5 77 IR L A SRAE IR X T TR AE 1Y
PM, s i & i B H Y{E R 164.7 pgrm™, Tolk X F TRFERT PM, 5 i 3 H 580 113.6 pgrm ™, 321
WX PM, 5 V5 YRR B v Tlk DXL 7 R a1, B 2R B 0 24 12.0 kem, 39 X R A 557 1 28 4 o 40T, PRI 2
AR, WX T T PM, s 5 B 45 PM, 5 19728 fh#a 3585 — 35, SRR PM, s P32 0 6.7 pg'm,
VLI A MG, IR 225/, Tk X FE LML T, K B BER R KR S5 5 Tk = 42 A R HE
A 32, A Z A ] - A DX Sk i XU LA S AR A XA 2, 3R X7 F Tl XA XU, A T 98 e B — a2 4%
PR Tl X R 2R S U5 10.0—12.0 km 785 Fl DX 38052 Wi BH S 27280 03] 730 X PML, 5 V€ B 75 119 Ji PR T g
55l DA M 2 48 5 R 2 5 2 i B R X K

400 1 —— K A DX —o— EE
250 Urban area Industry area Control sites
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250 1

Cllugm™)

200

150 AAA
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/////

B2 REE PM, s Wk AR fLARAE
Fig.2 Concentrations of PM, 5 during sampling period

2.2 THLICRWERHE

AT XORT Tl X R85 PML, s FROG 3 MR BEE Q35 3 TR, 3 IX. PM, 5 H oG 29k BE H fm BRI Uk
4 : Na>Ca>K>Fe>AI>Mg>Zn>Pb>Mn>Cu>Ba>As>Cr>V>Ni>Cd>Mo>Co>Se>TI>Be>U>Ag>Th, T Ml X
PM, s " JT % ¥ JF il & B K Kl . Na>Ca>K>Al>Fe>Mg>Zn>Pb>Mn>Cr>V>Ba>As>Cu>Ni>Mo>
Cd>Co>TI>Be>U>Se>Th>Ag. FKALWI I X PM, s T KW B A1l 4353.0 ng'm™, Tl X PM, s FIC R
JEFI N 3556.6 ng-m>, X ATV IX JCE K. Ca, Na, Mg, Al, Fe ik EH K, H#id T 100.0 ng'm™,
6 FhIC R EIRIX TC BRI 5 R 97.4%, 78 Tolk Xt R SR B 5 Ll 97.5%, BEHTIX 6 FiocZE
A TCHLICER A BB R 4. WRAEIA T R AR, Tl X Ao R MR B (AR T3 X, 156
TEHLICRFEIR X PM, s Ry B i & BRI & T Tk X, B3 W 5 a0 1 R0 5 8 A KT, #&%
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SRAFPIHITE R BE T INE . KEZK, 5B RE, X RIREE G L, i TE D, L F0
Bt R, TSR YRR R BOTRIKE S PM, s BT W MUEAST, TCRIKE R Nk F>E F>F F>L
7, BIAFICER MR B K- fe 1, [R5 ] P R gl ) M i OO rp e snl o pig B B LA R b e X
P A7 PM, s FCHLICER W RS HE A B, A1 T 5T R 75 45 XK PM, s FRCHLOCE KPR T
FoAtsdaily, IR ) e Al 7 & Z R HE wi ik -, R B PrE.
R3I CREENCRIRE
Table 3 Elements concentration of 2 sample sites
JTTE  WX/(ng'm®) TolkX/(ng'm™) IU1E JHTEY (ng'm ™) KA (ng'm™) AT (ng'm™)

Elements Urban Industrial Ratio Guangzhou Tianjin Nanchang
Be 0.2 0.3 0.6 — — —
Na 1779.0 1342.0 1.3 1210.0 1925.0 —
Mg 201.7 168.4 1.2 390.0 1188.0 537.0
Al 448.4 416.7 1.1 1190.0 1377.0 740.0

K 520.1 436.2 1.2 2480.0 4081.0 734.0
Ca 838.4 840.9 1.0 1390.0 5278.0 1207.0
\% 1.9 49 0.4 — 49 9.0
Cr 43 5.6 0.8 13.5 176.7 20.0
Mn 13.9 7.6 1.8 83.4 190.9 43.0
Fe 453.9 263.4 1.7 1220.0 4357.0 571.0
Co 0.3 0.4 0.8 — 1.2 4.0
Ni 1.3 1.8 0.7 8.6 87.9 150
Cu 10.0 43 2.4 112.0 239.1 19.0
Zn 39.3 329 1.2 670.0 945.1 279.0
As 5.5 43 1.3 35.1 43.4 10.0
Se 0.3 0.3 1.1 — — —
Mo 0.4 0.6 0.7 — — —
Ag 0.1 0.1 0.4 — — —
Cd 0.5 0.5 1.0 6.1 10.2 5.0
Ba 6.1 4.7 1.3 — 51.2 325.0
Tl 0.2 0.3 0.7 — — —
Pb 27.2 19.9 1.4 190.0 541.1 106.0
Th 0.1 0.2 0.3 — — —
U 0.1 0.3 0.3 — — —
ps¥il 4353.0 3557.0 24.5 8999.0 20498.0 4759.0

Frids IR AT .

A T 1 3R R Tl X T 2R AE THLIC R a5 R E (B 3), K Ed R BN Na e R, X
Na JCZ 5 F 40.9%, Tl X 5 EE 37.7%, HKOh Ca Je K, 3k X 5 EE 19.3%, MK F Tl X (1 23.6%, 3k X,
Fe JUZ i N 10.4%, TolLIX K 7.4%, FWIIRIX A Na, Fe TR AT & e, i TolkIX () Ca JTTE 5 1
e, MR BE KRR, P TC R MR B4
2.3 AFETS YA N TR W RE

ANTA ) PMy s 15 3L 5540, SR W BE AR AR AR [R], B BCIE VD A2 KAy gL 835 9L K 2021 4F 1 A 12 H
(PM, s H2{E K 302.0 pg-m™) FIE 5K 2021 48 1 A 24 H (PM, 5 HE{E Hy 32.0 pg-m™) 1970 K 1 fE 1k
Fixtbt, Qe 4 FioR, 5153 RAREL, 155K Na Fl Ca JEE MM R EACERR, FEKEE#EE 0.4 pgm ™,
HWK A K. Al Fl Fe &, RWT5 YLK Na Fl Ca LR MWW RFER K. W TFREA B ILERE, FZEI0R
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W B R R 4 H e BV AK R : K>Ca>Pb>Na>Al>Zn>Fe, K Fil Ca 7T Z (9 1 BE A 43 Lb N [ 2988 i
50%, Hit K STTZE W EE 4 T s, M 59.5%, Ca TEZE K 50.1%, #HI5K K fl Ca 7T ZE 1 it
ORI,

3k [X Urban Tk X Industrial
Zn Zn
F 0.9% Olﬂ;ﬁ/ff Fe 0.9% Othf):rs
IOZ% Prauza 7.4% W 1.6%
iy H
g Jiieeee)
| \ \
1 ——H
B N 23.6% HH Na
" 40,69 g 37.7%
19.3% |
&
K
11.9% K
12.3%
B3 REEWIICREE S I
Fig.3 Compositions of elements during sampling period
10 - .
B 154 K Pollution day
09T O 7% K Cleaning day
08
Toort
Zo6r
g o5t
1=
E 04r
(% 03 | 25.6%
02 | —3.6%
0.1 F

ed
%H 348% 459% 111%
mE =t Eme

Na Ca _ 1 Fe Mg Zn Pb Others
B4 54 KA R IT R R
Fig.4 Concentration characteristics of elements in pollution and cleaning days

24 EHEN T EF) AR BT

& HE Tk (BF ) 2R FOSUCH A — A0 i Eicdf b B3 I 0F 58 A IR AR SR IR XS PM, 5 T 3R A9 5Tk
JEE, it TCHLIC R L A 5 4R N1 (BF) SRAFFE R UIURE Y e R A B AL, 700 PM, 5 HR {5 0 4
KR, TEAZRMEFE R N HE N )2, JUR W W AR LR, PR PM, s A IV T 3R YV BEE B b e )
Jo A IV T 2R A v R B vy, TR A R R R PM, 5 B BTRRERCR Y. B AR I 1A 3R A 20N
_(C/C

(Ci/C s

e G RN RS i FITR AR, ngm™, Cr KR W IEE M RIET SRS HOTRMKE, ngm”. R4
= N1 (EF) 23 03, 24 EF;> 100 I, SRB15E i FoCER B W2 BN IRAYZ 0, 24 100>EF,> 10 i,
KUV i MhoTRZ N AIEN, 4 EF <1 i, KWL i FhOTRIEIREL PM, s s & 5. A0 i g %
R A A e, APPSR R A TR A R SR EICE T P E TR FE ) T LAE 3
T HERYIMA, RN Al JCRE IS TR

AT T 2020 4R 47 PMy s 24 FHOCER Y RN T (BF) W35 4 R, i 13 8 Rl A 1]
AT AN OO N T SRS ST R EF A BT AR, XA Tk X 89 K., Ca, Na, Mg, Fe JC
R E RN THRT 1000, KB PM, s BURY) X 5 oo 20k A AR, 52 J5 Fl A SR U5 A 52 e 45
/N, ML AN HERL A5 P On R, TR Na, K JUR 2k A AEY BB MR I, Fe LR Zk A T
M7 W) BRI, Ca TE R LR IE AT KUK PE O, £ F-17 PM, 5 Hh Ca JTTR E 2k A 54542 L
L A7) IRURHSEARES | BRIRES AT, SR BTN WF S B Bl 42 R AUORLH vh JE ML T 2R HE IR T e 1Y

EF;
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J& K. Ca, Na, Mg, Ui B A3 717 4 2% PMy 5 32 Tolk IXHE . HIL3) 4 0 58 ) S5t LA S TR 0 45 1) 5%
W, #X Se. Cd, Pb TEH E 4K FKRT 10, TALIX Se, Cd, Pb, Ag TR EEN TR T 10, lF Se J&Hk
BARIRY), Cd ok A Tk A4, Po 2 ALEN A HE AR IRIE SR 4, B BREE PM, s Hh X 2B 03 A2 RN
TR BB 45 N RS0, Cu, Zn, As, Cr. Mn, Ba %08 & & H TEBAK, 2 A\ Wk sh5m
BUIN, FEOR A RIRIA.
R4 AT PM,ys 24 FOTER EF (6
Table 4 Enrichment factors of 24 elements in PM, 5 of Shihezi city
PM, s B4R T

B . Enrichment factors of AR IR . Wdll\lﬁj‘[m}EFﬁ ?HJ\I‘IF,EBQ]EF{E
Serial JLE PM, 5 Element of layer A soil Enrichment Enrichment
number Elements WX T TR B (107 (g2 ) factors of‘ factors of
Urban Industrial Mass percentage Chenzhou City Wenzhou City
1 Be 1.1 2.1 187.7 — —
2 Na 14765.3 11986.5 151.0 — 222
3 Mg 2840.9 2551.4 89.0 — 3.0
Al 1.0 1.0 562.0 0.02 —
5 K 33254 3001.5 196.0 — 11.6
6 Ca 3704.0 3998.0 283.7 — 20.1
7 v 0.3 0.9 7293.3 45.7 0.4
8 Cr 1.0 1.4 5510.0 106.8 112.5
9 Mn 0.3 0.2 63266.7 14.0 7.7
10 Fe 2078.6 1297.9 273.7 0.6 3.7
11 Co 0.3 0.4 1250.0 — 5.0
12 Ni 0.6 1.0 2496.7 66.8 38.7
13 Cu 59 2.7 2136.7 370.0 227.5
14 Zn 7.3 6.6 6753.3 155.8 509.7
15 As 7.6 6.4 910.0 521.1 301.0
16 Se 17.5 16.8 20.0 — —
17 Mo 24 3.8 206.7 — —
18 Ag 5.5 15.6 11.7 1599.2 —
19 Cd 61.5 64.7 9.5 10880.9 1691.0
20 Ba 0.2 0.1 50133.3 33 —
21 Tl 5.4 8.0 54.7 — —
22 Pb 15.9 12.6 2136.7 262.4 176.8
23 Th 0.1 0.3 1030.7 — —
24 U 0.3 1.3 261.7 — —

Fridi: “—FR AR .

3 %58 (Conclusion)

(1) 2020 A& Z A0 A7 0] T T HEFT A 61d (19 PM, 5 RE SR AR, T3 K DL B35 e R b SRk
WY 53.2%, DL PM, s b B BET5 e W T G BN B SRAE DT Y 98.4%, SR X PM, 5 (19 H ¥{E
164.7 pgm”>, Al X PM, s 1Y HH(EN 113.6 pgrm ™, PM, 5 15 G005

(2) RFEBIEIX PM, s T W K 4.4 pgrm™, Tl XN 3.6 ug-m™, 3 X H1 Tl X PM, s 1 ICHL
JCHR M FE LS Na, Mg, K. Ca. Al Fe, 6 OCRTESIX TR 1Y HEh 97.4%, 78 AL IX TR H
1) 5 Heoh 97.5%, W] 2 AN THEEIX PM, s oG MR 22 P80/ 15 04 K KO Ca JC 3 1Y SRR B o
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TR, Na fll Ca JeE B B2 EERK;
(3) A FT 2020 44 % PM25 R ICE K. Ca, Na, Mg, Fe, B HEI0E FERIE T T
WX MLBh 4 H s i UL SRR AR A, 3% X A OC R B R RIS YRR S = T ol X
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