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HE.H »MBETENRBEHER KA ®BAED (fine particulate matter,
PM, ) W KRZEW S T 67 E454E, FiEk T 2017—2020 F, £ &% F & # X fo e 25
RAMEEMNESEAZHAEEPM, , & RBE(FREZABED T RERN BT
(F~.CI".Br .NO; .NO;.PO} .SO3 .SOT)#yml & & F &%) (HJ 799—2016) M &
NO;.SOy \CI' R B R E ;R B(ABE A B Y PREMM S F (Li° Na” NH; K",
Ca’* Mg™" ) #gml & & F &%) (HJ 800—2016) M & NH; ¥ K E ;i F =k L
A7 0% ( secondary inorganic aerosol ,SIA) R &R E B AR FE Rif ¥ T A
MR, A NO; 5 SOT MR ERE (p) X A E B R R(REA ) 5B 3R
(M ERAA L) PM,, A REG TR KA, 7 HE A F (sulfur oxidation
rate, SOR ) & f &AL & (nitrogen oxidation rate, NOR) , 34 SO, & SO % NO, & NO;
RN ERR R RBERFENRX SIAREZRE PS> A 14.79 Fo
17.01 pwg/m’, 2 F L% FEL(P>0.05) ;™R PM,, ¥ 4 FrRE®RS FREKR
FP s by & BRI R OR A NOS>SOT >NH; >Cl™, B3 X SIA »A% SO \NO; .Cl #=
NH, REREFAHFER Z2FA%T$EL(P<0.05); AME SO FEH K
NO; & &k E FALH 2 2017 4>2018 4>2019 4 >2020 4F, HIX X Cl Fe NH| Fo &£
HE NO, T ZREFALEZE 2017 F 33,2019 F & AK, HIRE SIA NO, NH; #=
ClRBHREPIEHYEAFSHESEFSLE AWK SOT MEREFPLEHKELSE
SHKESAESAE  EF A% FENL(P<0.05), EHXKE p(NO;)/p(S02)=1.09,
EHEK p(NO;)/p(S0T)=1.01, 2017—2020 4, B3 K p(NO;)/p(SOT) % 3 A
1.01.1.18.0.86 #2 0. 82, £ # X p(NO;)/p(SOT )% A4 0.98.1.22.0.97 #= 1. 26,
AA A ALAREBRE p(NO,)/p(SOT ) » A A 1.43,0.27,.1.48 F= 2.20, & ¥ K
p(NO;)/p(SOZ )% A1 4 1.21.0.39.1.00 #= 1. 73, 2017 $—2020 4 ,SOR 14 *F 15 4
EHE>EHR(P<0.05) ,NORAPALH E AR >BEH R (P>0.05), HHME SOR 14
HEAALFRZH NOREHZARL TR G, L FHIK, £ IR TRADHELE
WP REEETTREREZRFERALY LAFRERBTFERATE, & &,
AEABH RN FTEAE,AFAEAERMERTEHNE,

EER .M EN PM,, KERBT TV FEH4E
HESES RI22.1  X82 MERARAEED A
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ABSTRACT: OBJECTIVE To analyze the pollution characteristics of water
soluble ions in atmospheric PM, . in Lianhu District and Yanta District of Xi’ an City.
METHODS From 2017—2020, PM,  samples were regularly collected at monitoring
points in two districts of Xi” an City, and analyzed the mass concentration of NO;, SO},
Cl™ in the samples according to “ Ambient air-Determination of water soluble anions( F~,
Cl”,Br ,NO;,NO;, PO} ,S02,S0OY ) from atmospheric particles-Ton chromatography”
(HJ 799—2016) , and analyzed the mass concentration of NH, in the samples according
to “ Ambient air-Determination of water soluble canions (Li",Na",NH K", Ca> 6 Mg™")
from atmospheric particles-lon chromatography” ( HJ 800—2016). Calculate the mass
concentration of secondary inorganic aerosol ( SIA). The test result were analyzed and
evaluated according to different years, regions and seasons. Calculate the ratio of
p(NO;)/p(SOY ) to determine the contribution of fixed sources (mainly coal burning)
and mobile sources ( mainly motor vehicle exhaust) to the PM,, mass concentration.
Calculate sulfur oxidation rate (SOR) and nitrogen oxidation rate (NOR), and evaluate
the secondary conversion efficiency of SO, to SO; and NO, to NO;. RESULTS The
median SIA mass concentrations in Yanta district and Lianhu district were 14.79 and
17.01 pg/m’, respectively, with no significant difference (P>0.05). In two districts,
the median mass concentration of each indicator from high to low was NO;>SO} >NH; >
CI". The differences in the median mass concentrations of SIA and SO; , NO;, Cl”~ and
NH] between the two districts were statistically significant ( P<0.05). The median mass
concentration of SO in two districts and NOJ in Yanta district from high to low, was
2017, 2018, 2019, 2020, the median mass concentration of C1~ and NH; in two districts
and NO; in Lianhu district were the highest in 2017 and the lowest in 2019. In two
districts, from high to low,the median mass concentrations of SIA, NO,, NH; and Cl°
were winter, autumn, spring, and summer, the median mass concentrations of SOif was
winter, autumn, summer and spring, and the difference was statistically significant ( P<
0.05). The ratios of p(NO;)/p (SO ) in Yanta district and Lianhu district were 1. 09
and 1. 01, respectively. From 2017 to 2020, the ratios of p (NO;)/p (SOY ) in Yanta
district were 1. 01, 1.18, 0.86 and 0.82; the ratios of p (NO;)/p (SO ) in Lianhu
district were 0.98, 1.22, 0.97 and 1. 26, respectively. In spring, summer, autumn and
winter, the ratios of p (NO;)/p (SO ) in Yanta district were 1.43, 0.27, 1.48 and
2.20, the ratios of p (NO;)/p(S03 ) in Lianhu district were 1.21, 0.39, 1.00 and
1. 73, respectively. From 2017 to 2020, the median SOR value of Lianhu district was
greater than that of Yanta district ( P<0.05), the SOR values of the two urban areas were
the highest in summer, the NOR values were higher in autumn and winter, and the lowest
in summer. CONCLUSION The pollution degree of water soluble ions in fine
particulate matter in Xi’ an is decreasing year by year, and the pollution of water soluble
ions was more serious in winter. In winter, autumn and spring, vehicle exhaust pollution
was the main pollution, and in summer, coal-burning pollution was the main pollution.

KEY WORDS: fine particulate matter, PM,,, water soluble ion, season,

pollution characteristic



552 ]

R E 5. 2017—2020 4 74 % 107 P 3R X RS UK Hh 4 oK MBS 15 G dRAE 235

2018 4F ¥y T 1 I w45 A2 o b [ ST Qe A
il DR, 7 22 T 2 U P R B R R 2 — 3%
NI Tl A Ry PR A SE R R A s, — B
[0 = R R 1 TR N 41 B 1 A7
(fine particulate matter, PM, ) J& 2 Al 25 75 YL 1)
FEFGRY Z—  HAKTP 52 18 VTR R G50
T IG5 32 90 14 9 3R e B AR 5 P, ko
P35 A, A KON 5 oAk~ 40 2 B VA G, K
VEPERS ¥ (S05 \NO; NH; .CI” K" Ca™ Mg™ %)
S L E B S 4y, K M B T 4 R e R AR K
F TR B T 3 BURE DL IR, R R MR E BT B
SRR Hih SO2 NOS  NH 2 TR TEHL
S B¢ (secondary inorganic aerosol, SIA ) fx & %
4 43 SIA & SO, NO_ NH, % S k5 4t
WIAE KRB b & R Ak 2 0 AR Bl i TG HL 3
T RREX IR EEERT, ENTE S
W 40 ok R T 2 AN R i 3, o fe B s i AR
KWfEE™ . AR REIY R PM,, F
KT R AL A Eh B R h 0 B Sk 1Y) B A R
AR WA LA i R B, BF gE B R IX
2017—2020 4 PM, , ' SO .NO; NH, K& CI’
Jo R e 3 K S B AR R R AR, DAY Sk KR B0k
15 Y IR O R D3R R AT Y R B IR AR
P Bl S

1 #REFE
1.1 {ERF

KA RAE2E (ADS—2062E , IR I [ H AL 2§ A
FRAFE) , B 4G PM, VI &Ik, U1 &)k 42 Da50 =
(2.5+0.2) pm, fHIER R ILMTARMEZE R o, =
1.2+0. 1,KFEH 3 =100 L/min, 7 3§ ( Pall
ANELER) EHAE 90 mm, XF 0.3 pwm A5 AE R T 7Y
A RCEAMTT 99. 7% , 75 M E R 0. 45 m/s
B, B JE BB RH ) R K F 3.5 kPa, & F 351X
(ICS-5000+, 3€ [# Thermo-Fisher 2 #])

Ak (P A =18 MQ-cm) |, BEFR 44  TE K
TR BN AHIER R AL B AN S ks, |
RIRFNE AT (105+5)C TREREE, BT
TR EAORAE . AR S AN (IR at) S b iRl
FEAE FH AT & T T 28 P4 24 by
1.2 HRRERKN

TE 2012 45 P 22 17 30 0 o5 (TR 45 ) ) % 4
FEfl b AT P T 6 A 3 Ik X A5 DX ER R W U sl
SCCER ) B2 305 Yo Wy Fe AT H vk B e BTG
Ve 8 A X 5 T 1 3 1) XA R B A X R R
JERE X433 8 1 b SRAE i, RS (R B &5 R

W 7 A B R B (K47 ) ) (HI 664—
2013) AH DGR | SR AE R E TE /DN B B T
R 12~ 15 m, DU R TG i K dt S e 4 | 3 5 G
Vi R Az I, B H 10—16 H A RACREE &
HELERFE T d, BEFF R WK, AR RARN ) AS >F
22 h, SRFELE BT 0 5% R B 28 A SE LR R R
4 D BT R D v kY | - 15 C IR

MRAE (IR BE 2 SR TP oK HE BT S - (F
Cl” .Br” \NO; .NO; PO} ,SOY .SOY) Wil E &
T %) (HJ 799—2016) Il & NO; SO . C1 J&
HIRIE (p) , MKHE R a3 S WORL A vh /K s BH B
F(Li" Na* \NH K',Ca®™ Mg™) Wil & B 70
) (HJ 800—2016) il 72 NH; i i & |
1.3 HiEHHm

IE NO, 5 SO0T MRk EZ L [p
(NO;)/p (S0 ) 1. p(NO;)/p (SOT ) I K
JE T EIR (BRI F) 5B IR (L & RN
) X UKL A B VR B 1 ST KN, > 1 Ron B Bl
PR PM, o A B A o R R B v R R, )
Z 2R [ PR DT IR K .

235 NOS L SOT MR IR B T — W HE iz
A, KB A A R BE HE Y SO, (NO,
FREREYE —E KT B HES 5 A
A B8 ORL ) 2% 1 0 Al 3 AR B AR G, 1% 0 B A2 T
PR e B R B W R A 2 IRV s ) i LA
# (sulfur oxidation rate, SOR) K& & A& 1k X
(nitrogen oxidation rate, NOR) A 5 2 AE SO, ]
SOY 1y W B AL &R & NO, ] NO; By — W ¥ 1k
ROIF AR — OB B b R AE B R R R R 1
T LR, — ok 0. 1 AR M KRR R EFE
UG A0 I S8, 2 (H B R U B IR A i %
HE Y SO, (NO, i v RO R IR T Bk PG
23R TR SR & i A %5, SOR Ml NOR f4 i &
AR

[50%7]
SOR = (1)
(SO ] +[S0,]
[NO; ]
NOR = (2)

[NO;] + [NO,]

WAEVE 2T H AR5 R W B | 645
YJJE (hpa) R EE (°C) A X R H
S RGE (m/s) B iR IE T L T4 )R, S
WeAERFIE] R 2017 4E 1 A 1 H—2020 4F 12 A 31
H., Zr 3T SOR Al NOR 5 RS 4 N Z WM
KT,
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1.4 FREEH 2 #R
FUAS R BB I H 5 % A TAE 0T R W), i 2.1 EAXEFER

H ARG 512 56 %58 3 T 3R SR EE A BT AR 3
TEA BRI W N As 4T, 43 A B 3 A 6 1R 4K
P v 1 £ 9 20 Ak 27 3 390 R 2 K g A 5 5
b o 2 R A5 B T b o R R R A OE R
$=0.9990, FHLFE i B D EA 3 AL 5 = i
25 M 3 AT A RS SEI = AR ESS W
W T S R RE R TR B, S5 = AR R S R
3304 T 7 B 14 A X 25 18 AS i KT 50% , fili B
15% W FE S HEAT AT RE I 2
1.5 SitZEsH

K SPSS 25. 0 #EATEE AT . BdE gt
FE I T A B AR S BB 172 Rt BR 2 4
THALBR X B 9Ok E AT IE 25 1% £ 3% ( Shapiro-
Wilk) , £ A IE 25 40 A7 s, 4 1) B8R O 25 4y
B s ANFF B IE 2543 A B, 21 1) L 35 R 7 RE AR )
£ S B % ( Mann-Whitney U Y Kruskal-Wallis
T), P<0.05 NESAZRITFREX,

2017—2020 4F M 35 X 5 4F 55 bR R A 83,81,
81 Fl1 84 KX, A it 329 K 3% ] X 4 4F 52 Py R B
82.83.84 i1 83 K, & it 332 K, XF A [A] 46 Il ()
A FLTGUE BR E AT O 2SR 40T, A 2H ) 0 K e
PIALRFEIER 534 (P<0.05)
2.2 WRER

JHE B8 XN S ) X STA iR B vk B b A Ak S
PM, , it & Wk B b A B2 b g il Rl 27.39%
(14.79/54.00) F1 31.21% (17.01/54.50) ,
1AL RS DRI X PM, v 4 FloK s 2R3 1
Jo ek vk B2 b 6 25 H R BRI K K NOS >S05 >
NH;>CI™, SO Ml CI™ J5 & ¥k B {37 BU7E X 3 i)
M) 25 A Gt 2738 XL (P<0.05),NO; 1 NH;
o e B T B DX SR Y 25 S B T R L
(P>0.05), 2017—2020 4 JE 3 X F1 3 5 X SIA
ZR G F5E X (P>0.05) , X p(NO;)/p
(S0 )=1.09,3MW X p(NO;)/p(S0; )=1.01,

3

F£1 20172020 FALXTHERKBAEBEFREREMXHH[M(P25,P75) ] pg/m
IKIEPEE T MR MR X (n=329) WX (n=332) Z 18
SOT 0.03 4.97(2.68,9.12) 5.80(3.23,10.09) -2.236"%
NO; 0.03 5.42(1.52,16.69) 5.91(2.33,17.08) -1.481
NH; 0.02 3.97(1.54,7.85) 4.52(1.79,9.00) -0.924
cr 0.01 0.41(0.08,1.33) 0.53(0.12,1.90) -0.609"”
TR 14.79(6.55,30.75) 17.01(8.36,34.39) -1.567

T (1) RAEARL 144 m? ;5 (2) KB H 4L P<0. 05
2.3 EEER

e 2 af UL BBk IX SIA LI K SOT \NO; .ClI°
M NH, WAFEER ZSHASEITFEE L (P<
0.05) , Fibk[X SOT FIJEES X NO; Y I & W JE
i & 2017 4E > 2018 4E > 2019 > 2020 4E (P <
0.05) , i IX CI” NH; FI3E# X NO; Jit & ik fif
i B 5 2017 4E B¢, 2019 4E R i, 2018 4E

2019 4 H1 2020 4F 19 SOT 5T o 1k B v (o7 25035 4t 2
WX SHEIE X (Z=-2.123 ,-2.334 -2.123,P=
0.034.0.020.0.034) ;2019 4E CI™ J5i & ¥k & b i
BEHEWIX S IX (Z=-1.912,P=0.146) .,
2017—2020 4F , JEHS X p (NOS ) /p (SOZ) 4351 N
1.01,1.18,0.86 Fl 0.82; & M X p ( NO; )/
p(SOY) 4354 0.98 .1.22.0.97 £ 1. 26,

F2 20172020 EEARTABK KB E FREREEES [ M(P25,P75) ] pg/m’
X 35§, n S0 NO; NH; clr ZRARBR
S X
2017 4F 83  8.28(4.94,13.89) 8.39(3.41,21.42) 6.29(3.48,10.42) 0.75(0.11,2.03) 24.06(12.86,43.92)
2018 4F 81  5.58(3.45,8.42) 6.59(1.45,19.40) 4.19(2.28,8.72) 0.34(0.12,1.62) 15.94(9.02,36.06)
2019 4E 81  3.70(1.89,6.43) 3.20(0.72,10.34) 1.54(0.38,5.18) 0.13(0.02,0.57) 8.00(4.39,21.14)
2020 4F 84  3.24(1.44,6.77) 2.66(1.07,13.81) 3.77(0.90,7.63) 0.53(0.09,1.31) 10.89(4.59,25.59)
H1{H 62. 676 26.977 42.399 13. 143 39. 088
4 W) X
2017 4F 82  8.46(4.80,16.18) 8.30(3.69,23.01) 5.85(3.00,11.47) 0.46(0.15,3.73) 24.28(11.40,48.10)
2018 4F 83  6.77(4.88,10.13) 8.25(1.58,19.61) 5.24(2.47,9.89) 0.49(0.14,2.23) 22.23(9.66,40.08)
2019 4F 84  4.47(2.92,6.92) 4.37(1.12,10.96) 1.59(0.62,4.54) 0.34(0.04,0.99) 11.89(5.70,21.22)
2020 4F 83 3.80(1.81,8.07) 4.78(1.73,16.34) 4.93(0.97,9.01) 0.53(0.27,1.81) 13.56(6.14,33.30)
H 14 42.113 15.719 45.310 14. 146 28. 067

AR EE ] L& P<0. 05
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2.4 Ef£R (Z=-2.032,P=0.042) ,Cl" Jii & ¥ J& v o7 B0 2 3%

mi e 3 Al UL, ik IX SIA \NO; NH Al C1™J&
HIRE P ELESKESEES>H F(P<
0.05) , I [X SO [t i vk J& v (7 0 2 4 22 > Bk
FESHZESHT(P<0.05), EBX EHXLZE
NO; 7 e B s A 800 i e 2= 12 F 9 5 4
= Cl o i vk 2 vh AL 88003 0 2 2= 1Y 30 1 28 A
B NO; Jit ik B2 b A7 8052 i B X > 5% W X

WX SHERS X (Z=-2.266,P=0.023) ; &% SO
HCU Bri ol B2 o A7 B 1 S W IX > E IS IX (7 =
-2.803.-2.244,P=0.005.0.025), & B #k.
KIEIE X p (NO; ) /p (SOT ) 434y 1.43.,0.27,
1.48 1 2.20; H I X p (NO;)/p (SO ) 435 N
1.21.0.39.1.00 F11.73,

F£3 20172020 FAHRHTHBERKAEBEFRERESTT M [M(P25,P75) ,n=329] pg/m’

X 45 n S0 NO; NH; cl ZWRIE IR

JHE 3 X
HE 82  4.03(2.23,6.98) 5.77(1.74,12.15) 2.89 (0.90,6.20) 0.35(0.16,0.75) 11.44 (5.26,24.10)
HZ 81 4.54 (2.84,7.08) 1.24 (0.57,3.06) 2.62(1.35,4.54) 0.06 (0.01,0.12) 9.04(5.79,14.06)
o 83  5.89(2.58,10.50) 8.71(2.25,23.61) 5.92(2.01,10.20) 0.54(0.17,1.46) 19.43(9.32,43.11)
£ 84  6.81(3.55,11.26) 15.01(5.40,23.58) 6.99(2.68,12.08) 1.82(0.96,3.23) 27.66 (13.23,47.37)
HH 12.526 79. 360 33. 858 129. 880 45. 401

FE WX
HZ% 84  3.81(2.23,6.29) 4.61(2.37,12.00) 2.73(0.92,6.21) 0.48(0.24,1.06) 11.68(5.37,24.34)
JFES 83  4.56(3.20,7.67) 1.80(0.85,3.88) 2.69(1.73,5.68) 0.09(0.02,0.18)  9.66(6.53,18.64)
h 82  6.72(3.28,10.72) 6.70(3.20,23.68) 5.38(2.35,10.34) 0.59(0.26,1.22) 18.53(10.65,45.59)
R 83 9.33(5.80,15.74) 16.17(8.42,30.07) 8.04(4.06,13.92) 2.52(1.23,4.32) 33.84(18.34,56.35)
H1H 49.526 97.786 38.818 145.265 68. 174

H ZE ] LR P<0. 05
2.5 SOR 5 NOR 4 #7 3 itig

HH 2% 4 7] UL, SOR w0 B8 58 3% 3 IX > e 3 IX.
(Z=-2.311,P=0.021) ,NOR H {7 & 3 X >
JEIEIX (Z=-0.377,P=0.706), B [X SOR H
D7 B0 B B d i , NOR o o B b B BBk & 2=
B, AR,

R4 2017—2020 F X &ML RN

RENENSZTT M (M) %
- JHE B8 X SE W X
T
AR AAMAR AT HEALR
i 0. 144 0.185 0.154" 0. 144
S 0.229 0.078 0. 240" 0.118
Bz 0.163 0. 290 0.192" 0.242
%2 0.138 0.254 0.203" 0.282
&1t 0.171 0. 185 0.196 0.192

T HMERXAEI, (1) P<0.05
2 5 ] UL, SOR 5 - 4 A0 X M B 52 1E AH G
(P<0.01) ;NOR 535 H FF 540 X 1 B 42
TEAH G, 557 B T RS 52 97 AH G (P<0.01)
RS 20172020 FAPWEFEEURIMREURS

SEEEMEXESHT
sk FHR R %ﬂﬂtﬁﬁ H 2 %,
F/hpa  BE/C WE/% #/(m/s)
WEMFE  0.002  -0.021 0.329" 0. 029
AEME  0.7600 -0.305" 0.324"" 0. 025

H (1) FE 0,01 G5 (OBUR ) AH &P 2

ABIFGE 7, P £ T HE B DR I XK A rh
SIA 29§ PM, 5 BV FE Y 30% , & KA 4 kL )
1) 2L R 4y 22—, AR OR B BBk X SIA Al
SO; \NO; .CI Fl NH; ¥ 2 TR, £ I L4
ok VG 22 TR B 5 AR AE L HE RO T AR H AR AR
A Al 5 O Al 0 W T R R AR R (3
AT BB TR 1 B Bl A 45 R I R e HE A
e A T B S Ak, (R 2 AN FR AR TE 2020 AEEA
JIT R, U IR TS Y3 BRATY SR AT B 0 | 45 0045
AT 5% 7 A AT

JHRE K8 DX RIS 90 DX 4% B4 A b 4o B el s EAIE
PIKIK A NOS .SOT NH .Cl, & 345345 PM, |
JoT VR B AR AR AR R — 3, A R S R
K EANIR RS RGP BN E, ZPOKE S+
SIA(SOY \NO; \NH}) Z=r 2 5, & % S0T 15
Yooy S, MK F NOS TG e R, KK
HY SO FZORIEFHAME 1 NO, EZRIE 4L
SRS, DRI TR BT LUE Hp(NOS )/
p (SO ) K FRAEFE Z HE O (HL3h %= ) F 7 HE ik
TR (BRI ) R AT STk o R IX 1 p (NOS) /
p (SO HRF 1, AR S IEXT PM, | Y 5T i Ik
JEE B T KRR R R T R X T BB S O AR Ok V&
TARENFAREREERAA L, HEKX
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oF

2%
A

#
B

p(NO;)/p(SOT ) FeAl , 2017 4EH1 2018 4E KT 1,
2019 4F 1 2020 4F /N F 15 X p (NOj )/
p(SOT) HLfH, 2017 4EF1 2019 4/NF 1,2018 4F
12019 4E/NF 1, 327 W 3 X9 75 YRR AE R [A]
JESE X B sl IR 05 Y B B W AR, X 5 SOy
NO; ¥JZAE R [ A A B NOS TR B B #H X i B 5
KA R, AUFFER Cr EESMMAE LN
R 5T B R 3R W VG 22 T KR 0 b DX BRI T B
AR . PRI A& 4 p(NO; ) /p(SOT )
KT 1, RWE L EZBNFETTET PM, 155
KU F AL, PR A TR T Y RN X
SR IR Sy A% 11 4 5 R AT 6

2017—2020 AR F | FEWI X SOR H {7 £k
RTMEREIX (P<0.05) , 31X 5 2 ] X B 45 30 o4 %2
AL FB ol bl X, #A 8 45 Tl o F B 42 HE ik Y
SO, TERA W WA 1l SOT MEHREZH KL, W
B IX SOR {H IR A H Fh 5, SOR 57 ¥ B2
S IE ARG PG 22 T 2 0 B R s, A OG5 R
EHRI B A AT SO, BRI AR R AT, A5 R T
SOY LA L PIBRIX NOR H &I M Fk & Z 85
o, B R AR, X — SR T AR NO, W
H NOR 5~V ¥ & 17URH OC | 4 Z= 19 I 26 55 A1)
T R R A UKL W) Hh B AR E A AE s Oy — 7 TH A&
T4 PM, , IR A 2= &, 45 N,0, ik
fife I IO 38 S5 A S8 348 S O Ik 4 o 4 i
1 225 = A T RS R 3 AN FRE 5 o i, 3R
A TR AR AR KRR B L R R S Y R A B A

L5 F TR 3 A R 7 22T R R B R R
R Tl 7 e S5 PR B 4 it LA — s R, B L
RARTG Y, X AR E, FReg R,
RE R A HE R I J2 BT 3R B 45 22 TR B BL
B2 HEOA B0 T 5 X i 22 0 22 i M Ab 5 R
i & T AORAK, TR, A BIRESR
TG YIRS YA XS B T, XA 2020 4F 45 fR
s ) 5 Y A5 A T Jn EE R, A R ER T R R 2
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