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Abstract; Dust is a complex environmental medium, which can accumulate heavy metals, and is
closely associated with environmental quality and human health. In this study, 10 undergraduate
students and 10 security guards on a university campus were selected as volunteers, and dust
samples on their palm skin were collected under two different haze levels. All samples were
quantitatively analyzed by ICP-MS after microwave digestion. The contamination level and exposure
risk of nine heavy metals including copper (Cu), chromium (Cr), zinc (Zn), arsenic (As),
cadmium (Cd), lead (Pb), nickel (Ni), manganese (Mn) and cobalt (Co) for the two groups
were investigated. Generally, Zn ( Security guard ND—2660 pg + m™>, Undergraduate ND—
1350 pg+m™>) represented the highest exposure level for both groups, followed by Cu ( Security
guard ND—70.2 pg-m~>, Undergraduate 0.023—83.4 pg-m™). As ( Security guard ND—
2.34 pg-m~’,Undergraduate ND—5.72 wg-m™>) and Co ( Security guard ND—7.93 pg-m™>,
Undergraduate ND—6.02 wg+m™) represented the lowest levels. Security guards suffered higher
exposure levels of Pb, Cr, Cd, Mn than undergraduates. Gender difference was discovered for the
exposure of undergraduates to heavy metals. Heavy metal contamination in light haze pollution level
is higher than that in heavy haze pollution level. Non-cancer exposure risk for security guard was
higher than that for undergraduate, but all of them were within the acceptable safety threshold,
indicating no apparent non-cancer risks.

Keywords : heavy metal, dermal exposure, dust, haze levels, exposure assessment.
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1 #ES 7 ( Materials and methods)
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SRAERTE D 2 h R UET RAE TR A FH S % b 0 e S BEAR DY, RAIERAE AL R A P JC 5 Y R AR B
IR — IR PETCH T, AT HAEECR X R0 F5  TF0 T8 AR 2 P | 1 00 #8240 R A4
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&GS SEHE T EIC RIS A] DR 2015 4F 12 Ay FEZS S o o “ BT 44 (SEBRid sk AQL {H
JEEA 90—122) Al H 5 Y (SEPRic sk AQL {EIE IS 280—330) £54F F X} 10 AERARIA: (B
5 %) F1 10 ORI TPIARRAE , TS RAT A SRAT X 42 5 4 M ] K JaL 1 (A A i o 00 A o U5 T
o, A 2 mL S 2K, 8 mL MR 1 mL SRR A R A 22 SR DU 25 THIR %) 5 2 A T e BB 5 A
FHEFEFF N 1 IHME R 0.45 wm REFRIEL 7R 2 £i5)5 H 1CP-MS #E1 72 &=l .

R1 OB

Table 1 Microwave digestion procedure

J#*5 Number RE Temperature/ °C A 1] Time/min 1R Power/MPa
1 130 10 7
2 150 10 7
3 180 10 7
4 210 10 7

1.2 REEHI 525
ABFFELL U.S.EPA $ H 114 - S5 f e XU A A8 Sy SEACHE 2 ARG 56 [ PR DR A ) 22 i 2 8T H5E
P PR 2 )
ADD=CXSAXPC§;22EFXEFXED (D
(1) P& SEUNE SO LR 2.

R2 HBBRFEAEIE DA E AL

Table 2 Definition and units of the parameters in the calculation of average daily exposure

ZH T X X A5 GRS Hf
Parameter Definition Unit Parameter Meaning Unit
ADD ﬁfﬁgg%g%ﬁm mg- (kg+d) ™! CF PR IA 1 1 L- (1000 cm®) "
c Yy e mg-kg™! EF TR R d-a™!
SA B PR AR TR em? ED SRR EEI (1] a
PC BB 3 AL em-h™! BW R kg
ET F 55 0] h-d™! AT P-4 2% 55 I 1] d
PC BERRB 5 R cm-h™! BW e kg
ET Z B I I0] h-d™! AT -4 7% 55 I [F] d

P AR S I PR SR A AR AR 1 2 Bk 3 1 e 2 v T 4 T 1) S T AR B R B DA AR A

&R
ADD=%B%%;§Y (2)

Hor M (mg) R4 JE Bt ABS g B2 R T 0.001°2%2) Jehk 40, N(d™) R B, A SCH N K
RN G 0 K ZR BRI, 45 G AH G SR, I E AR N=3, /% N=4. 53 5F, BAE B 1 F R E R
0.088 m” , WAFE L E N 0.078 m*?.
1.3 R RV FRAE

— PRI 5, PRBE AR XU DA T LA 43Ry S50 0 AU P (TG 30 7 G A B XUBS: EA ) Al B0 K
BT (A7 8975 Y e XU T ) S, R Ry il = I 20 7 Ik B B R iR S % Y At H % &
JRAR T R 8 AE KRR 1 T 48 AR BUSRUN , AR FH T A7 R RS A
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ADD
HQ=ﬁ (3)
HI= 3 HQ, (4)

Hor HQ Ry ARSI 1, ZRAE 5015 e 1 3 20 KBS ; RID A i5 e W) e S fh 2 88 15452 T 10 525 71
i, [mge (kgod) ™' ], RN TE BN I ] B AR AR AS 235 DR A B RN 175 Y Wi Kt s HE 2
15 YY) 2 B R R AR A AR VR B 24 HQ B8 HI<1 i A XUS 8/ N al i) L2 | HQ 5% HI> 1 AR
F7AE A S0 XU
1.4 il S ma R e

R T RIS P P SR B A B R KA R A RE PR R TR AR R A B e AR S
JitE T 28 AT, B s A S DL SRk 26 ] AR FRFE A 1 NP A H, — L8 M H L T AE A
AT I 328 48 SR 2 T 7 e A PR (M, Cr . Zn , As Ni: 0.0568—0.568 ng-m>; Co,Cu,Cd.Pb:
<0.0568 ng-m™).

2 R 51718 (Results and discussion)

2.1 V5YLRRESE A

SRR, IR 2 Je IR R A 9 e 438 ST R V- R 2 K/NHES A Zn>Cu>Mn>Ni>Pb>Cr>Co>
Cd>As , AR Jz Bk K2R 9 FPeE 43 8 o6 2 -39k B K/NHES 8 Zn>Cu>Ni>Mn>Pb>Cr>Cd>As>
Co , 2 NE B JHR e A2 v 7 4 Ja AV B S A1 0 R I B B D — 8 AR (3R 3)

R3PURSRE KA T ESE S KT (ngem™)

Table 3 Heavy metal concentrations in the dust samples collected from the palun skin

Cu Cr Zn As Cd Pb Ni Mn Co

Geomean 107  4.80  78.1 239  3.66 640 956 877  0.470
Mean 239 120 347 140 226 701 669 360  1.29
Max 834 715 1350 572 117 496 19.7 179 6.02
Min  0.109 <LOQ <LOQ <LOQ 0.071 <LOQ <LOQ 0451 <LOQ

SD 264 224 433 190 413 159 720 627 207

=
&

{
=

AR SV 1.10 1.86 1.25 1.35 1.83 2.27 1.08 1.74 1.60
Geomean  1.95 3.97 15.3 0 0.116  0.249  2.04 1.12  0.0799

Undergraduate Mean  3.53 4.78 205  <LOQ  0.177  0.325 243 1.16  0.085
Max 8.57 16.7 1130 <LOQ  0.528  1.28 5.34 298  0.163

il R Min 0.023 231 <LOQ <LOQ <LOQ <LOQ 0.568 <LOQ <LOQ

SD 2.87 4.24 343 <LOQ  0.183  0.414  1.42 1.05  0.0542

sV 0.814 0.886 1.67 <LOQ  1.03 1270 0.582 0910 0.641

Geomean 20.2  4.03 496 0390 193 7.37 9.75 10.0 1.99

Mean  36.2 7.40 477 0.940  4.47 14.5 18.1 21.1 2.14

BRRET Y Max 70.2 22.0 2660  2.34 15.3 35.4 85.0 67.0 7.93
Min 0296 0.036 <LOQ 0.003 0.033 0.043 <LOQ 0.049 <LOQ

SD 25.0 6.37 810  0.872  4.81 10.6 25.4 19.2 2.57

(573 Y 0.690 0.862 170  0.928 1.08 0.735 1.41 0908  1.20
Security guard Geomean  3.56 1.69 8.50  0.0450 0.184  0.860  2.10 1.95  0.268
Mean  3.30 2.85 140  0.06 0.0842 0.835  1.64 .10 0.715

il R Max 10.7 8.23 559  0.120  0.492 1.67 4.91 4.20 5.20

Min  <LOQ 0.148 <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ <LOQ
SD 345 265 194  0.122 0232 192 217 2.6l 1.58
sV 1.04 0930 139 203 275 230 132 237 222
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2 v e AR N A e, VR R Y L4339 - ND—70.2 \ND—67.0 \ND—35.4 ND—85.0 pg-m 2F1 0.023—
83.4 ND—179 ND—496 ND—19.7 pg-m >.Cr Cd  As ,Co TELZE FIARI A Bz [P IR 242 o i) e J 7K S e A1k
He BB Bl 43 91 24 £ 0.036—22 . ND—15.3 \ND—2.34 ND—7.93 pg-m >l ND—71.5 ND—117 ND—
5.72 ND—6.02 pg-m . 5 ESMAKCH GRS RAR L, ARG % ASBHE 2 kR w42 As Zn . Cu Pb
B S R T S E Al 2 LFERE T & 2 AN ECR G Cd VR R = T R LR, R AR5 o T v I
MR Cd M BT Z R Rt — L Em i

SCHERAIF ST 22 W, T0) R 44 4B M T 8 i A b 3R K 20 v B 4 J 1 T oKk HESI U 43 3 J& Zn>Pb >
Cr>Ni>Cu,Zn>Pb>Cr>Cu>Ni>As>Cd > i Rg 4 FEAE T SN 17 25 K S W0k ) Hh o 4 I 1975 e /K SF-HE
HUNM 43 52 Ph>Cu>Cr>Cd>Co>Ni, Pb>Mn>Cu>Cr>Ni>Cd>Co 1 AHF 57 1 45 5 55 1 1 F 22 F1 RS
SO A v i 4 S 1) B e U AN S A ] 2 BH 0N Bz Jok 39 T 2 v 1) B 46 Ja 75 % ] 18 A2 3] M Tr e 2 1
AR ) 11 LT 5 M)

SRR AR H T A B TS YR T — @ MR 2 5 P AR e Al M R TS I LT,
9 FE 4 JRITR M F REABK T 1,Cu(1.10) B85 R BRI, Ph(2.27) W48 5 R AR MR L AEZS
A N E TS YT, Mn Pb Cd . Co \As 853 REFR AT 2,Cd M7AE 5 REUR K (2.75) . e ] WL, AN [
BEBEITTRAENE MR Z 12 52 2 E 48T RIS AR AR A I 2T 552 .

FEZS S o B TS PR R B TS Y AR N 9 FhEE 4 @ JU R Z B I AH JE PR AR — B, DR ks
SR R FE TS YA T 3 AT BT Pearson AHOCHE MM (2 4) , 71K 9 R E &8 430 3 28, —25 2 Co,
Cr.Pb Mn Cd, 5 —2&J& Zn Ni fl Cu, 5 = 2KJE As. T — 2K &8 0 R Z [0 ¥ 7E 76 A IR B A AR 61k
HA As H5HE 8 ME AR TR Z BIMAHSCHEAREML. 5 —REL TR RER AT A RIEMCH I,
U Co Mn FZORIETF HARIE  Ph EZORIE TSR TR ERA, Cr EZORIE T BB 4 )8 Al
SRR, Cd FEOR A TRIGES A JGRRMET 38 — K ERRITR F2OR A T LA, Cu £2R
BT R B S ERE B  AS TER RL A R, Zn 20k B TR G SR G B 40 AN A sh LI
Ni FZEk 3 T LA Tl AR R el W B A SR E SR TER As FECRIET
W PIRRHER S BIURL RN % HLFRI A (S
2.2 PRI ASR} AR R R 4 S T YRR Y S e

K1 R T8 S MR EE TS YR RN TER A B E (B L& 5 44) IR KA b 48 & 5
22500 AE 9 FhE 4B ITER P, Cu Cr Zn Pb Ni Mn 7EA [RIPEG) Z MR IH 17 22 5 IR Xhitk 6 Fh
HE BT o B AR K A Cr P Ni Mn S99 B T4k W & AR R IR A 1 Cu Zn 1Y
WREH S T AR o Cr R AE R R I A W PR 13.3 g - m™, 2002 20 AR AR K2R TR i B 1Y)
248500 Cu FE L AEAR R IR A B E U 20.3 pg-m 2, A2 B AR 3 4% 23 S T i 8 TS Yt
9 Pl 43R B FE AT EEAN B M 25 5, HE 48 & ik

BASKE, Cr Ph Mn 45 3 FOCE 1975 YR EZAE R A0, Horp Mo EZORIEF AR, 1fi Pb E 2
SRR TR AR AR, G BB T &8 ok Kl s AR B Cr Zn Ni \Mn %5 JL
FhICRAE B AR T e B T, mT fig 2R E T8 2B AT =AM Bl L 2o A= 22 i o 26 e iR R 28
H Cu Zn M ERARTHAE, ATR S AP kA DG, R Zn I9A6& 95 W VE S At it i) Dok sl ety
B H Cu 5 Zn BA USRI+

eSS AR BTG Y 55T FE TR BRI RAE P L A B A J R R 22 v Ph 1134 1 o 24 02 HoAth
8 ZAPRIE (B Je IR 22 o E 8508 100 475, Cd  Cr Mn |, Co HF-24 & i 29 & HAB AR AE 7Y 20 £,
Cu.Zn Ni As (V3 & A& AR 19 3 4%, B 9 P e 48 7o 2 T3k B R/INHE T & A U2 (Zn>
Pb>Mn>Cd>Cr>Cu>Ni>Co>As) , 5 HABAMAM L, Pb 5 Cd 78 Bz BRI 2 H B9 A XS G K R IE R #  Cu
FAVRE X 755 G KT R B AT 3R AR 70 ST A 0 25 S 2o AR SR A v ) o 4 i Y R R B AR TR R it
GRTES A8
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T4 BEBRFMTHESEICEERER Pearson &1

Table 4 Pearson correlations between heavy metal concentrations under light pollution

Cu Cr Zn Ph Mn Co As Ni Cd
Cu 1
Cr 0.539 1
Zn 0.958**  0.470 1
AFHE Pb 0.463 0.992**  0.407 1
Undergraduate Mn 0.507 0.958**  0.452 0.957** 1
Co 0.549 0.960**  0.493 0.952**  0.996** 1
As 0.561 0.149 0.577 0.057 0.194 0.248 1
Ni 0.769"  0.718*  0.743*  0.684 0.692*  0.705*  0.418 1
cd 0.454 0.946**  0.406 0.956"*  0.996**  0.987**  0.132 0.681" 1
Cu 1
Cr 0.666* 1
Zn -0.265  -0.265 1
753 Ph 0.792**  0.707*  -0.065 1
Security guard Mn 0.725* 0.766*  -0.122 0910"" 1
Co 0.438 0.448*  0.273 0.299 0.131 1
As 0.744*  0.507  -0.221 0.750*  0.817°* -0.169 1
Ni 0.100 0351  -0.283  -0.137 0.115 0.025 0.008 1
cd 0.654* 07117 -0.134 0.770**  0.923*  0.089 0.746*  0.075 1

* % 7E 0.01 /KT LB EMSE; = 7E 0.5 /K LB FEAH K.

# * Significant correlation on the 0.01 level; * Significant correlation on the 0.5 level.

100

i == % Male
80 i A +: Female
60 I
40

20F o

Element content/(pg-m2)

Cr Zn Ni Mn

Cu

B 1 B R L4 5 8K

Fig.1 Level of heavy metals for male and female students

2.3 AR AR KRR R e S AR

230G YRR X MR B R R 2B PR B 4 B Y5 YK A T — g s, ELR R A R IAE
SRR (R 2,38 3) SRS L6 A4 JE (Cu .Cd Zn Pb Ni Mn) A B 7E2S SR N R V5 YL 4%
T L B Yt i 3 A5 DL b BT TR 28 R R % B TS G S A A LT - 2k B 430 R 20.2,1.93
496.7.37.9.75 .10.0 pg-m > X FARMA: M 5,9 F 4 )8 o0 F 76 R R K A2 v i ik B S5 R B s R
KRS Y 2 E T Y5 e KT T RS YRR Mn AN Ni AP ER 764 ST A R R S e
TGRS T B US4 IR B 250 8.77 wg-m > H19.56 wg-m™>,1.12 pg-m > H12.04 pg-m™.

AW FER YA TR RS P RER 2R N S Yt R R T
o PR 32 LU 4 R % et T v KT, T R BT B R T AR 4 S 3wyl R A s AR e O e T
BF, ATTB 3P B AR 55, 2 M B B T K, T B2 T 800 4 R 2 1 B A &8 AU i O R Vs e i e
R AL BEAN  AQL (5 T 43 Jm 15 Ye e B 2 [ IF LRI R, ] i 2 S EAM R Pl s R 5
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4 Jm A RR  E BUN S P 2 —.

TENREZES I, B b FE2s U R BETS Y 2 F T, DR B IR 22 v B 4 T ) 3 i il S5 AR
BHEARS  FEHIEXS Ph Ni Mn S5 LA E G 5 76 23 OB N B Y 25 F N IR BRI 42 Zn (Cr
O IR TARI A (3R 3) 3 S et DR 22X I A v B 2 J T 3R 119 3 8 52 1) R AR B0 1) 2 i B T A 2%
A REPR A R AR 2 A A | TR R W S 22 i 7 3 N6 3l i X IR h B R i B i S 5 2 B R

SEKRFRIR .

600
B AR - s e

500 Undergraduate-light pollution
o~ 400 - ARRHE - BT
o r Undergraduate-heavy pollution
53000 E= R
= 200 | Security gllajd-|ig|}t pollution

100 b X 42 - 8 15 e

o Security guard-heavy pollution

B
KA

Cu Cr Zn As Cd Pb Ni Mn Co

B2 PifhsEys Qe At T E S mm LT

Fig.2 Average contents of heavy metals in two different pollution

2.4 g A SR XUS T
TEZS SRR IS YAB OL T AR R X IR 2R v o 43 1) 2 18 12 K/ RS 4353128 < Zn>Ph>
Mn>Cu>Cd>Cr>Ni>Co>As . Zn>Cu>Mn>Ni>Pb>Co>Cr>Cd>As( 3 5).

RS APHME RETEPIFZETHEEOCT ADD K& HQ 284ttt

Table 5 The ADD and HQ of college students and security guards under two pollution conditions

ADD ADD HQ Light HQ Light HQ Light HQ Heavy HQ Heavy HQ Heavy
Light Heavy Min Mean Max Min Mean Max

Cu  9.40x107% 1.6x1078 3.8x1078 7.8%x107° 2.5%107° 7.5%107° 1.3x107° 3.2x107°

Cr  4.30x107%  2.10x107® <LOQ 7.90x107*  3.90x107*  1.80x107™*  3.60x10™*  1.30x1073
Zn  1.20x107°  8.20x107® <LOQ 2.10x107°  8.10x107° <LOQ 1.40x107°  8.50x107¢
AR As  1.10x107° <LOQ <LOQ 8.90x107°  1.70x107* <LOQ <LOQ <LOQ
Undergraduate Cd  8.40x107%  6.60x107  3.00x107°  8.40x107°  3.80x107> <LOQ 6.60x107>  2.30x107*
Pb  2.50x1077  1.80x107° <LOQ 4.70x107*  3.10x107 <LOQ 3.50x107  1.10x107°
Ni  2.70x107®  1.10x107® <LOQ 4.90x107°  1.30x107°  3.70x1077  2.00x107®  4.10x107°
Mn  1.30x107  5.10x107°  1.10x107®  7.40x107°  3.30x107* <LOQ 2.80x107  6.90x107¢
Co  4.80x10™°  3.70x107'° <LOQ 8.00x10™°  3.30x107* <LOQ 6.20x107°  1.30x107°
Cu  243x107  1.66x107%  2.78x107%  2.14x107°  5.21x107° <LOQ 1.51x107°  4.69x107¢
Cr  4.57x107®  1.36x107%  2.88x10™*  8.39x107*  2.15x107*  1.27x107°  2.47x10™*  6.90x107*
Zn  2.59x107°  6.86x107® <LOQ 5.77x107°  2.60x107* <LOQ 1.31x10%  5.13x107¢
P As  5.44x107° <LOQ 4.68x107°  4.65x107°  1.12x107* <LOQ <LOQ 5.02x107°
Security guard Cd  3.04x107%  4.19x107'°  1.96x10™*  3.29x107°  8.95%x1073 <LOQ 4.50x107°  2.34x107*
Pb  8.40x107® <LOQ 2.57x107°  1.68x107*  3.95x107* <LOQ <LOQ 1.51x107°
Ni  L15x1077  7.97x107° <LOQ 2.44x107°  7.92x107° <LOQ 1.48x107°  4.84x107°
Mn  1.21x1077  5.42x107°  1.00x107°  7.50x107°  2.18x107* <LOQ 2.92x107°  1.23x107°
Co  4.89x107%  1.10x107° <LOQ 1.21x107°  6.35x107° <LOQ 1.86x107°  4.04x107°

ARMEXT Zn . Pb Mn  Cu P25 B i ok, FHEE A 9 /. 1.20% 107 . 2.50%x 1077 . 1.30x 1077 .9.40 %
107° pg- (kg+d) ™", MPEZEXT Zn Cu Mn Ni B9 5% 25 i ok, HOY{E 43000 . 2.59%107° [ 2.43x 1077 | 1.21 %
107.1.15x107 pg- (kg-d) "l FREREM KA, LR E R AZARERN 10 5 SRR N EES
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YU, HAR R i K/ NHE P AR — 3, B Co MR EE IR AR M 10 £% Ni 9B AR E R W
10 f551 PR GAREAE X HADS i 43 )& JC 3= 1Y 22 BR 1 % fAH Y.

A HMEIRITTER RID E, 1R T 9 MaEcE N HQ & HI A, Bk ok, AR AL P Fh2s <
Frit LT 9 AR 4 e A AR B0 KU R HQ< 1, AR 350 SRS Hl<< 1, AT DL ZW FHLXURS: | B X AR AR
WA G E PR AE AN S AT RGO T 9 FhEE 4 Jm i3 20 XU BT HQ < 1, JE 3508 SUXUE: HI<1, X A
AT i R XSS AR o A s ey (ARG T IXUSS: [ (AN A A 380 XU R T, AR BHAE 4 5 5 5 IR %
9 S R TN R R TS Y A AR S0 KU K, HE 435124 0.046,0.037 ,0.015( % 6).

4 R XU O R /INBR T 5 B B8 T A S LAAN , 5 4 B R [l # kol RID A 56 AR S0 I
1 9 FhEE 4 JB TR ) RID {H5351°~ : Cu: 1.20x107>,Cr: 6.00x107°,Zn: 6.00x107>,As;: 1.23x107*,Cd;
1.00x107°,Pb; 5.25x107* Ni: 5.40x107° ,Mn: 1.80x107,Co: 6.00x 107" . F&4 /N KAKIK K Zn<Cu<
Ni<Mn<Pb<As<Cr=Co<Cd. ETEAM ST h Zn 158 58 ) B BRI 9 Rl 6 Ja rh s Ry, [ 2% 5 XU 4]
A As Bl Co A2 88 e/ (B i THEME R, B8 XU AR K ; Cd M st R, Jo LR 2 2 Cd 38
ik B R A AR X AR (] R 118 7 e XU A 1

F6 AR LW S EE T AR BUE S HI(mg- (kg-d) ™)

Table 6 HI of two types of people under two pollution conditions

5 . 1* 2* 3* 4* 5* 6" 7* 8* 9* 10*
Security guard

HI B2 i 0.00086 0.000895 0.0029 0.00374 0.00295 0.00416 0.00182 0.00528 0.015 0.0121
HI & 5 0.00035 0.000736 0.000652 0.000439 0.000164 0.000209 0.000 0.000 0.000 0.0004

| A

A 1 2* 3 4 5" 6" 7* 8" 9* 10”
Undergraduate

HI Rz 0.0019 0.00076 0.00045 0.046 0.037 0.0025 0.0049 0.0035 0.00017 0.0004
HI 5 0.000093 0.00024 0.00051 0.00034 0.00043 0.00047 0.00016 0.00025 0.0014 0.0001

3 %518 ( Conclusion)

(D) AFEZSBTE AT, M2 AREXT Zn JTR B9 K2 82 K IR 2 i, Cu JTTRIZ, As, Co
Ak

(2) AR AR X 45 Je ) B MUK 2 8 HAT M 2 5, 5 A o8 4 v B < Je 14 B IO % 8 7K BE e A A ke
Bm, XA RES B AR T = ANE SR A K.

(3) WA AHEXT IR A Fh o 45 o8 ) % 8 d 1 2 U B O e B 35 eI L™ Hi {5 e SR AR 2

(4) ARPHA FIPRZEAE PR 2 5T b 26 05 0 B <3 s ) % B DXL, A0 7 DU g {1, A HL Al 20 A
B, (EL PR 22 Y 2% i KU BB A A
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