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Abstract: This paper is the result of environmental geological survey engineering.

[Objective] The mining industry in the Baiyin region of Gansu Province is well-developed, leading to severe heavy metal soil
contamination. Grasping the influence of heavy metal contamination of the soil and its potential risks to ecological health is
significant in protecting the environment. [Methods] Taking the surface soils in the four—dragon town—north bay town farmland area
of Baiyin region of Gansu Province as the research object, four methods, namely the single—factor index, Nemerow comprehensive
index (P,), geochemical accumulation index, and potential ecological risk index (RI), were used to analyze and evaluate the heavy
metal (As, Cd, Cr, Cu, Hg, Ni, Pb, Zn) contamination in the region. [Results] The single—factor index results showed that the soil
pollution in the study area was mainly Cd and As, in which the levels of P, were at firstclass cleanliness (89.21%), slight
second—class pollution (8.63%), third—class light pollution (0.72%), fourth—class medium pollution (1.44%), and the levels of P,
was at first—class cleanliness (94.24%), slight second—class pollution (5.04%), fourth—class medium pollution (0.72%). P, ranged
from 0.339 to 2.869, with an average of 0.603, indicating that 85.61% of the soil was clean, 7.91% was slightly polluted, 5.04% was
lightly polluted, and 1.44% was moderately polluted. The geochemical accumulation index results showed that the heavy metal
contamination of the soil in the study area was generally at the level of 0—2, mainly Cd, Hg, As, and Pb. In the potential ecological
risk area, Cd and Hg were the main pollution factors. Cd had the highest potential ecological risk, with 10.07% belonging to medium
potential risk, 5.04% to relatively high potential risk, and 1.44% to very high potential risk. The average value of the RI was
211.80, indicating that the soil in the area was generally at a medium danger level. The four evaluation methods were consistent
overall, indicating that the study area was mainly contaminated by Cd, As, and Hg and should be strengthened for monitoring.
[Conclusion] Through the divisional study of the survey area with the Yellow River as the boundary, the results showed that the soil
of the north bank of the irrigation and silt area (Area B) was the most polluted, and the pollution level was the highest at the junction
of East Dagou River. The heavy metal analysis results of the water and sediment samples also confirmed that the pollution of East
Dagou River was more obvious, further confirming that the north of the study area was mainly polluted by the East Dagou River
basin of Baiyin mine, while the soil on the south bank of the Yellow River was relatively clean, but was still affected to a certain
extent. In recent years, soil pollution has been alleviated to some extent with the measures of Yellow River irrigation and mining
environmental governance. However, the heavy metals accumulated in the soil need long—term natural degradation or migration, and
monitoring and governance should be strengthened for the high—risk areas.

Key words: soil; heavy metal pollution; ecologicalrisk; environmental geological survey engineering; Baiyin city; Gansu Province
Highlights: (1) By the method ofsingle factor index andcomprehensive Index and geoaccumulation index andpotential ecological
hazard index, the ecological health risk of soil heavy metals in the study area was evaluated; (2) The pollution degree was found out
through the study on the division of the two banks of the Yellow River, and the area around the EastDagou River was determined to
be an important soil pollution area.
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Table 1 Soil samples analysis method

75 BARIWIREA Wi WETER
1 EE TS (ICP-MS/AES) 3 Cu. Cd. Ni
2 XUt (XRF) 3 Cr. Pb. Zn
3 JEFRIEIED: (AFS) 2 As. Hg

x2 RETEEEEHERMSIT

Table 2 Descriptive statistics of heavy metals in surface soil

SR Tl PRy J— TRARH BRKME B/ME HRE RS SE iﬁﬁlz%ma/ﬁﬁ% ENEE ST
- 7 (mg/kg) (mglkg) (Cv) (mg/kg)  (mg/kg) (mg/kg) IR S (mg/kg)
As 14.61 13.5 5.68 0.39 73.6 9 127 1.15 10
Hg 0.0543  0.0350  53.20 0.98 03560  0.0130 0.02 2.72 0.04
cd 0.0418  0.0275  0.44 1.05 3.1130  0.0960 0.116 0.36 0.09
Cr 73.65  73.80  4.87 0.07 85.1 58.40 70.2 1.05 65
Cu 2698  24.50 6.11 0.23 56 18.00 24.1 1.12 24
Ni 3035  30.10 3.04 0.10 39.4 20.80 352 0.86 26
Pb 2744 2420 9.90 0.36 101.2 19.70 18.8 1.46 23
Zn 7596 6720 2237 0.29 1862 45.50 68.5 1.11 68
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&3 HHA GeolPAS HHHMN T RBESR TR ERERRE TR
Table 3 Background levels of heavy metals insoil by GeolPAS software

HEEIUE As Hg Cd Cr Cu Ni Pb Zn
B {H/(mg/ke) 13.49 0.0326 0.2674 73.73 24.79 30.08 24.49 66.76

HNA LA S {E/ (mg/kg) 12.7 0.02 0.116 70.2 24.1 352 18.8 68.5
SRR 15.54 0.0627 0.4681 78.12 30.06 33.56 29.97 82.19

[ 2 BFFEIX Cd TR HER 1= (mg/kg)
Fig.2 Geochemical map of Cd element in the study area (mg/kg)
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Table 4 Geochemistry parameter statistics of heavy metals
on both sides of the Yellow River in the study area

HEJR TIEHE/ RNAH/ S ME/

2217 4 v
PREAKE % gk TEE (mgke) (meke)
As 1491 1017 7360 933
Hg 33.31 30.48 200.73 15.33
Cd 0.3606 508.62 3.1127 0.0960
AlX Cr 72.26 5.78 80.10 58.40
(35MRERD Cu 2583 486 4161 1915
Ni 29.64 2.96 35.79 23.00
Pb 27.55 13.77 101.20 19.70
Zn 68.3 14.41 127.5 47.8
As 16.36 3.12 2541 12.35
Hg 95.75 68.31 356.38 20.41
Cd 0.6841 502.2300 2.7944  0.2333
BIX Cr 75.96 5.05 85.10 59.00
(AT RERD Cu 32.02 6.64 55.96 21.33

Ni 32.22 2.99 39.43 26.72
Pb 32.62 9.54 69.00 21.60
Zn 95.19 25.97 186.20 63.80

As 1283 124 1466 9.0l
Hg 4206 1840  87.66  14.06
cd 02613 6271.17 04554  0.1262
Cr 7105 342 7530 62.00
Cu 2403 277 2944 1798
Ni 2851 244 3179 2077
Pb 2358 196 2690 2030
Zn 6645 882  87.60  45.50

CX (241 EERD

As 1301 0.90 1571 1134
Hg 2456 625 4300  13.02
Cd 02013 40.4600 298.9100 133.3900
Cr 7364 180  79.10  70.60
Cu 2303 132 2644 1935
Ni 2977 173 3344 2613
Pb 2254 135 2510  20.00
Zn 6275 314 7160 5830
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Fig.3 3D histogram of average heavy metal content in the
subarea of the study area
A —Loess gully area on the north bank of the Yellow River;
B—Alluvial plain on the north bank of the Yellow River; C—Alluvial
plain on the south bank of the Yellow River; D—Loess gully region on
the south bank of the Yellow River
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eI ST, 20065 J7 4 P15, 2008; TRITAESE, 2010; 4
JEES, 2013) . PN E ARG Yy, BRaAE EEIA
hi5 e R R NI B L ER (L~ 15 SLE AL, 180 % F]
T HARSCA E R T RE S | i (AR h i R R (4%
JE AR, 2013) o ARWBEFER AR G HL TR
A E N & TR . AR 1, IS
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RS5 tEESERNEREEFRNSRERE
Table 5 Classification and expression of heavy metal
environment quality in soil

Ei=7 —4 4 =4 IES Bk
BRTERE P<1 1<P<2 2<P<3 3<P<5 P>5
e dE  EWE B R RESE PESR RS R

W 5E P,<07 07<P,<1 1<P,<2 2<P,<3 P,>3
AR W BOOSR BIDSR hEsY BRI R

B EERIG YRR T30 7 5% (1~7 B, 154442
FE M TCT5 Y 2 i 75 G, BARZER Rl W3 6(5k 2
4,2018) o HATHE AKX K.

Ly, = log, [C;/(1.5%x B;]

X I, MR RIEH C MRS R oT R i 1Y
SN AE (mg/kg) 5 B, A b 3R Ak 2% 15 5 6 (mg/kg) ;
1.5 RIEIEFREL, Z IR THUAEH a5
B HMAE D),

i 2% 2 Hakanson T 1980 4F & ) T I 7E 4=
AIEEFEBOE (Risk Index, RI), 5 M 8T 270
R REIVE A, [R5 8] T4 A BT R i
P, il S5 A5 X 4 4 R 7Y S E AT A,
RENE 256 I Wit AFF 5T X 4 38 v 1 4 JB AR S 3R
FTRAE S (P33 7 245, 2014) o %5 A TR
o E 4 R AR Tl AR ARG UURR P ) B e 1 S
B LU AR B 7 4 S 1 A 0 B 1 R B T IMACKR R s
B AR FRRE WOrEEEPR B2 R, W
J& H AT E 2= 2R -7k (R4 E 45, 2008; 51
EMEEE, 2008; PV EE, 2000) . TETEA A G ERE S
RI B3R E T

C,=Cy/C, (3)

(4)

RI=D " E=Y" TixCi=Y_ TixCi/C, (5)

E =T, xC}

Lo RIHZ U E ARG L5 54856 E) 0
i P R IR B RS T8 5 C) W B Jm i XS
HATG Y REG C A E AR i S E; ¢/ A E
SE iMITFMSECRHET =E); T) hELE
i BRI N R AR, B 3R I M 4R B KT R
Bt E A B Y URFR R . SRR R
FrPT AR B, — 4B X AR 8 R 4 JE X
IKAEABRFENGE . RUCKRHRSE5(2008) Fil
Hakanson(1980) i#5 4 2 E5UE . 705 ~: Cr=2. Zn=
1. Pb=5. Cu=5. Ni=5, As=10, Cd=30, Hg=40, %
TEA SIS RE(E) R R —T5 W) Ou ) iT5 44
FREE, MIREN S 538 5 A9 M A e FE s
B(RDHRFE— 215 Y nig e E S R 50
SEAE, IS R 4 59, Wk 6.
3.4 BEFIBEIEMNETREIREETMERR

Xl

PRI BE ST 45 B R Cr, Zn, Pb, Cu,
Ni, Hg iX 6 F i & & B e 50/ F 1, o
HEXELEG Y., LG FEE R Cd, As 5
e, Poy AT 0.12~3.891, ¥{EH 0.523; P, /T 0.45~
3.68, ¥IE N 0.731, Py R 89.21% ff + 1k —45
T, 8.63% N ARG Y, 0.72% h =Ry
Yy, 1.44% RHIUSEHR RIS Y . P, R 94.24% 1
R —FEIE T, 5.04% S ARG L, 0.72% K DU 4E
MEETG Y. NS LRGP,/ T 0.339~2.869,
PIEN 0.603, Hid P, 7R 85.61% A9 48 J 35 i,
7.91% NEHTE YL, 5.04% RIS YL, 1.44% Hh
FEEH (R 7).
3.5 i RIEHMEBEESKEIFNER RS

F b RS BOE RN S5 R (35 8) AT LUE . f
FXIX N Hg. Cd {5 Y2 Fe 5 e, Hob Hg oo Jois 4
B RETS YL REAR BN 37 A4S, TS JeREAR 11 4,
rh BT YL BRI YL 4 A4S, 435 AR 26.62% .

& 6 WM BRIEHABE LSRN ERL 55 R ERIE

Table 6 Classification standards of geo-accumulation index

Eizpa —% —% =5 IES F.5 N %
AR B 5% 1,1,<0 0=<[,,<1 1<[,,<2 2<1,,<3 3<,,,<4 4<[,,<5 [, =5
Eiiipa Tovsge  HIEREFIREEG PSR PEERRRRESR G5 E ISRBIRE S RIS G
POEEAS KR RS E<40 40<E,’<80 80<E/'<160 160<E,'<320 E/=320
Eiiipa RIEERRS  FIBERR BREIEER REEERE AR R
BTEES KR TR RI<150 150<RI<300  300<RI<600 RI=600
filiid BRI REIEERE RS R
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R AREIEECRTRBRFSRIEHMNIET B
FNE R RE G LRt
Table 7 Proportion of samples evaluated by single factor
pollution index and Nemerow index method in the soil of
the investigated area

AR % & =4 s Tk

BRTFER P<1 1<P<2 2<P<3 3<P<5 P>5

feidtiR VW BOUSE BESE bR SRS
Cd 89.21%  8.63% 0.72%  1.44% 0
As 9424%  5.04% 0 0.72% 0

WHEE a4 P,<0.7 0.7<P,<1 I1<P,<2 2<P,<3 P,>3

eoHig  EWE BRUER RESR PEVER HEETG Y
Pz 85.61%  7.91% 5.04%  1.44%

7.91% Fi1 2.88%; Cd JCE Jo 15 Y 2| 1 B V5 Yt AR %)
g 27 A, RIS YRR A 12 A4, B IS e B 5 g Y
34N, ) BRE AU 19.42%. 8.63%F1 2.16%;
JCE Cd | Hg W75 Y REA 7 B LI S, 5 Y o 22
LT AR, AL TR R AR X, 7R AR KA 5

TIAZICAL, V5 YL FERE fiesi . Pb Al As LR H —4
FHEEYG YL S . Zn, Cu, Ni JER/DBRAN T IS Y2
JEWGYE R, Cron F i b &4, AT I015 43l
I

AR SRS P T ik, 15 TSR XN
Cr. Zn, Pb, Cu, Ni, As, Cd, Hg 8 FiC R KiEAE4:
B REE,) B e B K88 (RD) o &5
(% 9) /R, Cr. Zn. Pb., Ni 4 Fp o0 W AEE S
FREIIBUN, B)JE TABERS . As WEAEAE SRS
ZHAT 6.17~50.39, H P4 T 40~80 1 54 14,
J& T v AE XU, AR /N T 40, JB TR AE A
B o CdWEFEA B RECEE K, AT
40~80 A 144, i FEAEEIY 10.07%, J& T
TRAE XU, AT 80~160 A AT 74, i FEARSURAY
5.04%, J& T 8 = W AE AU, A T 160~320 A A
24N, JE TR v A KU Hgi 7 AR A KU R A

® 8 FAEXTEESELR M RRBEETNELERB SIS (%)

Table 8 Statistics on the number of samples of geochemical grade evaluation of heavy metal elements in the study area (%)

P e —5 e =% e i INEE £5
Lo 1,,<0 0<I,<I 1<[,,<2 2<1,,<3 3, <4 4<I,,,<5 I.,=5
ik migg  ISREREER hEER PEISRRRRG R RS SRIGHBINGRTT R RIS
As 94.96 4.32 0.72 0.00 0.00 0.00 0.00
A Hg 62.59 26.62 7.91 2.88 0.00 0.00 0.00
i Cd 69.78 19.42 8.63 2.16 0.00 0.00 0.00
g Cr 100.00 0.00 0.00 0.00 0.00 0.00 0.00
N Cu 92.09 7.91 0.00 0.00 0.00 0.00 0.00
o Ni 100.00 0.00 0.00 0.00 0.00 0.00 0.00
Pb 89.93 9.35 0.72 0.00 0.00 0.00 0.00
Zn 89.93 10.07 0.00 0.00 0.00 0.00 0.00
TN 0 2 km [cd] TN 0 2km He
Sy SNk
Mg R s
jmg%?jfﬁiﬁ e'%j%‘ﬁ N Tt o ! oleE”{“J
B ikt e T o NE Xk 7 BUR - 0 o
BT o ° i FEE © ° ° e
R A ° AL o
WRH, s A I bt S
. - o4 ikt o Skt
e T g e TRY e gy e TRD
ARt o Yt AR e o
TR FEMERT
e QR
° [}
] PREE S ] pREE =L UREES SREREEC ] SNEREE AT T3
No pollution No pollution—moderate pollution Moderate pollution Moderate pollution—heavy pollution River

Bl 5 b SR Cd R Hg Jo IS YRR A 14

Fig.5 Distribution map of Cd and Hg element pollution by geocumulative index method
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®9 PEXIESESRTREEESREEZTNERFERB LS (%)

Table 9 Statistics on the number of samples of geochemical grade evaluation of heavy metal elements in the study

area ( %)
P EizLas —& 3 =k g Fi 2%
E £/<40 40<E,<80 80<E <160 160<E <320 E/>320
Eiiipe RTEE RS R AR RS R LR R AR T v A R e e v AR R
As 99.28 0.72 0.00 0.00 0.00
Cd 70.50 20.14 7.19 2.16 0.00
8 w Cr 83.45 10.07 5.04 1.44 0.00
ER AR A A R AL Cu 100.00 0.00 0.00 0.00 0.00
Hg 100.00 0.00 0.00 0.00 0.00
Ni 100.00 0.00 0.00 0.00 0.00
Pb 100.00 0.00 0.00 0.00 0.00
Zn 100.00 0.00 0.00 0.00 0.00
RI RI<150 150<RI<300 300<RI<600 RI=600
TR KSR ik TR KU PR AR XU B AE R AR TR A IR
RI 86.33 10.79 2.88

T 9.59~262.44, H 4T 40~80 Y47 28 1, 15kE
AELHEEY 20.14%, J& TR, - F 80~160 1
FAT 104, HREARECEE 7.19%, @ T4 s v e KUK,
AT 160~320 (A 34>, J& T8 i i 78 KU .
I, BT X EE5 YLl He, Cd 15 4L, W inse X} He,
Cd 15 Y IR . W AE A S KBS A E0 T 25
B8 RIS T 43.62~504.43, /NT 150 (94 120 14,
J& TARIRAE XU, 150~300 A 15 4>, SREARSCR Y
10.79%, J& T e AU, 300~600 A 4 4, J8 T4
T TR KRS, ELR O B LI 6. IR 61T LUE Y B
] DR 25 A IR A XU, v A A BT 38 6 F E T
e, BT AE SV T 2R KAl R AL EEAT

N 0 2 km
T /NI
o
NUR ==Y
e VR
JEtky . FEMe .
° AR G ik 2o
WAk ., Gte °
o4zl it
‘o pypis AR o TR
AR e o e
RS
TR
o
I:I RTETE XU |:| VB e XU
Low potential risk Medium potential risk
] RTRTE IS, LR
Higher potential risk River

Bl 6 WTEAR SRS T 15 Y B (R 23 A ]
Fig.6 Distribution map of pollution degree (RI) of potential
ecological risk assessment method

4 AESHESIFOY

HA FAR ML X 3T 4 R 5 e il . KR0S
YR lWE | K5 Y W I SR 5 LR s TR R, A R
R, B 1987 4 H i 4 AR st AR R
B M RAEY T b WA 5T CF 73k, 1987)
ZAF VISR, ANTRI2EF G AR b X T 4 R X 3
YEYI RS s T R AR AT oE, EERMAELL T
JUAT7 T — 2 2 b - SRR Y h 3 4 g 15 e
1 L5 43 A AR AR AE B 5 (PRSI S5, 20145 T 15
FUGE &L ST, 20155 16864 SCEE, 2015; Sh4E R4, 2015;
2 SCAE, 2017; SRENVIESE, 2019), R IX E 48T
YLK FIRE AAARAR FEEA (X FIARAE, 20145 25/ 4
85,2014), HIERWEY T E £ S M AH B g (FR T4k
&, 2007; 2247 SCAF, 2015; FRImH4E, 2019; K55 %,
2020; BEAR AT, 2020) K& 54 8@ AR VE A5
ERFFEAE (2N AT, 2008; SRAEAESE, 20105 B4R T2
FIER, 20105 HERFSE, 2012) . AUCR A T HAH
BIRBOTAN Ty 2 e A 2SS B 3, PR
B SRS T2, # R Cd, Hg AR5 IX
1) R EREFE bR . AR B IR E 48 T R AR SR
K AT . JCE Hg. Cd S T3 e 2k S KUK 45
B(RD W EELTTHRE . AU 4R & S A X3
o OB = A T b R R T AR KA T BT, #E
IR R A S ARG . A T TS Gk IR
B A B 25 K30 ) KPR RS U B 4 R A IR
2017 XS AR KW AT T /KR FEC P FE i 1 53 BT,
H A M 45 5 (3 10, 2 1D IR 1, BRI R KA
H1 Cu, Pb. Zn, Cd 4 Fi i 4 J&@ &t B 0 5, 20 5]
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Table 10 Statistical characteristics of the heavy mental
contents in the water samples

=N S A L
iz BORAE, TR/ O ﬂh%@ﬂ;ﬂ 5t
(mg/L)  (mg/L) IV FRE/(mg/L)

Cu 3063 479  10.55 2.20 1

Pb  1.019 01759 028 1.61 0.05

Zn 7735 1334 2525 1.89 2

Cd 08633 02164 027 1.23 0.005

As  0.152  0.048  0.05 1.12 0.1

Hg 0.00279 0.00057 0.0009 1.49 0.001

x 11 REHFESREEESIHFE
Table 11 Statistical characteristics of the heavy mental
contents in the sediments

N E=

JLE OROKRMEN0° SFIMEN0° breE AR R B /100

Cr 80.1 61.6 10.6 0.2 70.2
Zn 13800 5999.3 4417.7 0.7 68.5
Pb 15900 4819.5 5387.4 1.1 18.8
Cu 8449.8 1795.6 2282.6 1.3 24.1
Cd 2908 502.816 832.31 1.7 0.116
Hg 476.6 65.07 129.15 2 0.02

S K BB R (IV) bR E ) 4.8, 3.5, 6.7,
433 1%, R HE4EJE Zn, Pb, Cu. Cd, Hg & i
g3 e BN A £ S E M 87.6 % . 256.4 1% .
74.5 5 . 4334.64¢5 . 3253.5 % . X UL BH 2R K i
Jo W A7 B 4 S 15 Y de R B, R R AR W L
SIS

4 4 JE 1T D et 2R IR TE B K, i
FEER | B T | B IR o R W B i A% (X
M, 2017) % . BYEESRE R A H EIEP Y ES
J& e I AREE 52 75 e = S ok AL, X
Ty =X s P e R XU, G ¢ HL 22 Pl 1T ISR L 5
W AR Bz k4% ik A FH 4 8 T 7 A 4 XUS: i AR 22
XM (2017)8F 58 KBRS X 52 4% H -3 42 @ V5
Y5z, /N FPRT Cd, Pb, Zn 3 FOoT R 1YF
Py B 43 il 2 AH 56 SR (GB 2762—2012) BT
TE R R ARV FE AR Y 18.80 155 . 3.65 15 Fll 1.53 1%,
SRR, EKFERIA Cd FI Cr fSES4 96 B 43 )
(B ZEEFhRER RIS R YIR & )(GB 2762—
2012) HHELEBRIE Y 140% F1 50%. BFFE X &N
¥kirh EE 48 Cd. Cu. Pb, Zn. Cr. Ni & 55
T KAFRL R ARG FERL, 45 702 -2 B R M 1 AH
O B b B 8 BR A, 3% BH FLAL T AH X 22 42 IR
Ao AHH KRG FERAE T B P 52, 32 25 KA
15 YL/, AR I N L-F- TooK R A, BRI

REFIE , Bl DXRP AL KRS JC XU, TEH R 258
A7 G Y AR SRR DI H AR R A
2GR TR IX I FR/NZAFRTE 48 Cd. Cu, Pb,
Zn, Cr, Ni 35 W 5 T FORFPRL, A, i oK
P bon] LURSE AR 6 5 e X ARG 16 R .
XA 5 VT JUARE A A ] P LA AR 0K D A5 |
BB AR — 2

5 45

(DRARREFHRE0E . WP TEE0E . LR
BRI TS TE AL B FHR OB AT IX N R 2 1
4 J& As. Cd, Cr, Cu, Hg, Ni, Pb, Zn 8 Fl 5 44t
NI IR R S i Y O S A ST AN )
X+ VG FEEN Cd, As IT5 5. WHED 28448
B P AT 0.339~2.869, ¥{EH K 0.603, P, B/ 85.61%
1) R IERIE T, 7.91% NG Y, 5.04% RERRETS
Yy, 1.44% R RV  H AR BAEROESE R R BT
FEIX - 4 Jm V5 Y SR LT 0~2 9%, DL Cd. Hg.
As, Pb I5 9N . B EAE S FRBOELS R BoR,
XI55 LA Cd, Hg V54« b . Cd W 7EESR
Bt Ko TR REFLEBTRECTHE R 211.80,
Tz X e SR T S E R
(2)i8 i AP X FZ 5 YL H 4 )| ot & Cd. Hg.
As. Pb 5 -5 AL A AR ST, R 4 A
BB ICER AR S Z EEA EACR R, T
Ph Cd. Hg. Pb e WA . AHLRERIEO0 R 0.5 Z
()R DA B Ry W S, 3 A LT 3 Bl ey, TR
Fr T, AP B EAE 0.5~1.0, AHOCHE B B Es,
(XA E 4 5 i PR 2 A v S
(3) 5% X 1 398 0 4 J 5 YL v ] = 22 Ry e yer b
DX, BT A R ARG e 4 o 15 YL FE da e 14 X
BT AR RVE] 5 B AT AR A Ak b X, 22
TAR RG] - it L 7 AR I S A DX i AR
AR BT, AN AT L V5 AKHERE . T HES L R
PEHEACS o BEE 5 | BHEE S m LL FR BT B A e,
A 25 A R B AT BT RAARR, (ELATS I fn i J W 2 4 S ¥
Ll 5 A AR
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