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Abstract: Daicun village is located in Leping City, Jiangxi Province, on the bank of the Le'an River. Due to the
impact of Dexing copper mine, Yinshan polymetallic ore deposit, Jinshan gold deposit and other deposits which
lie on the upper reaches of the Le’an River, Daicun village has become one of China’s top ten cancer villages. In
this paper, the content of heavy metals and pH in samples of soils, surface water, groundwater and cabbage were
measured in the first and second terraces (T1, T2) of Daicun village. It was found that the soil of T1 was
contaminated by As and Cd at a low degree (the single factor index of As was 1.213, 1.473 respectively, that of
Cd was 1.98) partly, and the single factor indexes (< 0.7) and the Nemero comprehensive pollution indexes (< 1)
of the T2 soil element belonged to the safety range, the pH values of the whole soil were found in the range of
4.38~5.7, low than the national standard (> 6.5). The content of heavy metals in the soil and its accumulation rate
showed a decreasing trend with the increasing distance from the river. The quality of surface water and
groundwater was safe. The values of Cu, As, Pb, Cd and Hg in cabbage were 6.7%, 86.7%, 100%, 100% and
100%, respectively, and the enrichment of Cd was higher in cabbage (between 1.03 and 4.88). The local
non-carcinogenic risk index of the heavy metal was 0.137, the non-carcinogenic health hazard was not
significant but still had the potential harm, the carcinogenic risk value was 1.65%x107*, which was an
unacceptable risk. The authors put forward some suggestions for pollution prevention and control in the aspects of
the upstream mine, the crop cultivation and the residents’ living habits.
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P B TR Bl R 5 A R AL 2 e Y R I
IR H 42 28 o 07 IR 5 816 5805 SR
ATRE SIS W E 4 B IS4 (Li et al., 2014; # E R4,
2015), JFRab R 7 AL B R i K HE A R R
SJRICFE ML 1 HEROK L B R OKARIAE Y ik
T, KU DATE I )™ 5 0 51 4 8 15 Yk i i Y
oK) A S35 (Liu et al., 2013; Ramteke et al., 2016;

XfEZE 2017),

BRSO T A X HHE (E 1a), BA T E
BRI 4 S T Y ) A T AR (3
FrEE, 2012; BRIRAE, 2014; OCA%, 2014), HE
BN A 4 R AT R S AL I, 6 T AR Y
BT Y [ 5 DA R 8 Ry JE A A D DR AR A R e
HIMFSE o A SO 4R 7E 158 . HhaRok . T
KBNS B TR S i R T, Xt
I8 X N 3 rp 4 R O RN R R 1 AR A A
ATXF LA BT, R 24 b Joe R B0 5 A S0 fat R DRI 2
TrvEAs, FEHE T XA A R A RZm .

L R VA RS I 1| M S s 'ab I -3 A W)
SR, R TEXARE  BR LAY RER
i[[liﬂ#ﬂﬂi(lﬁl la), if 30 4N, NRAIE

70 A NFETIEAE, HOZA 8N 3R E H REE A Z

%%HﬁEﬁEMﬂﬁ%km%%%amw
R—TEX, 2 R . BRI Ribel —
ﬁ%ﬁfﬁ& XD A AR &1l A
L R R (R 35 T4, 2012), LR A 2 1 R g%

] n
7 B b 5 R R Y
terracerboundanes first terrace second terrace
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Fig. 1 Sketch map showing the distribution of samples
and the photos of Daicun village
a-SEUA XA B R 5 b-BEAN SRAT: A 431 K]
a-location of Daicun village;
b-sampling sites in Daicun village

KAV IR, HAG R ZIF R, A T
7800 J7 m®, JFRFFFERAT 1.7 /2 (BEA RE R4
k2%, 2013), HRILZ LB K 2002 41 5= & ik
2 000 t/d, FLARAE W KHEARRYES LK, Bk
WY Cuhy 29~55t, Pb g 1~112 t, Zn A 380~560 t(7K
ZI48, 2013), R AR IR A SOHE R g™
e R K T T S B K ZR R 7 A P S

1 MRS WK RPN 5%

1.1 HRERE

LIRS SRR ARACTTUT R T, T2 HiA E
IrAREFRIZ(0~20 ecm). HJZ(20~40 cm), KJZE
(40~60 cm) =K - HEME, WML 1 kg, R
14 4, LBRFES Y, WTJame, o 100 Hi,
REER TV w27 = S T v /A < I W el s s N}
AA’,

IKFERR A HRACRAEALE I 1b; PEICY
Mo 3 PRI R T KAE S, BT RO Rskalig
WK . KR T E 4R TR e, B
it 1 000 mL 77 filA HNOs figfk & pH<2 f#:4%; FHT
PH {ELIN A2 A3 3 WA AR AL 38 RAE KRR S 8 7, M
2K 5 F(DCNSO1., S01. S02, S03. S07), Hi KK
3 14(S04. S05. S06).

RAEWRE S B SREE: /NSRRI BN 1b,
AR, BT RSy, RBREEm SR e,
W1 FREEJS AR AE . SRR 15 1, (/AP T35
S R IRE ST
1.2 ik

WG U it 14 Ab 38 55 30 343 A e T B R R
B IR W BRI o SE AL . 3 Cul Pb,
Zn, Cd. Cr. Mo By % i/l HCI, HNO;, HF ., HCIO,4
DU A R 15 FRRE S T ICP-MS B2, As. Hg JHF
KRG, FART 260, pH # 25 mL /KREL
10 g A 14 B8] FH B 38 W AR v 2 /KRR b 7Y
Pb. Zn. Cd. Cr. Mo & H#%H ICP-MS L&,
As. Hg MEF9E6HME, pH (B 33 B AR 0
SE; /NASERER T Cu. Pb. Cd & AR MG
Wi ICP-MS 5E, As. Hg F 85 W) 138 FE
1.3 FMAE

TE R B IR 0 G A8 B0 A B 2R G e B0k
A3 R I A O R AR A T, A 1A
AXUWT(EEESE, 2014); BRI 1 fk 2,
1 (R AR E ) GB15618—1995(H %K
WEERY R, 1995), 3£ 2 ibniE ( LHERREE W&y
RHTE Y (HI/T166—2004)( [H 58 3F 55 15 ¥ 24 5y,
2004).
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B, = (). +2(P,»)im

itl:'j, Pﬁ%ﬁm?%/ﬁ\*ﬂbﬁ3 (Pi)max2 ﬂ‘jﬁétﬁlqﬂ
FIA V5 Y ) R DR R B R AE R 5, (Poave” FFE
it FP A 75 e B I R HC RS OT .

1.4 EgRENERXRITNH

20 HE2E7R, SEIEEZ IR (US EPA)HE T
THEFEXS AR, Ml US EPA #J MMSOILS
x1 BATFSREHNRESTR

(EERFERIPE, 1995)
Classification criteria of the heavy metals’

single factor index for soil and water
(according to State Environmental Protection Bureau, 1995)

45 FTiEhe  REZR PREER HEERR
P; <1 1~2 2~3 >3

Table 1

K2 ABTEESEERNRESIR
(EERTERPERE, 2004)
Table 2 Classification criteria of the Nemero
comprehensive pollution index for soil and water
(according to State Environmental Protection Bureau, 2004)

BT AT 1 3 b B 4 R R i AR K
SR LR B L R R Y RN kL
WA . 5 MK TR K B R IR i = b R
AR HE AR (US EPA, 2002; #7145, 2014), 1t
I TR SEBRAE DL, A K ASHE & W 0 R
AL RFRBIEEA . MUK 53R K Y R K 322 firh 51
ARG FEN N2, A US EPA 51 B A5 55 5
TR A5, HI e KUK 26 5 A R 5
i LS 1500 XU P 25 (Lim et al., 2008).

IR AIF B4 N AR fe 5 RIS A% 1 A 1A 2 5% 5
WEZZS M US EPA 19 (B EF B mHEdFE
FIIA WIS ETRH(US EPA, 2002; F 24045, 2014);
VRN 4 i Al B0 2 2% 50 (8 RN S0 98 B R TR
F US EPA F1HT AR SCHR(US EPA, 2002; 1R A T 5,
2014),

2 EERINTEHBRIL A EHE

21 i
211 EERESETWL

XPRE SR I £ 0 R H R ILER 3, (U Cu 5 Mo
(5B I I T AR X SRRl o A SR 4k
Y 1.43 5 5.83 £i5, MILITVE4 IS ST
71, #IER, 2006), Cu 5 Cd HIHFFF{HN 4.04 5

G w4 K RIEWSR dsR mEish 3%, dEaXR 3 W, KB T1 Y Cu, Pb, Zn,
P s <0.7  0.7~1.0 1.0~2.0 2.0~3.0 >3.0 Cd. Mo. As S EWHE ST T2, HEK HF, HiE
#x3 TEEEREESEFRKRYE
Table 3 The concentrations of heavy metals in soil
mpem TR ppe g s ST e

/m Cu Pb Zn cd Mo As Hg Cr

Dcl xKZE 165.0 31.5 54.4 0.074 28.40 22.80 0.063 56.40

3 Dc2 2 140.0 25.4 42.4 0.033 35.80 16.80 0.170 54.60

Dc3 Rz 170.0 44.3 46.2 0.034 30.20 36.40 0.061 65.60

Dc4 =2 206.0 83.0 190.0 1.980 4.58 44.20 0.051 69.20

Tl 80 Dc5 2 54.0 40.1 88.7 0.340 1.99 14.50 0.130 59.40
Dc6 W2 43.6 39.2 78.2 0.260 1.66 11.30 0.073 58.10

Dc7 =2 118.0 40.4 97.9 0.340 5.03 14.00 0.050 62.40

180 Dc8 2 77.5 36.0 72.6 0.180 227 10.30 0.120 56.10

Dc9 w2 51.6 28.0 64.7 0.180 1.58 9.24 0.072 61.70

Dc10 S 25.7 32.7 61.1 0.260 1.53 8.21 0.056 45.80

370 Decll )z 38.1 37.4 71.6 0.160 1.60 10.70 0.110 59.50

T2 Dcl2 w2 29.8 33.8 89.2 0.120 1.26 11.80 0.080 66.90
200 Dcl3 xKZ 29.5 30.0 58.5 0.190 1.25 8.44 0.110  117.00

Dcl4 2 28.0 26.0 51.6 0.090 1.22 7.81 0.180  114.00

VT 84.06 37.30 76.65  0.300 8.46 16.18 0.09 67.62

[ 5% M 2% 3 b o 400 500 500 1 — 30 1.5 400

TR Ak 2 B 58.9 54.61 138.5 0.37 1.45 14 0.1 72.87

e FE N Y 0~20 cm Ab, FJEH 20~40 em &b, FIEHN 40~60 cm ib; FEFR M H AR METE GB15618—1995 H [E 5 T 4%
brdE; T3 BR AR (05 et XU PR BEAR T 00 ) G AR AR ) (b A2 N R ILF [ BR 55 fR 97358, 2009),
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SR RN, AT AR R R
G YRR (A 2)%& W, L3EH Cu. Pb. Zn.
Hg. Cr ¥IREFTGYIKF-, [ De3 5 Ded Ff ik
As 1 Pi KT 1(4F51K 1.21. 1.47). De4 #Erh Cd
B PABER T 1Ch 1.98), YIRS YL IERGT5 4
FEHORAE, De3. Ded Bl P aady ol 0.88 il 1.48,
R FRE Y, HARMS NS REEE/N T 0.7, 27
AR AR R e A T2 B R 4, T
WKE) T1 NJRES Cd. As TCE MR, KRS,
A -3 pH (HIEFIN 4.38~5.7, Smtt, HALTE
% MK A SRR UER PR pH=6.5
212 1T EEEERTZERERTUHME
PITEPEICER Ti 1B WFRUEICZ SRAFAEDL M X b
BRALAERLR, T LA E AR REE 100 a
WRF AR R, 8 H L E 48 BRUE & (2
A, 2014) B HAR L RAE, BEARARN:
§l+ﬁ$:(Q‘a\i' iﬁé’ﬁi)

n
Cion NP ILR i & ®E, Cua NIUEK i 1E
TR X A 1 b BR A2 FE R A (38 3), n Ry BsF ] (F
i ) AU EA I ] AFE DGR TE 1979 451G, )
RAEETE] 2012 4E 4 1k, 3t 33 a,
X 3 FIE 3 WAL B (1)Mo i Cu P
JUE M T1 F| T2, R B 2 a1 A G 6

Cy

T LT LTS NN,
SRS oolo°o°o°oooeooe29e<,o
T T

#; (2)Hg il gH iR, H R PG R AR K H T
N0, AHXEAEE; (3)Cd NI iR, R R
T1 R HI/NT 0, BEE SIS INR, 76 T2
HETHES
22 Jk
2.2.1 iRk

TERFT X 2012 4F 5 A # BliE—Piie— TR
FE i R A MR AKKRE 5 7R(8 1, b), KRR R
BIEEE Hh LTRSS R INVEERDN, B¥FE
5 M 27K A5, pH (EIE H 0, YEFH 6.8~7.5, Cu,
Zn WS ERAIREE /D, A —Ak K2 R P R R 1D 5
Wi Zn ARk E] 50 pg/L, & TR b2 K H
BRALF LR (B EEE, 2007), HEHIX 7ERELR DL,
BI5GB RIS KRE, 158 5040 T35
Fil(F% 5), HibZoK pH {4 6.8~7.2, fF& EZKbnE.
SMORE, WA X K pH EEGE P, AR
TR, I H SRR, KR
2.2.2 Tk

Hb R KA b SR T BRI R S 0 1T A 55 L A
BTN FRT AR 3 AbaKHRE 1), BikE SRS
H L% 6, Cu, Pb, Zn, Cd. As, Hg. Cr LRI
AR E KRR DA, HA&A R SR
AR/, AR /N2 R K Zn & ik H)
46 ng/L, HETC &EAT ILH . 3 DKL
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Fig. 2 Spatial variation of single factor indexes and Nemero comprehensive pollution indexes of
heavy metals in soils of the terraces along the Le’an River (unit: pg/g)
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Fig.3 Accumulation rate of heavy metals and positions
of the soil samples in Daicun village

— EEAR(CO5)Cu T HEE(14.6 pg/g)iBad B 1
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fFE S Cu B AR B E K &b AR, HhRR
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FIANEERBERR LIEN TR A
TR HIMES) (L EBRIAR) %Y, 2006), WA 4, A :

=
E=:1)
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i,

HE 400, S0 RAE DR RGP T
BBE KK N Cd>Hg>Pb>Cu>As; Cd JLETER M
WM, WEBKT 1, HEEAEEEREN
4.88~1.03, HATR BFEMECRH T 1, (Hi T
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Fig. 4 Heavy metals enrichment ratios variation

of cabbage samples in Daicun village
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Table 4 The concentrations of heavy metals in surface water in Daicun village

ToREH B TR AR/ (L) ol
Cu Pb Zn Cd Mo As Hg Cr

WAL DCNSo1 5 <1 3 <1 1 <5 <0.1 0.002 7.2
ORI R R S01 4 <1 3 <1 1 <5 <0.1 0.002 6.9
WAER S02 4 <1 4 <1 1 <5 <0.1 0.002 6.9

T H 1] S03 4 <1 4 <1 1 <5 <0.1 0.002 6.8
Wb PR RV S07 6 1 50 2 1 <5 <0.1 0.002 7
EP I/ 1000 50 1000 5 - 50 0.1 50 6~9

0 EFNEEK AR (K FREE AR IE ) GB3838—2002([E P14 55y, 2002) [ 5 T ks
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Table 5 The single factor indexes of heavy metals in surface water in Daicun village

P;

RFE S A5 Py

Cu Pb Zn Cd As Hg Cr
R R EGA (AL DCNSO01 0.005 <0.02 0.003 <0.2 <0.1 <1 0.000 04 <0.72
WO MR S01 0.004 <0.02 0.003 <0.2 <0.1 <1 0.000 04 <0.72
. S02 0.004 <0.02 0.004 <0.2 <0.1 <1 0.000 04 <0.72

HRE D

S03 0.004 <0.02 0.004 <0.2 <0.1 <1 0.000 04 <0.72
AR S07 0.006 0.02 0.050 0.4 <0.1 <1 0.000 04 <0.72

T ANT SRR MU R & AL T LR S IRETM R R
R 6 BT OKKEERIGHIE

Table 6 The original data of groundwater samples in Daicun village

R Bl JUR TR/ (pg/L) pH
Cu Pb Zn Cd Mo As Hg Cr
X X T (R A 55 S04 1 <1 6 <1 <1 <5 <0.1 0.007 6.4
Arp ORI S05 1 <1 46 <1 1 <5 <0.1 0.010 7.0
i e S06 1 <1 8 <1 <1 <5 <0.1 0.008 6.8
KK B A pr e 1000 10 1000 5 - 10 1 50 6.5~8

T E AR K DA bR € B FRAE TR ORI K DA bR YGBS5749—2006(H e A RN ] T0AE F A1 v ] [ SR br s (LA B 25 01 43, 2007).

* 7 BT TRKKEESRIER

Table 7 Water pollution index of groundwater in Daicun village

P;

HURE S FEih = P s
Cu Pb Zn Cd As Hg Cr
X X T CRA 55 S04 0.001 <0.1 0.006 <0.2 <0.5 <0.1 0.000 14 <0.365 24
AT S05 0.001 <0.1 0.046 <0.2 <0.5 <0.1 0.000 20 <0.366 27
i S06 0.001 <0.1 0.008 <0.2 <0.5 <0.1 0.000 16 <0.365 29

*8 BM N BARHREESRETEIER

Table 8 The concentrations of heavy metals in the regional cabbage in Daicun village

KA B th AR ele)

Cu Pb Cd As Hg

Co1 9.32 3.65 0.39 0.360 0.018

C02 9.75 6.05 1.13 0.210 0.035

C03 9.80 5.94 1.20 0.610 0.018

- C04 8.33 6.20 0.76 0.062 0.015
Co05 14.60 6.47 1.02 1.470 0.011

€06 5.60 5.00 1.06 0.240 0.014

co7 7.11 5.14 1.09 0.370 0.022

Co8 6.44 3.90 0.68 0.560 0.011

C09 5.74 4.07 0.72 0.530 0.025

C10 5.92 10.5 0.68 0.039 0.022

c11 6.92 8.14 0.73 0.640 0.029

T2 c12 6.91 5.91 0.59 0.079 0.027
C13 5.65 4.45 0.37 0.440 0.019

Cl14 7.34 6.35 0.80 0.094 0.028

C15 472 4.29 0.31 0.037 0.018

B 5 DA AR (B3R 10 0.2 0.05 0.05 0.01

ISP R GB 15199—94 GB2762—2005 GB2762—2005 GB2762—2005 GB2762—2005
15 PR, Hoh SR SRR R4 1 15 15 5 15

W ER A TARARE@ SO0 & P A PR TAEARUE ) GB15199—94(Hh 4 A\ R ALFN [ TAETE, 1994)F0 € £ 5 this YLy bR & )
GB2762—2005(H 42 A B A =] T3 A A0 o 1) [ AR v b A B 2% 51 2%, 2005)
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Table 9 Indexes of non-carcinogenic risk and carcinogenic risk

IR Cu Zn Hg As Pb cd Cr Bt

HQ . 2.6x107° 3.5x107* 4.8x107* 5.2x107? 3.7x1072 3.9x107* 3.5x107? 12.8x1072
R

. - - - 30x10°  4.4x107 - 52x10°  83x10°

HQ . 5.2x107° 6.1x10°° 2.9x107"2 2.5x107° 7.0x107* 3.7x107"2 3.0x1077 5.8x107°
- 8 Bz kA2 i

- - - 3.0x107° 4.3x107 - 5.1x107 8.1x107

H . 3.4x107* - 1.2x107* 1.4x107 7.4x107 3.7x107° - 9.3x107?

QO rRER 7

- - - 8.7x1077 8.9x107* - - 9.6x10~

7 FOREB A S B AR

24 EBERXEIEMN

A Ao e 5 DR T A R AR R A R 3] 9 R O S 8K
FHAIEFE X A R/ A i B G R o P (AR
B IUH A AR BRI (K 9)

SRR E AR IEEUE XK HQ 5 HQ «
(0.137, Bl 12.8x107%+5.8x107°+9.3x10°~13.7x107%)1
NF 1, FHBER TN E 4 8 T R AR S A A
AR BOE R R R BT L, RSO KU
oL I AR BUA R XS E (AT 0.128) BTk %
K, ik 93.43%; 1E L3R R flRiE T, HQ HYIE
FIFE 107°~107° PNk 3h, %2 BRS04 i b A {4kt
SR e ERB N, iR HEERIGER T, HREE
HQ perenn(9.3x10 )b FAARAKN, HAWBEREE.
SARE, AEBURXK ARSI 0137, (AL TR
9 XS As>Pb>Cr>Cu>Hg>Cd>Zn HYJIFF

KTHUENE, £ LB EEEAZRRT As, Cr
By o3 BRI 37.32% . 62.11%, R «HY{E K
1.65x10* (83 x 10°+8.1 x 10°+9.6 x 10 '=~1.65x 10*),
HoE B KBS F5 B0 # H USEPA . JE[E 2K P4 |
T L B R B I B K T B 2 KUK K 1x10°°(3 &
A5 2014; BB, 2014), XEM As. Cr 5L
9 RS S AN Pl A7 AU, 2 Hb S R R R AR A2 N
FA NHHGAT —A> 1] BE 37 31 55 4 I 1) SO P (R
Wi, R ] B o 1 B K SR Y SO T R S
B, 5 209 o0 &R 1Y BUE R E 1 R /MR IR
Cr>As>Pb,
3 i
3.1 E£ERKRIE

PRI AL X AL P TN P A e 7 1 (K 1a), 76
W IR R, FLHERC R K K R T
FlE TR B 1 7K B R A IX 5 G ) B R (T A
& 2015; Zhou and Guo, 2015), #" 1L Ff A 7 Fh
ZHHET YA S EZMESIRICE, XEITEE
WA KA B ol R A g . . Fifk, HIX
WA HZ P EE R Cu, Mo, Cr. As %5 4@ HiBk
LA S HAR O A AR s R i R T E AR

RUEMNEEF-4E, 2014; ERBUFI(EIE, 2015),

RIt, A E SRR FER A TH: K%
TL5 98 AT b3 KA 4 S 4 LU RAG R B 1% 2 /K HE
i WA R S N E AR T S MIETAE, 2014),
32 BAEAH “BEN” MEE

HEM S/ NAEESE ST REGE 3, 8)f
W, HHEESRE SRR TS b ER1E
2EILLR, AR A R BN AR B T YK

AR Hh DX - 3R TS YL AR R O R
(F 2), KRR ESE SRS REE 4, 613
RTFEEbrifE, BETF5NRPLZEEREBGE 5, 7)
g nHE TR e, Al THESR I TRERN.
WK HE AR, I H T KRR A 1 3 2 A
YR 4, H AT 4R K BT 2%
AR R BR AL 27 0 E 1 R (E WS4, 2013), T7ETE
4 )& 1 Y [ JL A A3 A 5 5 25 SR IR ] 1 S5 14 PR
() EARON (W28, 2014), Bk, ik “9E”
R RS Y Hb E K2 8 T AR 80E 5 205 X
(S
3.3 SHIREIN

g5 4 DA R T 4 ke IR S SR R RE ok Y
VHE, X2 Hh 4w 5 e E 4G DU LR B R
WL

XTI BB IR I Aolk b ik AR HER, ™
M4 il B e SR A R K SN HE . R R LR
AR T AE B DL, IS R A N 2R e
ARG L IR M K R B R K HE R, s
B R i AR SE AP T 2 B .

ST R RIS A T1 B R4 RS
YUl s T2 2 (K 2), HF9EX/NAR RS R &
bR (F 8) HILD) stk Cd JTLR (& 4), HILEY
24 M A AN TEEFEAE S PN T A B b AR £ R A
INAZE, AT ESE T1 AR EAE R FEY AT+, wife
T2 Pl 5 4 & W SCR AR ED (KRS . £K),

NPT E A 1 A A RS IR A A9 AR T
PG, ARG IR 2 KA R R AR TR K, DA
I/ E 4w S G T I B R R TR RS ] Y
JE BN G I B YR IR SR, 2 R A H A s



EAPRRSE: TLPY IRV T 00K B S  BR AL S R 2 T X 69

XA

4 HiwGEN

(OHFEAS T1 P4 L3 Cd. As & EDER, A
Pidb 3 P ook R TS YK F(>0.7), Tk
1) pH 7E 4.38~5.7 Z[al, KT EZK M3 L gehr v
FRAE 6.5, SMatE; WA T K S T KILES RS
Ye; INFZEFAY Cu. As. Pb, Hg. Cd #ibr%43 5]
M 6.7%. 86.7%. 100%. 100%. 100%, /N1
X Cd LR &SRB, &R RE R IMEICE
Cd>Hg>Pb>Cu>As.

QAT T2, T1 HIEELSBEISREN, &
A B K G, IR e R G s BELR
FHAL; TR E RS BRHER B R BN E
4 JE R IR 5 T KA 2%

(3)F AT T Ab Yol 9 A8 I Ak 5 9 3 0 R B A
FFl K b 3 4 8 B UTTE 5 B, X R A £ B XL
B pEr g SR o o R Ak o Al FE XS 0.137,
JC . 25 | SO i 3 A T (RAT ELVE A  0 (R RS
i B A B0 XU (1.66 x 107*) Sy A AT 422 32 098 XU

(@B Lomas B OR W B ok el
2 IEAE— S AR B AR AT, A 5%
By bt oA o 4 8 MR SCR AR E D (KRS L B oK);
PR AN A, PEAS R i il K, AR TR
MIRATREZ RIS 2R, BEAR B B il e XU

B o REFE T FERAMF RS &R
T BTAR R PTHE £ B 3B, B0 15 8 S 6 B SR AR
+, BEE LA LNE G TMLE, FEBT
KFECT)VREF T AR T REHFAGH B,
H i B H A IRAR D F 83t A S AT T MK TAE,
JE A R T Bt
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