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Abstract; The concentrations of organic matter and heavy metals (Hg, Cu, Pb, Zn, As and Cd)
were analyzed in soils around a coal-fired power plant in Jinsha ( Guizhou Province, China), and
the ecological risks of these heavy metals were evaluated by using the ecological risk warning
assessment. The results showed that the concentrations of organic matter in soils were high, with the
average value up to 41.54 g-keg™', which met the threshold limit for the concentration of organic
matter at level 1. The concentrations of organic matter in all the samples were above the level of
shortage or urgent shortage. The results from the correlation analysis showed that there were some
correlations between organic matter and speciation of the heavy metals. The results from the
ecological risk warning assessment showed that the order for the risk probability of individual
ecological risk index above the level of no alarm was: Hg>Cu=Pb>Zn>As=Cd. The comprehensive

indices revealed that the probability was 15.62% for the sample locations at no alarm level, while the
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probabilities were 3.13% , 40.63%, 21.87% and 18.75% for sample locations at the levels of early
warning, light warning, medium warning and serious warning, respectively. The results indicated
that the ecological environment in this area has been adversely affected to some extent, and thus the
treatment of heavy metals pollution should be strengthened in the future.

Keywords : heavy metals, organic matter, effect, warning assessment.
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1 #EFI T (Materials and methods)

1.1 5T XA

S0 BT 5N A PEACES, Mo Ak 12 52 11 55 2% 1 ik B 2T AL, S AR 28 105°47'—106°44", JL 4
27°07'—27°46" , 4= BTN 2524 km® | MRUEHBSR A AN, 400 B P @ A Ll 50 K L s SR R L s
DX R ZY 7 BT FR Y 39.32% \51.34% \9.34% . F1 32 M35 Sy B S A2 i), 4 U0 L4 b R 3L B 22 S 4
K, R R HIR S ik 17—18 °C, AR ML X, A2 -2 15—16 °C % X B4R 38 % 7E 4—5 H A
T2, 33 B i) [ K e A K i B AR AT O Sl A2 E ABK RS, B T IE AGRE R, e A SR I B BRI
25 W S, AT GR A A R, &V B EA 200 eRE K B AR 25 K R sl TR 2R
AR AR, BE AN, AR 5T X 7 SRR S E, BE N A Ak B B RE SE 2 R, L P A g A i
72.77 fCnli A S0 AN SRR Y — R R PR ARET TREREMZ — &V ET 4x
125 MWAHLLH E A= LU AEFEFR MR 3K 127.96 J7 0 4 % B 550 350000 J7 1, X8l B 6 JL 4 5F
FFFL R K R 1A TR i .
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[F) 75 1) AN (] B 8 A 5 R S PR SR AE A (A 1) P AR T AR SR A5 2 11, 1-21-3  1-4 AR LTI oK
FERUN :2-1.2-2.2-3 2-4 2-5 2-6. PGV T ) RAEHD 5508 2 3-1 .3-23-3 34 3-5. PU AT Y R AE R . 4-1 4-2
4-3 4-4 4-5 4-6.TURG T )RFE SN 5-1.5-2.5-3 .5-4 .5-5. Z5 B T SR RE 250K 1 6-1 .6-2 .6-3 .6-4 .6-5,6-6.
HERBUT L IERERL 32 A B R AR M4 8RR SR T U400k SO BUA BB 1 kg TR 118, Bl 4 5 )58
[ 5256 28 AT AL B, LERE S IEAT A SR R SRR A B R AR ZE 4R 44 0, i s 3 100 H 1 35
i IR AR WA T YR F B BT L&

20144F4 Vb 45 IR B R %L
(Wind direction of Jinsha in 2014 (days))

& 5| Legends

Yo £V EBURF (Jinsha County Government) D77 % B (insha City)
Y &bk )~ (Jinsha Coal-fired Power Plant) [ BBt (Study arca)
* KA (Sampling Sites)
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Fig.1 The distribution of sampling locations and annually average wind direction diagram in study area
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A ML B R A AR 5 R 5 v A s ) RRER R A 0.5 ¢ (5% 0.0001 )
T BT AT E S TR YR BRR AT, 170—180 CIHIA T M 5 min, ¥2H 5 FBR IR W 2k #E1 73R
TE A5 I BEEHT A DA 2UE R A HLT Y 5 .
1.3.2  FE4 S il e

AT R R U R AL A FOR TR DRI T A Sl 28y 2t A BT X3, P Cu Zn AT Cd 2R
=& (HF-HNO,-HCIO,) "' Hg F As K FHE KIS .Cd F1 Pb &% Fl A7 88 0 57 IR Ok i
A (FE ], HF%E , ZEE nit 700P ) %2 , Cu  Zn 1) 5 2 (o FH Bl & 45 8 TR R T & BB (S5, Perkin
Elmer 5300V ) il & , Hg F1 As 2R AR B 7266 (Jbat, & K, AFS-933) M 5E , il 5 45 SR LA T
FHFR.
1.3.3 HEREEANE

K BCR 25 5 42 J@ U H2 BN 4 RS 43 5 R B nT 4R B (B1) - R 0.11 mol - L7 B R
FEFEMLE 1 ¢/40 mL ZEZ R FIRGAEE 16 h; B A (B2) . R A 0.1 mol - L™' ) NH,OH - HCI (pH=2.0)
SIRAEFE L 1 g/40 mL 7R IR T IR FEI 16 h; LA (B3) 56 8.8 mol - L 1) H,0,(pH=2) & HEI
b1 g/20 mL 7£ 85 C/KIR 2 h, ZJ5 H 1 mol- L™ i NH,Ac (pH=2.0) &KL IL 1 /50 mL % i F IR 7%
BU16 h; FRIEZS (B4) A% RS M T A AR PR A0 AR Y 25 B K B DB VG AT T — 254K, 17
V0 4 T T R 0 I 5 A .
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Srprid R 2 B K IR TS R SE I T F A SR A BRI AE 5% RS IR THRE 48 h LU
b B AR 36 h DL b 2 Ak vk R LT R AR UEAS B 45 0 R YR 20% 1 XU P A TRESEA T
TR, P AT 22 /N T 5% LA JE 28 e AT O 2R
1.4 EHEAPURE 0T

H T AR S5 TR E SRS SESEN, s &4 |7 IR h B Rl 2, -
R ARG R SRR PR BAFE VIR N I e g LR B S AT A
L ARYE P E A B R AR A MU BT A RS, R R
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Table 1 Classification standard for contents of organic matter

25 Level BT B UL
Descriptive grade Contents of organic matter/( g-kg™")
! M 0
2 Fu 30—40
’ @ 20—30
4 Bogh 10—20
> = o 10
d ik <6

1.5 FLJ o] Bl A A XU T T4
151 AR FUE PG 757k

A 25 UG FRUE A T A A XU DT, B B8R T Xof A 285 2R 8 W] REAF A0 KUK B s T 5T, 0 SL U AL 48
Xif [ AR I A 2 KU T R S S o A AL N ) S DR i 1 A A XU 1 Ak K
B 1 FEALR TR RS X e T ] B - 4 T R T A S XU, U PP A SR T Rapant 5520 $2 1 ) A2 25
JRURSE i Kk | pe LTV, LRk

Iy = Yl = 2 (Co/Cy = 1)
A L, BT IR ABRERNE  MESEAESKKIEE; C,, BRE i FFHE SR LN & &
(mg-kg™') ;€ FRRE | FVEE ARG AR (mg kg™ ) 5 1 RN R IR AR S XU R 25 T He ) JE
AA R AR, X H IR A — e 2K I, € R S 475 (.
1.5.2 A5 XURS TV PRl bR 5 S5 4
Rapant 2520 25 T AR A 25 KU R0 v | 22 A0 SR 5 32 A0 A0 25 XURG A B R 212 Ak 2%
R TS H MO S8 AT T ARSI ™ R 2 2 R,

2 ZER 51118 (Results and discussion)

2.1 HHEAHUTO E 4 R AR R
2.1.1  AHUERE R T

AP R  FE B R Ay, FLS i 2 DA e IR E SRR, B S SR AR — e I
R AP ESEE TR AERA S LLEZEA I mESE A PR B E L
A MR & A4 A AR AR AN T 2 BT R, 3% X et B R A LR S A e K (S B /NME 4y ) R
82.78 g-kg ™' 14.69 g-kg ' FHIME K 41.54 -k PHILEH A YR &R FE R, LI EIRK, P IX
A MU A A AR b S5 P U i) 245 R T R T ik A R A

H 2 3 ATLIE A58 X R AL & i R 24 TRERIKT PR SV 78 1 (AR FE &) BRI
BATR B, i 53.13% , HROZEE 2 (&), i 25% , 53l vh S ad i i X33 7 21.87% , #4541
A PG A T B = s 2B O AR B R X R LR & E O & BRI XM IX
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Table 2 Standard of ecological risk warning in soils

RS 245 PN SE R T A DR 2 S 3k
Risk level Risk index Warning type Description of risk degree
ABRGIRS IREHEA TR SR RARZ T, SR
1 g <0 i G SR DI REVE O, R G BR P A R i, AR A TREAS

BRGNS IREBN e 3%, AL A IR R 2 BIROR , A A A

2 0<lyz <1.0 T Gewoe e, THREM A, — BT 40T nIRA, AR S TR U B3 AR
BREAKR.
AR RE A IBAL, LS Z B — EBIR, LB RG4S
3 1.0</pp <3.0 e WA A L T R IR, 32 TR B AL, AR AR R LR,

B, ARSI AT B

AR RGNS T RE TP i 15, A A0 R AR M e 2 A5 PR e %2
4 3.0<lgy 5.0 i FCEHIR ARG 4, IRE R SRR S E
SEVRIXE, A ASFRIEIRPEUR K, I 22 WA AR AR R

ARG IR E IR, A A PR BB ORI, A A &

s 5.0<lgy e BeLE SRR IR FLAR 4, 2 93RS TR, 2
BIEHRK, AR ERL
90 I Maximum
s L 3 Minimum
—&— Average
_10r
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2
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Fig.2 Distribution pattern of organic matter in soils around the power plant
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Table 3 Grading evaluation for contents of soil organic matte in study area

25 AL EE Y RSB
Level Contents of organic matter/( g-kg™") Descriptive grade Sample locations
1 >40 (=21 17

2 30—40 FE 8

3 20—30 & 4

4 10—20 B 3

5 6-10 7.2 0

6 <6 Ak 0

FIFHAE 5 RECRE NS I AR S (R AH XA SRR B, A8 5 R (CV) B R/INE R 3R P 2 R) A S R
I BN SR A CV<0.1 I 558 550 ,0.1<CV <] By &8 Sk CV =1 I Ry sm s Skt 3%
Hi DA BT & B AR 5 R BN 36.94% X R W] LA HLIT A 23 8] 40 A0 B — 8 22 50k il e 5 A28
T B0 3 2% A B i S A A O
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2.1.2 EEBIEESAEUR A EES T

A AT RESRE = T 4 A 4 b Y [ R A e, TS MR B AT T IR BE i IR AR S R ik A
YA R R R E ) X A VUR S B S E 48 Zn Pb As Hg Cu ., Cd ML ST A M0 BT, 45
(F4) B, AT S8ESEITENZ DL EIAAE—E MM, b5 As Cu 19 B1 B2 B3 &2
ARG, RIS He Cd AFRIE SR MO SE, lANE PR S He 0908 RS B3 IEHIE, 5 Cd IR
A RIS B T SR AL AR O 3 (P<0.05) , BE B A LT AS ] 5 4 s o R 45 T S5 i S ), 3 T i
MAEHEA LTS 48 S TR S A E R N E I .

x4 AYRSESEESHMERLL

Table 4 Correlation between organic matter and speciation of the heavy metals

58 HUB AN E R B Correlation coefficient

JEZ Speciation

Pb As Hg Zn Cu Cd
R AT RIS (B1) 0.095 -0.04 -0.343 0.035 -0.324 0.375"
HJFEZA(B2) 0.006 -0.188 0.461 ** 0.132 -0.086 0.258
AR (B3) 0.101 -0.025 0.079 0.271 -0.027 0.371"
FRE A5 (B4) 0.008 0.34 -0.096 0.128 0.159 -0.027

T # 7E 0.05 K- (U) B BFEARIE, + = 72 0.01 K- (R 1 MK

Note: * Correlation is significant at the 0.05 level (two-tailed), * * Correlation is significant at the 0.01 level (two-tailed)

TIEE SR T S E I LA LR A A YIVE R DT 2 45 A 3 v 3 R AN [ ) A7
A, HEHR SR AT O R IeE T 4 8 A WA S B LR BT R DG T 4 R ] 4R
A RENE S I N ZEHETS 1S FIXE A= Wy B s VAR T 200 28 32 B850 1o 2 - A2 40 R AR T 255 72
R, HA SN, ) TiE B Ak, T B ) A MR AT, %o A5 9 18 A, TRt 7 W 4R RS o)
PN A W 15 R AR AR R de s 2 R 3 AT R X 4 R T RGBSR B R e
BRI/ NS As \Cd \Pb TR AEA M I WA , X AT B 532005 LA LT & s AL IR ¢, #4 4
JB B AR S A YR AR E B9 0, TV T /K b il 2 BERG i, B sh s i, Bk Ak, i T (L)
pH {EEAR, H MR BERAR, i H,0 v H* A L 32 I 3 1l e 4% IR oF BH 25 - A9 1 B IR, B 2 34 . Cd
JCRTEILIHAY & B I XA RS pH A K, 18 32 BIR 2R e R HAT5 YL IR 9 52 . Zn  Hg |
Cu JCERLE VY R I & B, bR T 51205 A WU & B A1, 36 AT e 32 i 53 IX 3 5 U] (AR RURITAR
LK) BRI
2.1.3 HEEROHER

+ AR K E T RAENS e E A SR ET 4, Tl B A% 1 5 ) A AR B - B HILBO
& B A BRI RE T, e K MR AR 4 Jm B8 03 B, R L 4 s o BT A L & 3 i 1Y)
RZEHEY X EEES BN SRS E R, R As.Cd P& R AR B SN A T &
B, Hor As St K AORE AN (3-5) I BRAE PE L T, 23 5L AY 3.75 4%, nT RESA MR 1% 5 L & e h
KA K, AVLRRE S AR R % (2) &9, (48 B 7 194 WA S0k S 8% sl i RRAIK, I 3
FOLAE H e B R R K I AMZ A TT g 32 2L A 2875 3 19 %2 0. Hg . Cu \ Pb  Zn AP35 4R T
TN LTS B 40 9 BB Y 4.73 2.27 1.81 . 1.03 £%, 1B B4R He (A B85 Ky ™ 8, B % S0 sm %%
TCRMATIR B AT /I E 4 & i v, 2R T2 & B 0 KA AR BLAE f ) B, I Bl B 38 K
MM/ Cd Hg . Cu \Zn JTCRAEAR IR it HHBLAE AR A 1-5, As  Hg ZE AR b T 1 J5c K 5 &t BRZEAE A
2-5,Cd Zn HILLERE ST 2-6, BARIX LS M E &R FURR T 2 W) 15 Y HE R 2 ok, I8 vl e S2 1R 42 2
R B A A TS YL IR A 0, T 0 2R A P G TR G f R AR S BRAE AR A 3-6,Cd  Hg  Cu \Pb £
VU T ) e Rt BRAE A 0 5-3, 1% WS T 4 SR AR R T BB 2 B A2 9 X U ) (R B AL X)) A2,
FH L 3 AR A DX B 4 % e () A R S VY TR T AR T, AN [R) 1) b 9 o 4 Ja 7 Y R B R TA]  1%
LT L 4 B B R A2 BIAR Z I R A5 MR, B T A AL S5 AU A, 38 T BE 5 SRR R | T 08 14 v B D
NS EArEATE AR S
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[#4i] (Legend) [# 4 Legend
As/(mgkg™) Cd/(mgkg™)
I 0.0000-0.0001 I 0.0659—0.0950

[ 0.0001-0.0002
[ 0.0002-0.0007
[1110.0007-0.0016

0.0016-0.0039

0.0039-0.0094
[ 0.0094-0.0222
90.0222-0.0525
0.0525-0.1242
N0.1242-0.1545

1.0487—1.5511
1.5511—2.7144
1 2.7144—5 4077
I 5.4077—11.643
I 11.643—26.079
B 26.079—59.500

[ 0.0950—0.1030
[ 0.1030—0.1093
1 0.1093—0.1125

0.1125—0.1188

0.1188—0.1313
[770.1313—0.1559
[ 0.1559—0.2044
[ 0.2044—0.3001
I 0.3001—0.1545

| ffilLegend P&l f5il(Legend
Cu/(mgkg™) Hg/(mgkg™)
Bl 12176—1.3295 I 0.0000—0.0005
1 329514414 [ 0.0005—0.0012
144141 5533 [ 0.0012—0.0021
[1.5533—1.6652 [ 0.0021—0.0034
1.6652—1.7771 0.0034—0.0051
1.7771—1.8890 0.0051—0.0074
I 1.8890—2.0010 I 0.0074—0.0105
2.0010—2.1129 I 0.0105—0.0147
2112922248 I 0.0147—0.0204
B 2.2248—2.3367 I 0.0204—0.0280
[ #i|Legend E]{rﬁJLegerjil
Pb/(mg-kg™) Zn/mgkg™)
0.0184—0.5209 I 2797633825
[ 0.5209—0.7379 I 3.3825—3.7746
I 0.7379—0.8316 B 3.7746—4.0375
[ 0.8316—1.0487 [ 4.0375—4 4297

4.4297—5.0145
5.0145—5.8668
[ 5.8668—7.1878
[ 7.1878—9.1282
N 9.1282—12.022
B 12.022-16.338

B3 #E4E Bl BEBEE

Fig.3 Distribution characteristics for B1 fraction of each heavy metal

A ML A S SR T T A R A A W R L B e R A7 pHL R S R R R R
BRULZ A, BB Th i e G P 2 RE S BB A SE AN RER , B AR R (—COOH ) | B 2 3
(—OH) B (—C=0) & ¥ (—NH,) WEEHE(—0—) (BAH(—N=N) B (—0—) MR
(—S0,0H) BfR3E[ —PO(OH), ] K&k (—SH) % i A HLR @& A 1EH S L P28
BTAMARMIE B A B Rk R E M S A T BER , AS 5 EVE s U (i e
G B W A 1A A5 IR AT, DT 76 39 v ) R L8 . A 8] 4 T, Zn A Cd 5 B B R 7 10 5 4 WL A%
Fr—20, R LAE 4R 7 H P iR 22 3] T A HLT R , AT A8 HIE A T F5E IS5 4. Pb  Cu
He 76 A3 (0 S AT B 5052 pH K 330Xt HEW B A B2 0, — 5 i, B pHL B9 TH i85, A BILJBRT L of
AR A, T AR BB T AR AR B TR R R, T A S I A A
PEHTTE | 3 BEYTHE IR T 30T 4 B T (B, 00 AR 5 T v B e AR ) DT 5 i e 4
JRAE PR BLR.

2.2 JRMETR R ] S R A A XU TR A

HEAFNEE P T 42 B S5 e A MLTOAR B4R IR RS E 9 4% (38) &, JiE K T 4 @ 1 1 4
HR T A S RD A ) 4 M 4 [ 48 e L e 0 R, T o8 v R i 1 T A KU AR
SR AR A 25 XU T 0 A SR v R 2 DX 38 T ) 1 4 SR A T A 25 XU 2 T (3R 5)
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85T —a—#HUs Organi 78T
I fii Organic matter B[ —=— pH
60 | n 76 ol
=T 74T ./
255F 72T '\./
o0 - L
S50} = 70T
g S 68F
g a5t 6.6
5 | L
% a0k 6.4
© 62F
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30 1 1 1 L 1 L 1 1 1 1 1 I 1
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Fig.4 Spatial distribution characteristics of heavy metals, organic matter and pH
x5 WX EEEAESRE TN
Table 5 Grading evaluation for the ecological risk of the heavy metals in the study area
AU $ g
H A Cd C Pb 7Z
Risk index & ® b " Comprehensive
Ir <0 1 31 31 2 2 12 5
0<lpr <1.0 7 0 1 16 21 19 1
1.0<lgr <3.0 18 1 - 11 8 - 13
3.0<lr <5.0 1 0 - 2 1 - 7
5.0<l g 5 0 - 1 0 1 6

S5 RFW] WAL ECE He (As (Cd ,Cu Pb Zn &b TIEH IR0 3.13% ,96.87% .96.87% .
6.25% .6.25% 37.50% , Ab T T L MR 53R 21.87% .0.00% .3.13% .50.00% .65.62% .59.37% ,Hg
As . Cu . Pb b T2 45 (AL R0 9 56.25% 3.13% 34.37% 25.00% , HA B FPIC 2 (Cd \Zn) B R H R
B MIAES T BN E SR TR T2 Hg Cu Ph, HHER 3518 3.13% .6.25% 3.13%. H %
RO E Y i  EGON S TH AR TR A He Cu Zn, HAER 53508 15.63% 3.13% 3.13%,
DL A 4 Jm e R, LB A 25 AU 48 B0 T 0 DL G 0] ) XU A 3 /NI 4 . He>Cu = Pb
>Zn>As=Cd. MNEEETEEE R IX 15.62% [HE S FETCE R, J8 T B A R, A 3.13% HYHE AN
Ab - TRV XU TR A P8 R e v o e g XU I M550 31 40.63% . 21.87% \18.75% , J& T %
RIT Y RIRE AT 25 .3-1 .3-5.4-2.5-3 5-4. HAP R 4-2 5-3 5-4 43 55 T 75 1 R PG G 1 , 3 LS Y T5 e
Al g E 2058 X SRR R R 0L RE 05 2-5 5 3-1.3-5 20 B F o) AR b m Anp b, 3 p oA HLUR

PR, T 4 R e P R R S O A XU 3 O R S 341 TR, TR
B HL ) HER AR RE A 2-5 A1 3-5 BR T 32 8 R HEA AR K HERCR RS A 38 v REAZ #ESA s 2 |
TR R A A LR 152 F 5 X 4 0 4 Jm ¥s e Bk Bab TR DL B ), AR S IR S T REC T 1R
Bk, A B2 8@ IR RS R G A A T AR Ak B ] 4E RS AR TR, 22 TG 5 %Ak, A A )
T IR, TN 5 o 12 b DX A T 4 Vs e A TR B
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2.3 HEIRITYORIGHEHT

XS X A A G S A DG B T LA — 25 W 4 SR DR T A R ) I A O I
A2 R — R Y5 % T R A5 K PRI R IX. - S 5 64T 4304, B 42 J (8] 1Y) Pearson AH OC 1 52 BUH FF WL 6.
FH 2% 6 AT %1, As 55 Cu Cd Zn FHH. [ &R 2 A0 OC , Y HAT i 40 CHE (P<0.01) , R BIAEWF ST X3RN As |
Cu.Zn J Cd % 4 FpE 4 )8 S0 R WA T BEELA AR B 28R IE A TR VR i Hg As &2 2 Al B —
FE AR DCE | U WX PP TC 2R AT g B AR [R] 975 Y i SOR B iR 12

R 6 ) AR O R AL

Table 6 Correlation coefficients between the heavy metals in soils around the power plant

M Correlation Hg As Pb Cd Cu Zn
Hg 1
As 0.357" 1
Pb 0.118 0.164 1
cd 0.279 0.834*" 0.206 1
Cu 0.321 0.691 0.281 0.575** 1
Zn 0.296 0.888 0.124 0.879** 0.674** 1

o 7E 0.05 KPR B EAISE, + = 78 0.01 K (B I 350 %

Note: * Correlation is significant at the 0.05 level (two-tailed), #* * Correlation is significant at the 0.01 level (two-tailed).

3 78 (Conclusions)

(1) X AL A e, YA N 41.54 g kg ' 0T 1 (R EE) KT, YR A DL
Fr AL T SRR A SO R 53 0 PG AU T 1) AR T I 4 O e 4

(2) AL 48 TSR A M BT B AL £ 70 R 1 2 RS AR — 2 BAR G 5 i
G X 4 Jm R T B CE 1) EAR or A S  EE B BE RT N 1 R # As  Cd  Pb JCER AE AR I A AR
0, FZOT A AL & AR 56, 38 48 B 7R e S5 A LU B R e B & 0, T /K i
rEIN, B MR LA RBIA 5 pH (B AE 2T BN 5 Zn \Hg  Cu JTCR 26 VY B Il & K, BR
T 5205 A LSS AR SR 8 T RESZ G IX 3 3 U] (AR KRR AL XL) [ 52

(3) VPRI ) JR 152 81 Hg \Cu \Pb Zn 2R E 4R 0 R M5 4%, o He M P34 & 5o 5%
S S AE Y 4.73 £, 15 YR o0 T E 7R X% X E 4 R V5 Yt A T4 A B IR B RIS R % sk X He 6
ESUZEREEL

(4) T35 &5 A S KBS B DAL R B A BT AT e b, BRI A 25 XUBS 48 507 e TR L 1 2 5]
) IR M 25 1 s B AHEF U g« Hg>Cu = Ph>Zn>As = Cd 3 T 5 X 25 5 2F 25 XU 5 5075 70 T B 0 00 1Y
WEFN 15.62% , v AR5 s E & RS AE A7 501 R 40.63% \21.87% (18.75% ,Ab T &
SIS AZ A MU B T SR ] AR
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