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Abstract To understand the characteristics of heavy metals in the riparian zone of Juhe River Basin
(Huangling Section), a total of 84 soil samples were collected from 12 transects in the riparian zone
of Juhe River Basin (Huangling Section). The content status and distribution characteristics of eight
heavy metals (Arsenic (As), cadmium (Cd), chromium (Cr), copper (Cu), mercury (Hg), lead (Pb),
nickel (Ni), and zinc (Zn)) were analyzed. The degree of heavy metal pollution was evaluated using
the single factor index method, Nemerro composite index method, and geo-accumulation index
method. The potential ecological risk index method was used to assess the ecological risk in the study
area. Pearson correlation analysis and principal component analysis were employed to qualitatively
analyze the sources of the eight heavy metals. The results showed that Pb, Cu, Zn, Ni, and As were
slightly enriched in the riparian soil of Juhe River Basin (Huangling section), while Cd and Hg
exhibited the most serious pollution, with exceedance rates of 100% and 58.3% respectively. The
spatial distribution of Pb, Cd, Zn, Cu, and Hg showed an increasing trend from upstream to
downstream, followed by a decrease, while the content of Ni and Cr decreased first and then
increased. The content of As elements decreased from upstream to downstream. The horizontal
distribution of heavy metals in the three typical land use riparian zones showed a certain similarity,
and all showed a trend of first increasing and then decreasing with the decrease of elevation. Slope
and runoff are important factors affecting heavy metal migration. Pollution evaluation and ecological
risk assessment showed that the two heavy metal elements of Cd and Hg had high pollution levels,
reaching grade Il and V. respectively, and the potential ecological risks of Cd and Hg were higher,
among which Cd was grade IV and Hg was grade V. The correlation analysis and principal
component analysis revealed that As, Pb, Cd, Cu, and Zn were primarily influenced by agricultural
production, transportation, and industrial activities, indicating anthropogenic sources. The pollution
sources of Cr and Ni were mainly natural, such as geological activities and soil parent materials,
while atmospheric deposition was the main source of Hg.

Keywords Juhe River basin, riparian zone, soil heavy metals, pollution evaluation, source
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1 MRS 7 (Materials and methods)

L1 W9 X AR

TR, R URF B 3 A0 7008 AR, B PG ) AR R S B S 48 BB BLBE, TR R B b Tk
AU 63k BEER . ARINE R £ 00 530 100 AL, S 80 il = 2 S 0. TH T AR B D 4 BB EL
BN 4K 128 km , Jik i 2420.4 km?, JHIM A WA TR FE A5 5 208K 0 0, K JEHRAE 10 km DL L,
Ja& ZE T PR AT g . JELTRT B Ak it S v iR B A R XL AR AR 9.4 °C, AR F R R 39.4 CL i
RAIRZE T 21.4 °C; P[RR 596.3 mm, 4F 5 KFEK & 1037.2 mm, 4F-fz/ME# 7K & 306.0 mm.
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Table 1 Grading principle of single-factor and Nemerro composite pollution index
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Table 2 Classification of geo-accumulation index pollution levels

VoYL A RE b e
3 FEBUERL geo) Polili?;jidj;y:gree POiEl?Offi’el

Tgeo < 0 g I
0<lgeo <1 el s L
1< lgeo <2 U I
2< Igeo <3 hE—EE v
3<lgeo < 4 HE v
4<lpeo <5 HE—RE Vi

Leo >3 B Vi

1.5.4  WRLEA S AU 45 Bk

>R ] Hakanson*'(1980) #5754 456 3 18 BOE VAN WIFFE X 4 9 0 5 J 2B S AR, 12007 1 AR Al B 2 )
PR BRIEEAT s L, TCAR A BT e sl U AR vh B G B 95 e b AT 1, B L R S R
[ ], o 2 <5 TR ) A AR | BRSO B B A I R AR A A s R

RI:iEi:anT,-x% (4)
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WEU2T E, S BT 4 i T AR SRS TR G T o 4 R B F v N S8, 4% 4 R A R RO R 35
RUN AR A2 25 KU A8 85 ARG EAIRY, B B IR 7 78 AR G LS A B FE T 090, 439
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Table 3 Table of toxicity coefficients of each heavy metal

TER

Element Zn Cr Cu Pb Ni As Cd Hg
TR 1 2 5 5 5 10 30 40
R4 WA SIS EO H
Table 4 Grading of potential ecological risk index
IR RS B HRE BT ER A A HRE A1 HHR
8B E; Ecological harm degree  Ecological hazard level B HE LRI Ecological harm degree  Ecological hazard level
E; <40 2 I RI< 150 B I
40 < E; < 80 i I 150 < RI < 300 T |
80 < E; < 160 i m 300 < RI < 600 iR m
160 < E; <320 o v 600 < RI < 1200 AR5 v
E; > 320 e e F \ RI > 1200 Eiyoea \

1.6 bS5 Hr

K H] SPSS 26.0 Xt 43 J& 7 it . AHOCHEFN 3 o AT GE A4 B, T Origin 2022 2 il H IS e 8
S B A AR B AN TR) = R FH o 4 0 B 40 A RIS Yo AN S5 SR &1, B AreGIS 10.2 2 il BF 5% X Al
R A B .

2 5B 59718 (Results and discussion)
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PH WV XME S 8.1, S0tk 2 100 5 4 )8 & ot e KAE ti /N BRI HES T 2 Cd(0.291 mg-kg™)
<Hg(0.773 mg-kg™') <As(13.669 mg-kg™") <Cu(24.714 mg-kg"') <Pb(28.022 mg-kg ') <Ni(32.834 mg-kg ')
<Cr(62.379 mg-kg')<Zn(86.795 mg-kg™). SPEPE4 14875 S {EAH L, Cd. Pb, Cu. Zn. Ni., As Fll Hg i)
I RAE R TRV 3T 5UE, AR R 514 100%., 7.1%. 2.4%. 5.9%. 1.2%. 2.4% F1 58.3%.
5ok FH b - 3395 e XURS: 57 618 AH 1L, Cr. Cd., Pb. Cu. Zn. Ni. As #l Hg 5t KA 4/ T4 b+ 39835 e
DRSS Wi A2 . 3 238 B3R B, JEL V] i ok (i e B ) Tl ety - I o 4 s 1 e KU A v, (AT — 8 FREE Y
HREINE.
x5 HIMEEG R EAE SRR
Table 5 Statistical analysis table of heavy metal content in riparian zone of Juhe River basin

BT 1E S/

TRZRE%  WME W (mg-kg™)
RSD Skewness Kurtosis Background

A FH A A= 45 g
SRR % R
Exceeding (pH>7.5) /
standard rate (mg-kg™)

HEE CFE RO BuMES Rz
Heavy (mgkg') (mgkg') (mgkg') Standard
metals Average Maximum Minimum deviation

value Filter values
Cr 49.316 62.379 34.589 5.595 11.3 -0.491  0.119 62.5 0 250
Cd 0.134 0.291 0.101 0.024 18.6 3.382 20.936 0.094 100 0.6
Pb 18.627 28.022 15.282 2.210 11.9 1.655  4.946 21.4 7.1 170
Cu 15.563 24.714 10.051 2.720 17.4 0.409  0.696 21.4 2.4 100
Zn 43.274 86.795 15.233 15.072 34.8 0.680  0.777 69.4 5.9 300
Ni 18.767 32.834 9.818 4.182 22.3 —0.037  0.568 28.8 1.2 190
As 8.057 13.669 4.801 1.561 19.9 0.533  1.008 11.2 2.4 25
Hg 0.066 0.773 0.012 0.101 3159 4.857 29.862 0.03 58.3 3.4

5 S RABUR RAERE 5 28 SRR B A EE S RBE, RETE — 8 PR B L WO i 32 A R R e () R R Y, AR S
FBOR R W 48 25 R AR AN 38 40, A8 53 R B CV<0. 10 5548 5, 0. 10 < CV<0. 30 Ky 4578 57,
CV >0.30 M5rAE5. N 5 T LUA Y, 8 FhEE 4 )& 978 SF 2 A Cr<Pb<Cu<Cd<As<Ni<Zn<Hg, #JJ&§ T
G DL AR S o, Zn B Hg A8 5, Rl JE He (978 55 R EGA ) 1 58 A8 57 B 0 A5 DL L. 8
8 i EE 4 Jm 1) B TR B A s, ZS M)A A RN 5], FERTR) s A ) % 1 22 AR K, JUHUE Zn R Hg 32 Tk,
2238 AR L it FH 45 N R 36 Bl s i s K
22 JHWRVCE 4 Jm VR R AR AL A

6 MR (FE R B R HIRE 48 & B A s T R BIE LR, S HELEN T &S
i BAT — 2 B A PE AR, P, Cd. Zn, Cu Fl Hg JC 25 A4 & S 2A 1) 20 A AL, DN b 3t 21 mh ity 36 184
e I B R Vi R 3 S $ . NI Al Cr DG 1Y S 9\ ) 43 A U 5 Pb, Cd. Zn. Cu 1 Hg JGER T,
AL Ui 1 r i A s R B, DR R TR Ui R B R . As JTER AV S ] oA A LU B T — 2

®6 KEELREGTELAGIHE

Table 6 Statistical table of changes in heavy metal content of sediment

E i/ (mg-kg ™) i/ (mgkg™) T/ (mg-kg")
Upstream Midstream Downstream

FKH 56.439 60.614 53.503

FHIME 51.783 49.924 50.664
Cr

e/ ME 44.190 37.818 48.558

bR 6.632 7.982 2.106

FKH 0.142 0.145 0.138

FHIME 0.134 0.165 0.130
Cd

e/ ME 0.124 0.113 0.122

bR 0.009 0.072 0.007
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sk 6
i/ (mg-kg™) R/ (mg-kg!) N/ (mg-kg™)
Upstream Midstream Downstream
SEIN:1 18.054 28.022 20.181
FEE 18.021 20.296 18.447
o F/ME 18.001 16.805 17.142
FrifE2s 0.029 4.490 1.269
SEIN:1 21.730 16.626 17.405
FEE 17.440 17.474 15.932
o F/ME 14.081 13.615 15.245
FrifE2s 3.909 4225 1.030
SEIN:1 56.298 86.031 56.220
FEE 45.474 59.755 46.900
a F/ME 35.284 39.613 35.826
brifE2s 10.521 18.110 9.351
SEIN:1 23.543 19.774 20.153
' FEE 21275 18.436 19.394
b F/ME 18.716 11.644 18.656
brifE2s 2427 3.950 0.844
SEIN:1 9.398 11.754 8.696
FEE 8.243 8.059 8.004
As /IME 6.826 4.801 7.429
brifEz2s 1.306 2482 0.522
RME 0.047 0.267 0.213
FEE 0.032 0.150 0.084
Hg
/IME 0.022 0.055 0.022
brifE2E 0.013 0.089 0.088

ATELAT 32 355 (B g B ) e - 4 1 4 B 5 v AR AR AL e b R v LA H, 8 o EE 4 T Tl 118 o A B A
SIS — AR ALY, B T DA D 3 v i Sy ash 1 A A, DA v I S T 9 Sy 3o A A 3k 5 % T gk A
T JE AT 3O U o T 4 Y 2 (R A AR A SR 25 AR R b A% T 4R SR S P T R R R
FUAL. Ni A Cr oG W2 B0 E 3 T e AR W AR, X mT RES L Ui A gt s i HL N 83 shiz i/,
1M Ni Al Cr J6 2 22k 5 T 5t 17 30 A sk B AT ¢

Pl 2 2 YT it 358 (8 e B ) — ol LR - b 1) FH9T 2 11 B 4 R 7% it B e R 1 AR A 1. AIET 2 T L
B, BRI AT R Zn, Pb, Cd. Ni. Cu 5§ 5 FhEE 4 8 & & il = B 1 PR AIK 457 222 20 o S 388 o /)
foka, IF H 8 Pl 4R A S B e S AN 3.5 m I IR KA. MIE 2 Fhtdo il LR Y, B B3] 25
H1 Cr. Zn, Hg., Ni., Cu % 5 Fp i 48 10 & 2 Bl 2 v A2 0 P0G 340 S22 80 o Sl 388 o 5 0/ s ) e 35, % As ok
HAAESBEN TR ETEN 0.9 m B A, IWE 2 i o] LUA H, ARHL AR R Cr, Zn,
Hg. Ni, Cu. As % 6 FVEE 4 J& 1) 1% 12 Bl 2 0 R A A (IR 357 S22 00 o S 8 5 s/ N B 3, B Cd AR R
&8 S A AR A 0.9 m A B R KA
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Fig.2 Distribution of heavy metal content in different land uses
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INFREE A, 33X 5 IR IE 26 S50 I Cs 5T BB M SRR U A LB T AL B0 R MR 45 AR AL RS
NI 5341, SOC THIBR VR B 522 S 388 o i okl /N FE-085 g sk 32, 3 0 S TR - i R P VAT 2 1 i 3 Bt o
PR AR Al R A 28 Ak, (A5 3 4 1) 15 et R AT R AN R 67 1) 5 ek BH SR TR). 30 B R A 3 7 4
J& B D, PR /N AN B AR A R XS R AR Y 1 W T e DX S b AR Do) 4 R
JCE AT AL RS AL 25 TRl 7E AR R RS T, J0Uhr 25 25 4 15 o Bl 305 38 100 94 K52 S 1 K /N R AR
fotass, RIFFAEIR S . AR e i i 4 R T A B N R, R i ok, BRI &
S 20, 3 i B Y - b R TR R A MR SRR AR, A B AR R, 4R R R 0, R
% AEGYGR R RS, EAR TR 5, SR TE. Bk, 78 3 BB 4 H R A 9 4
J& R S AR A AR AR R E AR AR A e R B T R R Y T 5 i AR T 8 R EE 4 B R A
2.3 HEEGYIEN
23.1 HRETEES WY LA R BTN

A AT A, 8 Pl 43 % BRI R A0 - 9 R :Zn(0.624) <Ni(0.652) <As(0.719) <Cu(0.727)
<Cr(0.789)<Pb(0.870)<Cd(1.422)<Hg(2.197). H &l 3 A1, Cr JLEAFTEE K AE, Pb. Cu. Zn, Ni, As %
SMHESEMAAE - ERENRERY, CdEE FREB Y- EE Y, He T Ri5 P RER S, 17
TE 7.2% MR TS 4y, SRS QiR 3] T 9.5%.

[ i 5 Y4 Serious contamination=2] Ht i 15 %Moderate contamination

4% B 15 %4Mild contamination el {f Alarm-value

EmTti5 HePollution-free
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Fig.3 single factor index
i &1 4 W] A1, 8 Fhv e 4 J& i N A B 2R 5 48 2 Cr(10.900) <Ni(0.929) <Cu( 0.965) <Zn( 0.988)
<As(1.002)<Pb(1.112)<Cd(2.409)<Hg(4.01). 8 Ff' i 43 J& 23k 2 & (E, Horp Pb Fll As L HE A E| T §%
JETG Y, CA L RBEN T TS Y, He JC R B 7 5 V5 Y, FBHIH T 8k (3% s B ) i j2 iy 347 7 —
FERREE I G JRIE Yy, JUHR Cd TR M Hg L=,
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M 7 R, 8 B R 43 )8 By b R e BOE A 45 R s Cr(—1.439—0.588) . Cd(-0.481—1.045) |
Pb( —-1.071 —0.196) . Cu( —1.675 —0.377) . Zn( —-2.773 —0.262) . Ni( —2.138 —0.396) .
As(—1.807—0.298) . Hg(—1.907— 4.102). H:Hp Cr, Pb, Cu, Zn, Ni fl As % 6 Ff &8 o K 1 Rit
8B4 /NT 0, Cd A Hg PR 48 JC 3= i B2 HHR 8000 A 27.4% T 29.7% B HAR T 0. DL 45 R %R
W, Cd Fl Hg PIFh 8 4: & J0 3 A AE — 2 1T5 G k1

®7 MWEPIRHGTE

Table 7 Statistical table of geo-accumulation index

HEJR ITIN] FHIME f/MH
Heavy metals Maximum Average Minimum
Cr —0.588 —0.937 —1.439
Cd 1.045 —0.095 —0.481
Pb —0.196 —-0.793 -1.071
Cu —0.377 —-1.067 -1.675
Zn —0.262 —-1.354 -2.773
Ni —0.396 —1.241 —2.138
As —0.298 —1.085 —-1.807
Hg 4.102 —0.098 -1.907

i 1€l 5 AT AL, Cr, Pb, Cu, Zn, Ni fll As 55 6 FiE & BT KI5 PSRN | K. Cd T RIS YEH N
T B 557 5 FER 72.6%, 15 U 900 T s A 4 E R 1.2%, 15 Y% 5 %R TG 5.4 5 H R 26.2%.
Hg TGRS Y5 G0N T R A7 R 70.3%, 15 Y SEH 0 TG s 5 R 13.1%, 15 e 8 2R T
() 5 A 5 EE R 8.3%, 15 YL S5 R IV G A5 A0 o oA 7.1%, 15 S8 N V G 5 A 5 HE R 1.2%.

[mv EEv Eom N1 A1
100 Py

Percentage/%

Cr Cd Pb Cu Zn Ni As Hg
Heavy metal element

Bs5 BB RSSHT
Fig.5 Proportion of heavy metal pollution level
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12 8 TN, 8 P 4 1Y) BRI 4 J T AE AR S KU EICN : Cr(1.107—1.996), Cd(32.234—92.872),
Pb(3.571—6.547), Cu(2.348—5.774), Zn(0.219—1.251), Ni( 1.705—5.700), As(4.287—12.204),
Hg(16.000—1030.667) ; 8 Fl 4 J& 114 °F- 2 5301 75 4 g W5 AF A= S KU 75 5k : Zn(0.624) <Cr(1.578) <
Ni(3.258)<Cu(3.636)<Pb(4.352)<As(7.194)<Cd(422.667)<Hg(87.889). 5 3 MM LE = 25 XU +5 504y
KRN H L, Hod Cr, Pb, Cu, Zn, Ni fll As 55 6 & B R WA DB EREYNRMAEE. Cd LR
36.9% MRS FERRE N RMEE, 61.9% S4B HERE PR HE,1.2% WA A S aH
FEEE ARG E . Hg JUER 38.1% MY AE B FH R MR MIEH, 36.9% M sl i 4 B H R A H G
F,14.3% By m A G FH R R G H, 5.9% WAL S e TR MR R G F , 4.8% MY i ARG
FERREANGREE . DL LSRR, W X bR E 4R U ER O Cd il He, XHFST IX 19 A AR B A&
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{EFEEE — ERRE MG E . 9T X 8 P E 4 Jm 1Y S v 7 A 25 XS F8 B 2418 F 1587.575, & S &
4 @ BVEAE RS HE BN 52.377—7382.677, M 251G R B M ML i i 5

R 8 HE RIS AT R

Table 8 Statistical table of heavy metal single potential ecological risk index

HEJR BRRME FHME Hw/IME
Heavy metals Maximum Average Minimum
Cr 1.107 1.578 1.996
Cd 32.234 42.667 92.872
Pb 3.571 4352 6.547
Cu 2.348 3.636 5.774
Zn 0.219 0.624 1.251
Ni 1.705 3.258 5.700
As 4.287 7.194 12.204
Hg 16.000 87.889 1030.667

2.4 EEJEARBET
BEa FAR KA 5 A O 16 3 3L [R] i p 1 SR R G e AR W I 5T X R A R R L AT
Pearson A JCHE M. H1 3K 9 I HI, As, Cr, Ni %% 3 RO i 3 M1 5C, BEMH A HAMRLAY IS G I Pb, Cd,
Cu Ml Zn 55 4 FPOCER W FEAMC, UL HA MBI 75 5L I8; He M1 Zn PIAOCER B EMEE, B HA AL
IEESLS
R WEXKRZE LIEEER S BN E

Table 9 Correlation of heavy metal content in surface soil of the study area

Cr Cd Pb Cu Zn Ni As Hg
Cr 1
Cd 0.503 1
Pb 0.367 0.692** 1
Cu 0.858 0.679%* 0.522%* 1
Zn 0.664 0.575%* 0.468** 0.759** 1
Ni 0.862* 0.397 0.366 0.839 0.667 1
As 0.839* 0.415 0.171 0.748 0.555 0.763* 1
Hg 0.118 0.136 0.220 0.146 0.418%* 0.083 0.007 1

e #*FRRP<0.01 ZCEPE B A G 2, * /R P<0.05 AP AR G 2

R T it A 4 Jm ORUE, I SPSS 26.0 X HEIEAT Lo AT, o o A e R R Y
W A8 1 T G5 0 A BT 2R A B, ST R R s G R R R . X 8 i ER 4 R HE AT
KMO #36: F1 Bartlett BRIE AT, Hih KMO 4y 0.815, P/NT 0.05, 50 8 81 4 Ja S 3d 4 ik 32 it 243
M) i e K7 226kt 2 J5, vl AAS 3] 8 Fh 8 4 J& 1) e K 25 ook %, 4 10 fiiow, #2300 T 3 4>
FH T, BRTTHCRIE R T 87.47%, 1T LAERE 8 R 48 G E s 1Y G5 B Hid, 55—k
I3 2E DT 46.59%, 55— F A3 1 5 25 TTRR RN 25.69%, 55 — F A0 1Y 5 25 TR N 15.19%.
xR 10 EEBERHEEM ZEBTHER

Table 10 Characteristic values and cumulative contribution rates of heavy metals

BIER R (E SEHREATE T A TEE AT -7 Al
% Initial eigenvalue Extract the sum of squared loads Rotating load sum of squares
Ingredient Bt S 0o At Ji% . Rt Ji% n
- ZIRAZN - ZIRAZN - R /\/0
Total R R % Total R R % Total AL % RBU%
1 4.75 59.43 59.43 4.75 59.43 59.43 3.73 46.59 46.59

2 1.30 16.28 75.72 1.30 16.28 75.72 2.06 25.69 72.28




4178 »oom ok = 4345
2410
HIRRRAIEE PRI -7 Al TG AT -7 Al
|5'%n Initial eigenvalue Extract the sum of squared loads Rotating load sum of squares
S A R L I L R L
3 0.94 11.75 87.47 0.94 11.75 87.47 1.22 15.19 87.47
4 0.36 4.52 92.00
5 0.29 3.59 95.59
6 0.16 1.98 97.57
7 0.11 1.34 98.91
8 0.09 1.09 100.00

ME 1AL S —FE R TR AR KRB ESJEICE N As, Pb, Cd, Cu fl Zn, 535 N
0.921, 0.909, 0.854, 0.825, 0.642. 5 — F A4 B F oA 8 K2 i) & 4 J8 s K R Cr F Ni, 505~
0.918 1 0.903. 5 = F a4 T i A 8 R A2k ) H 42 J8 6 % 0 Hg, M 0.976.

F 11 FLJEF RS F R

Table 11 Principal component factor load of heavy metals

JLE

Element FHIr1 (46.59%) F152(25.69%) FERE5r3 (15.19%)
As 0.921 0.068 -0.047
Pb 0.909 0.126 0.138
cd 0.854 0.334 0.036
Cu 0.825 0.474 0.098
Zn 0.642 0.408 0.471
Cr 0.241 0.918 0.069
Ni 0.197 0.903 0.063
Hg 0.012 0.086 0.976

TR S ARG Sl RO IR R R E RIS R TR e A S5 R nl L o —
J 3 R T A R A BB TG JE JTE T As, Pb, Cd. Cu I Zn. Zn Hl Cu JUE 1 # 11 8 K & Rk R
JEER HYAS NG, AE R T H ORI AN 2 i 58 3 Wi, DT A BEE AT ILAE A AR 77 35 3y v - A, 3k
171 A2 e A Zn I Cu JEER A A BIFSE DI R A B R BB, e T B A A 7 i
B, AT WESE X S Zn A Cu SR AY R AR As TUER A 2R N AL AT IRORL U IRBER. WS IX 24>
S TR A PR R R R A R R ARG Rl i R TR DR S A, G T B X
As JLR R B, Pb JLER B H ZOR UM BRI, BAR S AR E A M, (HERRG BT
L 3Erh Pb TR #9 R AR IR A7 AR, AT A4 FH R 1 1 R B A9 Pb TR AR R LI R AR,
WFFE DA ™ BEUR A, R AR BT IR YR AR as [ A, JOF LB T2 o3 A, DRI R B 9 42 R AR
TR AL B4 38 B T WF5E X Pb JCR 9 5. Cd T R J2 B ROl 15 Y 7 2 —, TEdF b b i
Jiti PR AC 22 1 iR 2 8 Cd JU R YRR R WF 5T IXRE ST K I, A8 T A0 FEBE, i A9 A0l FH b o A
FEIA] AT JE L, RS X Cd TR 04 4 2 phy R WA ) ol P RBE LB AT 5 Cd TR i E BRI K
M R, AT LA S — Ry EER A A = | A ilas ki Tl A=, S AL

5 FE U R A BOR AR A H 4 R TR A Cr A NI Cr JCER MR IR -5 oA 4 &8 JT 2 Ak IR
[A], A B 5T W0, Cr JCER 1Y 32 ZOR IR M S50 S ARG B T, 52 NZRAE 716 S s2 /. F5E X
Cr JC R W75 Y SEGOM fa 3 A5G T 9, IF H Cr oo 3 9 & iR B ik B v 48 + 435 5o, i X
(1 Cr O3 3532 Mo i 3G 2h A S A RS2 a0 9 A A T TR e 2 2 B 38 P N DT A 48
PRI, T ATA 26— 3 o0 32 24 s s sh s R RE 5, O A AR

5 = T T A BOR ST B 4 IR OT R O He. Hg JU 3R 19 E 2RI MR R, If H. Hg JTR
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R PAHESRGE SE AR e, EEENAEFMT, Hg o Rl LI R FAEE 6 1 H 2
24 A~ H Y BFFEIX A PR IR AR, M b T i 28.82 42 t, I SRAE T 21.80 12 t, FETTFRIA M. K Tk
HL Ao A 7 AR B K Tl R S AR AR, i KA TR TR & 0F A 48, ik Hg oo R £ R )2 H 1
) REL BRI, AT LA S = 3 o B KRV,
2.5 HEEJRGIIR

THIAT 38k (B B ) VTl + M 4 S A7 A — R (T g, o AE7E — 2 A B 1) A A A XU
U, 5 BT YH AT ek (25 g B ) YT 2ty 498 B 4 T Y SR IR B . 76 b X, W LUR R P it
A B R HATIR . AR E T R W B R YAE 2 WA, AT LUFE b kb DR AR ) e
SR T 4 R 0 B SR R 8 ) R AN 37 P R AR A B, A v il X, R AR FH A EEAE 5 H e X E
S BTG YA TIR B, Fn: &k UREE . IR IROL A AR TR R DX, T DR AR OB B2 A it X 4 e T
YA TIRHE, — AR A B P B s D A 25 i 8, 55— D T A A B AR AR L,

3 2515 (Conclusion)

1) THT 30358 (B g B ) T ity 3R 2 LI i AR R AT, IAFRAE— 1 s 4R B4 . Cd Al Hg 1975 e i
7" H, Pb, Cu. Zn, Ni il As WAEFERE R INE, Cr R BLE 4. Bk Zn Fl Hg J& T 98748 S 2 4h, H
& 6 P & Jm 3 SR

2) 3 il B8 - il R FHRT R 0 B A S A 1 o AT R S R B R R ) AR AT A B N /N Y
B FNAR e A R B Y B

3) 8 Rl EE 42 i (475 YT M 45 SL 2 W, BT IX 4 Pb Al Hg T 42 @ 70 25 AR 7R 50 5 175 Y 55 9%, Cd 1
Hg JC R (W 7E A 25 AU B i, oz fin s sl

4) TR I 38 (B s B ) Tl 2 6 2= L 1 4 JE R VR 43 R 3 2K (a) As. Pb, Cd., Cu Fll Zn FEZ R
A S iIs . Tl AR PR RIS, 9 AL (b) Cr Fl Ni i35 YL 5k 1 AR IR, 540 M5 3% sh A
+HER. (c) Heg A9 EZOR TN RV,
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