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1 #H5FE

1.1 #RRESLE
R R B h TR R e BRI A SR R A A 19 A SRR AL TR R RZ
0~20 eI B AT RAE ARSI 280 = { AR NKT /R IR G530 20 HJR K ififF H.
SRR S TR B KU BE B R AR KT 500 mo B DX, 0 B B 2% - BRI AT RE L, BEE 2 m X
2 meRFERETT 34 B RE DT HERT AL T T BE B 5 N RAE S 15 AR OREE 156 MR 0~20 em RZ T
BERE S R AE SRR S B0 A AR IHIR A YA ot 20 B R IR0 G 0 A HEIR A R S A 5T T A HERE A
1.2 XWHZE
1.2.1 WAk
RV T AR P TR KR O pH Ry 7.2, BLR AR B T VR B 15 mg/L, i R AR B 1 T vk
JE 5 mg/L B RIE T 2016 — 2020 48 77 K [0 B 6 X PR 58 BT & 4l 450, I 980 ¥k H. SO, Hl 6820 ¥
HNO, R4 B E R . 3 0.1 mol/L NaOH WA 17 pH 2 7.2, 05538 & — A FH 2tk
R BT R A 5w ) A LB S A 0T A S BOR B N AR 5 em 5 B 110 om, ISR EE £
ShL U SF R BCE — A 100 mL 2R 2 /I P FH K6 R ke vk VR TOT s oA 4L AR T B R R IR RO &
055 8 5% 3% 2 25 R0 R O E B8 0 IR VS V80 R e 8 T 1R 1 iR
WA SR - LR . DLE A BT Y Sk X 4R
W TR i B SR U5 T 2011 — 2020 4F v T 48 3148 %) 7B bk i
S I 4 ASE UL A T L MR IRV AR P AR T A U — YR BT T T
& 280 mL; 2. 3R IR BE . DL TU T B Ok 2R W Y D 5 B (20 mL/
h) AR Sy i Ve ST P A 5 RE O P O 0 2R AT A 5 3. v v B
SH R TR A MIE L RE 1 RIFA R T E T —
UG 1A AL 38 10 AR B A 7 dL s 2 d B
HARFEMVCRAS RS T 5 d BERRUS IR .
WAL B WE B A RS M B+ +
B WA I B A I 3 AR TR AT
X FEOR BT R 0 5 4 s s AR L R BT+ 3k 30 )
FEF PR A o B LA 5E B 0T o 4 0@ ik b S FE AR A

R AL RS AR AE L R AR N | AR I S TE 25 A B Bk L R Y B s
jﬁ\%ﬂ{ﬁé%ﬁ\iiﬁ{ﬁé%ﬁ(ﬁgma%@) \ZEE%@\%@‘J% I'ig. 1 Lympholytic experimental device
F2~3 JZ B AR S A e b 2 S AR AR L RS T 2 A R AR B 1k B (B AT TRk R Ok

T0 08 4 269 TR A 31 389 53 A5 K R B 1k 2B B2 B (9 VE .

W TS R B SR S OR AR R RS A B AL BE 3 R T+ R A, XA T B iR R
0~5.>>5~15 FI>>15~30 cm VREE AT HURE , 97 25 85 F oK X A vy g B IR aF AT R0, Bkl b E 4
JB TR R AA G I 0~5.>5~10,>>10~20,>>20~30,>>30~45 Fl>45~60 cm ¥ BH F K - HEHEE,
AR RN E SRR ET R RES R e eSS &,

1.2.2 FRALFE BRI E Iy ik

VW pH RN S5 20 B pH BT R I . - pH R B R R BUK R RBUE N 50 1 1)
AW A M pH AT S5 3 A LRI .+ HE AR R IR JTVE I

R AL B A Ty vk S HE— B T A R T R R I . R H B A AE B T I X (ICP-
MS, T HZ KB A O ME R R ES R ERE. Ry At EES R R NESBEIEEAS
HoESRSEREIOUNE SRS 8GR B ME 2 Brs R EE UG R ICP-MS #4742 U F Cu,
Zn.As.Cd Fl Pb 5 Bl 4 & 7 o vl B2 350, DU J7 1k 55 0k o0 Vv B 4 i U AR B U E vk — 30 AR DU
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Jo e e HE A R AR R P G A A

WERAFRIORE S (2. 040, 001) g
FRIBE N BRL B LR

A8 ml. 1 mol/L
MgCl R
plI=7. 0,25 ‘CIELEF h Pl FIEMRTE AR5 nl.
3 000 r/ming020 min (M 28 H)
JUAS ml 1 mol/L
NaAc iR

, (2511) CIELIEHS h PN FERE R R 25 ml, |
B ooo r/minB5 020 min (R A)

25% HACTETR

A8 ml 0.04 mol /L. NILOIL = 1IC1 (

(96£3) CTHELEEH4 h ?IHVU:JMTZﬁﬁEZW ml
3 000 /minE5020 min (B atb g 5348

TS ml. 30% 11,0,
PIA3 mL 0.02 mol /L IIN()

pli=2. 0, (85=2) ‘CHELLEH2 h)

A5 mL 30% H,0,,
A pH=2

pH=2. 0, (85+£2) CTELLEH2 h
BEIFE (05+1) C

JIAS mL 3.2 mol/L NHAc
20% HNOH, TEAZE20 ml,

il il=

{=]
3000 v/mingS.0220 min )— ?'THM:‘H&i”EZ“ ml.

JIAL0 mL HCL, 120 “CH#%20 min (BHLEES

JUAHNO, FIHF 5 mi. —
Sul. HO10, ( AT A0 min ) T B 2550 nLb B
120 CHIBEWHZE (251 C FRIER)

2 Tessier 5:BHEHUE

Fig.2 Tessier Five-step extraction method
1.3 WRFA*E
1.3.1 HEg)m ROk

R YT R AT R 4 A R R A 7 TRT A S AR 0 B B T KR R YRR D i X I S 0 2o R
2 4 R AR HICRR A JEAT B 5T 30 R 4 TR R AR hﬁﬁl FHEAXT

ECJU

q_L’ (l)

g BT I R R E A R R RUR R pg/ kg C, N RREEE SRR E  pg/Lio Ak
WWRT Lym LR B0 & ke,

k=1 100%, (2

Kbk HEENESEBEBCE, Yois RO N E S SR 5 i, pg/ke.
1.3.2 ABREHFIETT %

TRTE A2 25 XU 48 i (potential ecological risk index) XFWF 57 X + 18 & 4 J@ 3647 4= & RS PR, % 7
) R 4 S M e R RN, AR B AR A AR L RT E hE M ER 4 J R IX e A S B B Y i R
S R AR

RI=2" E =2 [T.x(/Cc)l (3)
K RI A HEELSEGEWHEESKEAELNE, h HEESE TR WASKEISEGT, A HIEEL)E
TCE ¢ R PRI B 2B AR SR FHSCHR S 10F 9 R I B R 8 C, RS IRRMEE & B M Bt Wk, pg/Ls
Co NEHFESETE WERME.pg/L. AN TETRES B TENET =H.

A 25 KUBS VAL 5 (risk assessment coding s RAC) I Tessier 45 2 BUEE i B 42 @ 0O 7T &8 25 (F1) Flbk
MR Eh 45 6 B (PO BEARGE /7 W 1153 F1 M F2 5 5 4@ S 09 Lo R A PR 858 vh 3 4 s 19 A2 9 vl )
P DT PP A 2R 58 UG, 1 06 3 4 J8 IR A7 TE 25 i EAR 1509 L RAC W 4 I A3 3038 5 45 B 28 Z R L
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F1 BEESKEIEHM RAC 5 RIRE
Tab. 1 Potential ecological risk index and RAC classification criteria
LR IRAE AR TS KU 8 B0k RAC UK - i2:

Az 25 AU 6 B 7 AR R GAAEAEES KR E RI A 25 AU R e/ % DR A

E!<40 B A 25 AU RI<C130 TR IS XU RAC<1 T A
40<<E' <80 o RE A 25 XU 130=<RI<C260 o B AR SRR 1<<RAC<10 AR
80<<E. <160 1 A 2 AR 260<<RI<520 e A S KR 10=RAC<30 o 45 AU
160<E’ <320 iR TR A 2 XU 520<RI i B A A U 30<<RAC<50 5 AU

E' =320 e e A 2 XU 50=<RAC<C100 e i AU

2 HR5E
21 HEHET RIEEUER

R A AL R UL SR 2, BT pH O 8.25 BAMME, SRk 2 426,00 ps/cm. £ R pH R 8.70,
HSENR 72.30 ps/cm, HHBRSRICEM TR, RHBV h ol xs T BV A E R 1.42 g/cm’,
kL L 62.89 % W0kE 5 L 32.27 % Bk 5 He o 4.84 % L )@ TP £ L R AL, H R H N 1.50 g/cm® WKL
b7 82.90 % B KL 5 HE 8.25 %0, BRL i H R 8.85 %0 L ANJE TP A B AR K PR 25 L 98 K R PR

x2 KBV RITEELER
Tab. 2 The physicochemical properties of tested tailing and soils
Wb pH R/ HE/ Wi/ BMRL/ Bk % Cu/ % 7n/ 4 As/ 4 Cd/ 4 Pb/
(uS+em™) (geem™®) % % % (mg-kg ') (mg-kg ') (mgekg ') (mg-kg ! (mg-kg D
Ea 8.25 2 426.00 1.42 62.89 32.27 4.84 2 130.30 105.10 234.41 0.72 64.57
+8  8.70 72.30 1.50 82.90 8.25 8.85 22.37 46.59 11.58 0.13 17.48
R — - — — - - 100.00 300.00 25.00 0.60 170.00

M 2 ATHES T Cu.Zn,As.Cd F1 Pb T & & &t i F {8 53 2 130.30,105.10,234.41.,0.72 F
64.57 mg - kg WM THE LEESBEICR T A H P Cu.As A Cd 1988 A5 80k m . 40k 96,39,
19.70F1 6.55 5. L4 rp Cu.Zn As.Cd Fl Pb i & & 1 F 3N 22.37.46.59.11.58.,0.13 f1 17.48 mg « kg™ ',
Zn.As Fl Pb KM T H HHEE 48 T R T 5o(EH . Cu Al Cd 8 1A ECEAR (1 34 5% 1 i e 1

WAl Tessier HARBULMRE Y M HIEELBIEE S IR 3, AE 3 hal s, B H Cu.Cd #1 Pb
e EE IR IR 45 A B (F2) A 43515 75.99%.72.74 % F 50.63%.Zn LLR R 31 45 & 25 (F2) Fl gk

AL G F3) R E 435 44,3500 F1 42.23 %6 ARSI HT RATE TP B 4L sk TS RS R B 0~

60 cm W AT LA MKIR L ZEAE CuZn Cd K&, SAMR BT E&BIESURREZSGEAE N
FEER—FAs FELZEHE(FDARE S (FO I TR W, 20 5 26.76 %0 f 24.79 % .4 HLEE &
BFDOMN As A FE L. 15.84%.

®3 HRAEVRERIESESEEERSSLIL
Tab. 3 The proportion of heavy metal forms in test tailing and soil %
Ry 14
A
Cu Zn As Cd Pb Cu Zn As Cd Pb
IS (FD 0.07 0.01 26.76  10.89 0.06 0.78 0.00 5.13 10.94 0.00
IR 25 & & (F2) 75.99  44.35  15.42  72.74  50.63 25.07 2.65 0.09 38.87  12.10
B AR S A A (F3) 19.43 42,23  17.19  11.76  21.18 15.27  14.26 3.75 11.16  10.83
HHILL A (FD 2.41 3.44 15.84 2.07 9.08 10.30  10.39 3.76 3.99 9.04
FRE A (F5) 2.10 9.97 24.79 2.54 19.05 48.58  72.70  87.26  35.04  68.03
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M 3 LA SR Cd LSRR L 45 4 25 (38.87 /o) FIER M 25 (35.04 0) S 40, HiAr 4 Fh i 43 J@ 1 LA B
50 F BRI Z A, Cu Bl Ph IR ER S5 & 25 (F2) 15 AL Z , 73 25.07 0 M1 12.10%. Zn B 5f A AL S & 2
di B O 14.26 6. As BRERIE S LASN A 4 RIS & e XA
22 BV ESRBMKBEBRMEE
2.2.1 RO G D U AR AL R AR

IR VR 4 R B VR T AR AR RRAE AN 3 s DATET 3 TT R R R v % T T S e A B 9 U Y
TS A AT X T 43 A PRGHURE I MRV T A0 < 585 1~ 4 W) RS B e O v S0 0 S5 40 2 55 5~ 7 il 8~
10 YD PN B, B T 3RV ST T 2 Ve W0 R REBG Ak b PR A 15 U8 B B R B OA BRI L S e S A
L.
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Fig.3 Characteristics of heavy metal concentration in leaching fluid

FEWRTE DI . BE A b B BE m R H P BR Zn Ah 2% HE 4 0 A vk B SRR R L Ca Al
As JFBITESS 4 WA 3 IR B IAHAR 43 WM 346.00 F1 685.00 pg/L [ 33.00 F1 34.00 pg/ L AL 5256
RN IS 0T i A BB B I YR A% 4 TR Y O R R AR AR A O 28, Horh Cu R As T o VR B G Y
B2, Cd Al Pb £ 248 TR, Cd M Pb 20 JIFESE 9 WM S 7 YOtk Wb S5 A%, 43 %1 28 0,71 #l
3.61 pg/L.Zn JoUtk W BE R AR R BT 92 55 6 UM R P T BV RE SR AR L D 71031 pg/ L B 2 YRS VR BE
i s oA 155,00 pg /L, 5 AREE — S50 F 58 45 1 — B0, Bl 25 Wbk Vs 1sF 8] 19 28 4, Pb . Zn . Cd 35 22 BT 1 Pk L /5 1)
15 T R IE . 25 AT TR R B P 25 5 S B R AR B IR BT TE , PRk R P B R VR AR

M 2% 2 A, B0 4 i R (E i K B/MER IR Cu As Zn Pb.Cd, Cu 197 i e » (HI
4 @ T A i R B/MK R A As Cu Pb.Zn . Cd. 7] W B T 4 J& & 19 s 1% 52 mi ik o v 3 4 0 I
W BE AR T AN P VR T, R AN e B0 — HboRE 2 0T T 4 S 1) o 22 /DA Sl LR 75 X AR AR PR 7 AR KU B TEAY
PR 38 N 45 A HABPEAN T B

R AR Sk L 45 A T B As A8 I IR VA R B B i B AR R R A R AN 1 R
WIETTF LR N4 4 K, CuZn Pb Al Cd ¥ 2 RIFEAK . Cu M 140.30 pg/L FEZE 5.55 pg/L,Zn M 58.98 png/L [
% 15.08 pg/L.,Pb M 43.91 pg/L FFEZE 0.20 pg/L.Pb fE4 2 WK P& T4 1 %K, N 84.74 pg/L, %
3 YR B EL VR BE R % 5.53 pg/L,Cd M 2.54 pg/L FRER 0.08 pg/L, As Fifi 25 W% B0 38 i K 2
I 2 TR D As B VR BE SR B BUAESE 10 IR, 42.52 pg/ LWV HIT I & 6 )R T
WP T A O A, 5 R I R B R TS R A A — B, H BT VR R G I TR T L, DR A,
B W rh As T Wk B e L AR AE AT T AR A IR L A R AR I Ok 1 O L R R R R
TR B 4 TR AT T AT R W B AR R AR S - pH R FERS S (A
2.2.2 #H4)E BRBFIE

T4 8 Y BRI I i b s s ) B AR A AN P 4 B R DT A Ca) T R0 25 AR 3 i D) A 388 9 B 9 5 R
4 R 00 YA B BT AR A R A R RS R 1~ 2 W R E AR i R
fH i KF/NA As . CuPb.Zn . Cd, 7EWKE 3 K5 »Zn B BRI TR R T Cu A1 Ph.lkds 10 e . & EHE
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Ja RRUR R i = BMRAK IR As Zn Cu Pb.Cd. B H Rk LR 9 WG, As 19 BEURR i & T 46 & T
Cd Fl Pb,AbF55 3 1. ¥ 10 WA . & H 48 BRI E & 2RIK K CuZn As Ph.Cd(&l 4(b))

400 b {16 50 b o6
Wl Cu I 7n 3 As ~ 60 B Cu B/ [ As 0-6
=~ Wy —cd ] ~ M —oa - w
W« L N » A8 F 0.5 =<
2300 F .
<200 ¢ L] g i)
g B ) =
= % = %
100 = ¥ =
= 3k = Bk
BR S o =
0
1 2 3 4 5 6 7 8 9 10
IRV B IR W B IR
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K4 E4ERRRRER G
Fig.4 Trend of cumulative amount of heavy metal released in lefluid
WA ZE AU BRI R AR 3 5 b E 4 J 1 RO B R RO AR AT B A R AR 4 PR AT 2 Uk
VR P 5 ME 4 BB R BRI Cd Pb.As. Zn Cu; 5 3 WIKIA G Zn Bt As JE5 3,
10 RJ5 Zn it Pb &4 2.Zn MR R B, HOROZ Cd A Ph, BEHCR I K & 18 1Y 2 Cu T As.
AR A 1 R S AR R HOR R BRI Cd Cu Pb.Zn As; 55 5 KI5 As it
Zn JEHE A R As RO IE K et , HOUOR Zn, T BEHCR Y IR HE — e B KRR 1 TF, Cu P #1 Cd
T T A VA T S0 DR R IR TP S R R AR R AR O 2 1B K
SIATAS AR R CR AT LA R B, B H Cd Pb AT Zn BB HICR B & L i £ Cd Al Cu I BSR4
HL R MR ESERBCERRAHBBRER BB E VMR ELABRMNRSELEES NG ET Y
PR G, 2563 3 AT AR A H b 2% 5 &8 M IR AF TR A8 o LUAS ] BB xR T R 8 s o 2 b
& B WL A8 A0 I 1 — 25 F 5 LA A T 4 Ja 1 R B0 R 7
x4 BELEEBNE

Tab. 4 Heavy metal release rate %
By AR L 5
i A

Cu Zn As Cd Pb Cu Zn As Cd Pb
1 0.00 0.04 0.08 0.94 0.12 0.09 0.02 0.01 0.28 0.04
2 0.01 0.08 0.09 1.27 0.16 0.18 0.04 0.03 0.32 0.11
3 0.01 0.11 0.09 1.43 0.18 0.20 0.04 0.03 0.33 0.11
4 0.01 0.14 0.10 1.57 0.20 0.20 0.05 0.05 0.34 0.11
5 0.01 0.17 0.11 1.67 0.22 0.21 0.05 0.06 0.35 0.11
6 0.01 0.19 0.12 1.74 0.24 0.21 0.06 0.09 0.35 0.11
7 0.01 0.21 0.13 1.78 0.24 0.21 0.07 0.11 0.36 0.12
8 0.01 0.23 0.14 1.83 0.25 0.21 0.08 0.15 0.36 0.12
9 0.01 0.25 0.15 1.85 0.26 0.21 0.08 0.20 0.36 0.12
10 0.01 0.32 0.15 1.98 0.30 0.21 0.08 0.25 0.39 0.12

23 KBANEEERSETURHE
2.3.1 R EERE S AR
A v 2% B 4 R JO A o BBV B AR A I 1B 5 BRI 5 TRl LR L A S L R ] R TR Y
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SHMESENE SR BRI BT ESBEZMEEANE, 5k DEY R KRBT ERE EERAE
0~40 em 1L )2 W 5% 45 R — 2.

AN BRI B4 R RS A TR .0~5 cm B 45 5 4w 0 5 5 B b 3 o 8 iy 388 o 45 &2
BEAR, R A W R T 4 T i T R, E A A T DR R B B L AR 4 Uk S SR R 4 D T
T EE S, B RA T2 BN B 5 2.2.1 5k i 42 5T vk B 109 78 A BIF 9T 45 R — 2L

=>5~15 cm FI>>15~30 cm RS FPEE &)@ 0 BTt & i SR T REBHS 0~5 em WAL HA T
R i BE N & w3 /Nu g s, Bl shfa#haz I — )2 H &8 i & AR L2 . Y 0~5 cm 48 i &
BTG, >5~15 cm &S FIF BEE >15~30 cm W& & B IR S B, 0 H 2 Cd A Pb #
A AR B A FLERRE L — 2 I A (L

WHEEM S M ESBHIRAE>5~30 mREELEAETHAES T 0~5 cm WE BV RZELE
Wk e E, EA R m PSR, T W, R R R A R BE R K IR 2 R T RS B RO R
B VAR PRSI i (B B S X T 2 A Ol S o T 2 — 20 B 5 G AR DA S O SR L
BB D TS — 3. CuZn Cd . Cr.Pb & AE 0~15 cm WA 8RB /.

2.3.2 R MR HHEESIE & AR

B Nk LA H 4R & R E o st & 6 Fras. N 6 R Rl LA L ST .5 R E
G J 3 B AT ) G B R B I Cu £E 0~ 5 e TR B 5 i A S i A R B bk i S
MBI 5 TR T s >5~10 cm AI>10~20 em R Cu i & | R — 28Ul W LTl J5 i & g
HAhN s 7E>20~30 cm F1=>>30~45 cm YJ 2SS FEAK A & B RS T & 2K T >10~20 cm, R 1
BT >5~10 FI>10~20 cm, J5 &5 >5~20 cm W —FEEREE ; >45~60 cm RJE Cu B & &
I T 37 Y 5 % 484 o R B4 I L AEL B I /N T 0~5 em IREE AN A I 2.2.2 TP Cu i BB R BT T
R A Cu M3 N 38 &5 & 5 FR . B Cu ik i KT 3 B RUR IR , R W] Cu U BLLA R O 3 L 3k
o L B TR SR M2 (0~5 cm HIEE) R Cu RER ARG, Cu EEA i 7E>5~
60 cm HHEE T, H Cu 5k BRI U B0 in i 1 5.

Zn Fl Pb B R AR {435 Ry AL, 45 TR B TGt 5 dk 20 2 ST 08 0 e AU % 4, T A S TR B T A
AR B K A TR A TR T R R RS E . 5 A B AE 0 & D R A S 56 I o A R — B g
SEH AT A AE 2 Fhse S WAL P A I B AR 35 B S ATl L 36 0 W AR RS [ 32 P I
B 1A L 156 BA R 4 i 7 4 18 b (1 31 A8 22 R A7 TE 285 1 5 i

B 5 0 VA OB N As FE 0~5 e TR JBE S5 2t 5 ek (AR SR G0 190 R A ORI TS M R B v T UM T
>5~10 cm FI>>10~20 cm TRBE As WV Hi 0 0T o 3 ot DRk b & o 0 UMKV 5 T o 1 o B B R KL S I B AIR
B — 7 B AR R AR B R IR S 5 7E=>20~30 em FI™>30~45 cm As JG 2 o i 2 f 52 SE 34 0 5 B AR f0 4
FOMA TR T =>10~20 cm, KA & T >5~20 cm, 55 >5~20 cm R — R E. > 45~
60 coniRE As RS RS B TR As RESEERE K- 7o, 5 Cu RH
() As 76 B A L HERE il )2 AR JE (C>45~60 em) 2R KL UL As 76 -3 v 19 3 B8 Ak 0 505, A
Bl SHIZR 4 AL B TR 5 As 10 R 0 SRR HOR Y PR R 72 5 K (B, FLNIE 6 o] DL & BH Bl 5 ik %%
UBUIG N, 25 TR EE L3 rp As B & S A T B 3 A N 3 bk e g KU, XPTE R 2 3T 2 R
K AE) B JRLT) o o7 33E — 2 3 T L oy R
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Tab. 5 Evaluation results of the potential ecological risk index of heavy metals
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Studies on heavy metal leaching risk in copper tailing based on soil

column simulation experiment

He Jing'", Jin Anni'"®, Zhang Koukou'®, Ma Juan®, Luo Lingling'", Ren Huigin'®, Zhong Yanxia'"®

(1. a. State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China; b. College of Ecology and Environment;
c. School of Geographic Science and Planning, Ningxia University, Yinchuan 750021, China; 2. Ecological Environment

Monitoring Center of Ningxia Hui Autonomous Region, Yinchuan 750002, China)

Abstract: In order to explore the impact of heavy metal release from copper tailings on the environment, a dynamic leac-
hing experiment was conducted by setting artificial simulated rainwater with initial pH of 7.2 as leachate, and a column leaching
device was used to conduct the leaching experiment of heavy metals from tailings of a Zhongwei copper tailings, so as to explore
the leaching and release characteristics of heavy metals from the tailings and assess the ecological risk of heavy metal leaching
from the tailings. The results showed that the average mass contents of Cu, Zn, As, Cd and Pb in the tailings were 2 130.30,
105.10, 234.41, 0.72 and 64.57 mg * kg, which exceeded the background values of heavy metal elements in Ningxia soil. Af-
ter leaching for 10 times, the release rates of Cd, Zn, Pb, As, Cu and other heavy metals in the tailings were 1.98%, 0.32%,
0.30%, 0.15%, 0.01% , respectively, that is, the release rate of Cd was the highest. After leaching, the heavy metal content
of tailings decreased significantly, among which the heavy metal content of tailings at 0—5 cm depth decreased the most, the
release of As was the largest, and the heavy metal migrated to the lower layer obviously. In the tailings, Cu, Pb, Cd and Zn
are mainly leached out of carbonate binding state, and As is mainly leached out of exchangeable state. The leaching risk of As
and Cd is higher. Cu is the key ecological risk factor of heavy metals in tailings, Cd and Cu are high risk, and As, Zn and Pb

are medium risk.

Keywords: copper tailing; heavy metal leaching; ecological risk
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