LAV FREERIFE2FR 2008,27(2):564-569

Journal of Agro-Environment Science

TEEEKTEESRESREEN

AT 2 MR PER BWAE?, B M, k2

(LB TR A Rl e b s Yo R 5062, fad B 1] 361005; 2.5 M4 SRR 29X BB, =M =P 550002;3. HrEF
2F B ER AL A5 T ER B bR AL R R E S B0, S SR FH 550002)

W OE LRI RN LA IR 9 T2 5 ) B, T 8 4B (Pb  Zn  CA) TR R B AP AE SE ) B, h TIRR LA R
RS Y - HE P T 4 R AR T BOREE LA X 22 e - P M ORI R T T I, DA FAKIZ B A HINO, F1 NaOH 43513
YRS Y 380 pH H SR 5 B3R E 4RI E 8 IS HE EDTA A& 1A K S A0 5 e + 58 5 157 70 1 4
FIRE R A, I E 4B FEORIE K 3R B R R IF AW, B 1K AR R H A2 R TP M TSR KRR
AR e (AR I pH EFACE B BB R I5 Y R h S &R pH [ RSEINE s s o LU
TN, PRI A B pH FEARANE 248 V5 L4 pH AT E A R IBTE S Rl TP E 8 A A s & iRk (<
0.1%) , HAWRTEAS & SR 5 T 5t 4, 150 H b i 4 8 nI a0 3RS & Rt 5 T35 = 3R 5 it P A K A8 38 Pb Zn |
Cd i) DTPA $2BUS /0 BIMAR T 83.9% 23.1%H1 79.4%, F13E Pb Zn .Cd 75843 B/ 97.2% 94.7% 1 89.4% , A i 75 - 1 4
X F b 2 B IR pH R —F S F A S50 it

KR HEEX EERBIEE; pH; HAR

hESES.X53 XEIRIRE.A 0 XEHE.1672-2043(2008)02-0564-06

Speciation and Transformation of Heavy Metals in the Indigenous Zinc Smelting Area

AO Zi-qiang"?, LIN Wen—jie?, YAN Chong-ling', QU Li-ya? XIAO Tang—fu®, LIN Kai?

(1.Laboratory of Pollution Ecology, School of Life Sciences, Xiamen University, Xiamen 361005, China; 2. Guizhou Research and Designing
Institute of Environmental Science, Guiyang 550002, China; 3. State Key Laboratory of Environmental Geochemistry, Institute of Geochem—
istry, Chinese Academy of Science, Guiyang 550002, China)

Abstract: The reclamation of the abandoned land is one of important ways to reduce the erosion of soil and control heavy metal pollution in
the indigenous zinc smelting area. When these areas are reclaimed, the primary issue is how to reduce the bioavailability of heavy metals in
these soils. To reveal the migration and transformation mechanism of heavy metals in the indigenous zinc smelting area, water of the river
which passes through the area, in Guizhou province, China, was surveyed to determine the concentrations of cadmium (Cd), lead (Pb) and zinc
(Zn). Meanwhile, speciation distributions of metals (Cd, Pb, Zn) in sediments of the river, soil and waste residue were determined by a S—step
sequential extraction procedures(SEPs), and the change of potential toxicity of these metals were explored under different physical chemical
conditions which were adjusted by adding different chemical products. The results indicated that lots of metals were bond with suspended par—
ticles in the river water, and these metals mainly came from soil erosion of the smelting area; therefore, the prevention of erosion is an impor—
tant way to reduce metal pollution in the study area. Normal waste residue was alkaline, and little metal was water extractable in natural waste
residue for all three metals; however, with the pH value of the residue decreasing, the water extracted metal increased significantly. On the
contrary, the polluted soil was acidic in the studied area. The water extracted metal decreased gradually with the increasing of the pH value
when pH was lower than 9.0, but increased with pH value increasing if the pH value was higher than 9.0. The content of heavy metals of the

waste residue at exchangeable form is very low (<0.1%). But the others were higher than that in background soil. In polluted soil, the content
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of heavy metals at exchangeable form was higher than that in the background soil and contaminated soil. Pot experiment further showed that,

with the application of lime, DTPA-available lead, zinc and cadmium dropped by 83.9%, 23.1% and 79.4%, respectively. The lead, zinc and

cadmium contents in Chinese cabbage dropped by 97.2%, 94.7% and 89.4%.These results indicated that appropriate adjustment of pH value

can reduce the potential hazards of heavy metals both in waste residue and in polluted soil. The regulation of the pH value in the land recla—

mation of the indigenous zinc smelting area was very practical and effective.

Keywords: indigenous zinc smelting area; heavy metal forms; pH; heavy metals regulation
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Table 1 Combined of forms of heavy metal in the waste residue and polluted soil(mg-kg™)

LR Ik HEHBIEA
A TR 54 PARAAEE 578 HIEGE et 4 MEE

Pb it 0.1 198 424 2963 1780 5365
VYt 1.42 25.4 69.5 105 21.7 223
S 0.78 19.4 185 15 10.1 63.7

Zn R 0.5 225 4122 1507 1668 7521
e e 11.4 85.7 88 52.6 115 353
S 6.79 10 33.1 26.7 37.2 114

cd it 0.1 1.13 48.8 6.01 11.6 67.6
e e 7.85 3.56 429 1.67 3.09 21.9
HaiE 0.34 0.35 0.53 0.38 0.33 1.88
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Table 2 Present situation of water quality polluted by heavy metal in Houhe river basin in Hezhang county

o Pb Zn Cd
IR AS T 42 5 f/mg » L A Hi~0.066 7 0.028~64.504 A Hi~0.000 37
IR T4 & /mg » L 0.22~32.4 0.96~878 0.03~2.32
BIFYPESESE S B/mg - L 0.002 0.05 0.000 1
GB3838-2002 =2%/mg « L' 0.05 1 0.005
TR W)/mg « L 205~13 632 802~26 329 3~49
GB15618-1995 —2% (pH>7.5) 350 300 0.6




55 27 5 24 g FoE OB % % i) 567
3 AE pH EMEEELBRMMEN (mg-ke) _ o2
B9
Table 3 Release of heavy metals in the waste residue B 01
. F 008}
with the value of pH (mg-kg™) Iy
ke 0.06
G5 pH HI52%/ 1S » cm’” cd Pb Zn i:. 0.04 F
1 8.53 483 At KRR 0.008 = 002
2 6.63 2260 Atk RfEth 0253 0 — AR
5 656 5 200 SRE R 026 46 478 5.05 576 6.38H 6.5 7.63 8.77 9.05 9.51
p
4 6.11 3350 ARt RiEE 0.284 = -
2 R[E pH 5 LM Cd KBTS
5 5.44 4940 0.027 KK 6456 . S P e
6 484 7360 0078 FKH  19.588 Figure 2 Aqueous Cd in the polluted soil with different value of pH
7 45 7860 0.095 031 24.034 0.035
8 422 9230 0139 1382 3362 1, 003
9 4.12 9770 0137 1577 3393 ;f 0.025
10 4.07 10 940 0.167 2029  37.968 n 002r
11 338 12 820 0231 6473 44204 |
2 001
:E,:[W
2 0.005
Q-' 1 1

AR RIR I pH A RAR, i ok, TR
Y Cd IS EAE 6.11 LR RAERH, LIFBES pH
{EFEAR Cd B SRR, BB T Y0 1Y pH (EFFAIR
B 5.5 e A0, Cd ARSI o E—2E3E ok, Cd 1)
fEEmRAR K, B Cd MRS Y HRE J1 345, Pb 7E pH
{H 4.84 LR A REMAS H , VLR T S 2 i 19 pH AR
| 4.5 ZEA78F, Ph KA AR — 251 K P 1Y
fEE AR K B Ph MRS HAE SIS . Zn FEA ]
i) pH EEA AR R ER Zn BCRKIEZAS . 24 pH {EFE
5.5 FEAE R Zn A TFFIR KRR,
25 SHRIESERAEE

M 1~4 ATLUE i, WL SR B NaOH B fIACTT
B, Cd ki pH (3% 9 247 8F, Cd MK A
AN 5 e el O s i s S W o S
i CA(OH), ., Cdy(PO), F CACO; ZETT T AR il Y 45 Svel
SRIGRES pH ERIIEIN, Cd M/KIER RN, XJEH
TORBENESSAT R A A LR, 5 Cd
A IR E KIS PEE HLAS S W 9, Ph bl pH {538
JnE| 9 ZAq it Ph AKX A& K Ph(OH), |
Pby(PO,), Fl PbCO, SFILTEAE UM EE IR . ARG BEE pH
{ELA3E I, Ph /K I A5 A S8, 3K 2 R Fommdi 4%
700
600
288
2
100

0 1 1 1 1 1 1 1
4.6 478 5.05 576 6.38 6.5 7.63 8.77 9.05 951

pH
I AE pH TR T ERNBSER

Figure 1 Conductivity of polluted soil with different value of pH
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Figure 3 Aqueous Pb in the polluted soil with different value of pH
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Figure 4 Aqueous Zn in the polluted soil with different value of pH
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Table 4 Contents of DTPA-available heavy metals and

soil pH under different treatments

sl Cd/mg * kg ! Pb/mg * kg ! Zn/mg * kg ! pH
A 1.54 10.1 17.8 8.03
B 12.7 29.9 25.7 4.13
C 1.72 2.54 20.2 7.65
D 18.9 26.9 243 4.29
E 7.48 15.8 23.1 4.5
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Table 5 Contents of heavy metals in Brassica chinensis

sl Pb/mg - kg ' Zn/mg - kg Cd/mg * kg !
A 1.49 69.0 13.6
B 5.03 1458 125
C 0.21 76.1 12.7
D 7.74 1 659 128.7
E 7.47 1301 120
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RIS AR EE C 135 Y B 4 i A X X BRI UG, Ph
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