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faes S8 R/ cm FEHLFE/ (g/kg) pH Cr/ (mg/kg) Cw/(mg/kg)  Zn/(mg/kg)
X 8 + 42 0~60 17.25 6.3 — 96.1 263.5
AR5 YL -1 0 ~60 13.64 7.2 1032.5 78.6 312.8
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1.2 BRFHIECH

R X T 22 4F [ T 3, F KNO, |\ Na, SO, MgSO, . (NH, ), SO, NaCl, :
CaCl, KC1 NaF ( #4543 B 85 1 ) 248 700 B RO T 4 4 . ) 8 j#
T BB AT T Ca®® INOJ (SO I NH; 7 BASE s B 33 JLRI 7
13 HERE i

WA FE 5 700 mm, H AR 40 mm (1) PVC &N T A%, EAE R 3 n0 52 b 11
SEREFEH e T UM E R EAEA PVC A A2 A2 200 mm 3, 353 )2 ]
1500 g - HERER 4512 EBER BRI T . Sl W5 G J22 BT 24 A
UBAE, DA LRV 5 A R4 5 B R BRI B 510 IR kL
T L, S I B T o PR A e, TP 1

MRBR T O AE T B 1200 mm % % 30% 118, EMSchRpem oy B WERE
840 mim , 4 FIR— 1K 250 mL, BRI LE 30 mL/h, e ZEKI 40 d, BRI A
ST 10 a FRERT. HERIERTZE 4 R RRI M 45 B0 R UE — UOWVENE RS TR AR MR i) 45 4 d
O — YK 2 985 ~ 995 mL( M2 F—AEMIFERTRY) I5E Cr Zn A Cu .
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L4 Cr Zn Al Cu Ji§ HCI - HNO, — HF — HCIO, TR 1A 2 3 JRUISE 4 76 P B 1 I 5
7 - 5000 {4t 5 8 ST TR HTCREFH(F S/ 7)) W52 . Wb T 8 B ML S R AR A I
AR
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HE B (mg/kg) =

Ta Ry = TREEIE 000

Horb €, 9980 2 s TR 0 B (mg/L) 5 €, S s 98 o J i 20 B (me/kg ) 5 L O B R AR
(L);S, MEEahHE (g) .
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/(Nnm) /(Nnm) /mA /(L/min) /(L/min) /(h/mm)
Zn 273.9 1.3 6.5 2.0 15 7.5
Cd 228.8 1.3 9.0 2.2 15 7.5
Cu 324.8 1.3 9.0 2.0 15 7.5
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2.1 BEWAERTAFLEF CriZn,Cu BYREREHE

I3 3 A] UL, Bl R SDU F b 2 OB 3 o, PR 38 rp Cu Zn 1) RBVRE LR SR AR MBS 0k 24
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£3 RUBEZE TR LER CuZn Cr BREREFE
pH4 pHS

[ 5347 5 LIPS ¥ I U= 3 A LIPS
Cu y=0.3382x+0.0315 0.9992 y=0.2000x-0.0088 0.9985

LSRR A 64

o e - 42
Zn y=0.947 1x+0.0025 0.999 6 y=0.6756x+0.1103  0.999 2
Cu y=0.3158x+0.001 1 0.9992 y=0.2669x-0.0068 0.999 4
By e g Zn y=0.794 0x+0.0277 0.9997 y=0.5138x+0.0274 0.999 3

Cr y=7.792 31" 0.982 5 y=7.094 4¢*'** 0.980 2

PIRD HIEAERR IR T R b Cr Zn A1 Cu 3t () 30 82846 HAA B R T pH {8 BAIG , HORE ik ot 8
REVFAE . WHAFSPREBOK AT 10 a BRBEHUK- (£ 4) R, 855 3% h Cu Zn F1 Cr 7E pH4 FY4ET
BIRBUK- 10 a 2RBHOKF-14 351 & pHS B9 1.19 (1.53 F11.23 £%, % 44 rp Cu Zn 75 pH4 [Y4EF- 1Y
K 10 a BEUVB K2435 02 pHS /9 1.70 A1 1. 37 %, X R B AN 30 Cr Zn F1 Cu ORI 2
FEHIE AR SIRW P T R H BT e g R . s mT i 3 Fh 4 S B IE T S
pH IC R

Cr(OH), %cr‘ +30H"
K,=[C’"J[OH ]’
[Cr'*] =K, /[OH " =K_/(1x10""/[H"])*
log[ Cr*" ] =logK_, —3log(1 x107"/[H"*]) =logK +42 -3pH
[P, X} Cu®* [ Zn*" :log[ M** ] =logK_, +28 —2pH
AT AT DL, pH AR, 3 FRREICH A Cr Zn Cu 25
F4 BEMWTEALED CrZn Cu BHEREHRE

pH4 pH5
4 AR 10 a R AR 10 a M
BIE
b : W/ R/ BECR/ WIE/ R/ BRI/ RO/ BCR/ WIE/ O ROt/ BEHeR/

(mg/L) (mgkg) % (mg/L) (mg/kg) % (mg/L) (mgkg) % (mg/L) (mgkg) %

popilst Cu 1.0458 0.3486 0.36 10.4577 3.4859 3.63 0.6147 0.2049 0.21 6.1482 2.0494 2.13
45 Zn  2.8656 0.9552 0.36 28.6572 9.5524 3.63 2.0880 0.6960 0.26 20.8791 6.9597 2.64
b Cu 0.9666 0.3222 0.41 9.6654 3.2218 4.10 0.8118 0.2706 0.34 8.1183 2.7061 3.44
Zn  2.4201 0.8067 0.26 24.2013 8.0671 2.58 1.5795 0.5265 0.17 15.7953 5.2651 1.68

Cr  12.7617 4.2539  0.4] 127.610 42.5390 4.12 10.3725 3.4575 0.33 103.7256 34.5752 3.35

M4 ] UL AEX A 3R Cu Zn (97 B RECR A R AR CR A ZE AR B FE sk T e b i
A &JE Cr (AFEAE, Cu BRI BRSO RAVR ORI AT G, T Zn (19-F- 2 R CA A RAVB R A T A,
XL Cr X Cu Zn WREHOKF-A — & R R .

TEAHIRIBR HAE AR, PR L3 f-F- X e i A0 R AR B CRE Cr > Zn > Cu, 55X 86T & J@ 75 3P 9 35
A, R T PR LR 3 R 0 R T B BB 25 57, O Cr > Zn > Cu (HURAEES IR A 1 246 R 1Y
bsferb 3 B E B AR CEE (BVREICR) 76X IR b Zn (9P 2 BEHCR A BBV CRIE R T Cu, 78475
Yt 50 Cr Cu FFI BRI 2FVBR KT Zn, 1 Cr Fl Cu B9 BE i R F0 SRR i R AR 7 10,
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KAKr 790.968 9,3 S T 75 e T IRTIX 3 Bl 5 Jd A7 5 AN [ IR RE /7, 15 Cr \Zin | Cu BT
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2.3 EEMEM CriZn.Cu BRI ERE

L Herp Cr Zn Cu B (BRI B 2 /0 R B 16— 25 1F T XT3k S DL AR Wl Cr Zn,
Cu MTRAERZ W RE T o ARl 3R [ 3 2K 3R BE V S i i vfE (GB 3838 - 2002),p (Cr 6 1) <0. 1 mg/L,
p(Zn) <2.0 mg/L,p(Cu) <1.0 mg/L, A 4 u] I, Piff L 3EAE pH4 | pHS RUBLIR /R AR, KiE R Cu
(AR KR P P R AR s R 3 AE pHS AOBSUIRENAE AR R P Zn BAEF- B BER BB , £ pHa 19
BAUBRFNAE T 0 A8 30 B 75 e 3 Zn J0J0E A5 1.4 1. 2 4% 8% 75 3848 pHA (pHS [YBEIDIIR M 1F:
IR R Cr (AP0 B2 70 AR 127 104 1. 25N 10 a RBUKERFE , Il 1345 pH4 (pHS [
AR AR IREBRR Cu Zn AR 6 ~ 14 47 88575 0% - 37 pH4 [ pHS BORRR M1 FI T , ki h Cr 9
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(1) BAUBLHN pH {EHAIR, +38 Cr Zn  Cu BYBHCR O ; 8575 4 158 Cr Zn Cu 7€ pH4 (Y4132
K- 10 4 ZBUREHUK- 270 5172 pHS 191,23 [1.53 FI 1. 19 1%,

(2) (ERHRIERRAEHTT , P 3 0P 4 B A AR X S B G A R i 5 A 56, X %
B T A A 3 iR 4 o R RN (Y AR 22 5%, O Cr > Zin > Cuy, A 3 R EE 42 J8 I BRCR T LA L X
M - SE) o5 R KT RE 38« Cu > Zin %95 ¢ b S0 H 5 SR W BT RE 3 O < Zn > Cr > Cu, BB, & )& Cr OFFAE
X LR Cu Zn BN R BE 1A — 52 RS M A

(3) Pifh I Cu 5 Zn 1) RBURHICR Z M 77 A6 B E I ANME R  HSE R K r ££ 0.999 LIL 5 ififE
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st Cu 5 Cr () RBURICE Z W] S B E AR BOC R M R K r 0 0.968 9, 3% &y T8 75k + 4
Xtk 3 P @A H A AR BE ST, i A Cr Zn  Cu BB 22 5%
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Desorptive Behavior of Cr,Zn,Cu in the Chromate-polluted
Soil Based on Simulated Acid-Rain Pattern

GU Chang-hong

(School of Environmental and Biological Engineering,Chongqing Technology and
Business University , Chongqing 400067, China)

Abstract ; Desorptive behavior of Cr,Zn,Cu in chromate-polluted soil was studied by contrasting normal soil
with the chromate-polluted soil on the basis of simulated acid-rain column shower, and the desorptive difference
between the two soils was compared. The results showed that the larger desorptive quantities of the three heavy
metals release, the lower pH value of the simulated acid-rain is,the sensitive difference of the two soils for the three
heavy metals was Cr >Zn > Cu,whereas adsorption capacity of contrasting soil to the heavy metals was Cu >Zn ;the
adsorptive capacity of chromte-polluted soil to the heavy metals was Zn>>Cr > Cu. It was concluded that the
occurrence of chromate in the soil had a specific effect on the adsorption of Cu,Zn heavy metals,and that distinct
linear correlation occurred between accumulative and desorptive quantity for Cu,Zn species in both soils, and that
accumulative and desorptive quantities for the Cu, Cr species significantly increased exponentially. The annual mean
desorptive chromium-species quantities from the soils were 127 and 104 times more than those soil of National
Standard at pH4 and pH5 respectively under the action of simulated acid-rain,i. e. ,the acid-rain accelerated the
increase of the desorptive chromium species in chromate-polluted soil , therefore more potentially hazardous effect of
chromium species was developed directly or indirectly.

Key words : chromate-polluted soil ;heavy metal ;simulated acid-rain
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