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Abstract : The phytoavailability of various fractions in the tannery sludge amended soils was investigated e mploying a sequential
extraction procedure as well as seedling culture experiment . The results showed that 2mol/ L HCl extractable Cr could be the ma-
jor fraction of soil Cr available to the plants . When the Cr content in soil was about 220 mg/ kg ,the Cr concentration of in plant
reached maximum of 23. 5 mg/ kg ,which was hardly approachable in field condition .
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Table 1 The characteristics of tannery sludge from Xuzhou 2.1 Cr
(1) Cr
/ % 75 .4 ’ 6 ’ Cr
| % 25 .6
/% 69 .7 2.
| % 30.3 2 Cr /mgekg ™'
« ) grke! 189.0 Table 2 The Cr content in the soils from Yuecun
N )/g kg 48 8
P, Os( )/ gokg ™! 33.6 /em
Cx( R 28 5 0~20 20~40 40 ~60
NH, - N = - 1 , 62.5 67.1 69 .7
oH g 05 2 , 81.5 80 .8 91 .0
[u*stcm”! 1.5x10° 3 1990 71995 189.5 922  80.2
D ,1996 ~ 1997
4 157.4 111 .4 91 .9
1.3 Cr
1977 ~1987
, 5 100.0 102.6 126.2
Cr Cr 1977 ~1987
6 128.6 126.4 138.0
18.0g/kg CECI82. 0 mmol/kg .pH8. 02 . <0.0l mm Cr ,
20.4 % . Cr 3~5 ,Cr
6 . , 40cm :
0.5kg , 3 , 10~ 20 ,Cr 40cm
Cr, (SO,); , . GBI15618-1995
Cr (8]
0 .20 .40 .80 .100 140 .180 .200 .250 .300 .400 .
500 mg/ kg Cr 30d, 1 (2) Cr 3
4 . Cr . . Cr 2Cr
Cr . Cr , 0.9%~3.2%
(61 Cr.
H, 0 1 mol/ L NH, Ac( pH7. 0) Cr
2mol/ L HCl 5 %H, 0,-2mol/L HCI ’ ’
Cr 8 %,
- . 19 % s ,

1.4 Cr
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34 s Cr 12, Cr
56 s Cr ( 4),
3 Cr /mgekg ™!
Table 3 The distribution of Cr among chemical fractions of the soils in Yuecun
Cr D 3Cr cr - 2Cr
1 62.5 1.58 4 .31 24 4 32.7 63.0 -0.6
(2.5 %) (6.8 %) (38.7 %) (51 .9 %) (100 %) (0.9 %)
2 81 .5 1.69 5.75 27.5 44 .2 79 .1 +2 .4
(2.1 %) (7.3%) (34 .8 %) (55.9 %) (100 %) (2.9%)
3 189 .5 2.85 35.67 41 .2 106 .4 186 .1 +3.4
(1.5%) (19.2 %) (22.2%) (57 .2%) (100 %) (1.8 %)
4 157 .4 3.24 29 .17 36 .3 91 .0 159 .7 -23
(2.0 %) (18 .3 %) (22.7 %) (57.0 %) (100 %) (1.5%)
5 100 .0 1.61 18 .81 20.5 56 .2 97 .1 +2.8
(1.7 %) (19 .3 %) (21 .1 %) (57.9 %) (100 %) (2.8 %)
6 128 .6 2.73 25 .97 29 .4 74 .6 132.7 -4.1
(2.1 %) (19 .6 %) (22.2%) (56 .2 %) (100 %) (3.2%)
28500 401 23712 3602 1203 28918 - 418
(1.4%) (82.0 %) (12.4%) (4.2%) (100 %) (1.4%)
1)
4 Cr  /mgke , Cr 14~20
Table 4 The Cr concentrations in root ,stem and seed Cr 3 , Cr
of wheat grown from Yuecun 5 , Cr
R Cr
1 0.10 0.13 0.20 0.18mg/kg,
2 0.28 2.73 5.58 N
3 1.22 17 .08 22 .04 5 Cr / mg*kg
4 1.15 12.22 13.91 Table 5 The Cr concentrations in root ,stem and seed of
5 0.35 2.43 4 .48
6 0.53 5 9] 3 .01 rice grown from Xuzhou
/ - -
Cr 1999-06-21 0.98 2 .85 70 .95
Cr Cr s 13.45  21.30 394.62
Cr Cr 1999-08-17 0.92 3.08 71 .92
14 .31 23.12  386.79
1/10.3 .4 Cr Cr 1999-10-10 0.06 0.87 3.59 6582
R Cr 2 56 0.18 17.48  24.49  346.96
Cr Cr
5 Cr 5 N Cr D
. Cr ,
28.5mg/kg, Cr , Cr, Cr
R Cr
2.2 Cr 2 s R 2
5 ,Cr ,
b > > ;
s s . Cr 2.3 Cr Cr
, Cr ; 6 , Cr 0~
, Cr 7 200mg' kg Cr
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-1
, 200 mg/ kg 215 ~ 7 Cr / mg*kg
217 mg/kg Table 7 The influence of soluble Cr concentration on
b b
23.5mg/kg Cr phytoavailible Cr in tested soil
b Cr 9 Z
DTPA Cr s 40 1.5 6.9 6.2 14.6
[9] 100 1.2 7.4 4.2 14 8
Cr : 7 . G 200 17 122 45 184
200 mg/ kg , Cr 300 13 115 108 23 .6
500 2.1 10.6 11.2 239
18. 4mg/kg , , Cr
23.9mg/ kg, 6 s 3
b Cr b
( b
>
6) ,2mol/ L Cr
b b
3~5a Cr
’ ! 10 ~20a 40
-~ a cm
~18mg/kg 23.9mg/ kg, ’
Cr s Cr
>
( ,  220mg/ kg Cr
b
23.5mg/k . Cr
400 mg/kg) g/ke.
220 mg/ kg ’
6 Cr /mgekg ™' ’
Table 6 The influence of soluble Cr concentrations on Cr 4
the contents in soil and wheat Cr 100 mg/ kg > >
( Ve Cr 350 mg/ kg
0 73 4 0.2 0.08 Cr ,
20 88.9 2.9 0.09
9
40 92.9 6.3 0.06
80 153.2 7.9 0.07
1 Sommers L E.Chemical composition of sewage sludge and analys-
100 196.1 12.7 0.08 is of their potential use as fertilizers .J. Environ. Qual . ,1977 ,6
140 209 .3 16 .3 0.07 (2) :225 ~230.
180 211 .3 16 .3 0.08 2 Hird C, Bamforth I.Selection of sites suitable for application of
200 213 .6 17.6 0.08 biosolid products . In: D J Oshorne et al . Bioslids Research in
250 215 2 235 0.07 NSW. Richmond: NSW Agriculture , Organic Waste Recycling
' ' ’ Unit .1996 ,9 ~17.
300 253 213 0.08 3 Skrypsk- Mantele S ,Bridle T R.Environmentally sound disposal of
400 217.1 231 0.08 tannery slugde . Wat . Res . ,1995 ,29(4) :1033 ~1039 .
500 215.9 22.5 0.08 4 - s
1998 ,27(8) :18 ~ 20 .
2 , 5
Cr Cr 12000 ,29(3) :22 ~ 24 .
? 6 . ,1994 .15
5 Cr (3) :53~56.
7 AL ,R H*
’ ,1991 .234 ~ 240 .
Cr 100 mg/ kg 8 . GBI5618-1995 .
11998 .
; , Cr <10mg/ 67 ~68 .
kg( ) . 9  Calvet R et al.Some experiments on extraction of heavy metals
’ present in soil .Intern .J Environ . Anal . Chem . ,1990 ,39(1) :31
Cr 350 mg/ kg ~45.





