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Distribution of Chromium in Radish and Soil by Successive Leather Processing Sludge

Treatment

Soon-lk Kwon*, Kwang-Yong Jung, Goo-Bok Jung and Baeg-Gyoon Park (National Institute of Agricultural Science and

Technology, RDA, Suwon, Korea, 41-707, Tel (0331) 290-0208, Fax (0331) 290-0277), e-mail -

sikwon@niast.go.kr)

ABSTRACT : Leather processing sludge were amended in sandy loam soil successively to investigate effects on soil

properties and radish crop. Total nitrogen concentration of the sludge was 60 g kg

and chromium was 9,048 mg kg

Sludges were treated twice each year for 4 year, and the soils were mixed with sludge to give mixtures equivalent to
sludge application rates of 12.5, 25 and 50 Mg ha” yr' in dry matter. Chemical fertilizers (N-P-K : 280-59-154 kg ha™)
used as a control. All treated soils were croped to altari and kimjang radish in spring and fall respectively. Organic
matter and Cr content in soils were increased with input rate and years of successive application of leather processing
sludge, while phosphorous and potassium contents were decreased. Yields of the first harvested altari grown in sludge
treated pots were less than control. In the other hand, yields of the first kimjang radish were more than control in
proportion with sludge input rates until third year fall. But in fourth year, all sludge treated pot was much less than
control in radish yield. Chromium contents of radish in treated soil increased and Cr contents in leaves of radish were
higher than roots. Leather processing sludge was considered a potential hazardous resource to soil and crops when it use

continuously, because it has high Cr concentration.
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Table 1. Physico chemical properties of soil used

OM, Av. PQs Ex Cations(cmol” kg')  CEC 1
(Bkg) mgkg) Ca K Mg (cmol kg')
Sandy

Loam +8 100 169 05 012 o012 1.85

Fe Mn Cu Zn Cr Cd Pb Ni

-------------------------- 0 R P ———
398 123 076 039 04 002 403 0.03

Textare pH(1:5)

Table 2. Chemical properties of leather processing studge used

(dry base)
Moisture pH EC OM TC TN
. . OMN
# (15 @S e (g k) e M
76.0 7.6 99.1 672 390 60.0 115
P;_O_s Kzo CaO MgO NaZO Fe Mn
------------------------ (g kg") woemeeemmeereees - (mg kg) -

10.8 0.9 344 14 26.6 9,233 6232
Cu Zn Cr Cd Pb Ni
(mg kg
134.9 2.1 90477 125 108.7 9.9
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Table 3. Annual Fresh Yield Index of radish grown in leather

processing sludge amended soils (unit: %)

Treatments Altari Kimjang

Mgha') 94 95 '96 97 94 95 96 97
Control” 100 100 100 100 100 100 100 100
LIS125 40 71 60 46 59 S8 69 16
LS250 30 8 8 63 98 6 T2 25

LS 50.0 27 100 8 8 8 8 710 27

1 Control : Chemical fertilizerN : P : K = 280 ; 59 ; 154 kg ha")
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Fig. 1. Changes of chemical properties and chromium concentrations in leather processing sludge treated soil.
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Table 4. Chromium(VI) content in sucsessive sludge treated soils

Treatments

M bay  Comol LS 125 LS25 LS 50
(gzmlf;‘l) 0.06 0.22 0.43 1.10
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Table 5. Chromium contents in sucssessive sludge amended soils
extracted by different extractants (unit:mgkg")

Treatments 0IM 0IM 000IM IM 0.IM 0.05M Total
Mg ha®) HCl HNO; DIPA NHOAc NHOx EDTA

Control 030 028 0.02 0.02 023 014 8.38
LS 125 1416 1435 015 025 238 145 613.00
LS 250 1857 1924 0.19 042 353 242 8272
LS 500 3052 3036 030 043 468 337 1459.67

Table 6. Determination Coefﬁcient(Rz) between various extractants for
Cr in leather processing sludge treated soils

Total 0.1M IM  000IM 005M 0.IM

NH,Ox NHOAc DTPA EDTA HNO,

0.IM HCI  0.98** 0.83* 044*  0.92%% 085%* (99%*
0.IM HNO; 098** 0.84** 043*  091** (.83** -
0.05M EDTA 0.85** 0.78** 0.70%* 0.92** - -
0.00IM DTPA 0.93** 0.81** 0.59** - - -

IM NHOAc 0.39* 043* - - - -
0.J]M NHOx 0.80** - - - - -

*  kk

, ** . significant at 5% and 1%, respectively
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Table 7. Chromium contents in successive sludge amended soils by

sequential extraction (unit:mgkg")
Treatments Fractions
(Mg ha') WAT” EXC” ORG’ CARY SUL/RES” sum
Control 001 001 042 020 6.28 693
LS 12.5 010 003 5453 13.17 49470  562.54
LS 250 0.18 004 8898 18.16 814.70 922.06
LS 50.0 024 008 14323 2491 1368.33  1536.80

Ywater extractable, 2)exc}mngable, 3)Organica]ly bound, “Carbonate
I8ulfide/Residue
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Fig. 2. Content of chromium in radish cultivated at 4 year leather
sludge amended soil(dry base).
T Control : Chemical fertilizer(N : P : K = 280 : 59 : 154

kg ha')
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Table 8. Standardized partial regression coefficient (x-x /SD) in
multiple linear regression between chromium concentrations
in soils extracted by sequential extraction procedure and

tadish in sludge-treated soils

Fractions
Parts
WAT EXC ORG CAR SUL/RES
Root 1.238 0433 1.708 1.427 0.808
Shoot 0.215 2.102 0.745 0.800 2.545
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