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Cadmium adsorption in soil influenced by dissolved organic matter derived from rice sraw and sediment.
CHEN Tongbin* and CHEN Zzhijun? (* Department of Environmental Remediation, Institute of Geographical
Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101;2 I nstitute of |nforma-
tion, Guangxi Academy of Sciences, Nanning 530022) . -Chin. J. Appl. Ecol. ,2002,13(2) :183 186.
Dislved organic matter (DOM) is an active component in territoria ecosystems. Efectsof two typesof DOMs
extracted from sediment (DOMgq) and rice sraw (DOM,s) on iotherm adorption of Cdin latosol red soil (acidic
il) ,paddy il and drab il (akaine il) were studied usng batch equilibrium studies. The maximum adsorp-
tionof Cdin al the 3 sils used was reduced by the additions of both of DOMgg and DOMs. The range of the
maxi mum adsrption of Cd decreased from 17. 3% to 93. 9 %from al the 3 wilswhen DOMs were added. It was
found that the decreasedsin the maximum adsorption of Cd wasin order of latosol red il > paddy il > drab il
when the same DOM (DOMgq or DOM,s) was added. Efects of DOMgg or DOM,son Cd adsorption were pos-
tively reated with the il pH. The maximum adsorption of Cd in the ils was dependent on the characterigtics
of il lid when no DOM was added ,and decided by the DOMsin il solutiom when DOM was added. The re-
sultsimply that the proposed technology usng organic manure to stablize Cd in ilsis not suitable for remedia
tion of contaminated il .
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Table 1 Physical and chemical properties of the soils sudied
pH CEC CaCOj3 cd
Sil type Parent Depth (Hx0) Physcd Organic (crmol - (g-kg™ Y (mg- kg™ Y
materiel (cm) day matter kg™ %
(kg™ (gkgh
0 20 6.14 303 22.6 8.38 - 0.31
Latol red il Quaternary red earth
0 20 5.85 176 23.9 6.20 - 0.26
Paddy il River dluvium
Drab il Alluvium 0 20 7.95 203 16.4 11.9 59.8 0.46
2.2 DOM Cd
Barricuo @ , 2
DOM 1) DOM : 3
. 2mm ( 3.1 DOM  Cd
=15),25 8h, , DOM , 4 1 DOM( )
.2) DOM: 1 10
DOM DOM Cd
, 26%x1
1 , DOM , 4 1A ! ! DOM
DOM , Cd
2 DOM ( 2 , DOM DOM ,Cd
C DOM 4.7
DOM 6 pH ) DOM , DOM
pH DOM DOM Cd ( 1B),
2 DOM 2 DOM Cd
Table 2 Chemical ties of the DOM sol utions studied
ane emical_properties 10NS Sudi , DOM
DOM pH D cd
DOM type Organic Blectric (mg-L" " ( 3.3
carbon conductivity
(mgL™Y) (dsm™?H DOM > DOM > . , 2
DOM 7.47 364 0.56 x 10° DOM Cd
DOM from sediment No detected ’
DOM 6.73 2076 3.90x10° 0.009 DOM
DOM from rice draw . . ’ DOM cd
1) TOC (TOG-5000A) . The TOC was andyzed with Shiduz
TOC andyzer. ( 1C) )
2.3 Cd cd ( 3, DOM DOM
2.59 20 , 50ml Cd
3 , 5 DOM 3.2 DOM Cd
: 20ml DOM DOM , ,Langmuir
DOM : 5mi Freundlich
Cd Cdd, , Cd 1.2 2 2
4.2 8.513.419.0mg-L"*. 25 2h( ( 2 DOM
, 2h , , Cd
) DOM 3 cd
) Freundlich Langmuir
Cd Baird-2070 )
(ICPAES) , Langmuir
’ cd ’ Freundlich ,
ICPAES  Cd . Langmuir
Cd Cd Cd |, Langmuir
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Fig. 1 Isothermsof Cd adsorption asinfluenced by different dissolved organic matters(DOM) in batch equilibrium studies.
A. Latool red il B. Paddy il ,C. Drab il , . DOM No DOM added, . DOM DOM from sediment ,
DOM DOM from rice straw.
3 DOM cd DOM ( 2
Table 3 Effects of DOM solutions added on adsor ption of Cd in soils DOM , DOM
_ cd Cd Cd adsrption ratio ( %)
Sis (Cﬁ‘gafjfe.d y DOM DOM DOM DOM . Cd
No DOM DOM from DOM from . -
added sdment rice sraw 505 573mg- kg ’1
12 %.3 %.2 9.6 2038 2153mg- kg,
Latosl red il 4.2 98.6 96.7 88.1 24 30mg i kg- 1 ( 4)
8.5 98.2 88.7 82.9 ' '
13.4 9.7 9.8 80.0 DOM Cd : >
19.0 94.4 82.6 76.9
Mean 97.2AY 89.8B 84.8C > ' bOM 3
1.2 95.5 86.4 88.2 (
Paddy il 4.2 94.1 74.5 76.0
8.5 §7.6 75.6 76.3 6 ), DOM
13.4 84.9 75.8 71.6 Cd
19.0 8l.1 76.9 78.3 ’
Mean 88.6 A 77.8C 79.3B Cd . ,
1.2 98.5 97.8 9.4
Drab il 4.2 98.9 98.6 97.9 DOM, Cd
6.5 9.4 9.3 98.9 : DOM ,
13.4 97.9 98.4 97.6
19.0 97.2 97.6 9.7 Cd ( DOM Cd )
Mean 98.2A 98.1A 97.3A DOM.
1) 5%
(LSD) The vaues followed by the same letter indicate that there 3.3 DOM Cd
are not sgnificantly different between the meansin the same row.
6
( 4, DOM DOM ,Cd er
( b) 94 % .
89 %); 84% 74 %; ) , Zn Cd
21% 18%, 30% 100 %! ;
DOM Cd ; Zn Cu Cd (1.3.8]
3 , DOM Cd Zn ,
DOM , DOM Cd Zn (181, ,

DOM , ( )
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Table 4 Parameter sand corrélation coefficients of adsor ption eguations of Cd in soils
Equation
Soil type and its treatments Ereundich Langmuir
k n R k b R
DOM No DOM added 213.8 0. 666 0.966 "~ 0.861 684 0.992" "
Latosol red soil DOM DOM from sediment 81.87 0.549 0.972"° 1.538 179 0.991" "
DOM DOM from rice straw 56. 88 0.633 1.000 "~ 1.450 111 0.995" "
DOM No DOM added 74.72 0. 601 0.993" " 1. 661 139 0.999 "~
Paddy il DOM DOM from sediment 47.75 0.675 0.968 " " 0.602 115 0.988 " "
DOM DOM from rice straw 41.77 0.770 0.984" " 0. 746 109 0.986 " "
DOM No DOM added 349.1 0.782 0.982" " 0.298 2293.8 0.990 "~
Drab il DOM DOM from sediment 503. 6 0. 966 0.980" " 1.730 259.9 0.987" "
DOM__DOM from rice straw 380.8 1.007 0.967"" 1.884 140.6 0.975""
* %0 <0.01.
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