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Comparison on Desorptive Behavior of Copper in Phaeozem and Burozem
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Abstract : Desorptive behavior of Cu®" from phacoze m and buroze m was studied and compared using the batch method. The results in-
dicated that Cu®>" desorbed from phacozem tested had a longer lag period than that from burozem . When adsorbed Cu® " for phacoze m
was lower than 729.00 mg* kg~ '(Cu®" concentration was lower than 40 mg* L~ ')y, and on burozem was lower than 393.29 mg*
kg~ ](Cuh concentration was lower than 20 mg* L'l) , adsorbed Cu®*" was hardly desorbed. Meanwhile, the desorption ratio of
Cu " from the two soils were both low, especially for phacozem . In the range of Cu’" concentration used in the experiments, the
desorption rate maximums of Cu®* for phaeoze m and buroze m were respectively 6. 60 % and 13.56 % . Freundlich equation could best
describe desorption isotherm processes of Cu?" from the two soils. Adsorbed Cu?” on soils was desorbed so fast from phacoze m and
buroze m that the desorption equilibrium could be reached only after 40 min desorption. The best model to describe Cu®" desorption

kinetics was two constant equations , followed by the Elovich equation .
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Table 1 Physical and che mical properties of the tested soils
" / %
P /% Jemolokg™!  /mgekg '  /mgekg™'  0.05~0.00l mm <0.001 mm
6.48  3.98 32.92 12.67 3.14 67.09 29 .02
6.09 231 19.23 13 .37 7.79 75 .59 17.10
(cu?” co 10.20 40 80 120 240 400 mg cu’’ cu’?
Ly, (257C) 2h, (25 1. 1 , Cu*”
*1 0) 22h ,50001/ min , .
v’ cu*”* 729.00 mgekg '(Cu’”
(c), (M. (1) 40mg+ L"), Cu*”
g
cu*” X,(mgekg ') : 393.29mg kg ' (Cu®” 20mge L)
X, = 20(co - ¢,)/ W (1) , cu?’ . :
, ’ Cu®” 1.81  0.98 mg*
10mL 0.0l mol* L°'  CaCl, , 2h kg™ ', Cu?” Cu?”
,50001/ min , Ccut «C 2. ,
2+
(). : 80mg* L' 240mge L' (3) (4 ; Cu
Cul* cutt s Cu*’
cu*’ Ccu*” , cutt
’ 2+
12.5.00.5.20.40 .80 .120 .240 min s ’ Cu
2+
' (). (2) S Cu
Cu2+
2+ s
Cu Yd Cu2+
(mgekg” 1) :
y 1o M W 5 6.60% 13.56%.
a= (10¢ - xcr) 2) 2 0.01molL ! CaCl,
3 c* /%
9 Table 2 The desorption ratio of Cu®" on the tested soils in
0.01 mol*L~"' CaCl, as a desorption solution/ %
2.1 cu’” / mgeL~!
Cut” 10 20 40 80 120 240 400
026 027 0.25 0.78 1.37 5.37 6 .60
034 0.25 0.46 3.49 4.71 13.11 13.56
Cu2+ Cu2+
2 Cu’” Cu®”*
) ) 800 -
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0 -
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Eyoop  MEUHT Cu” | ©
: ® | BHiE/mg ke
Y;=1E- 05X +0.0018 X, - 5.0723 §200- JE
(n=8,R =0.9858,p = 0.001)  (3) - N ..
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(3) (4) , Ya( mg* kg' : ) cu** Fig.l Relationships between desorbed Cu’" and adsorbed

, Xo(mgekg™ ") cu’”

Cu’" before desorption and their modeling curves
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, Cu®” Freundlich r 99.9 %
,2 cu*” S « 3). , Lang muir
2+ 2+
Cu s R Cu R s
( 1), cu?? 400mg- L' |
Cu?? . , X, 400.77mg* kg ', X
2+ - .
, Cu 641.63 mg* kg b Lang muir
> Xn R Xn
-1
> 64.94mg* kg™, . ,
Te mkin +Lang muir Freundlich Lang muir , Freundlich
[11] 2+
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, Temkin r 99 %
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Table 3 The characteristics of Cu®" isothermal desorption equations
Lang muir Freundlich Te mkin
1/Y=1/X,+ K/ X,*1/¢ log Y=1log K+1/ a*logc Y=a+ Kelogc
r Xn K r a K r K a
0.9996" " - 666.667 - 77.668  0.9999" " * 1.013 8.515 0.8508" " 50.100 78 .272
0.9978" " ° 64 .935 7 .286 0.9998" " ° 1.031 7.874 0.8242° " 72.721 96 .649
1) Y /mgekg ! e /mgeL ', X, /mgekg ', a K L, p<0.001," " p<0.01.
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Fig.2 Desorption kinetics of Cu®" in phacozem and burozem with time at the Cu®" concentration of 80 mg*L~'(25 C)
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Table 4 Correlation coefficients r and standard errors S, of kinetic equations for Cu?” desorption from soils( 25 'C)

cut Elovich
4 1 Y= A+ Bint Y/ Yy = A+ B InY= A+ Bint I( Ypo- Y) = A+ Blnt
/ mg* L*
me r S. r Se r Se r Se
80 0.8790 0.2221 0.8442° " 0.0194  0.8814" "~ 0.0182 - 0.7226° 0.6758
240 0.9518 2.8858 0.8472" " 0.0228  0.9499" *° 0.0430 - 0.9065" " " 0.3174
0.9154 1.5540 0.8457" " 0.0211 0.9157" " " 0.0306 -0.8146" " 0.4966
80 0.9618 0.8336 0.8415" " 0.0310 0.9600" " ° 0.0801 -0.9546" 7" 0.1521
240 0.8846 5.3287 0.7524" 0.0170 0.8873" " ° 0.0125 - 0.7064° 0.7406
0.9232 3.0812 0.7970" " 0.0240  0.9237" " 0.0463 - 0.8305"° 0.4464
1) Y (mgokg ") ,t (min) , A.B . p<0.001," 7 p<0.01," p<0.05,
Se L, ,Se N
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