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Adsorption—-Desorption of Cu** by Several Amelioration Materials
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Abstract: Adsorption and desorption of Cu** by humic acids, peat, greenery waste, activated greenery waste and a calcareous Chao Soil were
investigated with the batch method. The results showed that adsorptions of Cu** by these materials increased with the increase of Cu** concen—
tration in the equilibrium solution at the same pH. Both Langmuir and Freundlich equations fitted the adsorption data well. When initial con—
centration of Cu®* was relatively low, the adsorption capacity of Cu** by greenery waste, activated greenery waste and peat was not affected by
the change of medium pH. However, when initial concentration of Cu®* was relatively high, the adsorption was increased with the increasing
pH value, but the desorption rate of pre—adsorbed Cu?** changed with pH oppositely. The adsorption capacity of Cu®* by humic acids and the
calcareous Chao Soil increased with rising pH, while the desorption rate of pre—adsorbed Cu?* increased with the increase in pH firstly and
then decreased with the further increase in pH. The adsorption capacity of Cu* by these materials followed the order: greenery waste>activat—
ed greenery waste >peat >humic acids>calcareous Chao Soil, which suggested that greenery waste, activated greenery waste, and peat had
strongest ability to fix Cu** among four organic materials and a soil. Greenery waste is a wonderful alternative of peat to remedy Cu contami—
nated urban soils.
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Table 1 Basic properties of the tested materials

o H pH HHLi/g kg CEC/emol (+) kg™ RS /%
YRR 8.58 9.02 13.4 29.7
E¥/3 443 807.73 — —
SACRIIE T 6.82 743.23 — —
TSI ) 4.85 869.12 — —
JEHE R 5.21 215.74 — —
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Figure 1 The adsorption isotherms of Cu* on

the tested materials at pH4.0
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Figure 2 The desorption curves of Cu* on the tested

materials at pH 4.0
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Figure 3 The adsorption isotherms of Cu* on the tested

materials at pH5.0
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Table 2 The desorption rate of pre—absorbed Cu** and the adsorption capacity of the tested materials at pH4.0

WIS /mmol - L

poen) 2.0 5.0 10.0 20.0 30.0
&I r:ii?i/l FERIIE 1% m”i?i, W% iﬁfﬁiﬂ &I r:ii?i/l AR 1% mnif?i,
3 25.5h 7.1c 51.4a 17.3e 54.9a 23.9¢ 59.6a 42.8e 61.1a 59.9¢
JEE TR 29.6a 32.3b 28.8b 44.3d 23.1b 76.0d 27.9h 77.1d 15.8b 136.3d
B 7.1c 50.4a 17.9¢ 120.3b 18.4¢ 209.7¢ 16.4c 286.2¢ 14.4¢ 326.4c
SALRIIE T 3.2d 48.0a 3.3d 118.0¢ 5.3e 227.9h 8.5¢ 391.2a 8.5e 400.0a
THCSEEYIESY Lde 49.5a 2.4d 122.2a 6.7d 232.3a 9.7d 365.5h 10.0d 394.0b

T R RNG B2 2R -5 ISR AR LUTE 5%/KF F 225 B35 (LSD %) . T .
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Table 3 The desorption rate of pre—absorbed Cu** and the adsorption capacity of the tested materials at pH5.0

PG A /mmol - L

o 2.0 5.0 10.0 20.0 30.0
2 - W B W B I Ff-H W B
e KWEC %% KWE/,, %% &WE{I R0 &MJE/A %% KWE/J
mmol * kg mmol * kg mmol * kg mmol * kg mmol * kg
YRR 21.2a 15.7b 28.9a 47.8d 17.8a 84.1e 22.6a 89.5¢ 25.0a 87.3¢
JEHE R 18.0b 48.7a 18.0b 99.0¢ 13.4b 148.4d 11.6b 187.4d 10.4b 193.8d
HR 3.0c 49.4a 5.3¢ 124.0a 8.9¢ 242.7a 9.7¢ 417.3¢ 7.3cd 557.9¢
AL I 7 1.9d 48.5a 1.7d 122.4ab 4.2d 237.6¢ 5.8d 460.0b 8.0c 609.2b
IS 554 1.0e 49.5a 1.0d 121.8b 2.2e 240.1b 5.0d 468.7a 6.3d 594.9a

WeEEA 10 mmol - L, B¢ pH4.0 A pHS.0 B Cu W fff
43 209.7 .242.7 mmol kg™, T A I 50 5 51
N 18.4%H1 8.9% ; Cu* WIHRHSE N 30 mmol - L, HLIK
pH4.0 FlpHS5.0 B Cu?* W BT 5 73 51 24 326.4.557.9
mmol * kg™, T HAFNE I 53514 14.4%F1 7.3%

SR ACREYIE 374 G AL SR AL R IR 54 B
AN, pHS.0 B, AR 5 B % Cu i W B 5 5
T pHA4.0 B P W B3 77 i 2 23 DU) S22 6 I e e , 138
BT BEMEZE R (r<tops) o
2.3 AR RIS Cu iR IR B EY

Langmuir J7R2H Freundlich 777Xt pH4.0 F1 pHS.0
2R ARSI Cu A 25 5 W JAF i £ 1E A 7 A5
WAL 4, APl DUZ B, f5/ MHC RO 0.880 5, 1L
IKE) T B EAM A, U Langmuir /72 Fre—
undlich J5 & 35 REHLT H AR 25 B IR BEXT Cu (1 W
Bt R . PRERCAH DG R BT LR B, K 1 SRR Y
Freundlich 77 B &AL T Langmuir J7 88, TMHIH
LAV AE W 2 37 ) T AL S AR ) P 5 e R Ry
PIABERIN 5 Z A0, AT B DR Ry D - A ko

Cu® YW B 2 2 g AN 1 5 ST W R, 7T e e Al AL
Yy 12 5 ) AN A S A AR P 2 5 0 O Al 1) X ) S T
Y EA ST R R X AT R IR SE I A P
T it W A ) AR AR A LAt AT RS2 AH S LR A i )
Z—

Langmuir 5 #2410 S, T LS BRBP BT Cu? 19 B
KWL, NER 4 T LIS, ZEARTA) pH 25 1F T, &4l
A BEXS Cu Y d5e R B St HE ST Sy S AL AE P
FW) ~ TGRSR PR T > 5 1 > AR R > D) 1=
X5 FIR SRS R—E, U SR AR P R S A
TRERACHEYI R FEIRT Cu W BE ) fc5 s AN Lang-—
muir 7Y K, (B AT 2 36 A A AR FE 0
Cu MR R, T HAPETR pH BOR, B APRLGS
Cu YRR BEHEFIXT Cu AR AT BT

TR Z 58 H NP2 Freundlich 77 #2H n H 1
AR Sy S 4 s W B T B 2R R 4 R e
(R , 7R BB AR Xof 5 T 83— P WA B A P e
K, WS T B T I TG AL S AL R 52 ik
HEW ISP REL SRS Cu i 26 F0 g 3 T HABAT L, 3%

& 4 AR A Cu IR EREBSSH

Table 4 Parameters of Langmuir and Freundlich equations for Cu* on tested materials

Langmuir /7% C/X=C/S,+1/K,"S,,

Freundlich 72 X=K,C"

M pH
S,/mmol * kg™ K,/L.* mmol™ r Kp/L kg™ n r
YRUES 4.0 107.5 0.04 0.962 8™ 5.2 1.35 0.996 0™
5.0 106.4 0.22 0.974 6~ 19.7 1.84 0.880 5°
JE AR 4.0 137.0 0.18 0.894 5° 34.6 2.77 0.942 2~
5.0 200.0 1.25 0.999 0 39.0 4.17 0.995 0™
FIR 4.0 3333 1.67 0.997 4~ 1633 3.64 0.992 4~
5.0 555.6 225 0.990 8~ 595.0 2.67 0.978 5~
LA T 4.0 416.7 1.71 0.999 6~ 182.1 2.50 0.954 57
5.0 666.7 1.67 0.997 3~ 320.5 1.97 0.979 2~
TSR AR T 4.0 400.0 2.50 0.999 8~ 199.5 2.99 0.958 6
5.0 625.0 3.20 0.999 7 354.5 2.33 0.953 2°

1 17005=0.878 . r0=0.959 , ** L3R P<0.01,* i3 P<0.05.
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Figure 5 The adsorption isotherms of Cu® on tested materials

at different pH
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at different pH
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