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Table 1 Physical and chemical characteristics of the soils

TR , HUFR, BTk
S Ad/(g-em™) pH o
K % i/ (emol kg ™")
MR 1.24 4.75 2.56 19. 37
KA 1.34 4.32 3.30 20. 85
Pk 1.13 5.13 2.22 15.17
P 1. 44 4.37 2.14 15. 06
T H 1.17 4.99 5.66 30. 33

1.2 Wt 5FRIRE

W2 B« ARIBUXT A 1,00 g 750 mL SR #
ELLE T, I —E £ 100 mg/L {#Cu(NO, ), %
W (AT 0. 01 mol/L NaNO, W) , fili -3 Cu®*
T 43 5124 0,50 ,100,200,400 .1 000, 1 500 #il
2 500 mg/kg, i Jil A 0.01 mol/L (¥ pH 4 5.0 ¥
NaNO, % W, fff % W 1) S AR FL2h 25 mL, 6 i
(25 C) #27% (200 r/min)24 h, %[> (2 500 r/min)
15 min, € B U840 I8 048 T i BIE W, R
WA G-I E BT Cu® Ve . Pb I FHa
F2L Ph(NO,), & Ph i, B ERSCEGIFE

SR R XL < i) R O S i 445 oA F 1 3 v 43
A pH 5.0 19 0.01 mol/L fi§ NaNO, ¥ #25 mL,
oA R A5 0 B e A ], FH D WM 4 O B T
S s e R PP Cu® T MR
1.3 F£E Pv'" Cu’" £EMNZHEHHKE

FRIBUAT 4% 1. 00 g T 50 mL RN 25048
A R B A IR BE P2 Cu® ™ AT,
KA 4 S Vi B2 4300 Ry 2.8 T 40 mg/ L, i 75
5 PhYT G’ B A SR B 50,200 Al
1 000 mg/kg, i 0.01 mol/L [ NaNO, A E &K &
25 mL, HAL bR R S R T MO Aot
FETHINE Ly Cu® P R E . TR ESR
SR P R K,
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Fig. 1 Pb and Cu adsorption isotherm of different land use soils
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+3EXT Cu 1 Phb (W [ 45 1 26 F Langmuir #Y
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1/Q (W it 431850 F1 1/C (T 4 T B 1 i e
M) Z [ 5C &R, H Langmuir J7 R LG5 @57
lgQ (W B3 R % E50) F11 1gC (42 B 71k JE 1)
X5 Z [ e &, H Freundlich 77 A (£ 2 1
#3), HHEXF Cu F1 Ph A% 25 5 W B R4 JH Lang-
muir J7 FEFl Freundlich J5 B2l & #3247, A R PEIR
BB K (P <0.05), 3 58] /NI &5 | B IR
aielo) Rl pE Y 45 AL A B, i Freundlich
F G =kC"EAT  1gG = Igk + 1/n 1gC, ¥F£%
#\N Freundlich 5 F i 1/n Af AT /R 30
4R BT ER R TS bR, 1/ (8K, TR
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(W B 58 BE (1/n) I RAFH (0. 711 7) > A2 A
(0.695 3) > I EHAK(0.647 9) > #1#4£(0.533 4) >
25 (0.462 5) (£ 2) , X} Cu By R 5 BE (1/n) FR BN

SMFEH (1,061 7) > Ih BAAMR(0.839 6) > #2 Kk
(0.537) >4#k(0.517 7) > 255 (0.421 7)
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A 2 ATE, Y S A AR AT AR A5 RS H
13 Pb Ay K W R 2 010.66,2 237.33,
1 730. 47 .1 574.01 2 254.35 mg-kg "B, %t 13 (1 fift
W £ 5350k 97. 46 .60. 78 105. 06 .86. 09 32. 69 mg-
kg ™", HfE W 4> R 4.85% (2.72% . 6.07% .
5.47% \1.45% VARG H 3 Pb Wf#C R EAR, FTAK
Hy e R, HEE T 10% . A#fRW ) Ph ATRES +
IR RENLLE A KR A AR A ARG, R
Fext Mg Ph BAT & npFE e VR .

Cu 11 f5% K W% B Bk 581.94 732,81 .470. 56 .
322.69 .1 254. 63 mg-kg "I, XiF R (4 fifE O R 45 S A
158.90.,190. 15 ,165. 10 .170. 43 .186. 82mg-kg ',

x2 TEX Pb &ERMZ Langumir,Freundlich &2 3l &

Table 2 Langumir and Freundlich models of Pb adsorption isotherms in different land use soils

S # A Langumir %4 C/Q =C/Q,, +K/Q,, Freundlich #i% Q = KC'"
LM Y=0.039 7 X +0.000 6,r=0.999 * y=0.647 9x +2.503 7,r=0.993 *
A Y=0.027 9 X -0.000 4,r=0.981"* y =0.695 3x +2.770 8,r =0. 961 *
Ak Y=0.029 4 X +0.000 2,r=0.916* y=0.533 4x +2.546 4,r=0.913 *
A Y=0.018 2 X +0.000 3,r=0.988 " y=0.462 5x +2.580 8,r=0.964
fg H Y=0.0302 X -0.0017,r=0.854" y=0.711 7x +2.901 2,r=0.891 *

Y R 1/Q,y M 1gQ,Q HWHHE, mg-kg ™3 X hy 1/C,x Jy 1gC, C ML, me- L1 5 r AISCHREG ™ KT (P<0.05),

£3 1IEX CuZE MK Langumir, Freundlich #£ 8 gJ#l &
Table 3 Langumir and Freundlich models of Cu adsorption isotherms in different land use soils

1 A Langumir #5884 C/Q = C/Q,, +K/Q,, Freundlich #: %1 Q = KC'"
M y=0.122 7x -0.004 6,r =0. 957 * y=0.839 6x+1.211 1,r=0.899 *
AR y=0.019 6x +0.000 8,r=0. 968 * y=0.537x +1.891 4,r=0.950 *
Pk y=0.024 7x +0.002 0,r =0. 954~ y=0.517 7Tx +1.761 7,r=0.922 "
Al y=0.023 8x +0.001 9,r=0.948 * y=0.421 7x +1.835 8,r=0.908 *

A H y=0.078 4x -0.007 1, r=0.882 "

y=1.061 7x+1.4327,r=0.913"
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Fig. 2 Relationship between soil adsorbed and desorbed
of Pb and Cu
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5 4 I A T 4 R I A R I G SR, P2 Cu®
RIS 9 K, (85 %R B T R 0 —E 4R
A Kd (i 2 FEAE (36 5 5 Sl ) T e ik 8 4
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BEHIART Cu 4, UMW L3 h Ph Cu SEAERT, Cu Y
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Table 4 Fitting models of Pb and Cu desorption-adsorption in different land use soils

T A Ph fif I -1 B FopE 7 Cu -1 By B LA AY
BTN y=1.691 3e™%22 1+ =0.980 " * y=0.3183x-1.749 3,r=0.984 "~
A y=1.942 2% %16x 1 =0, 993 * * y=0.233 9x -10.759,r=0.959 * *
Ak y=1.496e" %2 1% 1 =0.964 " * y=0.298 4x -8.089 3,r=0.938 " *
A<l y =2.205e% 017 p 20,973 " y=0.370 7x —15.544 ,r =0. 985 * *
A H y=1.731 8e>®'> r=0.975" " y=0.145 6x -2.200 1,r=0.995* *

Ty MR, me/kgso MR, me/kes r AN R AL * 7 R B FE R (P <0.01)
RS B-EGES52MHESERMIIERYK, B

Table 5 Distribution coefficients of single element and two elements adsorption of the soils

A WA L/ 2 P EE 4 Rl i A AR
' (mg-L7")  DEM FZAR Ik 5 g H R HZAR Tk 5[ FEH
Pb 2 569(0.85) 1185(0.87) 424(0.76) 331(0.67) 1772(0.94) 669 1362 558 493 1885
8 449(0.71) 682(0.83) 326(0.64) 235(0.56) 1251(0.88) 632 822 509 419 1 421
40 97(0.41) 119(0.49) 78(0.33) 62(0.29) 146(0.56) 237 243 234 212 260
Cu 2 83(0.56) 177(0.59) 65(0.51) 50(0.42) 232(0.67) 149 300 127 118 346
8 40(0.37) 80(0.44) 34(0.32) 16(0.26) 106(0.51) 109 183 106 62 207
40 12(0.26) 20(0.31)  8(0.22)  5(0.14)  27(0.39) 46 65 38 37 68

TE A5 PR g 2 o (R A 8 R xR A K (-SR0S AR, K (LAY LEfEL
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[ Abstract] Five typical land use soils, collected from the acid red soil zone of South China, were analyzed to ex-
plore Pb and Cu adsorption-desorption characteristics of the soils. The research results show that:(DIn terms of Pb
or Cu adsorption capacity with initial maximum concentrations of Pb or Cu added (100 mg-L ™" solutions) , a de-
creasing order was observed as paddy soil (2 254.35,1 254.63 mg-kg ') > Chinese fir forest soil (2 237.33,
732.81 mg-kg ') > Pinus massoniana forest soil (2 010. 66,581.94 mg-kg ') > bamboo forest soil (1 730. 47,
470. 56 mg-kg ") >tea plantation soil (1 574.01,322. 69 mg-kg~'). The order was same as the soil organic matter
and CEC content. @lsothermal curves of Pb and Cu adsorption these five soils fit well to Langmuir and Freundlich
equations( P <0. 05). The adsorption intensity of Pb (1/n) ranked as follows: paddy soil(0. 711 7) > Chinese fir
forest soil (0. 695 3) > Pinus massoniana forest soil (0. 647 9) > bamboo forest soil (0. 533 4) > tea plantation soil
(0.462 5. The adsorption intensity of Cu (1/n) ranked as follows: paddy soil(1.061 7) > Pinus massoniana forest
s0il (0. 839 6) > Chinese fir forest soil (0. 537) >bamboo forest soil (0. 517 7) > tea plantation soil (0. 421 7). @)
The desorptive rates of Pb”" was 4. 85% ( Pinus massoniana forest soil ) ,2.72% ( Pinus massoniana forest soil ) ,
6. 07% ( bamboo forest soil) ,5. 47% ( tea plantation soil) , 1. 45% ( paddy soil). The desorptive rates of Cu** was
27.31% ( Pinus massoniana forest soil ) ,25.95% ( Pinus massoniana forest soil ) ,35.09% ( bamboo forest soil ) ,
52. 82% (tea plantation soil) ,14. 89% (s paddy soil). The desorptive rates of Cu’* was much higher than that of
Ph**. @The selective sequence of five soils to Pb and Cu adsorption was Pb > Cu in competitive adsorption. The
competitive adsorption of Pb and Cu was observed as paddy soil > Chinese fir forest soil > Pinus massoniana forest
soil > bamboo forest soil > tea plantation soil. The desorptive rates of Cu’* in tea plantation soil was relative bigger,
so the exogenous Cu was easily absorbed by tea tree to effect rock tea quality. The risk of Cu®* to the regional water
body was higher.

[ Key words] adsorption desorption Cu Pb land use acid red soil



