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Abstract: Soil zinc (Zn) availability varies very greatly among different soils. Adsorption-desorption charac
teristics of six typical cropland soils from northwest(Loess soil, calcareous cinnamon soil, and Lou soil) and
southeast (red calcareous soil, red soil, and blue-purple soil) China were studied. Results showed that Zn
adsorbed by soils increased with initial concentrations of Zinc added(from 0 — 149 mg-L™ solutions) and
that the soil Zn desorption rate increased with the soil adsorbed Zn. Isothermal curves of Zn adsorption from
these six soils fit well to Langmuir, Freundlich, and Temkin equations with all the coefficients, except the
blue-purple paddy soil, being=0.9. Soil organic matter content contributed the most to soil Zn adsorption,
so regardless soil pH, maximum Zn adsorbed by soils from southeast China was greater than from the
northwest. Blue-purple paddy soil had the greatest maximum Zn adsorbed (3 333 mg-kg™) and Loess soil
the least(909 mg-kg™). Regardless of soil site locations, for all the calcareous soils, the maximum soil
buffering capacity, the intensity of soil Zn adsorption, and the amount of soil fixed Zn were greater than for

acid soils. Due to its high organic content and CEC, red calcareous soil showed greater maximum buffering
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capacity (294 mg-kg™) and maximum amount of soil Zn fixed (135 mg-kg™) than the calcareous soils col-
lected from northwest China. [Ch, 2 fig. 2 tab. 23 ref.]
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Table 1 Sampling sites and basic soil properties

Hh £ +- 4 pHH  FHE FEHE/ (cmol-g")  AHLFR/(g-kg™?)  AZEE(DTPA- Zn)/(mg-kg™) 2%/ (mg-kg™)
BV K B 4+ 7.98 0.047 0 6.20 0.19 63.30
il Fr  fxkvmt 7.6l 0.099 3 15.83 0.45 45.60
e v 4 v Wt 7.69 0.178 2 20.83 0.67 102.52
WL % aakt 770 0.222 8 42.37 5.51 324.48
WL % AR 552 0.125 5 25.49 2.07 113.52
WL 5 2 R 5.63 0.2259 43.20 3.54 186.91

1.2 REHZ*

1.2.1 HEAMFREZGMNE  RH—KFEMZ, LL0.01 mol- L™ A& ALEGAE J S H o fift S5, WIUREFAY
JRE W E S 0, 7.466, 14.933, 29.865, 59.730, 89.596, 119.461 F1 149.326 mg L™, i 5 B
WF . AR 120, FRECERE 2.500 ¢ T 100 mL B3R B0 (3 WEE - R, 2 0ImA &%
FYVEE R HE (L ZnS0,- TH,0 JEZE A )Y 0.01 mol - L Y58 AL 551 W 50 mL; 2R 5 76 18 I 1E 1R R
il EPRY 2 h, RHMARN 180 Y -min™', IREERHITE(2521) C; W, MAFEFRFE T, 7E(25+1)
CHIZMTEE 22 h, BUH .05 min(4 000 remin™"), B LW, R 7 WU 4 06 % B 3kl
FE VR I R . ] 22 DBE T B - R O W AR R A O AR R A R B AR IR 2
122 BHMEARE A LR B T L AR SR A B Y R R0 — R ST RIAR
B, AR BW R, R INA 25.00 mL 0.01 mol- L™ A5 LSS W, 7EIE IR AR IR HL
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Figure 1 Zinc adsorption isotherm of the typical soils in northwest and southeast China
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Table 2 Soil zinc adsorption properties depicted with Freundlich and Langmuir and Temkin equations

Langmuir J5 4 Freundlich 75 ## Temkin 77 ¢
41 Vx =1/x,+ 1/( x,K,)-1/C x =K, C"™ x = K;logC + A,
X K, r K, A r K, A, r
i ih 909.1 0.234 0.989 227.8 2.81 0.995 331.1 257.02 0.980
AR+ 10000 0.164 0.982 208.4 2.67 0.996 347.5 225.46 0.961
B+ 1 000.0 0.263 0.992 282.2 3.16 0.991 305.0 352.98 0.944
Akt 12500 0.235 0.979 276.0 2.53 0.994 429.2 342.7 0.966
EARE 1 428.6 0.011 0916 29.1 1.39 0.998 519.6 323.66 0.940
T 33333 0.007 0.818 374 1.26 0.997 817.9 469.54 0.922

UL . AP B (mg-ke™) s a NI KR (mg-ke™) s € W BRI (mg- L) ; K M1 A NS H % ron = 0.765,
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f W AN, INERARH 22, WM R T 1 500 mg-kg™ I, MIEZRBETE, XA IR AT AEE B
WL A8 A7 K ST B 10y OB R 2 (380, X A 18 L P R RS2 A i 2, S F80 M RS 1) P S R A 3 T, >
B ) WA A o 8 — S RIS, B ) O R e S B D AR T AR S T, el T S R I
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Figure 2 Relationship between soil adsorbed and desorbed Zn
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