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Table 1 Soil samples and their physico-chemical properties
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Fig.1 Adsorption isotherms of SOZ~ adsorbed by tested soils
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Table 2 Cocfficients of adsorption isotherms of SO‘;:‘ adsorbed by tested soils

Freundlich & (A=KC1/») TemkinE(A=a+54InC)
K = o ox % - _— i
K ‘ V/# l 4 a i [ ‘ 4

e
01 [ i 1.211 1.043 0.9947%% —8028,85) 1499.79 | 0.9317%*
02 Fan o 2,257 0.912 0,0943%%) — 5445 42 1034.55 | 0.9317%%
03 & T ik 3,359 0,854 | 0.9764%%¥ —5216,18) 1010.65 | 0.8943%%
04 REAEA 2.994 0,856 0.9823%% — 4339 50| 841.79 | 0.9683%*%
05 R AL SN (.15 U, 957 0,999 1%% - 4464 41 820,10 | 0,9254%%
06 b 4 2,732 0.875 0.9755%%| —4493, 18| 873,30 ( 0,9642%%

)S“C
0l iT e 16,032 0.598 | 0.9903%*| —2609 56| 563.05 | 0,9379%*
02 T i 9. 114 0.659 | 0.9884%% —2447 431 504,86 | 0,9930%%
03 O 3.058 0.801 0,994 1%%] —4010,89 767.69 | 0.9557%%*
04 R OKEG L 3,183 0.786 0.9764%%) —2586,62] 510,49 | 0,9828%#
05 FEH AL 1.775 0.833 0,9916%% — 2388 40 453,685  0,9767%%
a6 # A 5.594 0,712 0.9778%%| —2595 771 615,11 | 0.9765%%
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Table 3  Coeflicients of kinetic equations of SO adsorbed by Llested soils
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oLy E # 2000 | 0. 378‘ 0,111/ 0 9453%% | 0,794 — 0,267 —0.9782%*{1173 4/147.67) 0,9644%*
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Table 4 Coefficients of multiple-order kinetic equation

a m (o) | mRmAELO | RESAELGS)
& % = ‘cu= c,= ‘ C,= T,= C,=
1000K1g/ml 2000pg/ml | 1000pg/ml 20008g/ml | 10008g/ml [2ououg/ml
k 1012.6! i 1023.96 1014.18 1031.61 1031.65 lol.‘l.GS
" —~3.74 ~17.15 —4.29 — 11,54 —10.04 — 14,14
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Toble 5 Amounts of desorption and desorption rates of adsorbed SO2-
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298.88) 80.72 20.36 300.86] 129,17) 42,93 500.91 58,70 11.55
H,0 664.75| 255,68 38.99 528,53 298.68] 55.80 874.76] 74.71 8.54
1061.49 668.33] 62.87 | 1137.34| 419,93 36,92

0. 01mol/l 388.65| 67.71] 16.85 | 502.95| 410.05 83.20 | 830.17) 305.41 | 36.83
CarN 581.30] 210.96 | 36.29 ( 1336.71 864.7Y 65.15 | 1076.99 (48.93 | 14.06
0
a(N0,), 875.94| 270.89 | 30.93 1360.000 101.42 | 7.46
—— - b ——

| .

| omol /1 323.75| 208.69 | 63.96 | 477.37) 617.81) 120.42 | 386.45) 159.20 | 41.22
N 792.59] 426,07 | 54.27 | 1080.92| 1036.00] 95.85 | 1006.05 416.40 | 41.20

a

1220.60! 456,53 37.40 1361.78! 863.96; 63,33 | 1248.67, 174.91 14,62

3T Ca (N Oy ) i o i AN a C L ¥ 7T 31423 25 ke 8 4 B JO AL 1 3 1 TR I 2
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MRS RS, SRRl RERE, BERRE, EAMRUMNESHmARY: B + H
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BAEK, CurtinfFfiRIEME B, P LEXSOL MR- M%7 5 PO 4 1
B, HoiRRK g CaCl, if £NaCl, HFiRE— B >3x10"°mol/l, %}
SO MR BRE RN, Mmi.omol/l NaCliyfg R BILFE & P & 4 500mg/1 iy
KH,PO, MR BHISOL MR EM Y, 80% Ll LR MASO; W #i By, 4 ik
HW\A, SOITRIMEARSHFRM FHIERH BB &AL, B SHE TR %
B, Tk EHELER I E TS S MR ASOITBE . BrEk, LEE kXSO iy Wk b
MHIREUIERE, BHRERABR, IALEABSEYL, HXIF 08 SRR
TERM., ARZMIERF WA EEEROME.



5 Kl SAARI, g ASO Ly UL - Rl A 45

4 it

1. BRI AR XSO MM AR R, BREFELESHIKBRSENVEAR
FUEHEE R AT, RS A, AR RIEHR, WM T4 SO &
VY, BEk. BB MRE L AER ARSI (107, 25°C) TRME RIS T X &
e, SRR EAOR £, AR TR S R dOor ER DU R ZRE T AT L B e T
Houk e, SCER ¥ 5 FreundlichfiT emkin % i 0% I 3 b Ty 10L& TR B B B4

2. HEASOZ WM B RN (0 —4h) FUBH KR (4-48h) F A 4k,
IR A FOME Lovich 28 8h Jy 4y B R R ML AR L 9200 (b ak W W BRS )2 7 Ay 12 B Wi B AL
BARIS N B Y5 S WEE R, SHRSENN RN, BB R -5,

3. [k (0.01mol/1 Ca(NOy),fll.0mol/1 NaCl) % L W pit i& SO~ i1y
T S Ry, TR R BRI RV BERE RO T P ORAE L, Ayt e, SOLT R RE I
TS FE o S S T B B T IE T A SR R R O L, O B B S IR 1R
B R WA R B R CRSHERR B0 A R R B S Ak R R . ROl L A )
SR, SHESZ, BARH T LSO B EEM, W5 BN R S Y AR
Ji.

s % X W

01 MFT R Bl touk, 1087, JFELERERTHIRS 22004, AUIH AU R

C2) rhRbmm I arT, 1978, B, LIERBUHRY, R

(33 KBS AERTE, 1989, A Hka. BEOGRERILEN G H, EX

[4) FFREEZ, 1087, IIELFEEE. HREHRE, b

(5) Huete A R, McColl J G,1984, Soil Cation Leaching by Acid Rain with Varying Ni-
trate-to-Sulfate Ratios, [, Ewvizon, (ual, . 13(3):361

[6) SABRZ, 1990, IHTEMAEY SRENEEEN D, SFHEMHLTR 1002):138

07 BeW, BREWEmE, 1900, JUERR, MR LSRRI, BREEREL, da

(8) Singh B R, 1984, Sulfate Sorption by Acid Forest Soils 4, Kinetics ana Effecis of
Temperature and Moisture, Soil Science, 138(6):440

{93) Gebhardt H et al,, 1974, Anion Adsorption by Allophanic Tropical Seoils T. Sulfate
Adsorption, Soil Seci, Soc, Awmer, Pror,, 38:259

{10] Parfitt R L et al,, 1978, The Mechanism of Sulfate Adsorplion on Iron Oxides, Soil
Sei, Soc, diver, J., 42:48

(1) EREE, 1987, WRBRTLEAS0, TRBI, SR, 240014

123 Curtin D, Syers ] K, 1990, Extractability and Adsorption of Sulfate in Soils, ],
Soil Scievce, 41:305

19915:9) ] 23 A,



46 78 i e 5

‘\
-
G

SORPTION-DESORPTION CHARACTERISTICS OF
SULFATE ON SOIL SURFACE IN STUDIED AREAS

Wi [iemin
(Department of Environmental Sciences, Zhejiang Agricultural

University, Hangzhou,310029)

ABSTRACT

At experimental temperature (10T or 25C) and concentration of
SO,*” in sorption-equilibrated solution,the amounts of SO,*” adsor-
bed by acidic soil group (red soil, yellow-red soil)was larger than
that adsorbed by nearly neutral soil group (paddy soil, hydro-flu
vent soil), it was found to be well correlated with the content of
active free Fe, Al oxide in the above soils, It was shown that the
sorption data could fit both the Freundlich and Temkin isotherm
equations closely.The adsorption process of sulfate was demonstra-
ted as an exothermic reaction and could be described by the mul
tiple-order kinetic equation.It was found that the desorption rates
of adsorbed SOj- by 0.01mol/1 Ca(NO,), and 1.0mol/1 NaCl were very
high, it would be extrapolated that sulfate anion as a counterion
was sorbed on the colloid surface which brought positive charge,i.e.
Fe(Al) oxide. The adsorption mechanism seemed to be a reversible
ion exchange reaction,thus the adsorbed SO,* " could be mostly desor-
bed by the neutral salt.

Keywords, acid rain, sulfate anion, characteristic of sorption-

desorption, kinetics of adsorption




