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Table 1 Basic properties of soil samples

ot ] K48 i35 pH pH ¥ W Fe20; FENLITY
Sail Location Parent (H0) (KCl) Free Fe 03 Main clay minerals
matenal (g ke ™)
1R | LA SOyt 4.90 3.80 82 WA KEH
BRI ZHBEYH SRR 5.40 5.30 223 ‘i H, =KEA, L&
PRI BEALE HEYy 5.45 5.75 77 1. 23]
1318 AgHE - 6.30 5.40 148 L L £ S

.12 SEHELHEMEE B EREM EEE U UNAKRE R 0.06 mol, L™ MM AR, BH
24 /MBS TE 60C T, B4R, it 60 H fiF.
1.2 K&

WBBRWRAIETE 71000 ml BIEEFRF, IOA 400 ml £ 7oK, BT S8 LB, B
JERFEMA 4.00 g MBI N LR, FHHRiITH. BRERERAGRR ;P ARHEHT
KIBIE, 2 RUSWEE, BehihiRie B, # B — & 00 i ) 8] W8 A 2 BRAB AR BB 10 ml Z2 A ) H 4
B, SREAMBERPOHERRKRY, BEE—-XRTHBREAL 1S m KEHRE, R —RTLE
10 sec PISE AL, F 24 BUE B 9 BT E 20 sec E K ARV,

2 HRMITE

2.1 FNE¥EFRANUE

FR G 7 5 PR AR B R AL A 30, WS T LA K B W R — /NN P B R R AR AR R B B
B, B 12 TN RBRSIAREMLE. AL, NEARRHLERAR. #RE
EBRVILA B AMMBIR, 4 150858 MA1E,. 30 H#EXRAME. HHHRARRK
B, BN BK, 15 94%. HA=F LR B ABR B, 7 70%~ 75% Z |, X
7 B B TR B A B BR ER ZE K PSP 49 30 A SRS KR T EHTHA B, (HE 10%~30% 1
BB A R R .

Rshh%EFBRAE | PR RRSBEHITHE, KA Elovich KM E B 7R
A MBI A MR E K P BR R SR X R, HMEXR BT 455 Elovich
BHRr=09691, WEBFEN r = 0.9655.

2P MENF LR SO MR A Elovich H BRI TBNEH. ZFBHH
W bR ERMELBA XTI, EHTARGEARBETHERIER, ZERK,
FRHEBME. R 2 FHUER IR b AR/, PR IR R B AR A R R R
KRG < ERRBORW < BERERON < ERELN.

MNERENEXERE, HANBFR Cecil TR AR S0 558 2K
#FF A Elovich B, H 02 mol L™' KCIB® =K, W BAY 53% ATLABEREH. Curtin A

1) kAL, EAMTETERG LMD PRMET . PENERER LRBFRA LI, 1988
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Syers B 5L 1 P~ #ily 13, R BLA

I mol L' KCI 3= K, B K518 ®
BT L4 E kY, Ext 4
Savanna T K HF X KB A 1 mol @
L' KCOW%=K, TREBHEN = °
58%~93%"!. Rajan M 0.05molL™' F E
Ca(NO), B E S K. il mm® &3
RO R AT, £y
40%~ 80% Z [A1™, A F H IR
IR R AL 5 + A %, R
IR W, LA BRI A 77 B A i - " -
BTRERAFEVHXER. A (min )
2.2 pHAI¥KM Time
pH B 8% W 5 M AL 0 TR I, 5 —— Emgm  —8— SACR
WA AR R, N T B —a— BRROR e IRAR
WM B EA R, B2y B ER e SO; ~ KIfE R 51 /1% (Na,SO, A B 24
TG 4078 =R pH B 10 TR A Bt 60.0 mmol, kg ™)

Fig.1 Desorption of SOi’ with time from four soils (amount
of Na,SO, added 15 60.0 mmol kg™ ")

Bl 2. AT, R B RE KA
¥ pH 1) 3% % 1M 3% K, 2§ pH{H M

R2 SO, EEWLMPMBRHINNEH S (Elovich K58 C=a+ b - log(r) "
Table 2 Parameters of dynamics equation of SOi’ desorption from four soils

(Elovich equation: C=a+ b * log(f))"

ol | 2 a b
Soil

Ly (7T7) 0.9885 24.162 11.924
&L (R 9) 0.9746 12.362 18.957
FE LT (B ) 0.9386 10.893 29.043
R (EBHR) 0.9747 18.963 15.719
F1y 0.9691

1) CX B35 SO~ %% & (mmol kg™ ')

2) n=10

472 F &% 5.26, BAEP 5.6 i, BRBERKMEDTH L MARK 45%. 57% Ml 73%. HF
—J5 [, pH KBS SO~ B B X B B K {9 JE L pH WERY B, pH *f SO, R B 1 i
WEEFEXPEEYEEFEARFE. 50, pHRN IRRAWERTEE. BX
THRIMKEGENYRENREASH LT YA E ERWKEE (Fe-OH). Al &
(AFOH) EARAARMBEMTHEAARARBREN R FIb, ATTHEEIREKIEB M, X
6 TF e 77 AT DASE it 0 e R 5 | T R B AR AR AR B8 -F . B, pH R R R R B /. B
HXE BT XA UR R LA TR B R, AW R M YR, B AR R
R, HK, AEERVBEROHEBEEF. pHAR, M RFREOHERAE, H8 LR
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Desorption of SO,2
SO,* R%E (mmol ./ kg)

#t1E) (min)
Time

2 AR pH AHLTE LS SO; ™ BB 30 % (Na,SO A B 60.0 mmol | kg™ ")
Fig.2 Desorption of SOj‘ with ume from red earth in Jiangx1 at different pH
(amount of Na,SO, added 1s 60.0 mmol_ kg ~")

RUBRMOESHFENRMEEFHNBRREAR. BAXLSHTFEIRRAS S HR,
HRRBEEANSRREO LB FHORERR, S EFAMEFRY 8 A EREY #E
B FIORL A 48, BB — R AR IR L, BT LA A R B A48
2.3 BEMER

BFELR PR AMARRYZRENRW. B R R AR TR SR ERK
MERARBR A RFSTAHEREMESFEREFLS. AN E TR ERMERE T
BRRARE, MERESRERNBREMBRBEREOES. X358 T ARBEN
SOI"BRHs N EFBREH.
23 TRRKN SO - MBI N7 RS (LA LTH) CUHBITE: log(c) = log(a) + b + log(¥))

Table 3 Parameters of dynamics equation of SO;” desorption under different temperatures (red earth in Jiangxi)
(two—constant kinetic equation: log(c) = log(a) + b * log(®)

B P~ a k" b
Temperature ()
30 0.9836 24.082 11.48 0.1587
35 0.9811 29.134 11.67 0.1922
45 0.9783 38.238 11.94 0.1225
) K= a/2.5x107*
2) n=10

A3 ARRELALNF SO BB N EmE., NETR, RRRERENAR
mMm EEAFRBENEAN. BEEEAHIAR. ERBRFHRM 5 58,.30C.35CH
4SCRIHIR TR & R BB SN 55%. 63% Fl 78%, HEW 20 4> 8k /5, 35C H
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45°C Bf A W B LA [R) L 7 T 4R B A ek TR Y B AR R AR PR 55 2R T K O F AT BE A 38 6k
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Fig.3 Effect of pH on the desorpuon dynamics of SO}~ Fig.4 Relationship between velocity constant K

for red earth in Jiangxi (amount of Na,SO, added is and temperature T dunng desorpton of SO;”
60.0 mmol kg™ ") from red earth in Jiangxi

BEMREERNERERRERRIBEPRABRAE. AE I TR, REERHE
BEMFRMMR. REERSRBERER KA X, KEAK, ®7 KR #EE AR,
Arrhenius WRBIR N ERERESREZ AN TXER.

InKk=E/ RT+ B
HAP K hEREH RAERSERER, THE RE, ENELEE, B AFH, BIER 3,
PR XK 07 8 o (g AR B M K00 B AR X8R Ink ki o ot 1R P R B B TR, AT AR — IR B
£, ME4 FFR., AEH AT E LKA B 5 20.76, 8% E/ R7 2806 X 10°. A RET
8.32 Ymol ~ YA, AT B M IEALBE R 23.35 kJ mol ~ ', BB AR 24/, ol WLi% L SRR AR
IR BT SR BE R AR B, BT AR S TR
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KINETIC STUDY ON SULFATE ADSORPTION IN RED SOILS

Zhang Gang-ya
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008)

Summary

The properties of desorption dynamics of sulfate and the effects of pH and
temperature in four red soils were studied. The results showed that the maximum
desorption was 70%~ 94%. The data of desorption curves can be fittied well by the
Elovich equation and two—constant kinetic equation. The amount of desorption
increased and velocity of desorption slowed down with the increase in pH. The
amount of desorption increased and velocity of desorption speeded up with the
increase in temperature. The activation energy calculated according to Arrheius
equation was 23.35 kJmol ',

Key words Red soil, Variable charge soil, Desorption dynamics, Sulfate
desorption



