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Table 1 Basic properties of tested soil samples

+% Ho R HHUR pH CEC Wi ES Fe,05 TS AlLO; EEU S TR R
(cm) (9/kg) (H20) (cmol/kg) (9/kg) (9/kg)
Re4LE mMEW] 50~110 12.89 5.48 11.88 148.4 30.7 AT ZOKERA . AR R
RELLSE ) URARE 40~70 13.8 5.10 8.02 108.3 226 A KA AR R R
AR: LPERERE 80~ 130 4.4 4.80 8.91 51.1 115 AT KBRS A

BH 251U B FE H -OH B Sz 56 ¥ e 1) pH (B4
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Fic il 0.2+ 0.1 A1 0.2 mol/L (1) F. CrO,Z F1 H,PO, %
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A 3 M e, LRI 3 A3l e 2k e,
S A A& R pH, F EbRE19£7 0.01 mol/L (1)
HCIO, W1 & W FE B JBUTI-OH, A4 R pH 4iFFfE
SEAH. [FII NaClO, [0 725 FISE 5, FRIVTHFER RIAET
-OH B, Hahi e E hiLE Radiometer A 7]
TIMB854 4> [ B AT &AL, PRIRIEERIRIRE N 2 so Bt
HLEIELE 3 IR,

2 HR54E

AR pH TPAEF7E B BARE L1318 = m IR Mi Bd-OH
B hE
3 P AE B WG LT R T W R R -OH B
WEh N & 1 B A6 F AR &R pH 5.0 IR
Ji-OH ok, HUUE pH 6.0 111, pH 4.0 BRI
-OH S/ o X —EHEAE pH 800t F kb
/MR —3, %00t BB e RE pH 38 n
My, 2946 pH 5.0 A4 A&, R)GEH pH FiE—
ATEENRDN X8 TG pH I HY S F AR B SR,
BRAR TR R i F IR, SO R R &
pH IF, 3R s g, X F R AE A
B, A F ARG AT IR AR, g SLR B
BRAR - Harrington 255 F 1R 11 S5 [ (1 P b2 i 1
EQILIAGENRENYE =& I P DV SR I et I w20 i ol 3
RN, MRS AR R R-OH 8% .

CrO,> Wr Bt ik Ferb-OH B CEEBE pH 38 i ek
71N, 3 55 LA R AR LA 3R T 1 R B R pH (AR 4k
T —5, CrO> 76 ] A% i fiy - 393 T X)W Bt - it

2.1

pH H 0 & NE T, X 5 F AT A A,
FEH T pH 880, IR R A, 6B
TR J1 3958 . HoPO, W B Ik H -OH R I & Fifi
pH ARG LEHT 2 PP & 7/, XRS5 e AE r S Hifi
BRI AT A1 55 HPO, EE Fe IR AS Hifif +
S T 1AW PR pH AR AEAR /NG, 33 -OH B
Bt pH 1728 Ak AR P 35 /N B2 J5 D . Ryden 25 P0F 5%
HoPO,~ 15 R AR Ha ap 48 58 T W B At 08 55 21 SR ARL R
S B L RIS R, 6B B T AN R S 4
fFF-OH BRI 2 /b F 3w Te 48 R m 1
B R PRI /N

3 B E LRI, AT DURIUEATTR-OH &
(I NF K e F>>H,PO, >CrO,%, X5 nJ 48 Hifi
Tt 3 IR IR MHE RN 8, A
AEAEA R AL 5% o B WS B Sk it o 5 - gk
AR 1-OH K AEZZH N, 1T Cro > 5 SO.»
AFHBL, W BRIt 2 1T 6 T 22 H 5k L R AR A 0 36 1T 117)-OH,
KRR, FBEIR-OH AR/ MY,

3 IS A R I e 1 ST VG T 3 T R B s
-OH BTN 12447 A 5 BRI ar e AL, HLpksk
USRAE/ g
2.2 pH 5.0 BRARRELIEX F. CrOo,> 0 H,PO, MRt

B-OH Biah h =

Pl 2 S 3 Bl BH B8 7 AE 3 o n A% e fi 15 mp g B
-OH B i bb A, nT LG, F 76 B IR 203 At
Vo] s 21 458 4 1 W B 5t 2 PP -OH BRI B g 2 o 4
AEE Ay, AH R R R T R VLV 41 8 1 B IR
JRIF-OH . 2 P& S AR B B 76 3 P -3 1
B IF-OH B I f: B /NI AR ], 38k I A 21 38
>R AE LU > VI PG 4038, X I 2 - 3 v 2 A b
BRSO/ — 8. Haek. e el
BT A, A SRS, P T
AW B e v 9T B W B B R R BRI -OH R
Ko



S TR T WRTRARANV RS TR AR AE AT AR LT S T B R R R BRI ) 951

-OH BT8R (mmol/kg)
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Fig. 1 Release kinetics of hydroxyl from latosol in Kunming due to adsorption of F', H,PO,” and CrO4* at different pH values
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Fig. 2 Release of hydroxyl from 3 variable charge soils due to adsorption of F', H,PO, and CrO,* at pH 5.0
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Table 2 Parameters of Elovich equation fitting kinetics data of hydroxy! release from variable charge soils

and the quantity of hydroxy! released within the 2 minutes

+4 I 25+ 2 min Y (1-OH Bt (mmol/kg) a k R?

F L 235 F 64.62 66.81 5.46 0.93
H.PO, 14.81 13.76 3.18 0.98

Cro# 7.25 7.06 1.06 0.97

TR 215 F 60.67 63.52 6.50 0.93
H.PO, 12.18 9.92 2.89 1.00

Cro> 493 5.25 0.50 0.82

PN R F 41.44 42.31 6.04 0.95
H.PO, 0.86 0.50 0.48 0.99

Cro” 0.74 0.29 0.30 0.87
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Kinetics of Hydroxyl Release from Three Variable Charge Soils due to

Specific Adsorption of F', Phosphate and Chromate

JIANG Jun*?, XU Ren-kou', WANG Yong*?, ZHAO An-zhen'
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;
2 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China )

Abstract: The kinetics of hydroxyl released from three variable charge soils due to specific adsorption of F', phosphate and chromate were
investigated with automatic potentiometric titration meter. The results indicated that the amount of hydroxyl released by three anions followed the
order: F>> H,P0O,> CrO,*, which was consistent with the data of adsorption of these anions by the soils. pH showed different effects on hydroxyl
release from the soils in different anions’ systems. In F system, the highest amount of hydroxy! release was observed at pH 5.0, followed by pH 6.0
and the lowest amount of hydroxyl was released at pH 4.0. In chromate system, the amount of hydroxyl released decreased with the increase of
system pH, while the effect of pH on hydroxyl release in phosphate system was small. The Elovich equation fits the kinetics data from 2 to 60 minute
well and the rate of hydroxyl release decreased with the increase of reaction time. Although a big difference of hydroxyl release due to F~ adsoprtion
was observed within the first 2 minutes, small difference was found in F~ system for the rate of hydroxyl release from three different soils from 2 to 60
minute. While in phosphate and chromate systems, the rate of hydroxyl release from the three soils followed the order: Latosol from Kunming >
latosol from Xuwen > red soil from Jiangxi, which was consistent with the content of iron and aluminum oxides in these soils.

Key words: Variable charge soil, Fluoride, Phosphate, Chromate, Specific adsorption, Hydroxyl release



