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A study of surface acid base properties of k<ol nite ¢n the basis
of the mult «ites modcl

GAO Song, HY Guang ping, WU Hong hai and SUN Weiya

(Depart nent of Chemistr;, South China Normal University, Guangzhou 510631, China)

Abstract: Sutface ac'd_base properties of kaolinite were investigated by potentiometrie surface titration. On the
basis of the multi_sites model (assuming the presence of >A120H , >A10H and /SiOH ), relative parame-
ters of proton adsorption/ desorption were calculated according to the experimental data which had been corrected
in consideration of the kaolinite dissolution. T he reactions at every site were also discussed. T he influence of var
ious ionic strengths and kaolinite dissolution on the results of potentiometric surface titration was studied. The
point_of_zero_net_proton charge of kaolinite ( pHpznpc, 5. 2) differed from the point of zero charge. Below pH 5.
2, the positive charge at the kaolinite surface was mainly attributed to the formation of silica rich/ aluminum de
ficient precursor complex and proton adsorption at aluminum sites, whereas above pH 5.2, the negative charge
at the kaolinite surface was contributed chiefly by deprotonation of Si and Al sites.

Key words: kaolinite; surface acid_base potentiometric titration; multi_sites model; surface site densities

e A A — b L ORG LA,  RAR. EETE.
AT JURL 1) = B 4y . JC R i B 7 i o KA el AR T 101 B AR R EERR SR,
KRG h 2 B EHLE AT ALy FIAE S« USRI 1 1A AlOo( OH) 4 J\ TR Fy (=K 81
IR VRV E MOV R SEEGRERM, MXMER A2 M1 A Sio, VU A F (kU 2) 3% 2 1M K,
FEZ ARG RMERARMBRBYE &1 A gREr . T2 AT T ob Vi,

U kS HEE: 2004 - 10 - 12; 21T HHY: 200501 - 04

RETE: [H5 A RFEIE 4% B H(40373042) ;1 447 FUR B AL 4 ) 0 H (031504)

TEEE M & 3501979 ), L, Wi L, E_mail: ceyy1022@ 163. com, Tel: (020) 33526307; 0TI HR A Sl 1965 - ), Y5, 11, il #
¥, WFTTT 00 BB A 2 A P A



240

ok 24 3

1

Fig. 1  Structural diagram of kaolinite
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Relation diagram between surface site density and pH value in NaCl solution at various ionic strengths
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() —without consideration of kaolinite dissolution; M —with consideration of kaolinite dissolution
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at various ionic strengths
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Table 1 Surface site densities and equilibrium constants for protonation and deprotonation surface reactions
B 0,/ Bmolem™ ? pK,y 0/ Bmolem™ * pKo 03/ Bmolem™ * pKs 04/ Bmolem™ * pKs4
0. 1M 9.69 1.67 0.998 3.24 3.33 6. 64 13.56 10. 13
0.01M 10. 15 1. 65 0. 898 3.21 3.25 6. 69 13. 81 10. 46

12 13 4 53 51 1 5 R 2 0T A B

RU A7 AE 2 T BCA AT, ¥ pH= pHpycli, 6o 1
DIA R . FEIXFIG LT, A« % faf 4207 IX MR
WIS . NIk, Davis 25 ( 1990) E 0K 5T 1 2% 1
faf Oy AT I pHAELFR Ay 2245 T 1~ FiL Ay 25 8%
pHpzxpe( point_of_zero_net_proton charge) . % Jii 1~ Hi
fa JiiL 55 pristine point_of zero charge, T FR A pHppzc)
SEARTEN ) KRR b HY FLOH™ g — A7 vk
I T T A L R R T
YR TNC 2 7S A Ffar 9 (E TN S T
far) , BT LA 0g &1 oy . BRI, XF 1 0E A S A 4
K 09, BMEAAELET PR, BT 3 5 TR A
FLfaf, 2 2 1 HL ey b 2 I, 31T 0T 7 FLAT oy AN
TE . BT —F 0, 3 pHpane A — @l
e, ZEBE I AT B T B R, A L A )
ERVR ST P R Bk FE o W o 2R 1 2SS WAE pHipzec,
%0 5 W50 22 1T R R A U R S AR TR K A BT
1, Parker 257 1979) M0 AZ 55 A8 N SR RN 228 .
B v SLWE Y R W ( Kawakami et al., 1985),
AL—OH —Al [FF B SERRPE L AIOH [ 1 35
B, SSRRA TR AIOH [IWR MM, A A 2
T 125 fi% B pKa, 3.3) 58I AU W b S i
CAIOH (RIS AR AL pK o, 4. 5~ 8) HDL; T 32
fir, VP& 5 %0 W% PALOH IR fr, %%
IHZAT 55 A7 7E B0 i T % R385 )2 ( Devidal
et al., 1997) [T i, B H1 F- 5T 7~ X vy 0% A0 3¢ i
DALOH (¥, P /L BN Sio™ W7 3 5 B
AR SIOH . GERESTERIZ N T AT R T
Wb, & J LT Si0, 2, Si0y 1) pHygp K 0. 5~ 2

(Stumm, 1992), 55 %AV 55 18] 2 100 2 % 5 50 pKar,
1.7) A — 8, XPS 1 43 #7 ( Devidal et al.,
1997) KW, 7E W pH< 8 4 1F F iy 4 & il
AV Sibtb A JECR I 1 BE4E 0.7~ 0.8, N 2 tn] Lo
B, 7E pH AL T 2~ 4 ERYESAE T, mld A 10
BRI R R S, DR TR R TR S A
SR TR . AR X e 0 A 1 5 () B 5 ( Bardy et
al., 1996), n LLHE W7 59 B8 A7 57100 B W% i 06 A7 (1)

USIOH 3 TA L, HRIRA Y S LT % B L AL
AP AN S Bl B TR £ BeI A = !
W, U T 2 A A % B Ng (AN nm?) A 9
Nnam?, KGR (Davis et al., 1990) O AT R
R EAL 1. 3~ 3.4 N nm? . BRI N
T 0 A R RE R A — BUA R 3 BUA WP
R EE TR N S A 1 )2 R, 52 R
SERA N . WG W (Brady et al., 1996), IF %
A ALOH3 %t HBE pH 8 939 i vk 2> 1 5
pH= 3, IERHZA AIOHY X HHF pH= 3 ik
JEIEARAAZ, 2 pH AL T 3~ 5.2 ]I, B pH {H
WO HACH Wb, 25 pH (KT 9 B, ALY M far f H
fof o KT Si A, pH /N T 5. 2 IFRE b, pH {4k
T 5.2~ 9 Z AN faf 5 v faf, pH A KT 9 I L0
FI i B LG 3K B AR S . MR i A& Skl pH
RITH e K, 78 pH = 5. 2 Ik WA, 2 Bt pH
M TF & MRS o 255 2% 18 AN T R N, AN &
W A 2% gy il A5 AT OF pH = 5. 2 I 38 By, Bl i
Hi o %, 530k Schroth et al., 1997) gl 47 (1)
pHpzvee= 3.0~ 7.5 #IV1 4 .

#*2 AF pHFHTHKRARIAMRE ALF Si
Table 2 Dissolved Al and Si at the surface of kaolinite under different pH conditions

pH 2.0 2.2 2.3 2.4 2.6 2.8 2.9 3.0 4.0 8.6 9.8
AlfmM 0. 185 0. 181 0.174 0.169 0.163 0. 158 0. 148 0.117 0. 086 0.00 0. 004
Si/ mM 0.10 0.10 0.11 0.11 0.11 0.10 0.09 0. 06 0. 06 0.04 0.05

Al/Si 1.8 1.5 1.5 1.5 1.4 1.5 1.7 2.1 1.5 0 0.1
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