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Characterization and Deintercalation Kinetics of
Kaolinite/y-Aminopropyltriethoxysilane Intercalation Complex

LIU Qin-Fu* JI Yang DU Yan-Na LI Xiao-Guang LIANG Peng
(College of Geoscience and Surveying Engineering, China University of Mining & Technology, Beijing 100083, China)

Abstract: The kaolinite/y-aminopropyltriethoxysilane (K/APTES) was prepared with a direct displacement
intercalation method by using kaolinite/methanol intercalation complex as an intermediate.The samples were
characterized by using X-ray diffraction, Fourier transform infrared spectroscopy, thermogravimetric analysis, and
TEM analysis.Analysis suggested that the amidogen of APTES forms hydrogen bonds with tetrahedron siloxane
and interlayer methoxy group of the kaolinite/methanol intercalation complex. The APTES molecules are arranged
in double layer aslant between the kaolinite layers, and the inclination angle is related to the temperature.
Because of hydrogen bonds are broken by APTES, the K/APTES intercalation compound appears clear scroll and
exfoliation. The kinetic triplet of APTES" deintercalation from K/APTES intercalation complex was calculated by
Satava integral method and Achar-Brindley-Sharp-Wendworth differential method. The activation energy E is
197.8 kJ -mol™, the logarithm of pre-exponential factor lg(4/s™") is 14.60. The mechanism function is G(a)=a+(1-
a)ln(1-a) and fla)=[-In(1-a)]™".
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Table 1 Results of experimental data by Satava integral method

Goodness of fit /% E / (kJ-mol™) lg(A /™)
No.2 function 99.09 207.3 15.87
No.9 function 99.21 214.4 15.83
No.17 function 99.29 109.0 8.25
No.21 function 99.35 113.9 8.51
No.22 function 99.28 116.5 8.61

% 2 Achar-Brindley-Sharp-Wendworth {5 & it E & #
Table 2 Results of experimental data by Achar-Brindley-Sharp-Wendworth differential method

Goodness of fit / % E / (kJ-mol™) lg(A /s
No.2 function 99.71 188.3 13.32
No.9 function 97.70 143.2 10.80
No.17 function 61.63 354 3.18
No.21 function 61.63 47.3 4.00
No.22 function 61.89 533 4.37
0+ b
(a) " (b)
1=
=
S < 6
5 -2 =7
= g
g
94
0.001 4 0.001 5 0.001 6 0.001 7 0.001 4 0.001 5 0.001 6 0.001 7
1/T/ K 1/T/ K
10 2 SHLE R EUE ] Satava TR 45 (a) M Achar-Brindley-Sharp-Wendworth 5737 (b) 9 4R 304 it £k

Fig.10
differential method (b)

Linear fitting curves of No.2 function by Satava integral method (a) and Achar-Brindley-Sharp-Wendworth
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Sharp-Wendworth 53 % (& 10, b)i#f 17 205 1)
AT Fros, SR T 2 5 HLH R O K/
APTES 4 J2 52 & Wy I ik S 07 1) & FE A&

3 & it

(1) LAy U A/ B 5 45 ) w44, ) o 4
Bl g T ABCRZ [ HE(2.69 nm) | 5 1 )2 #(97.1%)
) K/APTES #i )25 &%), APTES 43 [ 2 £ 5 i 4K
PR K/M A D0 T e S R % 4 A R A\ I A R 1
ey AR R A B G TR U EURE  APTES 43
R P AR F 0 A SR ] AR S A G,

(2) )2 APTES BN T e 08 41 J2% 0] 1)
TR T w5 A A B 2 A v R S T AR R 2 S R RN
TR Fr J2 2Z IR 5 7, (45 K/APTES i 2 2 6 W1
oy iR B AT

(3) K/APTES i )2 & & W i ik #2433 &
HEAT 85— & K/APTES #i)2 &2 G W R EK 78 &
T )2 ) AR 0 B ek o0 A, 28 =20 WA 250 APTES
T 433.9 CAG KB, KREFN 8.7% ;4%
=5y e A R R Y A

(4) R Satava #1537 F1 Achar-Brindley-Sharp-
Wendworth T 70k M 45 A 3 157, K45 K/
APTES #i )2 5 & Wy In #58 #x 52 07 o 72 3 7 Valensi
Dy AR H A MESR AL SR 2P I A T XK 2D, U
HIE a-r M2k, HALB R ECH  fle)=[-In(1-a)]", G(a)=
a+(1-a)ln(1-a), WHfLEE E FHEHTE T A I Satava
U3 2 M Achar-Brindley-Sharp-Wendworth # 73 ¥
RS RV 1H B £=197.8 kJ -mol ™, 1g(4/s™") =
14.60.,
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