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Spectr oscopic invesigation o altertions o illite surface properties by
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Abgtract : Joectrosoopic goproaches were gpplied to gudy the changesin surface properties o different naturd illites, caused by acidbase po-
tentiometric titration. Based on metching results with the sandard XRD patterns, the changesin intendtiesdf the diagnodtic reflections indicat
ed that the formetion of suface Al —3 conplexes. Smilar features were d< shoan in the microscopic Raman gectra, where the vibrationa
pesks o 9 —O and Al —O bonds dininished following acid atack , then rose again &ter hydroxide back titretion. The varied ratio of dgnd in
tensty between " Al and ' Al ppediesin the? Al NMR spectra , together with the nearly sable BET surface areas dter adidic titration , irferred
thet the basd planesin the layer texture of naturd illite contributed to the rdease of gructurd conmponents aswell asthe edgefaces. The com
bined goectrosoopic evidence suggested the interactions o illite suface steswith slicic acid and hydrolyzed d uminum, generati ng from di sl ut
tion o illite subgrate.
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Table 1 Main condituertsin illite solids(average +one gandard deviation) and in two supernaarnts
e LPS WT
90,( )., % 72.5+0.2 64.7+0.1 55.7+0.3
Al05( ). % 14.9+0.2 15.6+0.1 28.9+0.5
9% 9%/ %° 3.92/8.79/0.42 4.84/7.87/0.29 3.74/10.08/0.74
Al AP %° 0.22/2.54/0.83 0.167 /2.04/0.64 0.33/5.86/0.62
K/ K/ %° 1.05/3.78/3.25 0.77/7.62/4.94 2.20/60.61 / 43.15
BET 4 m/g 25.15+0.14 49.19+0.27 19.04+0.05
BET . né/g 26.19+0.21 53.40+0.03 19.01+0.11
d(001) .nm 0.999 +0.001 0.999 +0.001 0.991 +0.001
a. 10" nol L ;b. :c. (10gL) L %;d.
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Fg.2 Microsoopic Raman gectra of LPS sanple
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Table 2 Asdgnment of the vibrationsin IR and Raman ectra o the illite sanples
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Fg.3 Powder XRD trace of LPS sarple. The incor-

porated table shows the diagnodic diffraction
for naturrd illite
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Fig.4 Slid gate 9 MAS NMR 9ectra for the illite sanples
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Table 3 Chemicd shift vluesof ZAl NMR and intensity ratio between VAl and V'Al
/ WC LPS WT VAIMAI WC LPS WT
Vial 2.8ppm 3.6ppm 3.5ppm 0.73 0.17 0.89
VAl 60.3 7lppm” 61 69ppm” 61 69ppm” 0.58 0.17 0.67
-73" "ppm - 73 79 ppm - 73" ppm 0.69 0.17 0.65
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— OH + AP + H, 90, — — DAI(0S(OH);) * + 2H" 3
, — SOH .
WT K* (
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— XK+ H —— XH+ K (5)
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