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Fig 1
Structure of a crystal surface terminating in bivalent anions (@) and in

univalent anions (b).
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Table 1 Comparison of Various Silanol Determinations on Aerosil
Specific .
surface  SiOH groups
Reaction Deotermined by area
(m*/gm) (meq/100 gm)
Weight loss minus free water  Noll ef al. 180 103
(Karl Fischer titration)
ZerewitinofT Uytterhoeven and Naveau 178 122
Thionyl chloride, outgassed Uytterhoeven and Naveau 178 62
at 180°
Thionyl chloride, outgassed Boehm and Schneider 145 65
at 180°
Deuterium exchange after Boehm and Wistuba 1456 113
outgassing at 200°
Titration with NaOH to Boehm, after Sears 145 67
pH 9.0
Reaction with BCl, Boehm et al. 145 656
Methylation with CH,OH at Gokgek 145 66
200-250°
Al¥* sorption from AI{OH),Cl Boehm and Schneider 145 60
UO0,** sorption from uranyl Boehm and Brand after 145 52
acetate at pH 5.4 Stanton and Maatman
Infrared spectroscopy Wirzing 145 116
9) H.P.Boehm, Angew.Chem.internat .Edit. v 5. 533(1966)
10) HE, /EE. RE, Kb, &M, 55, 20(01982)
11) (R, BB, 18(8, 133(1979)
12) ’SBAMS57—-159856

—-10—



Table 2

Some Reactions of Surface Hydroxryl Groups on Analase

Reaction

Number of reacting OH
groups (mmole/100 gm)

Sorption of F- from unbhuffered NaF solution
Sorption of F- from NaF solution huffered to pH 4.65
Sorption of Na* frorn NaOH solution

Sorption of Ca?* from Ca(OH), solution

Exchange with D,0 after evacuation at 100°

Sorption of AI** from AI{OH),Cl solutions

Treatment with SOCIl,, Cl- content after outgassing at 250°
Methylation with diazomethane

Benzylation with phenyldiazomethane

Chemisorption of NH;, outgassed at 20°
Chemisorption of NO,, outgassed at 20°

Sorption of PO~ from NaH,PO, solution

22
44
36
41
38
43
43
18
17
23
21
40

Fig 2 Structures of (001) crystal faces of anatase: (a) clcan, (b) hydrated; (c) hydroxyl-
ated [cut through (100) face]. The broken circles indicate-how the lattice would continue.
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Table 3
BEMHESK
Wave number, No. of oxide

&<, BAMT, Buand cm, 7t Site nearest neighbors
CROKEE A 3300 A 4
rhgtae s B 3744 B 2

C 3700 C 0

h T

tHALRTA D 3780 D 3
5o TCIKER I 3733 B 1
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Fig 3

Types of isolated hydroxyl
jons (+ denotes Al*? in lower layer).

Lewis Basic Br@gnsted Basic

acid site

site asid site site
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Table 4 Surface acidities of Mitsubishi #44
treated by low temperature plasma

Treating conditions Surface grOups(XIO_Ll'meq/m’)

HF % Air flow |Treating

power rate t ime I I | v Total
(W) (m1/min) (hr)

Non-treated 2.60 0.36 8.99 0 11.95

9 500 2 40.10 23.82 2475 6.49 95.16

4 86.72 6.13 45 21 27.16 165 22

5 200 2 34.74 1148 24.85 0.18 70.75

4 60.65 8.68 32.38 0 10171

2 23 84 16.65 32.11 0 72.10

10 200 4 42 33 14.36 10.87 358 7TL14

¥ HF : High frequency
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