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Abstraet: A series of BeO-Si0, catalysts were prepared by coprecipitation from the mixed solution of berylium chlo-
ride and sodium silicate. The addition of BeO to SiO, caused the increase of acidity, acid strength, specific surface area,
and acid catalytic activity, giving a maximum at 20 mol% of BeQ. On the basis of x-ray diffraction pattern, the cata-
lysts calcined at 400~500°C were found to be amorphous, having both Bronsted and Lewis acid sites. Catalytic
activities for cumene dealkylation were closely correlated with the acidity of catalysts.
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Fig. 1. Infrared spectra of BeO-SiO, series of cata-
lysts calcined at 400°C ; (a) 1-Be0-Si0O,,
(b) 10-Be0-Si0,, (c) 20-Be0-Si0,, (d) 33-
Be0-Si0,, (e) 75-Be0-5i0,, (f) 90-BeO-
Si0..
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Fig. 2. Infrared spectra in the O-H stretching re-
gion of (a) Si0, (b) 1-Be0-Si0,, and (c)
20-Be0-Si0..
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Fig. 3. X-ray diffraction patterns of BeO-Si0, se-
ries of catalyst calcined at 900°C.
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Table 1. Specific Surface Area of BeO-SiO, Series
of Catalysts Calcined at 400C

Catalysts Surface area{m?/g)

1-Be0O-Si0, 206.4
10-Be0O-Si0, 321.0
20-Be0-Si0, 3324
33-Be0-Si0, 329.4
50-Be0-Si0, 292.5
60-Be0-Si0, 2375
75-Be0-Si0, 227.1
90-Be0-Si0, 163.0

pure-BeO, 142.17

Table 2. Specific Surface Area of 20-Be0-Si0, Cal-

cined at Different Temperatures

Calcination Temperature('C)| Surface area(m?/g)
300 294.8
400 332.4
500 4724
600 460.2
700 430.0
800 376.5
900 300.8
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Fig. 4. Variation of acidity with BeO content.
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Table 3. Acid Strength of Beryllia-Silica Catalysts

Indicators pKa | Si0, 20-Be0-Si0, 75-Be0-Si0,
Dimethylacetone +33 | + + +
Dicinnamalacetone | —3.0 | — + +
Benzalacetophenone | —5.6 | — + +
Antraquinone 82| — + +
p-Nitrotoluene -11.35| — - -
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Charge difference : (+2/4—2/2) x4=-2

Fig. 5. Model structures of BeO-SiO, pictured ac-
cording to Tanabe’s postulates (a) when
BeO is major oxide ; (b) when SiO, is major
oxide.
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Fig. 6. Infrared spectra of NH; adsorbed on 20-BeO
-S10, (a) background of 20-Be0-Si0, evac-
uated at 400°C ; (b) NH; adsorbed on (a) ;
(c¢) after evacuation of (b) sample at 230°C.

A o] 7%= Bronstedito] AAdo| it}
Ar7)el| 4] +=2]¥l Tanabe modelel] w29 BeO-
Si0;, &vl= LewisAt#} BronstedAbg- 7124 =},
o4& #<lsl7] $18te] 20-BeO-Si0,o &2 NH;
2] IR spectra® <93e] Fig. 69 fehligict. 400°C ol
A AF" Zuiade] NH, 8 torrs F34)21 & IR
spectra® FAd o] BH NH,o] F2e R ougle}
3740cm™'e] 31+ silanol group?] O-H stretching
band7t A9 §leiA| 3 Al 3500em™' o]3le] o}F
9e band7} vebdoh(Fig. 6(b)). o= silanol
groupell NH;7} =Si—OH---NH,9} 7o] Fagte
F272%4 O-H bande} &2% NH;o A&AFd
2% band7} FEH] vebde Zlelo29] 2eln
1626cm™'2k 1447cm™'o)l Wi A¢E NH,e} H*ol 2
&9 NH #5j9 bandEo] z4 vehir}. &4
22 FF8 NHE AAsL7] $45te] 230TelA 14]

J. of Korean Ind. & Eng. Chemistry, Vol.7, No.2, 1996



250 &Y -2 -

20

v
18 +

Reaction Temp.
16 v e :450°C
v 1500°C

14 |

°
2| / \
10 v [}

S~—

Activity( X 10~*mole/g)

4 ¥ v
» .\
2 \V
[ )
0 1 i L A 1 1 i 1 I3
0 10 20 30 40 50 60 70 80 90,
Sio, Mole % BeO

Fig. 7. Variations of catalytic activity for cumene
dealkylation with BeQ content.

% 9] IR spectra(Fig. 6(c))E #Fs}e] Bd
NH,7F &ztslo 8 3742cm™'9] silanol band7} 7+&
7} o] FEEHGS S & ¢ 9k 23T 1626¢cm™
o] LewisAlo] F 2=l NH;o band9} 1447cm ‘ol Br
onsted4bel] 25 NH,9] bandE £ 4 9t} o] 2
= Be0-Si0, &v)= Lewis A7} Bronsted Abg-
2F 7ML ol Ty I md ¢4 =94
Tanabe model®} ZAz}olx dX o)

i)

3.4, Zojgy

A Aol A9 gle Si0el BeOE st wb%
AgEels fle AR Ade A4EE AE7A
A Bttt FAAYe R A xg Be0-Si0, E3Hit
3}Hgo] Ar=u2 4 FAo] 2E7FE cumene dealky-
lation HFES test WrSo R eldte] FZA}Egr).
cumene?] dealkylation ¥}-3-& ojx Az 713t AlA)
719 Agel A dolcin waslol U301, o
el 4712 74 S0, BeOZ M7}shel BeO-Sio,
Zujo] A9 A7|= H<-828 # 7sitte 7ol
Sl AFEHATE 400CAA 249 Fvie 24
£ BeO &9 &2 Fig. 7o Jebuigict. o8
o] vlegt Si0ef BeOF #H71td S0 #4o] 3
7Fste] 20mol% A B & BAFgrt 13e
BeO ol 3712 +% HA rastanh. F3o

T8, A7 A 2%, 1996

st - A4
22
20 v 'Reaction Temp.
18 F ® :450TC
—~ v 1 500C
2 16 -
Ky
[=]
E Mf .
|
= 12b v
x
ERUS \\
3 .
° L v
Z s NS
6 \
~
g e
2o/
Z Il 1 t \

It L e
300 400 500 600 700 800 900
Calcination temperature, C

Fig. 8. Variations of catalytic activity for cumene

dealkylation with calcination temperature.
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