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Abstract: The global environmental problems have been caused by the release of CFCs. Therefore, methods for safe destruction of recoverd CFCs
will be eventually needed. The objective of this study was to develop and test a catalyst operating at a mild condition for the decomposition of
CFC-113. In this work, catalytic oxidative decomposition of CFC-113 was carried out over aerosol TiO»/SiOXATS) catalysts prepared by the
sol-gel method. All ATS catalysts(Ti/Si mol ratio=1, 2, 233, 4) showed high initial activity. However, the deactivation of ATS catalysts was
found that more remarkable due to an attack of fluorine and the destruction of ATS structure(Si-F reaction) from analyses of SEM-EDX, XRD
than Ti0»/SiO; catalyst prepared by the precipitation method. ATS catalysts prepared by more acidic prehydrolysis condition were found to have
still more activity and longer life-time by increasing of acidity. The activity of ATS catalyst also depend on the content of TiO,. There was reason
that the acidity of the ATS catalyst was increased with the increased content of TiO: from 50 to 80 mol %. Solid superacid catalyst (ATS/SO#)
modified with HzSO4 solution was prepared for high activity and lower deactivation. The reaction of ATS/SO¢ catalyst also exhibited even higher
activity and lower deactivation than the original ATS catalyst. It is suggested that the addition of the sulphate species clearly inhibit the deactivation.
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1. M =2 trichloro-1,2,2-trifluoroethane(¢] 3} CFC-113 #H)o] gt uA 4t
Zujge] Aees FRsrh 2 2 AFEREZRE Z
4 3+ 8heb & (Chlorofluorocarbons; ©)8F CFCs HH)7} 2 &&$ WHE-9l B H(active site)o] H(acid site)o] 2L, A=H o 4
#3cHe Rowlandd) RE[1]olF o2 A7AFA 1 F84 #3 442 AZE TO-SOA7F 243 S0l 1)@
o] YEhiz olo] uld diAZA=AH HCFCs So| A%golen 8 (deactivation)o] 3 £& H5E WS B9 v At o
AT ol EF B4 BAFAY EASAA ol EARE A 2 ArE old d7e AFAYAM 2 FoAE 9y
ol WA ot 2¥u2 CFCse A EEL JAAd o o2 AR e A=A (aeroge)d] &-Alsol-ge)H FH
3 A AT TR 91, ATy Jd2des 4 £ o463 PP TIOrSi0; 2 Ti0r-Si0/SO & Az} 2
o] 71308 WA Gl ME 1 AL A7t FAHD Aok AEHE Sssich
o] BHAN 2 AT o]d AFHI[NAE dA ZAs T =, 1931 Kistler[3]o] o8] A&o2 Axd oojzde £-4
& CFCs9 AMEE b AaRdAed 2ng o4 e S0l ods) Axd AL FEQlel 2IAHAAN DzHoEN
wheexo ouix] Fof WEoE CRCse] EH AAAY 112- Ao 247zt 2 E fAHY We xuyy E/FR9E 7}

l.
r

Ad, 128 AR FA= 28 AARe F1F B2} A @

A ¥e FFE AUU4-6l 2222 o]H JojEAe] EAL
T & A& (e-mail: tjlee@ynucc.yeungnam.ac.kr) 2 Qe dhe 34 Euds 98 A 5L ZAd "az

963



964 A9E - o]FF - oHA

e Euje] EAQ T 282 F g0 E E79 g4 4¥d
I A4 groz dZH o8 ugog ojd AFA A
M FL AL Jehd FAd A3 TiO-Si0Ew 9} TiO.-
Si0/SO8 Zujste 28] TiO-Si0¢) T4 AEL ZAT 2oz
Z g AGAA B dFdMe dddes ye gHFE U}
A 4 AE A9ZA Ti-Si0EW 9 TiO-Si0YSOL ZE A
z&4. 28lm CRC-1139 AbstEs] whgdA w3848 B
FANAL &9 H502 ALse F(EL) A o3 Zuj b
A ste] WAE 2Astua sk £ A A A
B¥o @ AFE TiO-Si0EFmY &-Ay AZo] oA Ti
9 mol HIE WEHAA old we v} A Z(acidity)d 93
I W% A Ak

2.4 #

2.1, Eof ®=
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Figure 1. Pore size distribution of Ti02-Si0; catalysts by the
sol-gel method(Ti/(Si+Ti) mol % ratio =66.7: O, 50: [).
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Table 1. Characteristics of Various Aerogel Titania-Silica Catalysts
after Calcination at 773 K for 2 h (NPH; Non-prehydrolysis
Treatment, PH; Prehydrolysis Treatment)

Ti Si Sol-Gel | BET area | Pore vol. | Avg. pore

Notation mol % | mol % | treatment [ (m%g) {cc/g) | dia.(nm)
ATS(50) 50 50 NPH 653 1.73 105
ATS(H0) 50 50 PH 461 1.23 12.1
ATS(66.7)| 66.7 333 NPH 535 158 117
ATS(66.7)| 667 333 PH 487 147 121
ATS(60) 60 40 NPH 510 1.48 11.6
ATS(60) 60 40 PH 436 1.30 119
ATS(70) 70 30 NPH 401 1.41 14.1
ATS(70) 70 30 PH 381 1.30 136
ATS(80) 80 20 NPH 360 1.29 143
ATS(80) 80 20 PH 361 1.07 119

Conversion(%)

T
0 100 200 300 400

Time(min)

Figure 2 Comparision of CFC-113 decomposition activities of
Ti0;-SiOz catalysts by the precipitation method and the sol-gel
method(Ti/(Si+Ti) = 50%; M precipitation, @: sol-gel method).
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Figure 3. SEM-EDX peaks of ATS catalyst before the reaction
(TY/(Si+Ti) = 50%).
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Figure 4. SEM-EDX peaks of ATS catalyst after the reaction
for 2.5 hr(Ti/(Si+Ti) = 50%).
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Figure 5. XRD patterns of ATS catalyst before the reacation.
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Figure 6. XRD patterns of ATS catalyst after the reaction for
2.5 hr(anatase type TiOv).
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Figure 7. Comparision of CFC-113 decomposition activities of
ATS catalyst by the non-prehydrolysis and the prehydrolysis
treatment(A: non-prehydrolysis, B: prehydrolysis; * Ti mol%
ratio).
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Figure 8. DSC thermograms for TEA desorption from the acid
site of ATS catalysts by the non-prehydrolysis and the
prehydrolysis treatment(Ti/(Si+Ti) = 50%).
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Figure 9. DSC thermograms for TEA desorption from the acid
site of ATS catalysts with the content of Ti mol % ratio.
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AEol 7hdel et Ade] Fsktn F49 Ay 2 43
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Figure 10. Effect of ion-sulfate treatment on ATS catalysts
(TV/(Si+TD) = 60%).
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