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Abstract : SF¢, which has a high global warming potential, can be decomposed to sulfur and fluorine compounds
through hydrolysis by H,O or oxidation by O, over solid acid catalysts. In this study 7y -ALO; was employed as
the solid acid catalyst for the abatement of SF¢ and its catalytic activity was investigated with respect to the
reaction temperature and the space velocity. The catalytic activity for SF¢ decomposition by the hydrolysis
reached the maximum at and above 973 K with the space velocity of 20,000 ml/g.c.ch, exhibiting a conversion
very close to 100%. When the space velocity was lower than 45,000 ml/g.c.h, the conversion was maintained at
the maximum value. On the other hand, the conversion of SFs by the oxidation was about 20% under the same
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conditions. The SEM and XRD analyses revealed that the y -AL,O; was transformed to @-ALO; during the
hydrolysis and to AIF; during the oxidation, respectively. The size of AlF; after the oxidation was over 20 ym, and
its catalytic activity was low due to the low surface area. Therefore, it was concluded that the hydrolysis over y
-Al;03 was much more favorable than the oxidation for the catalytic decomposition of SFs.

Keywords : Hydrolytic decomposition of SFs, y-AlL,Os, AlFs, a-ALO;
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Figure 1. Schematic diagram of experimental apparatus for
catalytic decomposition of SFs.




Ay 7125 FHeES oz Ak ey At
Holl= heating band7} #3xle] 7}¥€o] 715% mixing
chamberE HX4| &t o, SFe2] 713l E A3 & 718
AA SFesl ol 3712 FYUHESE ik 3 44
Eoll 23k e 233t ] &3S B8] $18ted Hke7]
I FA440] Aol HIZE AFY FHRE o] 43 on,
NaOH & EHE Axect Fujdsube2 44 «
-AlO3(Strem Chemicals Inc.)2 0]€3t] N 5.E 3lof ul
2% 773-1073 K o)A wh3AgE stk EE2
Q1 SFe¥= 5,000 ppmZ TA3A 1 NoZ A7 AZ F S
100 cm”/ming. FZHEE 20,000-60,000 ml/gech W9 o)A
FEEAT WS A Fo dojxE WHgE 9 AHEES
Hayesep Q (8 ftlength, 1/2 inch-O.D)ZH] 3} GATE A&
7](thermal conductivity detector, TCD)7} 72kl 7|3 2 v}
& 718 3}(Donam Ins., DS6200 model)E ¥+-37] Sta} &}
Ao ddste] AAZEoE A Y FFEA 3o SFs 3}
2 Eq. 308 AArsigith

olo

i

SFe¢ Conversion = (Fsggin — Fsrsout)/Fsrein X 100 3)

22 Bl SHEA

W AT Zuld FPA WS Uns) da XRD
(X-ray diffractometer, PANalytical Division) £4]-& 3391
ot AP AFE 40 KV, 30 mAo] i, 0.16 degree/min?] F
AFEE, 26 = 10-80°9] Molx FA33ich Suje 3
2 AT E Hedl 3F 3l 473 KZ 2417 o]AF A A %,
AAL 5 FloA AAZE BET (BET surface area
analyzer, GEMINI 2375, Micromeritics)& A}g3te] P/Py =
0.05-0.3 B9} YellM o] FAstict S o] mlAg 7=
£ BEsP] {8 EDS7E At AAMAE FARAER A
(FE-SEM/EDS, HITACHI, LTD)& o] £3}9it}. vk & B}
2& BEAF] 4sh A3 FI-IR (Fourier transform
infrared spectrometer, FTS-3000MX Excalibur):= 73] 3
Vg ARSI 713l wbS BAMES wavenumber =
550-4,000 cm” W9l A EAsteitt,

=}
=

w
T_;IH—
e
K

[=3

7HFEH G DS f5te] HEEE R SFes) 34 HyOs}
0% A7 HIg7)2 FF8h WhHE& SFe : H:O = 0.5
. 12.5, SFs : Op = 0.5 : 8.89] H3u|(volp) 2. TFag 0o,
F7H45 T+ NoE balance gas® 0]-£3819] 20,000ml/g b ©.
2 PN e Ee g y-ALOsS FWjEYE A}
st om, WhE25 i 773 ~ 1,073 K H$jelix| 50 K7td o=z
#Ech 712be] RS T ZAA FHuljE-aut-2-o) 2%t
SFed3H&-3 Figure 29 Jelyict:. 257t S7HE5S

Clean Tech., Vol. 15, No. 4, Decernber 2009 275

100 '/: * -
7
7

30 1 » .
o / Hydrolysis
g /
= /

60 1 :
.% 7
@ Jd
% 40 1 4
Uw /'/ Oxidation
% .

0

800 850 900 950 1000 1050
Temperature (K)

Figure 2. SFs conversions in the hydrolysis and oxidation
at various temperatures.
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Figure 3. SF¢ conversions in the hydrolysis and oxidation
for 100 h at 973 K.
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Table 1. BET surface area of fresh and reacted catalysts by
hydrolysis and oxidation for catalytic decomposition
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Table 2. Element compositions of fresh and reacted catalysts by hydrolysis and oxidation for catalytic decomposition
of SFs measured with EDX

Reacted
Fresh
Elements Hydrolysis Oxidation
Weight, % Atomic, % Weight, % Atomic, % Weight, % Atomic, %

O 54.84 67.19 49.42 62.23 - -

Al 45.16 32.81 50.58 37.77 28.55 21.96

F . - - - 71.45 78.04
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Figure 5. XRD patterns of fresh 7-ALO; and the catalysts
after hydrolysis and oxidation for 100 h at 973 K.
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Figure 6. IR spectrums by products produced by catalytic
hydrolysis ¢f SFs at various temperatures.
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Figure 7. SF¢ conversions in the catalytic hydrolysis of SFs
at various space velocity at 923 K.
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