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AAEE Satew Adteg Zr0,/S0F 9 NiO-Zr0,/S0I % A28l Zr (OH), ZE o
F2E ko] 2ol HolAl adEets A Ax Aol FAFAINE At ALE
Astelem C,, A S ol Fdrk X-A 5143 DTA ZAnjol ofshd ghatol2o2 A2ld Zr0, =
FAR A tetragonal phaseZ 5l Aol &E7b £48 Zr0,0l wlstel 200C F& Eokeh 22
T Ni0-Zr0, % %ol NiO7F ZrO,oll Selgl o8 whojgbol o34 710,90 A4do| 57} & 2x
oz oliowb} AR Zalel 22 NiO9] Fhekel wheb chz Al 700~-840T o4 Fal=lo] SO,
2 WEsgich

Abstract—Zr0,/SO,*"and NiO-Zr0,/S0,*>~ were prepared by precipitation followed by modification with

H,SO,, Infrared spectra of sulfate adsorbed on Zr(OH),

showed replacement of surface hydroxyls and the

formation of adsorbed sulfate groups with C,, symmetry. On the basis of the results obtained from X-ray
diffraction and DTA for ZrQ, modified with suifate ion, the transition temperature from amorphous to tet-
ragonal phase was as high as  200°C, as compared with pure ZrQ,, For NiO-ZrO,, the phase transition
temperature shifted to higher temperature due to the solubility of NiO in the ZrQ,, The sulfate ion adsor-
bed on the surface was decomposed to release SO; at 700-840°C differently depending on the NiO content.

1. M4 £ E 850 ol aboll 4 4 siwl T4} Al a4

*ﬂ% SMSI)ol eejubrt, NiO-Zr0,2 %ol &=
Zirconiat Zvf, Zwlghad] 9 ceramicse F 8 MSI &4bo] doju}z] t=ctz v astadch (5).
& ez gol dr=x Adck(1-4). Ni0-ALO, ‘g;% ALV L NiO-Zr0, 2o S 2l z5lo] E}s}
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Fig.1. Infrared spectra of samples modified
with H,S0,: (a) Zr(OH),, (b) Zr(OH), modi-
fied with 1N H,SO,,(c)b sample follow -
ed by evacuating at 400C for 1.5hr,(d)
25- Ni(OH) - Zr{OH),, (b’) 25- Ni(OH),- Zr
(OH), modified with 1N H,S0,, (¢’) b’
sample followed by evacuating at 400C

for 1.5hr.
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Fig. 2. Infrared spectra of hydroxyl groups: (a)

Zr(OH), evacuated at room temperature,
(b) Zr(OH), evacuated at 150C for 1lhr,
(c) Zr(OH),/S0;? evacuated at 150 for
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Fig.3. X-ray diffraction patterns of Zr(OH),
decomposed at various temperatures.
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Fig. 4. X.ray diffraction patterns of Zr(OH), /
SO;? decomposed at various temperatu -
res.
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Fig.5. X-ray diffraction patterns of 25- Ni(OH),
- Zr(OH), decomposed at various tempe -

ratures.
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Fig. 6. X-ray diffraction patterns of 25- Ni(OH),
-Zr(OH),/SO0,;* decomposed at various
temperatures.
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Fig.9. A model of acid sites generated by the
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Table 1. Acid strengths of samples modified with sulfate ion.

ammett pha valie  7:0,/S0:*  5-Ni0-Zr0./SO7*  Z:0,
Dicinnamalacetone - 3.0 + + +
Benzalacetophenone - 56 + -+ -
Anthraquinone - 8.2 + + -
Nitrobenzene -12.4 + + -
2, 4-Dinitrofluorobenzene -14.5 + + -

Table 2. Specific surface areas of some samples(m?/g)*

Sample without SO;? Surface area

Sample with SO;*?

Surface area

Zr0, 94.5
5-NiO-ZrO, 132. 4
25-NiO-ZrO, 186. 4
60-NiO-ZrO, 95.1
NiO 39

Zr0,/S0;* 136.8
5-Ni0-Zr0,/S0;? 181.6
25-Ni0-Zr0,/S0;? 230.1
60-NiO-Zr0,/S0;? 139.7
NiO/S0;7? 64

*Surface area was measured after evacuation at 400C for 1.5hr.
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