HWAHAK KONGHAK Vol. 27, No. 3, June 1989, pp389{814 {3 i . ' g1é
(Journal of the Korean Institute of Chemical Engineering)

o4t i BACR WaAZl Zr0, Euie 54
&&5 . ZsH - uigY”
AEA g m oot 2l 3k
At e Apeiv) et 3hska
(19891 14¥ 259 A4, 19894 34 309 =)

Characterization of ZrO, Catalyst Modified with Phosphoric Acid or
Boric Acid

Jong Rack Sohn, Hae Won Kim, and Young Il Pae*

Department of Industrial Chemistry, College of Engineering, Kyungpook National University, Taegu 702-701 Korea
*Department of Chemistry, College of Natural Science, Ulsan University, Ulsan 680-749, Korea
(Received 25 January 1989; accepted 30 March 1989)

2

u o

ZrOCl, 425 e Zr(OH), #AES area o]o]4]
PO, ¥ Zr0Q,/BO,? &oi& 7zt Alzslgich, o] Zule]
ALz AR, 2 A £ ZrOgel vlsle] Ao
tetragonal phase & o]zl 257} 150-200C A= E9ko

gt 2E|a 4k9) Al7]% Ho scale & 2, 6-5, 25H Z718}19d

AAtel i}

= o)
EAE

Zrde] Mk ZrO,

ok
b

FAke 2 g wWslA Zr0,/
HolA spectra, X-Al 3A 7 4]
Zojl = T4 ol 4]
40-50m?/g A= Z7}st

o w|EiAE

Abstract— ZrOl,/PO,(3 and ZrO,/ BO§3 catalysts were prepared by precipitation from the solution of zirconium
oxychloride followed by modification with phosphoric acid and boric acid, respectively. The characterization of
prepared catalysts was examined by infrared spectra, X-ray diffraction and differential thermal analysis. On the basis of
the results obtained from X-ray diffraction and DTA for ZrO, modified with acids, the transition temperature from
amorphous to tetragonal phase was high by 150-200°C and the specific surface area increased by about 40-50 m2/g, as
compared with pure ZrO,. The acid strength of modified catalysts increased by 2.6-5.2 unit as Ho scale.
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Fig. 1. Infrared spectra of Zr0,/PO, ™ 3 (a) back-
ground of Zr(OH),, (b) Zr(OH), modified
with H;PO, followed by calcining at 400°C,
(c) 600°C, (d) 800°C, (e) 900°C for 1.5 hr,
respectively.
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Fig. 2. Infrared spectra of Zr0,/BO; ™ (a) back-
ground of Zr(OH),, (b) Zr(OH), modified
with H;BO, followed by calcining at
400°C, (c) 600°C, (d) 900°C for 1.5 hr, re-
spectively.
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Fig. 3. X-ray diffraction patterns of Zr(OH),
calcined at (a) 800°C, (b) 700°C, (c) 600°C,
(d) 450°C, and (e) 400°C.
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Fig. 4. X-ray diffraction patterns of Zr(OH),
modified with H;PO, followed by calcining
at (a) 900°C, (b) 800°C, (c) 700°C, (d)
600°C, and (e) 550°C.
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Fig. 5. X-ray diffraction patterns of Zr(OH),
modified with H,BO, followed by calcining
at (@) 900°C, (b) 800°C, (¢) 700°C, (d)
650°C, and (e) 600°C.
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Table 2. Specific surface area of catalysts (m¥g)

Catalyst Surface area
ZrOy 94.5
ZrQ, /POg3 142.2
Zr0, /BO33 135.6

Exothermic
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Fig. 6. DTA curves of (a) Zr(OH),, (b) ZHOH),/

PO, and () Zr(OH),/BO; 3,
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Table 1. Measurement of the acid strength of
Zr0O, modified with acids

Hammett pka value Zr0, 710,
indicator _of the /PO:?  /BOS3 ZrO,

indicator 4 3
Dicinnamalacetone -3.0 + + +
Benzalacetophenone -5.6 + + -
Anthraquinone -8.2 + - -
Nitrobenzene -124 - - -
2,4-Dinitrofluoro- -14.5 - - -

benzene
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