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Abstract : The aim of this study is to investigate the feasibility of an Ni-SA catalyst, which was prepared from nickel, kieselguhr,
and alumina, for the hydrogenation of triglyceride in a bench-scale reactor. Ni-SA powders were prepared by precipitating nickel
precursors on a silica and alumina support. The powder was reduced in a hydrogen flow, mixed with a saturated palm oil, and
then cooled to prepare an Ni-SA catalyst tablet. The sizes of NiO crystals of a commercial Pricat catalyst and the Ni-SA catalyst
prepared in this study were 35 A and 38 A, respectively. The pore volume and pore size of the Ni-SA catalyst was much larger
than the pore volume and pore size of the Pricat catalyst. In addition, the average particle size of the Ni-SA catalyst was much
smaller than that of the Pricat catalyst. The triglyceride hydrogenation reaction was carried out in a semi-batch reactor using
catalysts impregnated with oil and molded into tablets. It was found that the Ni-SA catalyst was superior to the commercial Pricat
catalyst in triglyceride hydrogenation, which could be ascribed to the raw material and the products being less influenced by the
diffusion resistance in the pores of the Ni-SA catalyst. The Ni-SA catalyst prepared in this study has the potential to replace the
Pricat catalyst as a catalyst for use in the commercial process for hydrogenation of triglyceride.
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Table 1. XRF analysis results of catalysts
Weight fraction (wt%)
Catalyst - -
Ni Al Si P Ca Fe
Ni-SA 90.4 3.0 5.2 - 1.2 0.2
Pricat 94.7 - 4.0 0.6 0.6 -
VENTZ2
PALM OIL /[i v
VENT
REDUCTION REACTOR VENT REACTOR
PALM OIL | N | N
Ni
MFC
Figure 1. Apparatus for reduction and molding of catalyst VENT 3
= VENT 1 HE O I,
8 ol 88 2ur] UEZANL o) gote] WS 24etel -
o Zoje] QIE BHS §AZUE 2ReEEo2 LA "
71 %, ekt A4 ool o #ste] Mastersizer |
3000& ol §stol %4 BAb WAoR Zgehelct P
No-&2HEF2F jsotherm-& BEL JAPAN2] BELSORP- mini IT Figure 2. Schematic diagram of semi-batch reactor for triglyceride
S olgsto] -196 ColA ZA3lATt BE ARES 300 hydrogenation.
Col 4 4 52t A M2l sh9la, EWA pore HEE 22
BETS} BJH W2 o] &-35lo] AARSFY T §x|=02] Nig Table 2. Physico-chemical properties of catalysts
Aol A4 271 R A Aes @A) AR Xeray Catalyst Ni-SA Pricat
diffraction (XRD) £4-2 Rigaku A}2] MiniFlex600& A}-8-5} Diameter (mm) 57 6.3
Fow, 40 kV 2 15 mA2S] 27 A] Cu tube ¥ D/tex Ultra Thickness (mm) 26 29
AE71E ol&stalrh. =t 54 W9l 3~130 degreeo] 9L Density (melting, g cm™) 1.11 1.24
o] 10 C min" 9] scan &HER A5 Density (immersion, g cm™) 1.17 1.30
o] A 24371 $1%F Xoray fluorescence (XRF) & Density (apparent, g cm™) 0.64 0.77
412 Rigaku AF9] ZSX Primus H]E ©]-8-5Fith #all5-2 Concentration of moisture (ppm) 139.9 840.5
160 eVo] il silicon Ht=A| HE7|E &8l 25 A=A & Compressive strength (kgf cm?) 11.5 11.6
A5l TGA BE4L ZF ZuA|RE A2 4] 800 T71X] Particle size (um) 2.95 13.24
3 C min'e &5z ALRA7|A £3lHA A3t BET surface area (m*g™) 86 116
Pore volume (cm®g™) 0.29 0.17
2.3. EE|Z2|M2I0|E A5 HIS AlE Pore size (nm) 9.9 5.0
EgZgAlgte|ls 23t J5& EA5H7] 915ke] Figure _ . _
200 e ufof gro] WEElRsemibatch type) WG A1 A T o oo VISR
Boldleh 443 g7l Segls Sde Adisa
R 0.2 Lojof st whgo AHER YEe F1E 3. Zup gl nat
(Soybean oil, CJ A AR AHg5Hch T715 0.1 LS ut
710l A7kaE F 003 g9 Zof A4S Egstac w31 FH A SIEH A
Lol oFHo 747} 180 T2} 3 bar2 ALY 181 & 2 Aol A AR = FF2 Zuje] XRF &4 A=

wjo} T3hE ARES N, £9]7]0]A] 1000 RPM] &E& 305
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Figure 4. XRD patterns of Ni-SA and Pricat.
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Figure 5. N, adsorption-desorption isotherms of catalysts: (a)
Ni-SA, (b) Pricat.
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Figure 6. TGA analysis of Ni-SA and Pricat catalyst.
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Figure 7. H, consumption during triglyceride hydrogenation over
Ni-SA and Pricat catalyst.
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