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KRITTANUN DEEKAMWONG : PREPARATION OF POROUS
MATERIAL MCM-41 AND ACTIVATED CARBON AS NICKEL
CATALYST SUPPORTS FOR n-BUTANOL SYNTHESIS. THESIS

ADVISOR : ASSOC. PROF. JATUPORN WITTAYAKUN, Ph.D. 114 PP.

MCM-41/MICROWAVE/TEMPLATE REMOVAL/EXTRACTION/ION

EXCHANGE/ULTRASOUND/ACTIVATED CARBON/NICKEL/n-BUTANOL

There are four main topics in this thesis consisting of 1) hydrothermal
synthesis of siliceous MCM-41 ([SI]MCM-41) under microwave irradiation and
characterization; 2) removal and recovery of templating agent CTA"™ from the as-
synthesized [Si]MCM-41; 3) preparation of activated carbon as a catalyst support 4)
synthesis and characterization of nickel catalysts on activated carbon and [Si]MCM-
41 for the synthesis of n-butanol from ethanol.

The first topic involve the synthesis of [Si]MCM-41 under microwave
irradiation was studied. Effects of CTAB:SiO, mole ratio, NaOH:SiO; mole ratio and
crystallization time were varied to improve the quality of the [SI]MCM-41. The
synthesis by using 3.34Si02: 4.46NaOH: 1CTAB gel ratio under microwave
hydrothermal time of 90 min achieved the high ordering of hexagonal structure, high
surface area and small particle size regarding to X-ray diffraction (XRD), N
adsorption-desorption, thermogravimetric analysis (TGA) and dynamics light
scattering (DLS). Furthermore, [SIIMCM-41 synthesized under microwave irradiation

has smaller particle sizes than those obtained from conventional heating.



The second topic dealt with a strategy to reduce energy consumption on CTA"
removal from the as-synthesized [Si]MCM-41. An inductive role of ion exchange
media, type of salt solutions, time and temperature under sonication was revealed by
TGA and XRD. The ion exchange condition by using ammonium salt under 30 °C for
15 min gave the percentage of CTA" removal more than 70 % and did not destruct the
[SiIMCM-41 structure. Furthermore, CTA" recovery from the solution after CTA"
extraction (extracted CTA") and from the solution after synthesis of [Si]MCM-41
(waste powder) was studied. The extracted CTA" and waste powder contained CTA"
molecules and unwanted compounds which were oxidized CTAB and siliceous
material according to Fourier transform infrared spectroscopy (FTIR) and XRD.

The third topic, activated carbon from charcoal of M. calabura wood was
modified to increase acid sites which were expected as adsorption site for nickel
catalyst. The acid functional groups, surface properties and thermal stability were
determined by FTIR, N, adsorption-desorption and TGA. Acid sites on the activated
carbon were enhanced after treatments under CO, and then air zero.

Finally, nickel nanoparticles on [Si]MCM-41 and modified activated carbon
were prepared and characterized by XRD, NH3; temperature-programmed desorption,
CO, temperature-programmed desorption and inverse-temperature programmed
reduction. All of catalyst screening on Guerbet reaction showed a low ethanol
conversion and n-butanol selectivity. However, the presence of acid/base and metal in

a catalyst increased the catalytic activity by twofold.
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