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Synthesis of Nickel Oxide Catalyst Fiber with Sol-Gel Method by Electro
Spinning Technique
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Abstract

Project Code : MRG4980122
Project Title : Synthesis of Nickel Oxide Catalyst Fiber with Sol-Gel Method by Electro Spinning Technique

Investigator : Chaiyan CHAIYA
Division of Chemical Engineering, Faculty of Engineering,

Rajamangala University of Technology Krungthep
E-mail Address : cchaiya@gmail.com

Project Period: July 2006-June 2008

In the two steps method, the SiO, fiber was prepared from tetraethyl orthosilicate (TEOS) by electro-
spinning technique at high voltage condition of 15.0 kV. The synthesized fiber showed uniformly
morphology. Nickel oxide was impregnated on SiO, fiber by wet impregnation process; using several
types of solution such as NiCl,, NiSO, and Ni(NOj;), with various weight percentage of Ni to Si as 70,

80 and 90, respectively. Each sample was impregnated in Ni compound solution for overnight and

then dried for 8 hours at 110°C. Finally, dried SiO, fibers were calcined at 500°C for 3 hours. The
results of SEM at 1,500 times magnification showed that the surface roughness of nickel oxide
catalyst fiber increased with an increase in weight percentage and the average diameter of these
catalyst fibers were about 0.38 pm. The results of XRD showed the structure of NiO appears on
catalyst fibers that prepared from NiCl, and Ni(NOs), except that from NiSO,. Similarly, the results of
XRF indicated that the percentages of NiO on these catalyst fibers increased with an increase in
weight percentage as 57.19, 70.88 and 87.71 prepared from NiCl, solution and 71.04, 79.84 and
89.08 from Ni(NOs), solution. On the other hand, there was no NiO on catalyst fibers that prepared
from NiSO,. In the one step method, the several types of Ni compound were mixed into the TEOS
solution before the spinning process by varying weight percentage of Ni to Si as 2.5, 5 and 10,
respectively. It was found that the mixture of NiCl, or Ni(NO3), at the weight percentage 5 and 10

couldn’t be spun to fiber structure. After spinning process, the synthesized fibers were calcined at

350°C for 2 hours. The results of XRD showed the appearance of NiO on each catalyst fiber.
Especially, the intensity of catalyst fiber from (Ni(CH;COOQO),) increase with increasing of the weight
percentage. The same as XRD results, the XRF found the stretching of NiO on each fiber. Moreover,
it was found that not only NiO appear on catalyst fiber, also SiO, is the main composite. The amount
of fiber composite was analyzed by EDS. It was demonstrated that the amount of NiO on catalyst

fiber from (Ni(CH;COOQ),) were 2.9, 4.8 and 8.8%, respectively. While, preparation of NiCl, or Ni(NOs),



were the same results as 2.4%. The morphology of the catalyst fiber was uniform structure and the

average diameter was around 2 pym.

Keywords : Nickel Oxide; Catalyst; Fiber; Electro Spinning
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