2556

5372255223"



FABRICATION OF UV-ACTIVATED GAS SENSOR FROM Ti02 NANOFIBER

Mr. Thanetpong Paisunthornsook

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science Program in Petrochemistry and Polym
Science
Faculty of Science
Chulalongkorn University
Academic Year 2013

Copyright of Chulalongkorn University



Thesis Title FABRICATION OF UV-ACTIVATED GAS SENSOR

FROM TT102 NANOFIBER

By Mr. Thanetpong Paisunthornsook

Field of Study Petrochemistry and Polymer Science

Thesis Advisor Assistant Professor Boonchoat Paosawatyanyong,
Ph.D.

Thesis Co-Advisor Assistant Professor Worawan Bhanthumnavin,
Ph.D.

Accepted by the Faculty of Science, Chulalongkorn University in Partial

Fulfillment of the Requirements for the Master's Degree

Dean of the Faculty of Science

(Professor Supot Flannongbua, Dr.rer.nat.)

Chairman

Thesis Advisor

(Assistant Professor Boonchoat Paosawatyanyong, Ph.D.)

TT ; ¢ Thesis ¢ O-Advisor

(Assistant Professor Wopawan Bhanthumnavin, Ph.D.)

~Ny Examiner

(Associate Professor Mongkol Sukwattanasinitt, Ph.D.)

................... A—‘ ____é_f_._._._._.,.,_,_External Examiner

(Sirapat Pratontep, Ph.D.)




(FABRICATION OF UV-ACTIVATED

GAS SENSOR FROM Ti02 NANOFIBER)

) , 68
(electrospinning)
(titanium isopropoxide) (polyvinylpyrrolidone)
2- ! (2-butanone) (N,N'-dimethylformamide)
(ethanol)
hot-pressing 180 10 600
1
467+138
(anatase phase)
(rutile phase) ,
55.84
(acetone) (methane)

(methanol) ,

14 10 12 (mmol)

2556 . X nn nAn



# # 5372255223 : MAJOR PETROCHEMISTRY AND POLYMER SCIENCE

KEYWORDS: TITANIUM DIOXIDE / GAS SENSOR / ELECTROSPINNING

THANETPONG PAISUNTHORNSOOK: FABRICATION OF UV-ACTIVATED GAS
SENSOR FROM TI102 NANOFIBER. ADVISOR: ASST. PROF. BOONCHOAT
PAOSAWATYANYONG, Ph.D., CO-ADVISOR: ASST. PROF. WORAWAN

BHANTHUMNAVIN, Ph.D., 68 pp.

Titanium dioxide nanofibers have been fabricated through electrospinning
process. Mixtures of titanium isopropoxide, polyvinylpyrrolidone, 2-butanone, N,N’-
dimethylformamide, and ethanol were mixed into homogeneous solution for
electrospinning. Thereafter, electrospun nanofibers were hot-pressed at 180 °C for
10 minutes. Hot-pressed electrospun titanium dioxide nanofibers were calcined at
600 °C for 1 hour. Finally, titanium dioxide nanofibers as sensing materials were
obtained. The morphology of titanium dioxide nanofibers was investigated via SEM
technique. The diameter of titanium dioxide nanofibers was 467+138 nm. The
crystal structure of titanium dioxide nanofibers was analyzed by XRD analysis. It has
been found that titanium dioxide nanofibers majorly consisted of anatase phase
along with a small degree of rutile phase. The surface area of titanium dioxide
nanofibers was 55.84 m 2/g. Moreover, contact angle measurement of titanium
dioxide nanofibers also showed uniform surface of sensing materials. The sensing
performance of titanium dioxide nanofibers was tested with acetone, methane, and
methanol vapor at various contents. The saturation limit acetone, methane, and
methanol vapor was observed about 14, 10, and 12 mmol respectively. Moreover,

the gas sensors also show good reproducibility.’
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