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# #4770450021 :MAJOR CHEMICAL ENGINEERING

KEY WORD: CARBON NAMOTUBE/ CHEMICAL VAPOR DEPOSITION/ ENVIRONMENTAL IMPACT/ RISK
ASSESSMENT/ EMERGING TECHMOLOGY

WARUNEE MUSIKCHAT: INCORPORATE OF LIFE CYCLE ASSESSMENT AND RISK
ASSESSMENT FOR EVALUATION OF CARBON NANOTUBE PRODUCTION. THESIS
ADVISOR: ASSOC.PROF.CHAIRIT SATAYAPRASERT, Ph.D., THESIS COADVISOR:
SOORATHEP KHEAWHOM, Ph.D. 66 pp. ISBN 974-53-2953-3.

Objective of this work is o assess for envicenmental impacts, risk and economic
factor in order to select a.suitable process of multiwalled-carbon nanotube (MWNTS)
production by chemical vapor deposition (CVD) process. The environmental impacts are
quantified using life cycle@ssessment technique starting fram raw material extraction stage,
raw material production stage and production of MWNTs stage. CVD is preferable for
synthesizing MWNTs because the CVD process is not complicated and has high yield. In
this work, we consider three GVD process with different raw material and catalyst; synthesize
by using ethane and iron on alumina, acetylene and iron-cobalt on calcium carbonate and
acetylene and cobalt-molybdenurm on magnesium oxide, Production of MWNTs by ethane
as carbon source and iron on-alumina as catalyst has minimum effect on human health,
ecosystem quality and depletion of resources. Most of the effect is due to the production of
ethane and alumina. The emission from this process are mainly comprised of FeCl, and
KAI(OH),, which have less toxicity compared to emission from other processes. Preparation
of catalyst has the most risk because‘itemits nitrogen-dioxide gas. Moreover, this process is
economic attractive. Thus, production of MWNTs by ethane as carbon source and iron on
alumina as catalyst is the most suitable process for large scale commercialization in
environmental impacts, human health risk-and economic view points, This process can
produce MWNTs 20 gram per gram of catalyst per hour. Diameter of MWNTSs is 40 nm and
purity of 95-98%.
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5.2.1 AUNUNSTUATIZH MWNTSs
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UTHN A189N15HAR AaANTA 5197(1UN)
Catalytic 1.2 kg/day Diameter 10 nm 2,400/g
Materials Purity > 99.5 %

NanolLab 20-100 g/day Diameter 30 £ 15 nm 5,600/g
Length 1-5 microns
Purity > 95%
Residuals may include iron, cobalt,
nickel.
NanolLab 20-100 g/day Diameter 30 £ 15 nm 4,400/g
Length 5-20 microns
Purity > 95%
Residuals may include iron, cobalt,
nickel.
MER Diameter 35 £ 10 nm 2,400/g
Corporation Length 30 microns
Nanotubes Purity of > 90%
Metal (Fe) content less than 0.1%
Nanostructured | 30 - 50 kg/day | Diameter 10-30 nm 872/g
& Amorphous Length 5-15 microns
Materials, Inc Purity > 95%
Nanostructured | 30 - 50 kg/day | Diameter 20-40.nm 792/g
& Amorphous Length 5-15 microns
Materials, Inc Purity > 95%
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