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Abstract

Rising atmospheric levels of carbon dioxide and the depletion of fossil fuel reserves
raise serious concerns about the effects on the global climate and future energy
supply. Utilizing the solar energy to convert carbon dioxide into fuels could address

both problems.

In this study, the photocatalysts on the reduction of carbon dioxide are prepared by
using buckyball or PCBM blended with chromophore and nano silver to enhance the
efficiency of photocatalytic reduction of carbon dioxide. Through the mechanism of
this reaction, it can obviously reduce the carbon dioxide and obtain the products
which are more useful, such as carbon monoxide and methane. Hence, it is feasible to
slow down the greenhouse effect and the energy crisis. In addition, qualitative and
quantitative analysis in the study was carried out by gas chromatography.

In conclusion, I found out that blending the same amount of PCBM, DTBT, and nano
silver in mole as photocatalysts can reach the highest yield of both carbon monoxide
and methane. In the future, [ will keep designing different catalysts on photocatalytic
reduction of carbon dioxide in order to find the most effective way to turn carbon

dioxide into other organic matter.
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Weight(mg) | (umol-g!-24hr!) | (umol-g!-24hr')
DTBT 4.3 15.55 0.04
Coo 3.6 =0 =0
PC¢1BM 4.6 =0 =0

@ b
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DTBT + Cgo (0.7:1) 6.5 57.38 0.09
DTBT + PCe:BM (0.7:1)| 7.5 66.55 0.19
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Wy Sy

#14 ¢ DTBT £ Ce j2fr DTBT ¥ PCeBM 2 & w0 {3 2. & 5
Catalysts CO Yield CH, Yield
Catalysts _
Weight(mg) | (umol-g!'-24hr!) | (umol-g!-24hr!)

DTBT + Co(0.7:1) 6.5 57.38 0.09

DTBT + Ce0(0.7:1) 2.6 59.59 0.02
DTBT + PCsBM(0.7:1) 7.5 66.55 0.19
DTBT + PCsBM(0.7:1) 2.9 88.68 0.32
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A X S H A ST = R AR 24 | P
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B Cooi B2 ki~ E£Ed 6.5mg 5 2.6 mg  DTBT
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C. 114 1 %% > R E {4 » DTBT & PCeBM iR 4% 2. = % 51—
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R A F AT Fl AT 0l T R ALY
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403~ BlECMRBE D E GIH S § CRER AT RS

(1) 731 &% -

Al Frend s BRI GR B B 0 g3 S EER T o
Lﬁpxn% BRI RER A b > IRt H - F 1 pGE

R f?’r Fe o

%L1 72 iRz DTBT £ PCeBM R 43 22 & &

DTBT 4= PCeiBM|  Catalysts CO Yield CH4 Yield

g B ot Weight(mg) |(umol-g!'-24hr'!)| (umol-g!-24hr')
05:1 2.7 51.46 0.30
0.7 -1 2.9 88.68 0.32
11 3.5 92.23 0.25
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DTBT 4= PCeiBM|  Catalysts CO Yield CH, Yield
i B ot Weight(mg) |(umol-g!-24hr!)| (umol-g™!'-24hr!)

.51 4.4 67.34 0.23
2:1 5.2 6.27 0.41
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