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Abstract

Semiconductor photocatalytic oxidation, which uses solar power as energy source
without consuming any other forms of energy, is a new-fangled technology of treating
waste water. It possesses many incomparable advantages over traditional methods, such as
high efficient, green, environmental-friendly and so on. Besides, it can thoroughly purify
the organic matters without bringing in any secondary pollution. Based on these virtues, a
promising application prospect is owned by the technique of photocatalytic oxidation and it
has become one of the most active research fields.

Cuprous oxide (Cu,O) has attracted much attention because of its unique crystal
structure and excellent photoelectric performance. It has exerted enormous potentials in the
developing process of photocatalytic technology, especially nano-sized Cu,O. Its high
efficiency of photocatalytic degradation of organic pollutants therefore wins the favor of
researchers in this field.

In this paper, we select copper acetate and ascorbic acid as precursor and reducing
agent respectively to prepare nano-sized Cu,O, using a gentle method of chemical
precipitation. The morphology of products can be well controlled by means of changing
reaction temperature, adding surfactants and regulating the volume ratio of water and
alcohol. Thus, high purity and crystalline of Cu,O particles with different morphologies
like cube, edge-truncated cube, and irregular polyhedron, rough and smooth surface of
yolk-shelled structure were gained successfully. On this basis, we chose methyl orange
(MO) as organic indicator to explore the photocatalytic activity of homemade sample
through the way of controlling variables, finding that the best conditions of degrading MO
were as following: adjusting the pH value of reaction system to 8.0 and adding 1.2 % of
H,0,, as well as controlling the concentration of catalyst at 1.2 g/L.

Under such condition, Cu,O with smooth surface of yolk-shelled structure had the
highest decolorization ratio, which reached as high as 97.66 % after 120 min’s reaction,

almost reaching the target of thoroughly degrading MO. But under the same conditions,



that of Cu,O with the morphology of cube, edge-truncated cube, irregular polyhedron,
rough surface of yolk-shelled structure were 84.03 %, 86.34 %, 89.92 % and 96.9 %,
respectively.

Finally, tests on catalyst after 7-recycle catalytic experiments showed the homemade
sample still possessed a high decolorization ratio above 85 %, declaring that the prepared
Cu,0 has stable activity and good recycling utilization. Study on the universality of the
catalyst showed Cu,0O just had ideal photocatalytic effect on degrading anionic dyes, such
as methyl orange, congo red, acid fuchsin, while an expected catalytic efficiency was hard
to obtain when degrading cationic dye, such as methylene blue. Hence, another
heterogeneous Co3O4/AAO composite nanocatalyst was prepared by loading anodic
aluminum oxide (AAO) to cobalt-based oxide, attempting to degrade cationic dye.

The result showed that after 140 min’s reaction, the degradation ratio of this
compound on degrading methylene blue reached 97.79 %, while that of homogeneous
Co304 was only 74.23 %, showing this compound had a synergistic catalytic effect, which

provides another novel strategy to deal with cationic organic dyes in sewage.

Key Words: photocatalysis, cuprous oxide, chemical precipitation method, morphology

control, Co3O04/AAO composite
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Figure 1.1 Mechanism diagram of photocatalytic degradation of pollutants

B, M REE T A AR S DGR IR SR, VB R TR B
K, BLAARHEANS] CB H, HULFIINAE VB e AN o Bl S, BIOR 1
TR TOT R B A AR I AN R &, A AT G M IR F /23 7 ORf
(electron/hole pair, h'/e). Hfi, rarffeEE T (hD BN, WMok
BT, DRV P BB T2 SARORL R ) OH R HoO 73 1%k e B Bl ik



LR 4R

( «OHD, Jf BAfRu A (1) r 1 sl B T2 AR SR T R0, A S AR AN S N S
FeP AL TR AR T (o) HARIF IR sYE, BEAR N7 Sk
R RN ESZR T, P EBEE T HBE (2 02), 0, 25 H 5k
RPN, AR HO, « HaOpy « OH 2518« OH (SALHIM Jy 2.80 V) HATHRAR
ek, SHER LT EAERE, m6E e Fh' e R RKAAER Y h A LY N
4 B 205 YA AR CO2. HoO e e LB T2 To M5t .

SRR 5 7 2 ZEAE el AR AL ) 2 1T, by 3 4% 30 2 i fr) 1 Fn s
FOSTHARK, — eSS SRR, 53— J7 T XA W G R 524 130
B0 AN AR R TR B S IE I HL R SRR, s RO o R R S, R
N BE B DA R BRSO B S A . A T BELL SR AN DG A s N v 28R AT 1Y)
WS, WEKHEAEMAAIRE, B EAA RS rE, Bl i A m A vk
RERIP5E, 1 Pt Pd. NiO. RuO; &5, FEETARMEALA] L, (Al s R b A=
B2 A M SRR, el R TR R, eSS SR BRI %
TR, BRI A it SORT A2k e 7~ A /i 0 B, il eI B =&, i &
AL A R B R . TR RO AR E LB R S an ] 1.2 s

®
) St \

th

VB )

)
D Wiy ‘);niconductor

Oxidation ‘
P
Kl 1.2 gl Aot nfE R & 1-

Figure 1.2 Mechanism diagram of loading type of semiconductor photocatalyst

| Reduction
g

o O
=hy

FEE UM BN, aly 28 7R R AL TR, 5 2 A IR oty 1 HA
siIL SR e, A SRR RN ) HoOy Op S5 A AE RN, 73l AL il Aa A i PEAR
RIFER A HdE C« OH) MR 7 H i3k (+ Oy), ZRMPRE - MATHLY HAL AL



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

