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ABSTRACT

ABSTRACT

Acetaminophen (Ace) is one of the most widely used pharmaceutical and personal
care products (PPCPs), which is a new type environmental pollutants. It is important
to find the treatment method which has high removal efficiency for actual use since
PPCPs are not biodegradable. In this study, the photocatalysis was used to degrade the
Ace.

TiO; is a promising photocatalyst which is inexpensive, non-toxic, stable, and
potentially reusable in water. However, the post-filtration procedures to separate
nanometer-levels of TiO; and the agglomeration of photocatalyst are defects that limit
its application. In this case, a sol-gel method was proposed to load TiO> on zeolite
which has large surface area and high adsorption performance. The structural features
of the photocatalysts were investigated by X-ray diffraction (XRD), scanning electron
microscopy (SEM), Fourier Transform infrared spectroscopy (FT-IR) spectrometer
and N adsorption/desorption analyzer. The photodegradation performance of Ace was
also assessed. The conclusion shows as follows:

(1) The XRD, FTIR and SEM results indicated that the zeolites did not change
even after loading TiO,. Anatase was the only crystal type of the prepared TiO> and its
diameters ranged from 50 to 500 nm. The effect of zeolite with different microporous
and mesoporous diameters (ZSM-5, 13X and Y-zeolites) and TiO; loading content on
photodegradation performance were studied. The best TiO: loading content over the
ZSM-5, 13X, and Y-zeolite was 40 wt%, 10 wt% and 5 wt%, respectively. Among all
the materials, 40 wt%TiO2/ZSM-5 had the highest photodegradation of Ace solutions.

(2) This study investigated the effects of the initial Ace concentration, the dosage
of the catalyst, the initial pH and oxygen concentrations of the solution on the
removal efficiency of Ace in aqueous solutions. The degradation rate can reach 97%
with UV irradiation (0.97 mW-cm™2) for 180 min at the optimum operating condition

of 15 mg-L™! Ace concentration, pH 6.8 and 1.00 g-L™! 40 wt%TiO,/ZSM-5 dosage.
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ABSTRACT

The degradation rate was increased with the increasing of oxygen concentration and
the decreasing of Ace concentration. The GC-MS analysis indicated hydroxylation
and photolysis were the initial step for Ace degradation. The photocatalyst was
regenerated four times with its degradation rate remained at a higher level of about
90%.

(3) Copper incorporated 40 wt%Ti02/ZSM-5 were successfully prepared. The best
doping content of Cu on the composite was 2 wt%. The doping of Cu species
decreased the photodegradation performance of Ace under UV light, but increased
that under visible light.

Since TiO»/zeolite materials have both the excellent performance of TiO, and
zeolite, and even made a synergistic effect. It improve the activity of the photocatalyst,
overcome the shortcomings of hard recycling and weak adsorption ability. The doping
of Cu on TiO»/zeolite compounds improved the photo-activity in visible light, which

provides a scientific basis on the application of photocatalytic material in industria.

Keywords: Photocatalytic; TiO2; Zeolite; PPCPs; Acetaminophen.
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& 1-1 Bk SRR H ) Ace W

Table 1-1 The concentration of Ace in the water which have been detected
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PR 25 = IR BE ()75 G

(1) A FEE H BRI

NS T ) Ace Ti) 3 B HE N IR B 12 By Gkl 230, A\ 44
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JH) Ace KBl AAR B HEME)HE H

(2) VKA

VKA IR 2 Ace BEANFRBE ) A T2 tHE1200, V57K Ab B R v s
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TRk . EIN, VK RGBS Ace (5K B 15 Ve i b SR R AL B Bl A
hy HENE AL B 5 HEAT A [ I P i 5 S M T /K BB K R B

(3) Bt



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts 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.



