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In
this

study,
the

photocatalytic
degradation

of
SM

X
w

as
investigated

w
ith

BiO
Cl

as
a

photocatalyst,
under

sim
ulated

solarirradiation,and
the

m
ain

conclusions
are

sum
m

arized
as

follow
s

:
›

A
low

dose
ofcatalystis

capable
ofdegrading

SM
X

atthe
relevantenvironm

entallevels.
›

pH
values

did
notaffectthe

perform
ance

ofthe
process.

›
The

com
plexity

of
the

environm
entalm

atrices
slightly

hindered
the

efficiency
of

the
process,

w
hich

possibly
associates

to
the

presence
oforganic

and
inorganic

ions
in

existence
w

ithin
actualw

atersm
atrices.

›
Trapping

experim
ents

revealed
that

the
photogenerated

holes
(h

+)
played

a
leading

role
in

the
degradation

of
SM

X.
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Aim
 of the study

The
goalofthis

w
ork

w
as

to
study

the
degradation

ofSulfam
ethoxazole

(SM
X)by

using
sim

ulated
solar

radiation
and

BiO
Clsem

iconductor
as

a
photocatalyst.The

structure
and

properties
of

the
prepared

m
aterialw

ere
determ

ined
in

detail.Experim
ents

w
ere

carried
out

to
exam

ine
the

effect
of

criticalparam
eters

on
SM

X
degradation,the

catalyst
stability,the

applicability
ofprocess

in
realw

aterm
atrices,as

w
ellthe

photocatalytic
m

echanism
.

Background
Pharm

aceuticals
could

be
considered

as
the

m
ain

group
ofem

erging
contam

inants,m
aking

them
a

cause
ofconcern

due
to

their
excessive

use
globally

[1,2].The
irrationaluse

of
antibiotics,a

group
of

pharm
aceuticals

that
are

used
both

in
hum

an
and

veterinary
m

edicine,
have

led
to

the
transform

ation
of

m
icrobes

to
m

ulti-drug
resistant

form
s

[1,2].SM
X,w

hich
belongs

to
antibiotics,is

one
ofthe

m
ostcom

m
only

detected
substances

in
effluentw

astew
ater[1].

Since
conventionalw

astew
ater

treatm
ent

processes
have

failed
to

com
pletely

rem
ove

antibiotics
from

w
astew

ater,
and

thus
advanced

oxidations
processes

(AO
Ps)have

been
w

idely
tested

against
these

persistent
contam

inants
[3,4].

G
enerally,AO

Ps
are

know
n

by
the

form
ation

and
utilization

of
radicalspecies

m
ainly

hydroxylradicaland
they

have
been

successfully
used

in
the

case
of

the
non-biodegradable

organic
com

pounds
[3,4].

Solar
heterogeneous

photocatalysis
em

erged
as

a
prom

ising
and

green
technology

for
w

astew
ater

treatm
ent

due
to

its
versatile

and
inexpensive

process
thatcan

be
im

plem
ented

forthe
treatm

entofdifferentorganic
pollutants

[5-6].

Study
Protocol

Photocatalyticc
system

Experim
ents

w
ere

conducted
in

batch
m

ode
using

a
cylindricalglass

vessel
of100

m
L

capacity,as
a

photoreactor.The
reactorw

as
filled

w
ith

60
m

L
of

an
SM

X
aqueous

solution
at

various
initial

concentrations
and

an
appropriate

am
ount

of
catalyst.Solar

irradiation
w

as
em

itted
by

an
O

riel
LCS

-100
W

attsolarsim
ulatorsystem

.

Analysis
An

H
PLC

system
(W

aters
Alliance

2695)w
as

used
forthe

determ
ination

of
SM

X
equipped

w
ith

a
diode

array
detector

(W
aters

2996).The
stationary

phase
w

as
a

reversed-phase
Kinetex

C18
colum

n,
150 m

m
3

m
m

,
i.d.

2.6μm
,

purchased
from

W
aters

(M
ilford,

M
A,

U
SA).

The
m

obile
phase

consisted
ofACN

and
0.1%

H
3 PO

4 ,using
an

isocratic
elution

program
.The

flow
rate

w
as

200
μL/m

in
and

the
overallanalysis

tim
e

w
as

6
m

in.DAD
w

as
setat270

nm
.

Results

Conclusions
References

Introduction

BiO
Clw

as
characterized

by
em

ploying
X-ray

diffraction
(XRD),U

V–
vis

diffuse
reflectance

spectroscopy
(DRS),

and
the

Brunauer–
Em

m
ett–Teller

(BET)
m

ethod.
The

obtained
results

are
show

n
in

figures
2-3.

Figure 1. 
Schem

atic 
structure m

odel 
of BiO

Cl crystal 
[(a) unit cell, (b) 4 
6 4 6 4 cells] 
view

ed from
 (1) 

three-dim
ensional 

projection, (2) 
[110] projection, 
(3) [001] 
projection. 

Representative
results

regarding
the

influence
of

operating
conditions

on
SM

X
degradation

are
show

n
in

figure
4.

The
perform

ance
ofthe

process
in

actualw
ater

m
atrices

(bottled
w

ater;BW
and

w
astew

ater;W
W

)and
ultrapure

w
ater

(U
PW

)
spiked

w
ith

hum
ic

acid
(H

A),bicarbonate
ions

(BIC),and
chlorides

are
depicted

in
figure

5.SM
X

degradation
in

allreactions
follow

ed
the

pseudo-first-order
kinetic

m
odel.Last,results

by
trapping

experim
ents

and
catalyst

reusability
are

show
n

in
figures

6
and

7,respectively.
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Figure 4. Influence of catalyst and SM
X concentration, as w

ell as pH
 solution.
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Figure 2. XRD pattern.

Figure 3. DRS spectra.Inset: 
Tauc

plot 
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Figure 5. Rate constants in several w
ater m

atrices 
and their constituents.
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Figure  6. Catalyst ‘s stability.

Figure 7. M
echanism

 reaction.


