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In
the

present
study,the

EO
degradation

ofVAL
has

been
accom

plished
and

the
m

ain
conclusions

observed
from

the
investigation

are:
›

The
type

ofsupporting
electrolyte

appearsto
play

a
crucialrole

during
the

EO
process.

›
The

perform
ance

ofthe
treatm

ent
exhibited

a
strong

pH
-dependency,as

the
highest

rem
ovalof

the
drug

w
as

achieved
underlow

pH
values.

›
The

highestefficiency
ofthe

process
w

as
observed

athigherapplied
Jand

low
erVAL

concentration.
›

The
com

plexity
ofthe

environm
entalm

atrices
hindered

the
efficiency

ofthe
process,w

hich
possibly

associates
to

the
presence

oforganic
and

inorganic
ions

in
existence

w
ithin

actualw
atersm

atrices.
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Aimm
ofofthee

study

The
goal

of
this

w
ork

w
as

to
explore

for
the

first
tim

e
the

ability
of

boron-doped
diam

ond
electrochem

icaloxidation
(EO

)to
degrade

valsartan
(VAL)atenvironm

entally
relevantm

atrices.
Therefore,the

efficiency
ofa)current

density,b)VAL
concentration,c)initialpH

,d)supporting
electrolyte,and

e)w
aterm

atrix
w

ere
system

atically
investigated.

Background

Valsartan
(VAL),is

an
effective

Angiotensin
IIreceptorblockerforthe

treatm
entofhypertension

and
heartattacks

[1,2].VAL
belongs

to
the

antihypertensive
drugs

group
and

is
one

ofthe
m

ost
com

m
only

consum
ed

pharm
aceuticals

in
the

w
orld,as

itis
highly

effective
com

pared
to

m
odern

β-blockers
[1,2].In

recentyears,advanced
oxidations

processes
(AO

Ps)have
been

w
idely

tested
against

these
persistent

contam
inants

[3,4].Am
ong

AO
Ps,the

EO
process,based

on
the

situ
form

ation
of

hydroxylradicals
generated

directly
by

oxidation
of

w
ater,has

attracted
scientific

attention
as

a
rem

ediation
technology

for
the

treatm
ent

of
organic

contam
inants

from
w

astew
ater

[5,6].
H

ow
ever,

to
the

best
of

our
know

ledge,
up

to
now,

no
research

data
are

available
aboutthe

EO
treatm

entofVAL
forits

efficientrem
ovalin

aqueous
m

edia.

Study
Protocol

Experim
entalalreactororsete-t-up

Electrochem
icalexperim

ents
w

ere
conducted

in
batch

m
ode

using
a

plexiglass
reactor

w
ith

a
w

orking
volum

e
of150

m
L,open

to
the

atm
osphere

at
room

tem
perature

and
w

ithout
it

being
controlled.A

thin
film

ofBDD
electrode

w
ith

an
active

area
of8

cm
2(Adam

antTechnologies
SA,

Sw
itzerland;B/C

1000
ppm

)w
as

used
as

the
anode,w

hile
a

stainless
steelplate

(304
SS,active

area
8

cm
2)served

as
the

cathode.The
inter-electrode

distance
w

as
about9

cm
.

Analysis

An
H

PLC
system

(W
aters

Alliance
2695)w

as
used

for
the

determ
ination

ofVAL
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

of
ACN

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

8
m

in.DAD
w

as
setat230

nm
.

Results

Representative results regarding the influence of various operating conditions on VAL oxidation are show
n in figures 1-2. These experim

ents w
ere perform

ed containing 500 μg/L VAL and 100 m
m

ol/L 
N

a
2 SO

4 as supporting electrolyte in ultrapure w
ater (U

PW
). VAL degradation in all reaction conditions follow

ed the pseudo-first-order kinetic m
odel.

Figure 1. Influence of current density (J) in m
A/cm

2. 
Figure 2. Influence of initial pH

.

Conclusions
References

Experim
ents in actual w

ater m
atrices (bottled w

ater; BW
 and w

astew
ater; BW

), as w
ell as in U

PW
 spiked w

ith 10 m
g/L hum

ic acid (H
A) or 250 m

g/L bicarbonate ions (BIC) or 250 m
g/L chloride ions 

(Cl -) in the form
 of N

aClw
ere carried out at 12.5 m

A/cm
2and 100 m

m
ol/L N

a
2 SO

4 , and contained 500 μg/L VAL. Results are show
n in figures 3-4 after 45m

in electrolysis tim
e.

Figure 3. Percentage rem
oval of w

ater m
atrices and w

ater constituents.
Figure 4. Rate constants of w

ater m
atrices and w

ater constituents.
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