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INTRODUCTION

Doxycycline (DOX) is an antibiotic belonging to the tetracycline family used in
the treatment of infectious diseases caused by different types of bacteria and
protozoa, it 1s the case of pneumonia, chlamydia, and cholera. Additionally, due
to their incomplete metabolization, antibiotics are excreted without
modifications into the sewage system via urine or feces, which together with
the fact that most of the wastewater treatment plants (WWTPs) do not have
an appropriate design to remove them completely, they are discharged
directly into water sources, which represents a potential risk for ecosystems,
and even for humans, due to the proliferation of bacterial resistance. DOX
has been detected in water bodies in some Latin-American countries like
Brazil and Colombia.
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METHODOLOGY

This research sought to evaluate the use of a helicoidal flux photo-reactor and
the application of the Fenton process (Fe + H,0,) in the removal of DOX.
The focus of the work was directed toward the analysis of the reaction
byproducts using gas chromatography coupled to mass spectrometry (GC/MS)
and the evaluation of the toxicity of the samples using luminescent bacteria
(Vibrio fischeri).

Helicoidal Flux Photoreactor

1.5
0.4

H,0O, concentration (mg/L)

Fe2* concentration (mg/L)

. - . . . . Doxycycline removal was possible using Fenton
| — B
% B: Hydrogen peroxide (mg/L)
70 e B8 - and photo-Fenton.
65 B 45.0 o . .
S 50.0 The configuration of the helical flux reactor
E‘ 60 mm 55.0
60.0 .
S 55 65.0 BB favors the removal of the antibiotic.
= s 70.0
xS0 _ . .
R s A: Ferrous fons (mg/L.) The hydroxyl radicals HO- are the main
1.5
40 o1l AA responsible agents for the removal of DOX.
0.2 '
0.3 0.9 ' T — . .
4 o5 o 0.7 2 1 6 8 Hydroxylated by-products could be identified.
- . 0.7 0.8 0.5 Hydrogen peroxide (mg/L) Standardized effect
Ferrous ions (mg/L)
70 -
Response surface for DOX removal Pareto chart for DOX removal
1.0 1.000 als _-
o *\'ﬁt::@._.._.s___@:______ __ . - = -
\\‘ ‘\\\ m— --“1‘:@::-5-5!-'_‘5@2’:&:::@::U:—:EEs%—:—:—:—:—-:--=-=43—=-=—=“.“.-'."."_-J}s!z2599@222222-5:::222&:::::__ 1.000 . E»:_.f
R S — = 0.873 =
AN e S L 0.800 - 2 oo -
0.8 i} S 5
L -e- Optimized conditions - Fenton =~ 0.600 - R o, -
0.7 - -2~ Hydrogen peroxide 8 - .
. -l Photo-Fenton = 0.400 -
- 0.6 - UV / Hydrogen peroxide 0.200 - s0 - i
& 05 - ~&- UV / ferrous ions . 0.2 0.8 0.5 1.5
@) * ‘ . ==l Phﬂtﬂl}’SiS 0.000 - Ferrous ions (mg/L) Hydrogen peroxide (mg/L)
0.4 1 % e -<- Hydrolysis 0 30 45 60 9 120 .
VT S -+ Scavenger agent presence Time (min) Main effects plot for DOX removal
" e
03 1 - - e PO 0.40
L ® O HO O OH SN
0.2 - - OH S1
...... o 0.306 L S6 - ‘ ‘
e L — 030 0279 0284 0284 0294 CL LT W
0.1 - T o HO
. - OH OH O HO-CO O OH O HO O
0.0 Z 020 - M/Z 279 M/Z 445 M/Z 301
° I I I I I I I I I I I \I_/ o ST
0 S 10 15 20 25 30 35 40 45 30 55 o600 & S2
. . Z Y
Time (mln) 0.10 - Y y
OH O OH
0.00 - Q( o -S4 Q;‘/(
0 30 15 ( .6(; 90 120 T iz I M/Z 139 oy & MWz7s
1mec (Imin
DOX removal under different oxidation conditions S0 S3
Y Y
i 0, N, §
| SETAC : / I) Bacterial inhibition @ V7 95 Q;‘/
S ES ( oH & Mz 149
UNIVERSIDAD

GRUPO DIAGNOSTICO Y CONTROL DE LA CONTAMINACION

DE ANTIOQUIA

1 803

By-products identification



	Número de diapositiva 1

