Assessing Efficiency and Byproducts Formation of Several AOP Techniques
for Potable Water Reuse
BICS

THE UNIVERSITY Sylvain Merel, Tarun Anumol, Massimiliano Sgroi, Shane Snyder :
OF ARIZONA@ Department of Chemical and Environmental Engineering, BIO5 Institute, University of Arizona, Tucson (AZ) l N St 't Ut S

Corresponding author: smerel@email.arizona.edu

Introduction & Objective Sample Preparation & Analysis

Context and Background | | I Sample Preparation LC-QTOF Analysis Data Processing
> Watgr scarcity due to cllmate chlange and the. mcreasmlg water demand leads a . Filtration on GEE filter . . Liquid chromatography ‘ _— : . MassHunter software
growing number of large cities worldwide to consider potable water reuse. > Solid Phase Extraction  § #Af### Agilent 1290 series | | Extraction of chromatograms
> Most potable water reuse strategies mvolye advanced oxidation processes (AOPS) Dionex Autotrace ‘| 7orbax C18 column ey ﬂf/ Extraction of molecular features
forht_lhe attenuation of trace organic con:camlnanfs. i e | HLB cartridges (Waters) 3 pL injection (triplicate) NSNS TSl » Mass Profiler Professional software
» While water treatment processes are often evaluated by monitoring the concentration Sample volume: 375 mL Mobile phase H,0O/C,H;N E L. o (I Filtration of molecular features
of selected contaminants, little is known about the fate of unknowns and by-products. Final Extract: 0.5 mL _ . Mass Spectrometry D i Principal Component Analysis
Objective Agilent 6_540 QTOF Visualization of sample profile
> Use QTOF analysis and sample profiling to assess the attenuation of known and ESI Positive
unknown contaminants by AOPs along with the formation of by-products. MS scan m/z 100-3200
Sample Collection
1106 [7E51 BPG Sean Frag=100.0v Sampie 5. 07 4 The heatmap of ozonated SampleS Ozonated  Ozonated  Ozonated  Ozonated
. 1 d
+|"Pilot Influent Molecular Features Extracted clearly reveals compounds that are o smal  Goo) @Emil)  (56ma)
5 1237 —
Wastewater Influent O ) n q attenuated (A&B), formed G —
l Most of the chromatograms ", Treated water ||, Molecular Features Extracted (C & D), recalcitrant (E) or m
+|' Treated water olecular Features 1 : : m
--------------------------------------------------- - . , 033 iIntermediates (F). -
| | appeared similar. (Os3) (F)
) : : Prlmary E : x102 +ESI BPC Scan Frag=100.0V Sample 12_03.d . . . Ll
o« % i Treatment i 41" Treated water Molecular Features Extracted Further C|USterIﬂg Wl” |SO|ate
IS B R— | ' 2 (UV) 1306 compounds with the same behavior.
g o~ | l _____________________________________________ i Close to 1000 molecular o] P
C . x10 & +ESI BPC Scan Frag=100.0V Sample 10_01.d
D O Clarlflcatlon Sludge | | features extracted in each o Treated water Molecular Features Extracted A
< %i l | chromatogram. } (O4/UV) 851 ——
; e i Sand ___________________ . . i x106 +ESI BPC Scan Frag=100.0V Sample 18_01.d - - _‘Eﬁ 11 Compounds removed only _— .
il : : § Chlorination i “I' Treated water Molecular Eeatures Extracted = with the highest ozone dose.
| Filtration | b | | 2 088 3
i """""""""""""""""""""" i Software essential for O (H20,/UV) L R Q Including the routiljely monitored —
R I further data proceSS”']g x10 6 +ESI BPC Scan Frag=100.0V Sample 19_01.d % - H fluoxetine Y
+' Treated water Molecular Features Extracted ' o /N\/\{OO\ x
2} (03/ HZOZ/ UV) 1005 @ —
e - 0 e TR I At P ISANT ANt A e e N L _ , , ] : .
$ i H O Sp|ke : 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 ng,tsvf_ Acqi.izition?ﬁmei.riin) 8 8.5 9 95 10 105 11 115 12 125 Untreated Ozone Ozone Ozone Ozone DOW” RGgUla“On - - Up Regl'”atlon
0 | 22 i water 1.5 mg/L 3 mg/L 45mg/L 5.6 mg/L Blank color reflects compounds not found
3 1 Ozone Contactor ‘ ) i
QO : = S CITTTTT TP TP PP TP PP I
O I g | ° ° ° °
2 ; Principal Component Analysis Conclusion
|
5 C IS ' - - : : :
= =k UV Reactor | PCA Plot for Different Ozone Doses PCA plot for Different Treatments QTOF analysis showed AOPs attenuate multiple unknowns beyond target organic
| .
0S| i e i compounds commonly monitored.
O Xi - ® ° ° . . . . .
<O | Untreated water | tiated Trepted Advanced data processing with Mass Profiler Professional allows the clustering of
I ntr W at . . .
Q! : water | (Gy Treated  _ ® compounds with the same behavior during water treatment
I - Treated
C i ! - ? Water . . - . .
T | | Qzonated water Treated O/ /w%e;uw Compounds with similar behavior could be used as indicator in order to limit the
3 i SEMEC T @amgl) e oo B amount of target analytes for the assessment of treatment efficiency.
S ! ki | L, 5. b Ozonated water
3 mgﬂ 1 (5.6 mg/L) Ps Further sampling campaigns are required to confirm the identification of robust
Treatment Trenas Simulated with the Pilot - “\\ PN clusters around contaminants routinely analyzed.
Treated Water O, Caponent Component3 Catiponent Tleatag T~ Component3
ater
Collected for A % (H,0,/UV)
Analysis (11) OV ozonated water = Acknowledgment
22 .5mg
O3/H,0,/UV The Authors would like to thank Xylem Inc. for providing the AOP pilot and Agilent
Sample replicates were closely clustered on the PCA Plot. Technologies for providing the analytical instrumentation and training required for
Samples treated by different processes or different doses of oxidant could be distinguished this study.

18 - 19 March 2014 Environmental Analysis Techniques Workshop Tucson,Arizona, USA


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=v3Qbf9hz34ei_M&tbnid=Y5y54goWoA1xZM:&ved=0CAUQjRw&url=http://foodgradeh2o2.com/articles/hydrogen-peroxide-structure/&ei=fk-wUZLKNOahiQL-rYGQCA&psig=AFQjCNFajGiD4nPcsdP0QCfrpprVW7dsiA&ust=1370595319266593
//upload.wikimedia.org/wikipedia/commons/9/9c/Fluoxetine-2D-skeletal.svg

