..v’“‘ifj@,‘ KING FAHD UNIVERSITY OF PETROLEUM €t MINERALS
&
2 i é College of Petroleum

s/ Engineering & Geosciences

U

Efficiency of Cerium-
modified Palm Oil Fly
Ash in Catalytic
Ozonation of Phenol

Mustapha Babatunde M.

College of Petroleum Engineering and
Geosciences

KFUPM, Dhahran, Saudi Arabia
February, 2020

6th

WATER
ARABIA

Conference & Exhibition




The Research Team

Dr. Bassam Tawabini, KFUPM j Eyad Safi, KFUPM, KSA
| .

Mustapha Babatunde M. Tajudeen Oyehan, KFUPM, KSA




oduction

« Water and Water Pollution

I

« KSA and Water Pollution

3
2
1%
i
'.i.‘F
2|
4 i

T v v v e tiom 1Al

* Phenol Water Contamination




Phenol Contamination removal

Adsorption
Bioremediation

Ozonation (Ozone-induced oxidation of phenol)

Catalytic ozonation

OH
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Significant loss of activity of the
enzyme due to Fe leaching.

They used neutralized red mud as
adsorbent for phenol removal, but
the yield was relatively slow and
time consuming

Reiterated that phenol can be broken
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However, it’ time consuming and
Microbial growth could be inhibited by
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OBJECTIVES OF

THE RESEACH ¥

Evaluate the efficiency of
Cerium modified Palm oil
Fly Ash in the catalytic
ozonation of Phenol.

Investigate optimum
conditions needed for

catalytic ozonation using
cerium-based APOFA
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Materials and Method
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Materials and Method
Analytical tools

Lab-assembled Ozone Reactor

TOC Analyzer




Materials and Method

Effect of Cerium

Preliminary Proportion in Effect of Treatment
Catalyst Time

(0.1%,0.5%,1%,5%)

Investigation

Effect of Ozone Effect of Catalyst Effect of Initial Phenol
Treatment Dosage Concentration
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Results and Discussion
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. 19 CE-POEA Results and Discussion
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Characterization Results: Results and Discussion
SEM, POFA
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Characterization Results: Results and Discussion
SEM, 1% Ce-POFA
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Characterization Results: Results and Discussion
SEM, 5% Ce-POFA
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Characterization Results:
EDEX
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Results and Discussion
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Effects of varying Ozone Conc. with
Constant Optimal catalyst:
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Results and Discussion

Effects of Initial Phenol Concentration
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Conclusion

* In this research, we synthesized a cerium-based POFA as catalyst and
optimized its conditions for treatment of phenol-polluted water.

Addition of the catalyst to ozonation works and that optimal
conditions are 100mg 1% Ce-POFA can remove 100ppm of phenol
within 10 minutes

This is exciting as the materials used to produce the catalyst is proven
to be cheap and almost free, hence we have a material that is cheap,
well efficient, as well as highly environmentally friendly to use as
catalyst in phenol removal with ozone
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