
REMOVAL OF IRON AND COLOR 

FROM INDUSTRIAL WASTEWATER 

WITH COAL DERIVED FLY ASH

This project examined the effectiveness of utilizing coal derived fly ash as a

filter media for the treatment of industrial wastewater . There is a need to

remove accumulated chlorides in a wet scrubber process . However, the

desalination plant cannot process the wastewater with all of the other

constituents . The constituents measured were dissolved iron, magnesium,

calcium, and color, plus pH and alkalinity . Multiple variations of contact time

and dosages were administered to develop a series of trend graphs to observe

the behavior of the fly ash as a filter medium . This research coincides with

actual projects that has an immediate application for this new process . The

proof of concept was observed through an experimental ex-filtrate test .

Overview of the Issue Methods and Procedures

�‡ Power plants are comprised of many complex components, 

and require many processes and qualified personnel for 

successful operation.  The photos shown above represent one 

small aspect of such operations.  During the summer of 2008, 

the author (an employee of OUC and a UCF student) noticed 

water pooling outside a control levy (see circled area above).  
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�‡ The pooled water was determined to originate from the 

thickener process, an opaque and colored water that is 
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However, the author observed that the pooled water was crystal 

clear.  It was reasoned that the water had permeated the levy 

material, which was constructed from fly ash residuals.

�‡ A hypothesis was developed that the fly ash levy was 

improving the recycled water quality by ex -filtration.  It seemed 

certain that there was some mechanism(s) at work treating the 

water, and the challenge was to model this behavior.  With the 

help of CECE faculty and staff, the author and his advisor 
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Coal is finely 

pulverized 

and burned.

Non-combustible 

material becomes 

ash.  Ash size is 

determined by 

the pulverizers.  

Porosity is 

formed by fusion 

process.

Ash is collected 

in silos.  Flue 

gas then gets 

wet scrubbed.

Calcium slurry reduces 

sulfur, then settled 

out.  Evaporation 

concentrates recycled 

water.  Poor coal 

quality fouls the water 

even more.  Dirty water 

reduces removal 

efficiency.  

The primary model for testing was adsorption.  The protocol 

used was ASTM D 3860 -98 (Standard practice for determination 

of adsorptive capacity of activated carbon by aqueous phase 

isotherm technique).  Time, sample size, and dosages were 

modified to allow for enough filtrate for the numerous tests.  

Several iterations were performed to arrive at the final solution.  
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Project Description

�¾ Every flask was loaded with 

300 g. of  wastewater.

�¾ Prescribed doses of ash were 

added to each flask.  

�¾ .5, 1, 2, 4, 5, 10, 20, and 40 

grams.

�¾ All samples were placed on a 

shaker table at 250 rpm.

�¾ Contact times were 15 and 30 

minutes, 1, 2, 4, 8, and 16 hours.

�¾ Samples were filtered 

immediately after each run.

�¾ Alkalinity, hardness, and pH 

were measured in accordance with 

Standard Methods .

�¾ Color was measured with Hach 

DR5000 spectrometer.

�¾ Iron testing was performed using 

the Perkin Elmer Optima 2100DV.

Results

Advisor: Dr. Duranceau

Conclusion
�‡ Power plant fly ash is effective at removing iron from 

recycled scrubber water.

�‡ The fly ash was found to reduce magnesium levels yet 

release calcium back into the water.

�‡ Scrubber water high in color can be effectively clarified 

with the use of coal fly ash.
1) Data illustrates that iron is removed and released in a non -steady state fashion

2) This graph represents one of many tests, where iron removal increases with fly ash dose.

3) Calcium hardness increased with increased fly ash dose yet magnesium hardness decreased.

4) Family of alkalinity curves for increasing contact time with multiple fly ash dosages.

5) This graph shows that pH changes by time and by fly ash dosage rate.

6) This graph represents one of many tests, where transmittance increases with fly ash dose.

7) Family of color curves for increasing contact time with multiple fly ash dosages.

8) This graph shows one of many test, where pH increases with fly ash dose.

9) This graph shows one of many tests, there alkalinity varies with fly ash dose.
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