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I. ABSTRACT 

 

8. OVERVIEW OF PROJECT & OBJECTIVES: 

 

The Clean Air Act Amendments allow the burning of high-sulfur coal for power 

generation, provided that highly effective technologies for sulfur dioxide removal 

from the stack gases are used.  There are many flue gas desulfurization systems 

available, but all have the drawback of costly disposal of the calcium-based 

sludge generated.  Dravo Lime Company has for many years supplied a 

magnesium-containing lime for use in flue gas desulfurization.  Dravo Lime and 

Cinergy have demonstrated that the magnesium hydroxide can be successfully 

and economically recovered from the magnesium-enhanced desulfurization 

process. 

 

This project investigated the potential applications of the recovered magnesium 

hydroxide for municipal wastewater treatment.  More specifically, the objectives 

included: 

• Comparison of magnesium hydroxide with other acid neutralization 

chemicals in terms of acid neutralization capacity and buffering intensity; 

• Evaluation of magnesium hydroxide in improving activated sludge’s 

settleability in secondary clarifiers and dewaterability in sludge dewatering 

processes; 

• Investigation of magnesium hydroxide in enhancing anaerobic sludge 

digestion efficiency; 

• Exploration of magnesium hydroxide in nutrient removal from 

wastewaters;  

• Cost analysis on the use of magnesium hydroxide for wastewater 

treatment; and  

• Research on the problems of struvite formation in wastewater treatment 

plant and the corresponding preventive strategies. 

 



 

 

9. WORK DONE AND CONCLUSIONS: 

 

Extensive and intensive research were carried out at bench, pilot and field 

scales, and exciting results were obtained.  Comparison studies between 

magnesium hydroxide and other commonly used chemicals revealed that 

magnesium hydroxide was a more effective neutralization agent than other 

chemicals tested, which implies that with its use less chemicals would be 

required to neutralize the same amount of acids than with the use of conventional 

neutralizing agents.  Evaluation of the effect of magnesium hydroxide on the 

microorganisms’ physical and biological properties demonstrated that 

magnesium hydroxide could effectively improve the settleability of the mixed 

liquor in aeration tanks and the dewaterability of the anaerobically digested 

sludge in the sludge dewatering facilities, respectively.  Investigation of 

magnesium hydroxide application in anaerobic sludge digesters showed that 

magnesium hydroxide enhanced the overall process, in terms of percent organic 

matter destruction and biogas production rate.  Furthermore, with the 

amendment of magnesium hydroxide, the anaerobic supernatant had a lower 

level of nutrients, implying that the biosolids thus generated have a higher 

agricultural value.  Experiments on nutrient removal revealed that magnesium 

hydroxide was very effective in the removal of phosphate from the wastewater 

generated in the sludge dewatering facilities.  It is more effective than other 

commonly used chemicals, e.g., ferric chloride and aluminum sulfate.  Cost 

analyses indicated that magnesium hydroxide could be a very cost-effective 

chemical agent for pH/alkalinity adjustment in sludge digesters and for nutrient 

removal from anaerobic sludge digestion supernatant.  Removal of the 

phosphate and part of the ammonium present in this wastewater decreases the 

nutrient back-load to the treatment plant head works, reduces the risk of struvite 

formation in the pumps and pipes, and generates a potentially valuable 

agricultural fertilizer. 



 

Both lab scale and pilot scale experiments were conducted to study struvite 

formation in sludge dewatering facilities.  The experiments indicate that struvite 

formation occurs easier on rough materials (cast iron, for example) than smooth 

materials (stainless steel or PVC).  It also occurs where the flow rate becomes 

slower. 

 

10. PLANS FOR COMING YEAR: 

 

The project is now complete. 

 

II. HIGHLIGHTS/ACCOMPLISHMENTS 

 
11. The primary objective of this project was to determine the efficacy of using a 

component of the waste treatment stream from a coal-fired power plant as a 

chemical agent in the treatment of municipal wastewater and/or sludge.  The 

results are a conversion of a waste material into a usable product, a reduction in 

waste disposal costs to both the power utility and the wastewater treatment plant, 

and a potential new source of income to the utility.  The benefits to the general 

public are improved environmental quality, prevention of pollution at its source, 

rather than having to deal with it in the environment, and lowered costs for both 

power production and municipal wastewater treatment.  More importantly, the 

generated product from the nutrient removal process using magnesium 

hydroxide is a valuable slow release agricultural fertilizer. 
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