
A Northwest Ohio commercial cleaning product manufacturer contacted IFM with regards to a pre-

treatment system for their industrial waste. This company is a manufacturer of cleaning supplies, 

which produces a waste that contains a high concentrations of CBOD-5, total suspendes solids, zinc 

and phosphorus. 

 

IFM provided preliminary bench testing on their current facility for background on their waste pro-

duced on a consistent basis. Various polymers and coagulants were tested with the ultrafiltration 

membranes to determine if any physical separation occurred. It was determined that the breaking 

down of these emulsions and removing zinc and phosphorus would be difficult in order to stay in 

compliance with pretreatment requirements. 

 

Dating back to February 2015, IFM evaluated multiple technologies for their pretreatment. The 

three different technologies that were further discussed were inclined plate clarification, dissolved 

air floatation and tubular ultrafiltration. Based on lab testing, tubular ultrafiltraton was the option 

chosen to further evaluate. Reverse Osmosis was also evaluated as a possibility to further reduce 

soluble forms of CBOD-5, phosphorus and zinc that passed through the ultrafiltration membranes. 

Two reverse osmosis systems were run in series, following the UF system, to further enhance the 

recovery of feed water and improve effluent quality discharged to the local POTW.  

 

For removal of phosphorus in the system, it was determined that sodium aluminate must be added. 

The sodium aluminate will chemically coagulate with the phosphorus forming a phosphate salt 

which will then be rejectable by the membranes. Sodium aluminate will not compromise any emul-

sion integrity as a result of lowering the pH. 

 

With the UF system followed by RO, IFM concludes that it can consistently meet pretreatment re-

quirements for total suspended solids, oil and grease, phosphorus and zinc. The average clean water 

flux for a batch is 35 GFD with 80% recovery expected with the double pass design. There is still fur-

ther evaluation regarding chemical treatment prior to the UF system  for consistent removal of 

phosphorus and zinc. 
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From the results of the month long pilot study, IFM presented a design for the new manufacturing facility.   
 
Using Koch FEG membranes, IFM has designed and is currently building a new system that will discharge 20-
30 gpm of permeate that will be free of total suspended solids and FOG.  Phosphorous levels will be below 10 
mg/L.  
 
Below is a table of analytical results from that pilot.  
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Parameter Units 1x Feed Permeate 

pH S.U. 7-10 7-10 

BOD-5 mg/L 2,000-7,000 1,622-6,000 

Total Suspended 
Solids (TSS) 

mg/L 

  
500-1,000 <5 

Total Solids % 0.5-0.75 ------- 

COD mg/L 5,000-10,000 2,400-14,000 

Oil and Grease mg/L 25-250 <25 

Zinc mg/L 10-20 7-14 

Total Phosphorous 
(P) 

mg/L 72-600 9.6-223** 

Total Dissolved Sol-
ids (TDS) 

mg/L 1600-4000 >5000 

Parameter Units RO Feed Permeate-1st 
Pass* 

Permeate-2nd 
Pass* 

pH S.U. 7-10 6-8 6-8 

BOD-5 mg/L 1,622-6,000 1,200-1,600 300-700 

Total Suspended Solids 
(TSS) 

mg/L 

  
<5 <5 <5 

COD mg/L 2,400-14,000 2,700-4,600 700-1,100 

Zinc mg/L 7-14 0.1-0.2 AA 

Total Phosphorous (P) mg/L 9.6-223** 0.5-6 AA 

Total Dissolved Solids 
(TDS) 

mg/L >5,000 164-1,000 60-220 


