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2.2.1 Anaerobic Digestion 

Figure 2-3: Process Stages of Anaerobic Digestion (Wikipedia, 2014)
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Figure 2-5: Aerobic Digester (Electrical-Engineering-Portal, 2012) 
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Figure 2-6: Composting phases (Organic-Soil-Technology, n.d.) 
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3.3.4 Leaching Experiment 
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Figure 3-6: Water Treatment Units (Pilote, 2010) 
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Figure 3-7: Sludge Treatment Units (Pilote, 2010) 
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Figure 4-4: Total Calcium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)  

Figure 4-5: Total Magnesium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)
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Figure 4-6: Total Iron in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

 

Figure 4-7: Total Manganese in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)
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4.1.2 Metals and Heavy Metals 
 

 

Figure 4-8: Total Arsenic in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)  

Figure 4-9: Total Cadmium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)
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Figure 4-10: Total Cobalt in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

 

Figure 4-11: Total Chromium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011) 

Figure 4-12: Total Copper in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)
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Figure 4-13: Total Mercury in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

 

Figure 4-14: Total Molybdenum in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

 

Figure 4-15: Total Nickel in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)
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Figure 4-16: Total Lead in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

 

Figure 4-17: Total Selenium in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

 

Figure 4-18: Total Zinc in 2010 and 2011 (Pilote, 2010), (Pilote, 2011)

68.4 63.9 

0

30

60

90

2010 2011

Av
er

ag
e 

Co
nc

en
tr

at
io

n 
(P

PM
) 

Year 

Pb 

8.4 
8.1 

1.25 

0

5

10

15

2010 2011 2014(sample)

Av
er

ag
e 

Co
nc

en
tr

at
io

n 
(P

PM
) 

Year 

Se 

568.1 555.3 

0

200

400

600

800

2010 2011

Av
er

ag
e 

Co
nc

en
tr

at
io

n 
(P

PM
) 

Year 

Zn 



43 
 

Table -1: Comparison of sludge sample contents in 2011 to Quebec Regulations  �
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4.2 Leaching Experiment Results 
 

4.2.1 Heavy metals 
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Figure 4-19: Cadmium Removal at Different pHs 
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Figure 4-20: Cobalt Removal at Different pHs 
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Figure 4-21: Selenium Removal at Different pHs 
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Figure 4-22: Copper Removal at Different pHs 
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4.2.2 Nutrients 
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Table -2: Nutrient initial concentration in samples before leaching tests  

 

Figure 4-23: Remaining Potassium Concentration in Sludge after Leaching Experiment at Different pHs 
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Figure 4-24: Remaining Nitrogen Concentration in Sludge after Leaching Experiment at Different pHs 
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Figure 4-25: Remaining Phosphorus Concentration in Sludge after Leaching Experiment at Different pHs 
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Figure 4-26: Remaining Magnesium Concentration in Sludge after Leaching Experiment at Different pHs 
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Figure 4- 27: Remaining Calcium Concentration in Sludge after Leaching Experiment at Different pHs 
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4.2.3 pH in the product 

Figure 4-28: Remaining Iron Concentration in Sludge after Leaching Experiment at Different pHs 
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4.3 Comparison to produced biosolid in 2007 
 

Table 4-3: Heavy Metals Concentration in Biosolid 2007 (Jean-R-Marcotte-WWTP, 2007) 
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Table 4-4: Comparing Heavy Metal Content between Biosolid 2007 & This Study 

Table -5: Comparing Primary Macro Nutrient Content between Biosolid 2007 & This Study �
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Table -6: Comparing Secondary Macro and Micronutrient Content between Biosolid 2007 & This Study �
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4.4 Comparison to Milorganite biosolid 
 

Table 4-7: Average Concentration of Heavy Metal Content in Milorganite (2012) (Milwaukee-
Metropolitan-Sewerage-District, 2013) 
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Table -8: Comparing Heavy Metal Concentration between Milorganite and This Study �
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Table -9: Comparing Primary Macro Nutrient Concentration between Milorganite and This Study 

Table -10: Comparison of Secondary Macro and Micro Nutrient Concentration between Milorganite 
and This Study 
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4.5 - Results of preliminary tests 
 

Table 4-11: Removal percentages of heavy metals in preliminary tests 
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Table -12: Removal percentages of heavy metals in preliminary tests 
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