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The negative impact of Sulphites or Sulphates in water used for lime slaking has been 

known in the industry for a long time.  It is a well-documented fact that the sulphite 

content of over 500 PPM in slaking water will retard the temperature rise in slaking and 

results in a coarser particle of hydrated lime in the slurry. 

 

The purpose of this paper is investigate what impact the lower slaking temperature and 

coarser particle size of hydrate has on TNC (Total Neutralization Capacity) of lime slurry 

slaked with water containing Sulphates or Sulphites.  To decide the impact we must first 

decide the end use of the hydrated lime slurry.  There are two major use of hydrated lime 

slurry that we address in this paper; 

• Air pollution FGD (Flu Gas Desulphurization) 

• Acid Water Neutralization in Mining (AMD) 

 

 

FLU GAS DESULPHURIZATION 

 

As stated above, sulphite content of slaking water will cause coarse particles of hydrated 

lime.  The coarse particles have smaller surface area thus less area of contact with flue 

gas to neutralize gas.  Further, the contact time between lime slurry and flue gas is 

typically less than 10 seconds.  This results in increase lime consumption.  Unreacted 

lime particles are captured by the dust filters.  In flue gas desulphurization the contact 

time between the hydrated lime and flue gas in the reactor is far too short for proper 

utilization of hydrated lime with coarse particle size. 
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The graph below shows the impact of Sulphates in slaking water on particle size of 

slaked lime. 

 

GRAPH 1 

 
 
 
 

As the sulphate content of slaking water increases the particle size of hydrated lime in the 

slurry increases.  This increase of particle size reduces the total surface area for contact 

for neutralization, therefore more contact surface between the lime slurry and acid media 

is needed for efficient neutralization. 
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Graph 2 shows the impact of Sulphates in slaking water on slaking temperature rise for 

various Sulphates content. 

 
GRAPH 2 

 

 
 
 
The graph shows that as sulphate content of slaking water increases, the temperature rise 

of slaking decreases.  This temperature retardation results in coarser particles of hydrate.  

In addition the more sulphate content of slaking water, the longer it takes to complete the 

hydration. 

 

ACID NEUTRALIZATION (AMD) 

To determine the impact of Sulphates in slaking water, where the hydrated lime slurry is 

used for neutralizing acid water, in industrial processes or mining operation, additional 

tests were performed.  These tests were performed by an independent laboratory using 

ASTM C-1318, to determine the Total Neutralization Capacity (TNC) of lime slurry 

produced by slaking water containing different PPM of Sulphates.  The following is the 

laboratory report showing the results of tests performed.  Each test was done more than 

once to confirm repeatability. 

Chemco Systems, L.P.
1500 Industrial Drive

Monongahela, PA 15063

Air and Water Pollution Control Solutions



4 
 

 

 

 
 
 

Chemco Systems, L.P.
1500 Industrial Drive

Monongahela, PA 15063

Air and Water Pollution Control Solutions



5 
 

The following are the sample ID referred to in the above report. 
 
Sample 0 = Distilled water no Sulphates 

 1 =   1000 PPM of Sulphate 

 2 =   2000 PPM of Sulphate 

 3 =   3000 PPM of Sulphate 

 4 =   4000 PPM of Sulphate 

 5 =   5000 PPM of Sulphate 

 8 =   8000 PPM of Sulphate 

10 = 10,000 PPM of Sulphate 

 

The TNC (percent) is impacted by the percentage of solids in the slurry as well as non-

lime impurities.  In addition tests results are subject to minor variations due to 

measurement tolerances during tests. 

 
CONCLUSIONS 
 
The above tests results clearly show that sulfite or sulfate content of slaking water will 

negatively affect temperature rise in the slaking process resulting in a coarser particles of 

hydrate with smaller specific surface.  The higher the sulfite or sulfate content of slaking 

water the more pronounced the negative impact on slaking. 

In practice the impact of slaked lime with slaking water containing sulfates or sulfites, on 

neutralization of acid, is not directly correlated with the PPM of sulfates or sulfites, 

content of slaking water.  The neutralization capacity of the lime slurry is directly 

affected by the contact time between the slurry and acid medium. 

The shorter the contact time the less neutralization efficiency of slurry with sulfite 

content will be very low. 

In mine acid water neutralization due to long contact time of ½ hour or more, the impact 

of the sulfites or sulfates are virtually negligible on efficiency of neutralization of the 

lime slurry.  The long contact period will result in 100% usage of the Ca (OH)2 in the 

lime slurry.  In mine acid water neutralization the sulfate content of slaking water will 

have virtually no impact on the neutralization efficiency of the lime slurry. 
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