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C
oagulant R

eaction B
yproducts 

C
oagulant 

A
lkalinity C

onsum
ed, m

g/L 
D

issolved C
O

2 Form
ed, 

m
g/L 

A
lum

 
0.5 

0.44 

Ferric C
hloride 

0.46 
0.40 

Ferric Sulfate 
0.53 

0.23 
A

lum
inum

 
C

hlorohydrate (A
C

H
) 

0.29 
0.25 

Polyalum
inum

 
C

hloride (PA
C

l) 
0.71 

0.62 

Polyalum
inum

 
C

hlorosulfate (PA
C

S) 
0.36 

0.31 

49 



Process C
hem

istry Relationships for Precipitative Softening and Recarbonation 

  
�

C
arbonic acid shifts alkalinity species due to chem

ical 
reactions 
–

Total alkalinity often rem
ains unchanged 

�
TA

 =
 PA

 +
 ½

 CO
3  +

 H
CO

3 

–
Phenol alkalinity changes due to change in alkalinity 
species 
�

PA
 =

 O
H

 +
½

 CO
3 

�
E

quilibrium
 conditions force shift in pH
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�O
H

 alkalinity reacts to form
 C

O
3  alkalinity 

  
�C

O
3  alkalinity reacts to form

 H
C

O
3  alkalinity 
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�
A

uthor·s equation 
   

�
If O

H
 present, tw

o iterations determ
ines C

O
2  dosage 

�
If O

H
 absent, one iteration needed 
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