
pH Alternatives and 
Applications 





A
genda 

•
pH

 alternatives 

•
W

ater treatm
ent applications 

•
W

astew
ater treatm

ent applications 

•
C

losing 
 



A
LTER

N
ATIVES IN

 PH
 

A
D

JU
STM

EN
T 

S
ection 1 



•
Liquid C

austic
 

•
Liquid M

ag H
ydroxide

 

•
D

ry S
oda A

sh
 

•
Liquid P

otassium
 H

ydroxide 

•
D

ry Lim
e

 

•
P

rem
ium

 Liquid C
alcium

 H
ydroxide (P

LC
H

) 



•
N

aO
H

 
•

U
sed in both W

TP
¶s and W

W
TP

¶s 
•

U
sually purchased in liquid (25-50%

) 
•

M
ultiple raw

 chem
ical sources 

•
Variety of uses 



Disadvantages 

•
Hazardous chem

ical 
•

Gels in pum
ps/feed lines below

 
•

W
eak buffering (little affect on 

alkalinity) 
•

O
ffers no calcium

 hardness 
•

Expensive and suffers from
 

price fluctuations 
•

Adds additional sodium
 to the 

w
ater  

Advantages 
•

Strong Base 
•

Accurate dosing 
•

Consistent product 
  



•
M

g(O
H

)2 
•

M
ilk-like appearance 

•
H

as low
er solubility in w

ater 
•

N
on-hazardous alkali 

•
P

rim
arily found in w

aste w
ater plants 



Disadvantages 

•
Slow

er reaction tim
e 

•
Low

er m
axim

um
 pH (w

eaker 
base) 

•
Less abundant natural resource 
(expensive) 

•
Can contribute to struvite 
form

ation 
•

Lim
ited to w

astew
ater 

treatm
ent 

Advantages 
•

N
onhazardous 

•
Paired w

ith m
onitored 

equipm
ent 

•
High concentration of 
slurry (58-65%

) 
  



•
N

a
2 C

O
3 

•
U

sed as a w
ater softener during laundry 

•
C

ontributes no hardness to w
ater. 

•
W

hen added to w
ater 50%

 of m
olecule is 

alkalinity  
•

S
m

all contribution to pH
 



Disadvantages 
•

Dry bags are hygroscopic 
•

Difficult long term
 storage 

•
Expensive as a pH supplem

ent 
•

Adds m
ore sodium

 to w
ater 

Advantages 
•

Adds alkalinity 
  



•
K

O
H

 
•

C
olorless solid is a prototypical strong 

base 
•

A
pproxim

ately 100 tim
es m

ore N
aO

H
 than 

K
O

H
 is produced annually 



Disadvantages 

•
Very expensive 

•
Hazardous chem

ical 
•

Less raw
 m

aterial supply 
•

Adds no calcium
 to w

ater 

Advantages 
•

Strong base 
•

Accurate feed rate 
 

 



•
Large natural resource 

•
M

ined in 30 states 
•

S
trong alkali 











Disadvantages 
 •

Dust, handling, m
ixing 

•
Clogged feed lines 
(m

aintenance) 
•

High capital cost 
•

Lim
ited equipm

ent life 
•

Control, accuracy, and precision 
•

Raw
 product quality variations 

 

Advantages 
 •

N
onhazardous 

•
Least expensive alkali 

•
Adds hardness, 
alkalinity and pH 
  



Problem
: 

 Dry Lim
e ʹ M

aintenance intensive, 
inaccurate, difficult to feed, hazardous dust, 
poor control 
 Liquid Caustic ʹ Dangerous, feed problem

s 
w

ith tem
perature change, very expensive, 

extrem
e price fluctuations 

Solution: 
PLCH/Custom

 Feed System
 ʹ O

ffers 
extrem

ely accurate liquid calcium
 hydroxide dosing, 

autom
ated control, and a functional guarantee 

 



•
Feed rate reduction 

•
Stable pricing 

•
O

perator friendly 

•
Plant custom

ization 
•

Autom
ated slurry dilution 

•
Autom

ated flushing system
 

•
Electronic pum

p controls 
EqƵipm

enƚ offers͙
 

PLCH offers͙
 



•
Safe operation (equipm

ent and chem
ical) 

•
Feed accuracy and precision 

•
Low

 m
aintenance 

•
Functional guarantee 

•
N

um
erous system

 indicators 

•
Rem

ote m
onitoring (SCADA) 
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W
ater Treatm

ent 
•

Flocculation/Softening 
•

Distribution 

W
astew

ater Treatm
ent 

•
Collection 

•
N

utrient Rem
oval 



Conventional Plants: 
-

Pre/Post Treatm
ent for pH, alkalinity, and hardness 

M
em

brane Plants: 
-

Post Treatm
ent for pH, alkalinity, and hardness 



Lim
e Softening Plants: 

-
Pre Treatm

ent for pH 



Problem
: 

1.
Post m

em
brane perm

eate w
ater is too 

aggressive 
2.

Raw
 surface w

ater experiences 
significant variations 

 Dry Lim
e ʹ Perm

eate dosing im
possible 

w
ithout raising turbidity over 1 N

TU
 

 Liquid Caustic ʹ Perm
eate addition lacked 

true carbonate/bicarbonate alkalinity, also 
expensive 



Post-treatm
ent: 

•
Ability to dial in hardness, alkalinity, and pH 

•
Scalable process (1 M

GD to 200 M
GD) 

•
Cost effect alternative 

Pre-treatm
ent: 

•
O

fferƐ conǀenƚional W
TP

Ɛ͛ ƚhe abiliƚǇ ƚo balance raǁ
 ǁ

aƚer 
•

Ability to dial in alkalinity, boost floc and plant 
perform

ance 
•

Cost effect alternative 

pH 

Target 
Langelier 



ͻ
Approxim

ately $3600/dry ton 
ͻ

Does not affect LSI 
H

3 PO
4 

ͻ
Approxim

ately $550/dry ton 
ͻ

O
nly pH adjustm

ent, little buffering 
N

aO
H

 

ͻ
Approxim

ately $450/dry ton 
ͻ

Ca+ Hardnerss, Alkalinity, and pH 
Ca(O

H)2  

ͻ
Approxim

ately $110/dry ton 
ͻ

Boosts Ca(CO
3 )2  

CO
2  





W
astew

ater 
Treatm

ent Plants: 
-

O
dor control in collection 

-
Influent supplem

ental 
alkalinity 

-
sludge stabilization 



•
Indirect treatm

ent of hydrogen sulfide (H
2 S) 

•
M

echanism
 - H

2 S
 suppression by pH

 elevation 
•

B
iological pH

 range considerations  
•

H
2 S

 m
easurem

ent ± liquid, gas, continuous 
•

C
ontrol point 

•
Treatm

ent Target (%
 H

2 S
 R

em
oval N

eeded) 
  





Q
uestions / C

om
m

ents 




