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Corrosion Control
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Copper Solubility & Corrosion Rate General 
Decrease with Increasing pH

Dortwegt, R. Et Al 2001

Copper Solubility vs pH



Corrosion Control
Lead corrosion is more complex, but pH plays a role in lead carbonate 
solubility, lead species, orthophosphate effectiveness and pipe scale 
stability

Lead Solubility Contour Diagram, pH vs DIC, I=0.01, 
Source, Lead Control Strategies, AWWARF 

Source: New Insights into Lead and Copper Corrosion 
Control and Treatment Change Impacts, Michael Schock, 
USEPA, ORD, NRMRL, WSWRD



Carbon Dioxide
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Carbonate System Components



Open Systems



Henry’s law
 At a constant temperature, the amount of a given gas dissolved in 

a given type and volume of liquid is directly proportional to the 
partial pressure of that gas in equilibrium with that liquid.

p=kH⋅c
•where:
•p is the partial pressure of the solute above the solution
•c is the concentration of the solute in the solution (in one of its many units)
•kH is the Henry's Law constant, which has units such as L··atm/mol or atm/(mole 
fraction) or Pa · m3/mol



Henry’s Constant

Presenter
Presentation Notes
Henry's law describes the tendency of a constituent to transfer from the liquid to the gas phase at equilibrium. The Henry's Law constant is the ratio of the equilibrium concentration of a particular contaminant in air to its concentration in water. Thus, a higher Henry's Law constant indicates a greater tendency of species to volatilize. High temperature and turbulence promotes gas transfer by reducing thickness of film at air-water interface. The efficiency of aeration depends almost entirely on the amount of surface contact between the air and water.



Henry’s Law – Different Forms

•caq = moles of gas per liter of solution
•Lsoln = liters of solution

•pgas = partial pressure above the solution, in atmospheres of absolute pressure
•xaq = mole fraction of gas in solution ≈ moles of gas per mole of water

•atm = atmospheres of absolute pressure

https://chemengineering.wikispaces.com/Henry%27s+Law



Henry’s Law Constants

CO2

2.9 X 10-3



13Ca
rb

on
a 

Di
ox

id
e 

St
rip

pi
ng

Carbon Dioxide



CO2 Removal
20-30% 99.9%

Spray Cascade/Tray Degasser/Diffuser Multi-Stage Bubble Diffuse Packed Tower



Multi-Stage Bubble Diffusers

15M
ul

tis
ta

ge
 B

ub
bl

e 
Ae

ra
tio

n



Multi-Stage Bubble Diffuser
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MSBD
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Commercial Multi-Stage Air Stripper
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Lowry Installations for CO2 Stripping
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Pilot Testing
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Pilot Testing
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Pilot Testing
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Pilot Testing
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Pilot Testing

Parameter Average Minimum Maximum Removal %
pH (Raw) 6.4 6.2 7.7

pH (Stage 2) 6.3 6.2 6.5

pH(Post DB) 8.2 7.8 8.5
T (Raw) 17.2 15.0 18.1

T (Stage 2) 17.4 16.9 18.0

CO2 (Raw) 121 76 152
CO2 (Post DB) 1.5 0.7 3.8 99%
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Design Procedure
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Design Procedure

Given a specific contaminant (Henry’s Constant) 
and water temperature, the basic design 
parameters for the process are:
• Air/Water (A/W) Ratio
• Depth of Bubble Rise
• Size of Bubbles
• Number of Stages

The stages in the process are what create an 
efficiency far beyond what a single completely-
mixed vessel would produce. As the number of 
stages increases, the process efficiency approaches 
that of a theoretical plug-flow process. The two 
processes are shown below in equations 1 and 2.

26

Completely-mixed stages in series:

(1)C/Co = [ 1/(1+kt)]m

Where:

C = concentration at steady state
Co = inlet concentration
k = the first-order rate constant for a single stage, time-1 

(directly proportional to air intensity, AI)
t = detention time, volume/flow, of a single stage

m = number of stages in series

Plug-flow:

(2) Ct /Co = e -kt

Where:

Ct = concentration at time t



Design Procedure
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k= slope of the line

Removal of carbon dioxide through six stage system 
At varying A:W ratios



Size Appropriate Unit and Blower

Model DB32 Model DB63 Model DB84 Model DB86

Number of Stages
3 6 8 8

Max Flow, gpm
150 500 1,200 1,800

Max Air, scfm
200 600 1,350 2,000
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Q&A



Thank you!
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