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Chloride Stress Corrosion Cracking of Stainless Steel
Common grades of stainless steel referred to as austenitic grades (such as 302, 
304 and 316 and the low carbon grades 302L, 304L and 316L) are susceptible to a 
particular  type of corrosion called Stress Corrosion Cracking (SCC). When chloride 
is involved in this type of corrosion it is often referred to Chloride Stress Corrosion 
Cracking (CSCC). 

The failure of the metal is caused by intergranular cracks. A microscopic view of  
a failed piece of SS is shown.   

The cause of CSCC is known to be a combination of several factors. These include: 

1. A stressed portion of the metal surface is required for CSCC. This could be 
due to tensile stress such as at a bend in the metal. Others include stresses at  
or near welds. Vibration induced stress is can also contribute to the failures.

2. The presence of chloride acting as a corrodent is a common initiator for 
CSCC. Water systems with chloride levels as low as 100 ppm chloride have 
experienced CSCC.    

3. Heat applied to the metal surfaces accelerates the failures due to CSCC.   
Temperatures as low 50 deg Centigrade have been shown to influence CSCC.  

 
Three examples of CSCC include the following:
Groundwater Remediation Equipment 
A groundwater remediation system in the Wichita, KS area had a stainless steel shallow tray air stripper. The air stripper and the 
blower were bolted solidly to an I-beam skid. The blower and motor created significant vibration to the skid.  After a couple of 
years of operation CSCC cracking occurred on two of the bent edges of the SS sump of the air stripper.   

The cracks were welded but within a couple of months the cracks near the welds reappeared. Suspecting that the vibration was 
involved with the cracking the I-beam skid was cut isolating the blower and the air stripper sump. This eliminated the vibration 
related stress in the SS sump. No further CSCC occurred in this system.     

The chloride levels in the air stripper sump were the naturally occurring levels in the Wichita groundwater.    

Furnace Cooling Chambers 

Worthington Cylinders in Maize KS operates a propane bottle manufacturing and filling facility. Part of the operation includes 
heating the painted gas cylinders through heat treating furnaces. After the furnace the propane bottles are cooled in cooling 
chambers. These chambers are jacketed SS boxes with process cooling water in the jackets.   

The process cooling water had high chloride levels.  The water source is on-site well water.  

The plant had experienced on-going failures of the SS jacketed chambers.   The failures occurred as cracks primarily at the hottest 
end of the chambers.   Replacement of the cooling chambers was a significant expense. CSCC was suspected as contributing to 
these cooling chamber failures.  

Additionally failures had also occurred in some new SS process water screens in the cooling systems.      

Plant management decided to improve their makeup water quality to all of their cooling systems. They determined that reverse 
osmosis treatment of the makeup would be practical. An RO system was installed. Chloride levels in the makeup water was 
reduced by over 95%.  

Failures of the furnace cooling chambers although not completely eliminated was significantly reduced.   ➤

http://www.kansaswatertech.com/index.php?page=1
http://remediation-services.com/index.php


Brewing Kettle Failures   
A local brewer had experienced recent failures of their brewing kettles. These 
are steam jacketed SS vessels. The inner vessel is dimpled to maintain space for 
the steam in the jacket. The steam jackets and the brewing chambers had both 
experienced cracks in the SS. There was significant loss of steam and condensate 
through the cracks. Additionally the steam traps had not been operating properly.   
The net result was that the brewing temperatures were not maintained causing 
much longer than desired brewing cycles. Replacement of the brewing kettle was 
estimated at $15000 to $20000. This is a significant investment for a small brewery.   

KWT investigated the causes of CSCC. The main problem was that the boiler system 
operation resulted in extreme carryover of boiler water with the steam. This resulted 
in high chloride content in the steam and in the resultant condensate. This became 
a primary contributor for the vessel failures. With the high chloride levels in the 
condensate combined with the stresses of the “dimpled” metal and the heat of the 
steam CSCC occurred.  

Recommendations were made to improve the the boiler operation to prevent 
carryover and to sample the condensate to monitor and minimize chloride 
concentration in the steam. Removing the chloride from the system will eliminate 
the CSCC, improve operation and save on equipment replacement costs.
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CLICK HERE - For more information.

Thanks to the Fireflies! – ATP a valuable tool for RO,  
Cooling and Remediation Systems Monitoring
Monitoring and controlling microbiological activity in membrane separation equipment, in cooling towers and in 
groundwater wells and remediation systems is important for sustainable operation.  

You may have experienced the problems with uncontrolled microbiological growth. Some common examples of serious 
microbiological related problems include:

1. Microbiological fouling can shut down an RO plant.  

2. Microbiological fouling can foul heat exchangers and cause corrosion in cooling water systems.   

3. Microbiological related fouling can cause fouling of groundwater systems including recovery wells 
and remediation equipment.   

You may have noticed that KWT often reports bacteria levels in your water systems.  We have adopted Luminultra’s second 
generation ATP method as our preferred method for montoring microbiological activity. Our new tests actually have a lot of 
very neat science behind them. Our quick, on the spot, test measures adenosine triphosphate (ATP) levels in the water. ATP is 
commonly referred to as the “currency” of energy in cells, the breaking and forming of the phosphate bonds allows storage 
of energy until it is needed. All living cells, including bacteria, use this method of storage. Fireflies contain a compound called 
luciferin which is responsible for the bioluminescencent glow we enjoy in the evenings. This glow is caused by a reaction 
between ATP and the luciferin, and we have harnessed this reaction!  ➤

Photo of welded CSCC of brewering kettle

Intergrain SCC

http://www.kansaswatertech.com/includes/newsletters/2015/04/SCC_in_Brewery_Equipment.pdf
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(The photo of bacteria from a groundwater 
remediation system showed ATP levels of 804,330 
RLUs or an equivalent 45481 picograms/ml of ATP. 
A really high level of microbiological activity!)

 CLICK HERE - if to view how the test method is used in monitoring 
and controlling in an RO plant. 

ATP testing has many advantages over other microbiological test methods. Cultures 
can take days to grow and may only identify certain organisms. DNA testing 
methods require sophisticated laboratories and training. Microscopic observation 
requires counting bacteria and can only give a rough estimate of the total sample. 
Our ATP test takes minutes to perform  
and gives highly accurate measures of microbiological activity. The other methods 
can be used to identify specific problem organisms if necessary, but regular ATP 
testing can tell us if our biological control treatment program is working without 
any expensive or time consuming tests. 

The tests we run are called 2nd generation tests and are much more rigorous and 
dependable than earlier ATP test methods. First we run a known blank to calibrate 
our sensor. We also use a larger sample to collect as much bacteria as possible. 
We push the water through a fine filter to concentrate the bacteria then we lyse 
the bacteria cell walls to free the ATP. This is then reacted with the luciferin and a 
reading is taken. We measure the light put off in Relative Light Units (RLUs) and 
because we ran a known blank earlier the RLUs are actually relative to something 
and we can convert RLUs to picograms of ATP in the sample and an estimate of 
colonies per ml. 

The ATP method has been effectively used in  many water systems. 

Announcing a New Warehouse!
KWT and RSC is now warehousing some of our chemical products in our McPherson 
Kansas facility. We will be warehousing and delivering products from McPherson in 
bulk,  totes and 55 Gallon drums. RO chemistries including antiscalants,  biocides 
and cleaners will be available from this location. Additionally we will be providing 
selective products from this location to support both KWT and RSC customers.

http://www.kansaswatertech.com/includes/newsletters/2015/04/Enhanced_Biological_Monitoring_Membrane_Treatment.pdf
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Amines used in Steam Contacting Food Products
In our April 2014 Newsletter “Steam Purity-Steam Quality Definitions and Examples” 
was published. As followup to that article the following information is provided 
for treatment of steam where the steam may contact food products. The following 
chart identifies products and dosages published by the FDA in the Code of Federal 
Regulations that are allowed for treatment of steam in food plants.   

Regarding the above chart. Note the following: 

1. Cetamine V217 is a FDA approved version of “Cetamine” manufactured by BKG 
and distributed by Kansas Water Technologies. Cetamine is a filming amine product.  
Although it is not in the CFR it has been established as FDA approved. Click here for 
the Cetamine 217 bulletin. 

2. If combined amine products are used it is KWT’s recommendation that no 
more than 20 ppm of combined products be used in the treatment of the steam. 
Cetamine should be used alone without additional amine. 

3. If adequate corrosion protection is not achieved with the above treatment 
improved feedwater quality is recommended. Using RO or demineralized treatment 
as optional feedwater pretreatment should be considered. This will reduce the 
required neutralizer amine feed.

CLICK HERE - For more information.
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