
CUSTOMER’S CHALLENGE 
The customer desired a safe, sustainable and “chemical free” biocide for their 
cooling towers and closed loop and decided to test MIOX Mixed Oxidant Solution 
(MOS) which is a low-concentration chlorine-based solution that is produced on-
site using just salt, water and electricity.   

STUDY DESIGN
The study is being conducted in two phases, the first was conducted during the 
summer months of 2015.  During this time, the customer replaced stabilized 
bromine and glutaraldehyde by installing three (3) MIOX RIO Zuni 2 lb on-site 
chemical generators on Tower system 1 and one (1) MIOX RIO Zuni on Tower 
system 2.  A pilot study monitoring mild steel and copper corrosion, ORP and 
bacteria count was conducted for a period of 30 weeks from April 2015 to 
October 2015.  Shortly after placing the systems on-line, it was determined that 
more biocide had historically been used than previously thought.  As a result, the 
system was undersized and optimal operation might be challenging to achieve.

CONCLUSION
Even though the MIOX sizing was sub-optimal, MIOX Mixed Oxidant Solution 
controlled the biological growth in the same acceptable ranges compared 
to historical results and at a fraction of the cost with improved safety and 
sustainability.  For summer of 2016, the customer has installed a larger Vault 
M60, to increase capacity and enable optimal treatment of the current towers as 
well as additional tower systems.

In addition, with the added capacity, the customer will be able to use the MIOX 
solution not only for the cooling towers but also for the closed loop circuit, 
replacing on-site generated chlorine dioxide solution which is currently done 
once per year.  By eliminating chlorine dioxide, the associated hazards will be 
eliminated as well, which is considered the most significant safety improvement 
at the facility.

CASE STUDY

LOCATION
Centralized Cooling Plant
Midwestern United States 
Tower 1 at 22,585 gpm 
Tower 2 at 6,000 gpm

CONTACT
Tom Muilenberg
Director of Commercial Operations 
tom.muilenberg@matthey.com 
515-450-6238

EQUIPMENT
Phase 1: 
Four (4) RIO Zuni 2 MOS generators 
8 lbs/day Mixed Oxidant Solution (MOS)
Installed 2015 
 
Phase 2: 
MIOX Vault M60 MOS generator 
MIOX RIO Zuni 2 MOS generator 
62 lbs/day MOS 
Installed 2016

PREVIOUS DISINFECTION
Stabilized bromine and glutaraldehyde
Non-Oxidizing Biocide

75%
REDUCED 
CHEMICAL
TREATMENT
 
COSTS 
 

Replacing proprietary biocides (stabilized bromine 
and glutaraldehyde) and achieving equal or greater 
microbial control at a significantly reduced cost. 

Cooling Tower Water Treatment
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MAINTAINED BACTERIA COUNT (CFU/ML)
This graph is comparing biologicals in two towers treated with MOS vs. a tower 
treated with stabilized bromine and glutaraldehyde. The results show that even 
with sub-optimal dosing of MOS, the control was statistically the same or slightly 
better at times.

TOWER SYSTEM 1
Previous Biocides MIOX MOS

Stabilized Bromine 6 ppd

14 gallons/day $0.20 salt cost

$14 /gallon $0.07 electricity

$196 /day $4.86 /day

180 days 180 days

$35,280 /year $874.80 /year

Glutaraldehyde Non-Oxidizing Biocide

100 /year None ppm dose

10 events/year None events/year

$21,600 /year $0 /year

Tower Treatment Cost Tower Treatment Cost

$56,880 /year $874.80 /year

SAVINGS OF $56,005 /YEAR

TOWER SYSTEM 2
Previous Biocides MIOX MOS

Stabilized Bromine 2 ppd

5 gallons/day $0.20 salt cost

$14 /gallon $0.07 electricity

$70 /day $1.62 /day

180 days 180 days

$12,600 /year $291.60 /year

Glutaraldehyde Non-Oxidizing Biocide

100 /year None ppm dose

10 events/year None events/year

$3,300 /year $0 /year

Tower Treatment Cost Tower Treatment Cost

$15,900 /year $291.60 /year

SAVINGS OF $15,608 /YEAR 

RESULTS 

<18 MONTHS ROI
Associated costs with the larger 
system will be proportional to that 
already achieved, resulting in an 
estimated ROI in approximately two 
seasons.  

PLANT SAFETY 
IMPROVEMENT
As a result of the installation, the 
delivery of five 650-gallon chemical 
totes and chlorine dioxide were 
replaced with one delivery of table 
salt. 

MIOX’s MOS solution is non-
hazardous and concentration is less 
than 0.5%.  No PPE or reporting is 
required in the case of a spill.

PHOTOS
Phase 1: 
Four (4) RIO Zuni 2 MOS generators  
(one not shown in photo) 
8 lbs/day MOS 
Installed 2015

 
Phase 2: 
MIOX Vault M60 MOS generator 
(MIOX RIO Zuni 2 MOS generator not 
shown in photo) 
62 lbs/day MOS 
Installed 2016 

$71K+/YR COST SAVINGS

MIOX VS.  
PREVIOUS BIOCIDES
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