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CRADA Final Report for IPP BNL-335 
 

“Development of Technology for Effective Removal of Arsenic and Cyanides from 
Drinking Water and Wastewater” 

 
 
 
1. Introduction 

 
A CRADA project was performed between BNL and Fenix Technology International, Inc. 
(FENIXTEC) of Virginia under the auspices of IPP with the DOE support. The purpose 
was to jointly support UPEC (Ural Process Engineering Co.) of Russia to develop process 
to industrially manufacture a prototype chemical to remove arsenic and other heavy metal 
from drinking water and industrial waste water. The work was performed from February 
10, 2006 to February 10, 2008. The project resulted in the development of technical 
process and prototype chemical “FERON”.  The total cost of the sub-contract with UPEC 
was $500,000 in 2 years, with matching fund from the industrial partner. 

 
2. Work performed 
 
Heavy metals in wastewater are a constant hazard and require significant expense in 
disposal. Arsenic is a major environmental hazard and requires expensive technology to 
remove from industrial effluents. There is a world-wide need for effective and 
inexpensive technology. 
 
The purpose of the project was to perform a joint research and development effort 
focused upon the development of methods and the prototype facility for effective removal 
of arsenic and cyanides from drinking water and wastewater, based on the UPEC 
patented technology. The goals of this project were to validate UPEC technology, to 
manufacture a prototype facility meeting the market requirements, and to introduce it to 
both industry and municipalities which deal with the water quality. The project involved 
design and fabrication of one experimental unit and one prototypical industrial unit, and 
tests at industrial and mining sites. The total cost of the sub-contract with UPEC was 
$500,000 in 2 years, $230,000 for the first year and $270,000 for the second year. The 
project employed many Russian engineers who possessed considerable WMD 
experiences, to design, fabricate, test and validate the test and prototype facilities. UPEC 
engaged VNIITF in a closed city to perform specified laboratory and testing tasks as well 
as selected fabrication tasks. 
 
The project used sodium ferrate (Na2FeO4) as the media to remove arsenic in drinking 
water and convert arsenic into non-hazardous form. The problem in the past of using the 
sodium ferrate approach was that it was difficult material to produce and to keep active 
for a certain period of time.  As the most potent oxidizing agent known, along with 
potassium ferrate, it decomposes quickly in contact with air (moisture).  It also is known 
to be difficult to produce in large quantities and in the past was made only in laboratories 
by various methods.  
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The work consisted of six distinct phases ending with specific deliverables in 
development, design, fabrication and testing of prototype systems and eventually 
producing validation data to support commercial introduction of technology and its 
successful implementation.  The following tasks were performed: 

 
1) Designing and fabricating of scaled-down experimental unit for Sodium Ferrate 
production at a UPEC facility.  This phase of development utilized previous UPEC 
findings in utilizing galvanic processes to produce commercial quantities of the 
Sodium Ferrate.  Since the material was highly unstable in the presence of oxygen, 
certain design features was developed to assure stable form of the Sodium Ferrate.  
BNL and FENIXTEC assisted UPEC in development of technical specifications and 
requirements for the first prototype, followed by the unit design based on those 
specifications and fabrication of the unit.  After fabrication was completed the unit 
was tested for Na-Fe production to determine its effectiveness. BNL reviewed the test 
results and provide technical comments wherever relevant. 
 
2) Data collection utilizing sampling solutions of various water sources to identify 
effectiveness of sodium ferrate technology and optimizing treatment parameters to 
achieve desired results in lowering levels of arsenic to below 10 ppb. This was 
followed by field testing according to jointly developed test program with industrial 
partners.  

 
3) The 2nd industrial size prototype was designed for production of sodium ferrate in 
quantities sufficient to treat large volumes of water (millions of gallons per day).   

 
4) Field test of Unit 2 at UPEC base with participation of a third party for sample 
analysis of remediated wastewater with As impurities. BNL reviewed the results of 
the analyses.  
 
5) UPEC improved the sodium ferrate manufacturing process, based on results for 
units 1 and 2.  Unit 2 was improved to prepare for pilot manufacturing of the 
chemical. The modified unit was assembled and tested in Russia and then shipped to 
one of industrial sites. At this point a cyanide application was tested with material 
produced in Unit 2.  

 
6) Test results from the 2nd Unit evaluation allowed USIC partner (FENIXTEC) to 
aggressively pursue the marketing strategy of promoting licensing and/or 
manufacturing and distribution rights to waste water remediation community for the 
UPEC technology.  

 
7) Fenixtec had the expertise in dealing with environmental markets.  In the early 
stages of this project Fenixtec provided the market requirements necessary to build 
prototype equipment for market acceptance.  Fenixtec also assisted in the testing of 
the prototypes and in the development of applications as well as in outsourcing 
laboratories for analytical testing and suppliers.   
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3. Marketing 
 
The primary market niche is in application of sodium ferrate technology for drinking 
water supply improvement.  This niche of the market can provide the project a solid 
commercialization basis with the potential market exceeding $100 million. According to 
recently generated data on experimental units, it is estimated that the cost of utilizing this 
technology for As reduction processes will reduce users’ expenses in wastewater 
remediation at least by a factor of two. UPEC and FENIXTEC estimated the cost for 
treatment of 1 m3 of wastewater to be under $1 or under $4/1,000 gallons.  The 
marketing effort was concentrated mostly on markets in Russia, Eastern Europe, Asia and 
Middle East. Following marketing activities were performed. 

 
 In 2007 UPEC formed a joint venture with Czech company Fortex AGS – one 

of premier ecology companies in Eastern Europe. 
 Joint activities were underway to combine Fortex and UPEC capabilities and 

technologies. 
 Fortex equipment for water treatment was sold in Russia by UPEC and installed 

at several customers sites.   
 In 2008 with participation of Snezhinsk (WMD facility) a silt-free bio-treatment 

technology was developed and now marketed by UPEC and Fenixtec in Russia. 
 During 2005-2008 due to increased cash flow and investments by Fenixtec and 

others UPEC expended its marketing activities into two new areas: 
 Reprocessing and rehabilitation of rubber automobile tires into useful products 

(road surface materials, mats, etc.) This allowed the company to continue its 
R&D activities and provide better cash flow and retain more employees in 
active employment. 

 During 2007-2008 UPEC hired several people from Snezhinsk to work at their 
shop facility in Revda in manufacturing of components for above activities. 

 UPEC was also able to retain most of its employees that worked on IPP 
program and recently hired more. 

 Introduced UPEC technologies to Russian industry, government and 
municipalities. 

 Negotiated a number of technology testing agreements and contracts with 
industry and municipalities. 

 Treatment plants with UPEC systems are now operating in Nizhny Tagil, Revda, 
Polevskoy, Rezh and Nizgnoaya Salda. 

 Applications of UPEC-Fortex technologies are currently under negotiation for 
design, assembly or start up at more than 16 facilities, including: 

- “Zvezda” Construction Complex, Yekaterinburg 
- Special Site “LOK”, V. Sisert, Sverdlovsk Oblast 
- Krasnogvardeisk Township, Sverdlovsk Oblast 
- WTP with capacity of 25,000 m3/day, Sredneuralsk 
- Dairy Plant “Sloboda”, Turinskaya, Sverdlovsk Oblast 
- Sausage Factory, Bulanash, Artemovsky District, SO  
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- ZHSK “Mostovka”, Oktiabr District, Yekaterinburg 
- DPK “Grigorievsky”, Grigorievka, Sverdlovsk Oblast 
 Applications of UPEC-Fortex technologies are currently implemented in several 

facilities, including: 
- Veterinary Hospital, N. Tagil 
- “Nestle” Factory, Perm 
- Water Treatment Plant, Alexandrovsk, Perm Oblast 
- “Isoplit”, Yekaterinburg 
- Gas Station Complex, Cheliabinsk 
- “Torgmash”, Yekaterinburg 
- “Uralskiy Dvor”, Rassokha, Sverdlovsk Oblast 
- Housing Development, N. Tagil, Sverdlovsk Oblast 
 

4.   Summary 
 
FENIXTEC-UPEC-BNL partnership developed advanced unique technologies for 
wastewater markets. IPP funding helped UPEC to emerge as a strong player in its market 
and providing jobs for a significant number of engineers and technicians that formerly 
worked on WMD. Technologies developed by above team are currently covered by 5 
Russian patents. The technology and chemical are aggressively marketed in Russia and 
Eastern Europe. 
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