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2 ml:  nat U sol’n   (1 - 100   g)  

2 ml: trans - 1,2 - diaminocyclohexane - N,N,N’,N’ - tetraacetic ac id (CyDTA),   sulphosalicylic acid,   sodium fluoride,   triethanolamine  

2 ml:  2 - (5 - bromo - 2 - pyridylazo) - 5(diethylamino)phenol [Bromo - PADAP]  in ethanol  

10 ml: 200 proof ethanol  

Total volume=25 ml per analysis   3024 analyses annually   40% ethanol=mixed waste  
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nat

U sol’n

(0.001-1 g)

2 ml:  non-hazardous complexing 

solution

Total volume=2.5 ml per analysis

3024 analyses annually

Liquid radioactive waste
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Project Title: Elimination of mixed waste with a Kinetic Phosphorescence Analyzer (KPA) system for uranium analysis
Project Features:
Host Site

Brookhaven National Laboratory

Host PSO

Office of Science

Dept/Div
Environmental Sciences Department/Environ. Res. & Tech. Div.
Point of Contact
Jeff Gillow, Bldg. 490A, x2959, gillow@bnl.gov; Cleve Dodge (x7234); A.J. Francis (x4534)
Benefits 
Eliminates mixed waste generation, reduces by 90% the volume of liquid waste, reduces by 90% the amount of radioactive material handled in the laboratory, minimizes exposure to U by laboratory personnel, and decreases total labor time by 75%.

	Project Type
	Waste Minimization

	Primary Wastes Avoided
	Mixed waste, liquid radioactive waste.

	Projected Annual Waste Reduction
	2.7 cft of mixed waste

	Projected Useful Life
	Annually recurring

	Requested Capital Funds
	$20,000

	Requested Expense Funds
	$0

	TOTAL PROJECT COST
	$20,000

	Projected Annual Savings
	$22,556 total (calculated based upon the disposal of 2.7 cft of liquid mixed waste at $6,508/cft – 2 gal rad waste @ $8/gal=$17,556. The use of an autosampler option for the KPA will decrease the total labor time involved in sample preparation and analysis from the present 336-h to 84-h, an overall decrease in labor of 75% ($5,000 labor savings)).

	PAYBACK PERIOD
	0.89 years

	Non-financial Benefits
	Risk is reduced by handling smaller amounts of uranium solutions, productivity is increased substantially by the use of an autosampler system, quality of research is improved markedly by lower detection limit and the ability to study contaminant chemistry at real-world concentrations.

	Regulatory Drivers
	RCRA and NYS hazardous waste minimization, Executive Order 13148 (Greening the Government), Pollution Prevention Act of 1990, The Emergency Planning & Community Right-To-Know Act (EPCRA)  Sec. 313.

DOE Radiation Control.

	Critical Outcomes
	CO 3.3.2.1 Pollution Prevention

	Implementation Schedule
	Once procured (estimate 2-4 weeks for procurement), the KPA system can be made operational within one week.


Potential for Broader Application:
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Text Description:


Environmental science research performed at BNL focuses on understanding the mobility of radioactive contaminants in the natural environment at DOE sites. It is essential to know the oxidation state of uranium in order to assess the effectiveness of strategies for treating this important contaminant. Currently a wet chemical method is used to speciate uranium (determine its oxidation state). This method employs a series of chemicals and extractions and generates mixed waste. In addition, the method is not sensitive enough to detect trace quantities of U requiring experiments to be performed with large amounts of U. This proposal requests a Kinetic Phosphorence Analyzer (KPA) system that is extremely sensitive to U (0.001 to 1 (g/L), eliminates the generation of mixed waste, decreases total labor by 75%, and reduces the amount of U handled in the laboratory and volume of liquid waste by 90%.
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Benefits-at-a-Glance





Eliminates the generation of 75.6 liters (2.7 cft) of mixed waste. 





Resulting volume of liquid rad waste will represent a 90% volume reduction in the current generation of liquid mixed waste.





Reduces by 90% the amount of radioactive material handled in the laboratory.





Minimizes exposure to U solutions by laboratory personnel.
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Current Wet-Chemistry Method: Generates 75.6 L (2.7 cft) of mixed waste annually. �
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Proposed KPA Method: Will generate 7.6 L


(2 gal.) of liquid rad. waste annually and


NO mixed waste. �











Other DOE sites perform analyses of uranium in groundwater, soil, and samples generated in the laboratory in support of basic science for environmental remediation as well as site remediation operations. Uranium speciation generally employs chemicals such as ethanol or even arsenic; demonstration at BNL of successful implementation of a KPA system for environmental science research will provide impetus for other sites within DOE to do the same. In addition, this type of instrumentation may be utilized by other Departments at BNL engaged in environmental remediation science research. 
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