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ABSTRACT 
 
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level waste program is 
responsible for storage, treatment, and immobilization of high-level waste for disposal.  The Salt 
Processing Program (SPP) is the salt (soluble) waste treatment portion of the SRS high-level 
waste effort.  The overall SPP encompasses the selection, design, construction and operation of 
treatment technologies to prepare the salt waste feed material for the site’s grout facility 
(Saltstone) and vitrification facility (Defense Waste Processing Facility).  Major constituents that 
must be removed from the salt waste and sent as feed to Defense Waste Processing Facility 
include actinides, strontium, cesium, and entrained sludge. 
 
In fiscal year 2002 (FY02), research and development (R&D) on the actinide and strontium 
removal and Caustic-Side Solvent Extraction (CSSX) processes transitioned from technology 
development for baseline process selection to providing input for conceptual design of the Salt 
Waste Processing Facility.  The SPP R&D focused on advancing the technical maturity, risk 
reduction, engineering development, and design support for DOE’s engineering, procurement, 
and construction (EPC) contractors for the Salt Waste Processing Facility.  Thus, R&D in FY02 
addressed the areas of actual waste performance, process chemistry, engineering tests of 
equipment, and chemical and physical properties relevant to safety. 
 
All of the testing, studies, and reports were summarized and provided to the DOE to support the 
Salt Waste Processing Facility, which began conceptual design in September 2002. 
 
INTRODUCTION 
 
The Department of Energy’s (DOE) Savannah River Site (SRS) high-level waste program is 
responsible for storage, treatment, and immobilization of high-level waste for disposal.  The Salt 
Processing Program (SPP) is the salt (soluble) waste treatment portion of the SRS high-level 
waste effort.  The overall SPP encompasses the selection, design, construction and operation of 
treatment technologies to prepare the salt waste feed material for the site’s grout facility 
(Saltstone)* and vitrification facility (Defense Waste Processing Facility).  Major constituents 
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that must be removed from the salt waste and sent as feed to Defense Waste Processing Facility 
include actinides, strontium, cesium, and entrained sludge. 
 
In April 2000, DOE-Headquarters (DOE-HQ) requested the Tanks Focus Area to assume 
management responsibility for the SPP technology development program at SRS.  The goal of 
these FY00 and FY01 research and development (R&D) efforts was to conduct testing and 
evaluation of the three cesium-removal technologies to obtain enough information to support a 
June 2001 technology down-selection.(1)  Based on the R&D results and subsequent 
management recommendations DOE-HQ selected Caustic-Side Solvent Extraction (CSSX) as 
the preferred cesium-removal technology.(2,3,4)  This selection was documented in the SRS 
Supplemental Environmental Impact Statement and Notice of Availability published in the 
Federal Register on July 20, 2001.(5,6)  On October 4, 2001, DOE issued the Record of Decision 
on Savannah River Site Salt Processing Alternatives.(7) 
 
In FY02, R&D on the actinide and strontium removal and CSSX processes transitioned from 
technology development for baseline process selection to providing input for conceptual design 
of the Salt Waste Processing Facility.(8)  This work included laboratory studies, bench-scale 
tests, and prototype equipment development.  Participants in the program included Westinghouse 
Savannah River Company's Savannah River Technology Center, Oak Ridge National 
Laboratory, Argonne National Laboratory, Idaho National Engineering and Environmental 
Laboratory, Pacific Northwest National Laboratory, and various universities and commercial 
vendors.  The SPP R&D program was funded jointly by the DOE Offices of Science and 
Technology and Project Completion.  Combined program funding for FY02 was $9.8 million. 
 
This paper summarizes the results of the FY02 R&D program for CSSX and actinide/strontium 
removal.  The R&D program focused on actual waste performance, process chemistry, 
engineering development, and chemical and physical property measurements relevant to safety.   
 
PROCESS DESCRIPTIONS 
 
High Level Waste System 
 
The SRS in South Carolina is a 300-square-mile DOE complex that has produced nuclear 
materials for national defense, research, and medical programs since it became operational in 
1951.  As a waste by-product of this production, there are approximately 38 million gallons of 
liquid, high-level radioactive wastes currently stored in 49 underground waste storage tanks.  
The high-level waste consists of sludge, salt cake, and concentrated supernate.  Continued, long-
term storage of these liquid, high-level wastes in underground tanks poses an environmental risk.  
Therefore, the Westinghouse Savannah River Company at SRS has, since FY96, been removing 
sludge waste from tanks; treating it; vitrifying it; and pouring the vitrified waste into canisters for 
long-term disposal.  The High-Level Waste System is the integrated series of facilities at SRS 
that convert waste stored in the tanks into glass.  This system includes facilities for storage, 
evaporation, waste removal, pre-treatment, vitrification, and disposal.  By the end of FY02, over 
1300 canisters of waste were vitrified.  The canisters vitrified to date have all contained sludge 
waste.   
 



WM’03 Conference, February 23-27, 2003, Tucson, AZ 

WM03 Session 57 3

The new integrated strategy for disposition of the salt function of the high-level waste is as 
follows: 
 
• Treat low-curie salt waste and dispose via Saltstone, 
 
• Create an Actinide Removal Process to enable disposal of additional low curie/high actinide 

waste and potentially provide actinide removal for the high-curie Salt Waste Processing 
Facility, 

 
• Dispose of high-curie salt waste by removing cesium in a small-scale demonstration Salt 

Waste Processing Facility, and  
 
• Tailor follow-on high-curie salt waste processing capability depending on the success of 

early low-curie salt disposal. 
 
Successful implementation of the Low Curie and Actinide Removal Process initiatives will 
reduce the quantities of re-dissolved salt cake needing to be processed through the future Salt 
Waste Processing Facility and support the closure of old type high-level waste tanks.  This new 
strategy is illustrated in Figure 1. 
 
Actinide/Strontium Removal 
 
The current preconceptual design for the CSSX process requires removal of strontium and 
transuranic radionuclides in advance of removing cesium from the solution (see Figure 2).  The 
selected technology involves addition of an inorganic sorbent, monosodium titanate (MST), and 
subsequent removal of solids by cross-flow filtration.  The MST shows a very high affinity for 
strontium and also effectively removes soluble actinides such as plutonium from solution.  The 
MST also sorbs uranium and lesser amounts of neptunium and other alpha emitting 
radionuclides.  The treated liquid (filtrate) is processed by solvent extraction to remove cesium 
(described in the next section).  The collected solids require washing to reduce the concentration 
of soluble salts of sodium prior to transfer to the Defense Waste Processing Facility.  The 
process requires an analysis to verify adequate removal of alpha emitters and strontium prior to 
release of any treated waste to the Saltstone Production Facility. 
 
Previous studies showed a low filtration flux during the solid-liquid separation step.(4)  Because 
of the lower fluxes, the CSSX process requires larger filtration equipment, process vessels, and 
storage vessels to maintain the desired waste processing rate. 
 
Caustic-Side Solvent Extraction (CSSX) 
 
Caustic-Side Solvent Extraction (CSSX) was selected to remove cesium from the SRS salt waste.  
The treatment technology will utilize a multistage centrifugal contactor system to extract cesium-
137 from the waste.  In this CSSX flowsheet (Figure 3), cesium will be extracted from the SRS 
waste solution in the extraction section, leaving behind a decontaminated aqueous raffinate.  The 
cesium will then be removed from the cesium-loaded solvent in the strip section.  The aqueous 
strip solution containing the cesium will then be sent to the Defense Waste Processing Facility to 
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Fig. 1.  Salt Waste Treatment Process in the High Level Waste System
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Fig. 2.  Simplified Salt Waste Processing Facility Flow Diagram Showing Actinide and 
Strontium Removal and Caustic-Side Solvent Extraction 
 
 
undergo a vitrification process.  The decontaminated waste raffinate is sent to the Saltstone 
Disposal Facility.  The solvent used in this process consists of four components:  (1) an 
extractant, calix[4]arene-bis(tert-octylbenzo-crown-6), designated BOBCalixC6, which is very 
specific for cesium extraction, (2) a modifier, 1-(2,2,3,3-tetrafluoropropoxy)-3-(4-sec-
butylphenoxy)-2-propanol, also called Cs-7SB, which is an alkyl aryl polyether that keeps the 
extractant dissolved in the solvent and increases its ability to extract cesium in the extraction 
section, (3) a suppressant, tri-n-octylamine (TOA), which mitigates effects from organic 
impurities to ensure that the cesium can be back-extracted from the solvent in the strip section, 
and (4) a diluent, Isopar® L, which is a mixture of branched hydrocarbons.  All development and 
testing of the CSSX process through FY01 used a baseline solvent composition of 0.01 M 
BOBCalixC6, 0.50 M Cs-7SB, and 0.001 M TOA in Isopar® L.  Early in FY02, the composition 
of the CSSX solvent was modified to 0.007 M BOBCalixC6, 0.75 M Cs-7SB, and 0.003 M TOA 
in Isopar® L.  This change was required to address BOBCalixC6 solubility issues.  All testing in 
FY02 was performed using the optimized solvent composition. 
 
RESEARCH AND DEVELOPMENT RESULTS 
 
Actinide/Strontium Sorbent Studies 
 
Previous studies identified two high-risk areas for the actinide and strontium removal process: 
(1) MST performance for plutonium removal, and (2) MST/filtration.  In addition, the studies 
showed that improved analytical instrumentation was needed to verify performance.  
Investigations into the baseline MST technology continued with emphasis on collection of 
additional actual waste data and on developing a fundamental understanding of the chemistry.  
These investigations confirmed predictions that the nominal MST treatment process would not 
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Fig. 3.  Caustic-Side Solvent Extraction Flow Diagram 
 
 
adequately remove the actinides from all waste blends to the levels required by current process 
requirements.  As much as 7% of the waste would require additional mitigation steps after 
treatment with the nominal amount of MST.  Mitigation could include dilution, extended 
processing time, or addition of sorbent in excess of that previously shown as compatible with 
vitrification.  Also, this work provided sufficient data to allow development of a first-principles 
predictive model for the sorption of strontium and actinides by MST.  As an alternative to MST, 
use of the permanganate process to selectively remove actinide emitters and strontium was 
evaluated.  These studies lead to development of an initial permanganate recipe that performed 
roughly equivalent to MST for strontium and actinide removal efficiency.  The R&D program 
also provided an overall assessment of the viability of the permanganate technology for 
treatment of SRS waste. 
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This permanganate assessment report evaluated the merits of the process using sodium 
permanganate, instead of MST, to remove soluble strontium and actinides from SRS high-level 
waste.(9)  The assessment considered deployment in both the Salt Waste Processing Facility and 
within an existing facility (Building 512-S) for the Actinide Removal Process.  Finished 
development work demonstrated notable gains would be available in cycle time for the 
permanganate treatment option.  In addition, the process will result in substantial reductions in 
equipment and facility size for the Salt Waste Processing Facility.  Deployment of the 
technology within the Actinide Removal Process would result in substantial increases in facility 
throughput for the same equipment.  Nevertheless, it was concluded that the technology lacks 
sufficient maturity to deploy in either project.  The report described the major elements of the 
recommended future research and engineering including the following: 
 
• Development of material balances and glass recipes for integration with the Defense Waste 

Processing Facility, 
 
• Additional demonstrations with simulated and actual waste including tests with concentrated 

wastes and experiments to confirm the optimal recipe for the process, and 
 
• Initial demonstration of the Defense Waste Processing Facility operations and glass synthesis 

using waste treated by the permanganate process. 
 
Solid/Liquid Separations 
 
Cross-flow filtration is a well-demonstrated technology and tests have shown that it will meet 
process requirements.  However, large filtration units and pumps are required. Thus, studies 
continued on solid-liquid separation technology using the baseline cross-flow filtration, as well 
as alternatives that might offer improved performance.  Cross-flow filtration tests using new 
samples of high-level waste sludge confirmed the expected low flux rates for the baseline MST 
process while demonstrating improved filtration behavior for wastes treated with permanganate.  
A rotary microfilter also was evaluated for solid/liquid separation.  Testing with actual waste and 
studies at engineering scale continued into the first quarter of FY03.  In addition, evaluations of 
centrifugation and use of flocculants in a settling and decant application were completed. 
 
Based on experimental studies with simulated and actual wastes, the use of 0.1-micron pore-size, 
sintered stainless-steel filter elements for cross-flow filtration was recommended for the Salt 
Waste Processing Facility.(10)  The laboratory studies indicated that use of the smaller pore size 
equipment will result in greater protection against particulate fines passing to downstream 
facilities while giving equivalent or superior processing rates than provided by the 0.5-micron 
elements.  However, for the Actinide Removal Process, the existing 0.5-micron pore-size filters 
will provide nearly equivalent service with no additional capital investment.  Unless the planned 
filter test at Building 512-S fails to meet specifications, the project will proceed with the existing 
equipment, including spares.  When the existing equipment reaches the end of the service life, 
replacement with the smaller pore-size elements will be considered. 
 
Given the limited duration of the laboratory testing, conducting longer duration studies with 
simulated waste at larger scale was also recommended.  Such studies will examine the impact of 
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the smaller pore size on frequency of the cleaning operation and on the processing rate for the 
equipment.  Procurement of filter elements for testing at the University of South Carolina was 
completed in support of this program recommendation. 
 
CSSX Chemical and Physical Properties 
 
Studies of the chemical and physical properties of the CSSX system continued in FY02, 
providing fundamental data for process knowledge and design activities, as well as to support 
experimental investigations conducted by other CSSX investigators.(11,12)  Information on 
cesium distribution in extraction, scrubbing, and stripping stages served as input for flowsheet 
design, provided a baseline for evaluating solvent performance under numerous stresses, and 
contributed to a broad understanding of the effects of expected process variables.  In parallel, 
other physical measurements were directed toward learning how other chemical components 
distribute in the flowsheet.  Such components include the solvent components themselves, 
constituents of the waste, and solvent-degradation products. 
 
Solubility phenomena were examined extensively and showed that the original baseline solvent 
was somewhat supersaturated in BOBCalixC6 at 25oC.  A higher Cs-7SB concentration can be 
employed, resulting in stronger cesium extraction strength (higher cesium distribution ratio 
values), and allowing the BOBCalixC6 concentration to be decreased with concomitant cost 
savings.  An additional benefit entails greater resistance to third-phase formation, permitting a 
decreased operating temperature of 15oC.  Thus, the new recommended optimized solvent 
composition is 0.007 M calix[4]arene-bis(tert-octyl benzo-crown-6), 0.75 M 1-(2,2,3,3-
tetrafluoropropoxy)-3-(4-sec-butylphenoxy)-2-propanol, and 0.03 M tri-n-octylamine in the 
diluent Isopar L, which provides the best match between the measured properties and the 
performance criteria.  This optimized composition was adopted for all work in FY02. 
 
Laboratory studies and literature research led to the identification of many slow radiolytic and 
chemical reactions that will occur in the solvent during the operation of the CSSX process.  The 
reactions of the modifier, calixarene, and tri-n-octylamine and the radiolysis of the hydrocarbon 
solvent, will form many different low-concentration organic compounds.  Where quantitative 
rate comparisons are possible, the information in the literature indicates that no single chemical 
reaction is rapid enough to consume 1% of the modifier, calixarene or tri-n-octylamine.  
However, earlier studies had shown that annually 10% of the tri-n-octylamine is destroyed by a 
combination of chemical reactions.(12)  No safety issues were identified. 
 
The overall conclusion of the FY02 studies of the physical and chemical properties is that the 
CSSX solvent meets all of the performance requirements defined for the SRS high-level waste 
program.  These studies also showed that chemical and thermal degradation under the operating 
conditions of the process is slow relative to the goal of one annual solvent replacement.  
Moreover, the trace products detected were not harmful and washed out of the solvent, either 
into the process effluents or in the wash stages.  Solvent integrity with regard to component 
solubility loss to the aqueous phase, resistance to precipitation of solids or formation of third-
phases, and susceptibility to impurity effects was good with implementation of temperature 
management and solvent washing.  Finally, this work provided batch distribution data and 
solvent-washing data that were critical in designing the proof-of-concept and actual waste tests.  
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Overall, the data confirmed that the risk due to chemical and thermal instability is low for 
implementation of the CSSX process. 
 
CSSX Process Chemistry 
 
Studies of CSSX process chemistry provided data on the chemical reactions and mass transfer 
properties needed to finalize the Salt Waste Processing Facility conceptual design.(13)  Key 
results from these activities will impact the specification of:  centrifugal contactor size, solvent 
cleanup chemistry, solvent recovery technology, evaluation of safety issues, and optimization of 
the process flowsheet.  Three areas (described below) were investigated:  (1) solvent extraction 
research and modeling, (2) solvent washing, and (3) simulant testing with the optimized solvent.  
 
Solvent Extraction Research and Modeling - An equilibrium model of cesium and potassium 
extraction was developed based on several hundred experimental data points.  This model 
accurately predicted the cesium distribution coefficients from five different SRS waste simulants, 
and provided a good prediction of cesium and potassium extraction from concentrated sodium 
ion solutions, which is needed to predict the solvent effectiveness with actual waste.   
 
Studies to assess the impact of solvent composition on extraction of uranium and plutonium 
relative to criticality concerns showed no significant concentrations in the organic phase.  Thus, 
accumulation of actinide in the organic phase should not occur.  Models predicted that uranium 
and plutonium concentrations could exceed the predicted solubilities when scrub acid solution 
(0.2 M nitric acid) mixes with alkaline waste solutions in the CSSX stages.  However, in all 
cases, including the simultaneous precipitation of both uranium and plutonium, the quantities of 
precipitated uranium and plutonium solids were well below the fissionable mass limits for 
uranium-235 and plutonium-239. 
 
A potential cesium-stripping problem identified in FY01 was found to be caused by the presence 
of an anti-caking agent in the sodium nitrite used for the preparation of the simulants.  The 
increased tri-n-octylamine concentration (0.003 M) in the optimized solvent prevented any 
deleterious effects from the anti-caking agent (a surfactant).  Also, this anti-caking agent was 
easily removed from the solvent by a caustic wash following the stripping stage. 
 
Solvent Washing - Caustic washing is used to remove solvent degradation products and other 
organic impurities extracted from the waste.  The effects on phase separation and emulsion 
formation of variables present in the caustic washing of solvent in the CSSX process were 
investigated.  Results of these investigations indicate that, from the perspective of phase 
separation efficiency, CSSX solvent washing can be performed over a range of conditions.  
Consequently, during the selection of parameters for solvent treatment, consideration of 
contaminant removal should not be affected by hydraulic performance concerns. 
 
Simulant Testing with Optimized Solvent - The solvent composition used in the CSSX process 
was recently optimized so that the solvent is no longer supersaturated with respect to the 
calixarene crown ether extractant.  A flowsheet test was conducted with the optimized solvent 
and simulant.  The key goals were achieved:  (1) cesium was removed from the waste with 
decontamination factors greater than 40,000 and (2) recovered cesium was concentrated by a 
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factor of 15 in dilute nitric acid.  Thus, the optimized CSSX solvent can be used in place of the 
previous solvent while maintaining satisfactory hydraulic performance and still achieving 
process requirements at the bench scale.  Organic-phase sample analysis indicated that the 
solvent system did not deteriorate during this limited period of use and that the small changes in 
solvent composition had no impact on the results obtained from the multi-day test. 
 
CSSX Actual Waste Tests 
 
Batch distribution measurements were conducted with actual waste samples from F- and H-Area 
high-level waste tanks.(14)  Extraction, scrubbing and stripping behavior with actual tank waste 
samples and the newly optimized solvent system surpassed flowsheet requirements.  Also, results 
with two SRS dissolved salt cake samples exceeded process requirements and agreed well with 
model predictions.  Results indicated no significant problems for processing dissolved salt cake 
compared to supernate. 
 
Flowsheet tests were conducted in 2-cm centrifugal contactors using both supernate and 
dissolved salt cake from Tank 37H (Figure 4).  These tests demonstrated that the optimized 
solvent reduced cesium-137 to concentrations below the Saltstone Facility process requirement 
of 45 nCi/g with waste decontamination factors as high as 3 million.  Solvent was efficiently 
stripped of cesium and recycled.  The carryover of organic solvent in aqueous streams (and 
aqueous in organic streams) was less than 1%. 
 
Stability tests performed with SRS radioactive waste solutions indicate that supersaturation with 
respect to aluminum occurs in some solutions.  A decrease in aluminum concentration 
(indicating precipitation of aluminum compounds) resulted from seeding waste solutions with 
gibbsite crystals.  Heating waste solutions did not precipitate detectable amounts of 
aluminosilicates, although aluminosilicate precipitation occurs in tank farm evaporators.  Testing 
also indicated that the kinetics of the precipitation are slow enough such that filtration just prior 
to CSSX processing was sufficient to avoid precipitation problems in the simulant and actual 
waste CSSX system tests.  Further studies were recommended on the kinetics of solids formation 
and nitric acid cleaning of solids from contactors. 
 
Organic compounds that potentially interfere with the CSSX process have been identified as 
components of waste sent to the SRS tank farms.  Researchers developed analytical methods for 
these compounds in radioactive waste and are currently using the methods on actual waste 
samples from SRS. 
 
CSSX Engineering Tests of Equipment 
 
As a result of significant testing of the CSSX process using 2-cm contactors, two issues were 
identified that required engineered tests of equipment to confirm operability and consequently 
reduce risk and/or cost of the CSSX process.(15) 
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Fig. 4.  Cesium Decontamination Factors of Tank 37H Actual Waste Tests 
 
 
The first issue involved the fact that full system testing had only been performed at a small (2-cm 
contactor) scale.  Confirmation of larger scale contactors was determined to be desirable.  The 
expectation that larger scale contactors will behave similarly to the 2-cm scale was demonstrated.  
Specifically, a series of tests were performed at three National Laboratories (Argonne National 
Laboratory, Oak Ridge National Laboratory, and Idaho National Engineering and Environmental 
Laboratory) to evaluate larger 5-cm and 5.5-cm contactors relative to hydraulic and mass transfer 
characteristics.  The results of these tests indicate that with the appropriate design considerations 
there is confirmation that larger scale contactors will operate with similar efficiencies to the 2-cm 
contactors used in system tests at Argonne National Laboratory and Savannah River Technology 
Center.  However, the testing does point to the fact that once the contactor size is established, 
some research and development testing is needed to ensure the final design obtains the high 
efficiency (> 80%) needed to minimize the cost of the installed system.  These design 
considerations are largely understood but demonstration testing is recommended to eliminate any 
remaining concerns associated with this aspect of the CSSX system design. 
 
The second issue investigated involved the review and evaluation of solvent recovery 
technologies to optimize the cost of the Salt Waste Processing Facility (and reduce the amount of 
organic sent to Saltstone and Defense Waste Processing Facility).  The key aspect of this issue 
relates to the fact that solvent is lost due to entrainment inherent in the contactor operation.  This 
solvent is expensive to replace and consequently solvent recovery methods were considered cost 
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effective.  It is important to note that this issue does not present any risk to the operability of the 
process but rather the key impact is project cost.  This data will ultimately enable a cost 
comparison of the capital cost to install solvent recovery equipment versus the increased cost due 
to solvent losses.  The testing to date of several methods of solvent recovery include decanter, 
recovery with the diluent in a contactor, and a coalescer.  The coalescer appears to have the most 
promise for success but waste feed composition may severely limit the media choices.  Future 
research and development should include media identification and demonstration followed by a 
capital versus operating cost analysis. 
 
CONCLUSIONS 
 
Studies on actinide/strontium removal included sorbent evaluations and solid/liquid separation 
testing.  Key conclusions were as follows: 
 
• Baseline MST technology removed actinides to acceptable levels except for about 20% of the 

waste blends; additional MST, dilution, and/or longer reaction times will be required for 
these more difficult blends. 

 
• Permanganate treatment demonstrated actinide/strontium removal that is roughly equivalent 

to MST and provided improved cross-flow filtration performance.  However, further 
optimization and increased technical maturity are needed before replacement of the MST 
baseline could be considered. 

 
• In cross-flow filtration, use of 0.1-micron pore-size, sintered metal filter elements provided 

greater protection against particulate fines passing through and gave equivalent or superior 
processing rates compared to the baseline 0.5-micron filter elements. 

 
All CSSX tests in FY02 were performed using the optimized solvent composition.  Previous 
testing with simulated and radioactive waste solutions demonstrated the feasibility of the CSSX 
process.  Studies in FY02 of CSSX process chemistry provided data on chemical reactions and 
mass transfer properties needed to finalize the Salt Waste Processing Facility conceptual design.  
Key conclusions from these activities are summarized below: 
 
• Solvent properties are largely understood and the identified safety and operability issues have 

been addressed. 
 
• Organic compounds that could affect process performance have been identified and solvent-

washing conditions defined to ensure stable operation of the process.  
 
• Extraction, scrub, and strip batch tests and 2-cm contactor flowsheet tests with actual 

radioactive wastes demonstrated excellent performance with the optimized solvent for the 
CSSX process. 

 
• In centrifugal contactor tests, the optimized solvent performed similarly to the original 

composition and met or exceeded all process requirements. 
 



WM’03 Conference, February 23-27, 2003, Tucson, AZ 

WM03 Session 57 13

• Once the contactor size is defined (based on capacity), a design and testing effort will be 
needed to optimize the contactors to achieve maximum efficiency. 

 
• Based on studies performed to identify and test methods to recover the solvent from the 

aqueous effluent stream, the coalescer demonstrated the highest potential for cost-effective 
recovery. 

 
All of the testing, studies, and reports were summarized and provided to the Department of 
Energy and the EPC contractors to support the conceptual design of the Salt Waste Processing 
Facility. 
 
FOOTNOTE 
 
*“Saltstone” is used in this report to include both the Saltstone Production Facility and the 
Saltstone Disposal Facility (vaults). 
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