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BIBLIOGRAPHY OF ROVER FUEL PROCESSING AND MOLTEN
SALT FLUORIDE VOLATILITY PROCESS DEVELOPMENT
STUDIES AT OAK RIDGE NATIONAIL LABORATORY

J. C. Bresee

ABSTRACT

On the occasion of the AEC Fluoride Volatility meeting
at Argonne National Laboratory on April 28 and 29, 196k, a
complete bibliography was assembled of Rover fuel processing
and molten salt fluoride volatility processing research at,
or sponsored by, Oak Ridge National Laboratory. The bibli-
ography contains open literature references, topical reports,
status and progress reports, and technical memoranda. Re-
quests for copies of these reports should be referred to the
Laboratory Records Department of the Oak Ridge National
Laboratory.

FLUORIDE VOLATILITY

ORNL Topical Reports

G. I. Cathers, "Recovery and Decontamination of Uranium from Fused Fluo-
ride Fuels by Fluorination, " ORNL-1709 (May 26, 1954).

S. I. Cohen and T. N. Jones, "A Summary of Density Measurements on Molten
Fluoride Mixtures and a Correlation for Predicting Densities of Fluoride
Mixtures," ORNL-1702 (July 19, 195k4); also, see Reactor Chemistry Division
Annual Progress Report for Period Ending January 31, 1962, ORNL-3262,

pp 38-41.

J. T. Long, "Uranium Hexafluoride Distillation: Correlations for Engi-
neering Design," ORNL-1738 (Aug. 10, 195k4).

R. E. Leuze, G. I. Cathers, and C. E. Schilling, "Dissolution of Metals
in Fused Fluorides," ORNL-1877 (Sept. 28, 1955) (Secret).



G. I. Cathers and M. R. Bennett, "A Fused Salt-Fluoride Volatility Process
for Recovery and Decontamination of Uranium," ORNL-1885 (Oct. 10, 1955).

S. I. Cohen, W. D. Powers, and N. D. Greene, "A Physical Property Sum-
mary for ANP Fluoride Mixtures," ORNL-2150 (Aug. 23, 1956).

R. G. Wymer, "Dissolution of Uranium-Zirconium Fuel Elements in Fused
NaF-ZrFu,” ORNL-2183 (Jan. 24, 1957).

R. L. Jolley et al., "Equipment Decontamination Methods for the Fused
Salt-Fluoride Volatility Process, " ORNL-2550 (Aug. 10, 1958).

L. R. Trotter and E. E. Hoffman, "Progress Report on Volatility Pilot
Plant Corrosion Problems to April 21, 1957," ORNL-2495 (Sept. 30, 1958). |

G. I. Cathers, M. R. Bennett, and R. L. Jolley, "The Fused Salt-Fluoride i
Volatility Process for Recovering Uranium, " ORNL-2661 (Apr. 1, 1959).

R. E. Thoma, editor, "Phase Diagrams of Nuclear Reactor Materials, "

ORNL-2548 (Nov. 6, 1959).

C. L. Whitmarsh and W. H. Carr, "Fused Salt Fuel Processing in the ORNL
Volatility Pilot Plant," ORNL-2918 (May 6, 1960).

R. W. Swindeman, "The Mechanical Properties of INOR-8," ORNL-2780
(Jan. 10, 1961).

F. R. Groves, Jr., "Measurement of Dissociation Pressure of Molybdenum
Fluoride-Sodium Fluoride Complex," ORNL-3088 (Mar. 28, 1961).

A. P. Litman and A. E. Goldman, "Corrosion Associated with Fluorination
in the Oak Ridge National Laboratory Fluoride Volatility Process," ORNL-2832

(June 5, 1961). l

A. E. Goldman and A. P. Litman, "Corrosion Associated with Hydrofluorination
in the Osk Ridge National Laboratory Fluoride Volatility Process," ORNL-2833
(Nov. 1, 1961).

A. P. Litman, "Corrosion of Volatility Pilot Plant Mark I INOR-8 Hydro-
fluorinator and Mark IIT I Nickel Fluorinator After Fourteen Dissolution
Runs, " ORNL-3253 (Feb. 9, 1962).

G. I. Cathers, R. L. Jolley, and H. F. Soard, "Use of Fused Salt-Fluoride
Volatility Process with Irradiated Urania Decayed 15-30 Days," ORNL-3280
(sept. 6, 1962).

G. I. Cathers and R. L. Jolley, "Recovery of PuFg by Fluorination of Fused
Fluoride Salts," ORNL-3298 (Sept. 24, 1962).

E. C. Moncrief and M. C. Hill, "Evaluation of Automatic Data Processing
in the Fluoride Volatility Pilot Plant,'" ORNL-3371 (Dec. 1k, 1962).




Sidney Katz, "Apparatus for the Gasometric Study of Solid-Gas Reactions:
Sodium Fluoride with Hydrogen Fluoride and Uranium Hexafluoride," ORNL-

3497 (Oct. 15, 1963).

L. E. McNeese, "An Experimental Study of Sorption of Uranium Hexafluoride
by Sodium Fluoride Pellets and a Mathematical Analysis of Diffusion with
Simultaneous Reaction, " ORNL-3494 (Nov. 1k, 1963).

Sidney Katz, "Reduction of Uranium Hexafluoride Retention on Beds of

Magnesium Fluoride Used for Removal of Technetium Hexafluoride," ORNL-
3544 (Jan. 17, 196L4).

Journal References and Non-ORNL Reports

J. W. Ullmann et al., "Reactor Fuel Processing Costs: Papers Presented
at the Idaho Symposium," IDO-14363, Part III, p 841 (Jan. 18-20, 1956).

G. I. Cathers and R. E. Leuze, "A Volatilization Process for Uranium Re-
covery," Selected Papers lst Nucle. Eng. Sci. Congress, Cleveland, 1955,

Vol. 1, 157-63 (1957).

G. I. Cathers, "Fluoride Volatility Process for High Alloy Fuels," Symposium
on the Reprocessing of Irradiated Fuels held at Brussels, Belgium, May 20-25,
1957, TID-753k4, Book 2, pp 560-73.

G. I. Cathers, "Uranium Recovery for Spent Fuel by Dissolution in Fused
Salt and Fluorination," Nucl. Sci. Eng. 2(6), 768 (1957).

R. C. Briant and Alvin M. Weinberg, "Molten Fluorides as Power Reactor
Fuels," Nucl. Sci. Eng. 2(6), 797-803 (1957).

J. C. Bresee and P. R. Larson, "Continuous Cold Trap for Fluoride Vola-
tility Processing of Uranium," Ind. Eng. Chem. 49, 1349 (1957).

R. P. Milford, "Engineering Design of Oak Ridge Fluoride Volatility Pilot
Plant," Ind. Eng. Chem. 50(2), 187-191 (Feb., 1958).

G. I. Cathers et al., "Recovery of Uranium from Highly Irradiated Reactor
Fuel by a Fused-Salt Fluoride-Volatility Process," Proceedings of the 2nd
International Conf. Peaceful Uses Atomic Energy, Geneva, 1958, Vol. 17,__
p 473, P/535, United Nations, New York, 1958.

G. I. Cathers, M. R. Bennett, and R. L. Jolley, "UFg-3NaF Complex Formation
and Decomposition, " Ind. Eng. Chem. 50, 1709-10 (1958).

J. T. Long, "Engineering Developments for the Fluoride Volatility Process, "
Ind. Eng. Chem. 51, 169-73 (Feb., 1959).



Weinrich and Associates, "Process Designs and Estimated Costs of Chemical
Plants for Reprocessing Molten Salt Reactor Fuels," report to Chemical
Technology Division of ORNL from Weinrich and Associates, 1518 K Street,
N.W., Washington, D. C. (June 1959).

J. D. Potts and J. H. Krause, "Kinetics of Uranium and Fission Product
Fluoride Adsorption by Sodium Fluoride," Houdry Process Corporation
Report No. 60-0CR-1 (Apr. 18, 1960).

W. H. Carr, "Volatility Processing of the ARE Fuel," Chem. Eng. Prog.
Symp. Series No. 28, Nuclear Engineering, Part VIII, Vol. 56, p 57
(1960).

G. I. Cathers, R. L. Jolley, and E. C. Moncrief, "Tests of the Fused Salt
Volatility Process with High Burnup Fuel in a Hot Cell Facility,"” Trans.
of the ANS, 1960 Annual Meeting, Chicago, Ill., June 13-15, 1960, Vol. 3,
No. 1 (June 1960).

Weinrich and Associates, "Fuel Reprocessing for Molten Salt Reactor"
(March 1961).

R. P. Milford et al., "Recovering Uranium Submarine Reactor Fuels," Ind. Eng.

Chem. 53, 357 (198I).

G. I. Cathers, "Dissociation Pressure of MoFg-NaF Complex and the Inter-
action of Other Hexafluorides with NaF," presented at American Chemical
Society meeting, Chicago, Ill., Sept. 3-8, 1961. ‘

G. I. Cathers, R. L. Jolley, and E. C. Moncrief, "Laboratory Scale Demon -
stration of the Fused Salt Volatility Process," Nucl. Sci. Eng. 13,
391-7 (1962).

G. I. Cathers, M. R. Bennett, and R. L. Jolley, "The Application of Fused
Salt-Fluoride Volatility Processing to Various Reactor Fuels, " Nuclear
Engineering Symposium Series, Vol. 10, March 1964 (presented at the AIChE
54th Annual Meeting, New York, Dec. 3-7, 1961).

R. W. Horton, S. H. Stainker, and M. E. Whatley, "Correlation of Fused
Salt Dissolution Data, " Nuclear Engineering Symposium Series, Vol. 10,
March 1964 (presented at the AIChE 54th Annual Meeting, Dec. 3-7, 1961).

W. H. Carr, S. Mann, and E. C. Moncrief, "Uranium-Zirconium Alloy Fuel
Reprocessing in the ORNL Volatility Pilot Plant," Nuclear Engineering
Symposium Series, Vol. 10, March 1964 (presented at the AIChE 5u4th
Annual Meeting, New York, Dec. 3-7, 1961). ——




ORNL Technical Memoranda

M. Richardson, "Development of Freeze Valve for Use in the MSRE," ORNL-
™-128 (Feb. 28, 1962).

E. C. Moncrief, "Corrosion of the Volatility Pilot Plant INOR-8 Hydro-
fluorinator and L Nickel Fluorinator After 21 Nonradioactive Dissolution
Runs, " ORNL-TM-186 (Mar. 29, 1962).

W. L. Carter, "Thorium Utilization Program: A Survey of Processing
Methods for Thorium Reactor Fuels," ORNL-TM-241 (July 12, 1962), pp 91-
10L.

J. H. DeVan and R. B. Evans III, "Corrosion Behavior of Reactor Materials
in Fluoride Salt Mixtures," ORNL-TM-328 (Sept. 19, 1962).

W. L. Carter, R. P. Milford, and W. G. Stockdale, "Design Studies and
Cost Estimates of Two Fluoride Volatility Plants, " ORNL-TM-522 (Oct. 10,
1962).

E. C. Moncrief, "Processing of Submarine Reactor Fuels in the Volatility
Pilot Plant," ORNL-TM-398 (Oct. 29, 1962) (Confidential).

E. C. Moncrief, "Processing of 5.4-yr Decayed Zr-U Alloy Fuel in the Vola-
tility Pilot Plant (Runs R-5 and R-6)," ORNL-TM-4h7 (Dec. 29, 1962).

T. M. Kegley, Jr, and A. P. Litman, "Corrosion of Nickel -Base Specimens
Exposed in the Volatility Pilot Plant Mark IIT Fluorinator," ORNL-TM-411
(Jan. 4, 1963).

R. P. Milford, "Process Developments in the ORNL Fluoride Volatility Pro-
gram October, 1962, to September, 1963," ORNL-TM-717 (Oct. 25, 1963).

Status and Progress Reports

Chemical Technology Division Annual Progress Report for Period Ending:

May 31, 1963 - ORNL-3452 - page 26
June 30, 1962 - ORNL-3314 - page 39
May 31, 1961 - ORNL-3153 - page 30
August 31, 1960 - ORNL-2993 - page 68

Ozk Ridge National Laboratory Status and Progress Report for:

January 1960 ORNL -2906 March 1961 ORNL -3120
March 1960 ORNL -2932 May 1961 ORNL-3149
May 1960 ORNL -2960 July 1961 ORNL -317h4
July 1960 ORNL -2991 September 1961 ORNL-3211
September 1960 ORNL -3024 November 1961 ORNL-3237
November 1960 ORNL -3048 January 1962 ORNI. -3256
January 1961 ORNL -3074 March 1962 ORNL-3279



May 1962 ORNL -3307 January 1963 ORNL-3410
June 1962 ORNL-3321 February 1963 ORNL-3426
July 1962 ORNL-3331 March 1963 ORNL-3436
August 1962 ORNL-3351 April 1963 ORNL -3451
September 1962 ORNL-3368 May 1963 ORNL -3462
October 1962 ORNL-3377 June 1963 ORNL -3477
November 1962 ORNL -3388 July 1963 ORNL-3491
December 1962 ORNL-3402 August 1963 ORNI -3508

October 1963 ORNL-3532

Aircraft Nuclear Propulsion Project Quarterly Progress Report for Period
Ending:

September 10, 1954 ORNL-1771

June 10, 1955 ORNL-1896

December 10, 1955 ORNL-2012, Parts I, II, TIII
March 10, 1956 ORNL-2061, Parts I, II, III
June 10, 1956 ORNL-2106, Parts 1-5
September 10, 1956 ORNL -2157

March 31, 1957 ORNL-227h4

Throughout the remainder of the fluoride volatility bibliography,
reports are listed which in most cases have been assigned a central files
number (typically ORNL-CF-XX-YY-ZZ). The "XX" digits are the last two
numbers of the year of issue. Many of those reports prior to 1961 were
made available for external distribution through the Division of Tech-
nical Information Extension in Oak Ridge. In general, those desiring
a specific report should write the Laboratory Records Department of the
Oak Ridge National Laboratory to request the report. For reports which
have not been previously released for external distribution, several

months may be required to obtain a copy.

Chemical Technology Division Unit Operations Section Monthly Progress
Report for:

March 1956 CF-56-3-116 March 1960 CF -60-3-61
December 1956 CF-56-12-128 April 1960 CF -60-4-37
May 1959 CF-59-5-47 May 1960 CF -60-5-58
June 1959 CF-59-6-63 June 1960 CF -60-6-11
July 1959 CF-59-7-58 July 1960 CF -60 -7 -46
August 1959 CF-59-8-76 August 1960 CF -60-8-86
September 1959 CF -59 -9 -69 September 1960 CF -60-9-43
October 1959 CF -59-10-77 November 1960 CF-60-11-38
November 1959 CF-59-11-5k4 December 1960 CF -60-12-28
January 1960 CF -60-1-49 March 1961 CF-61-3-67

February 1960 CF -60-2-56 June 1961 ORNL -TM-34




August 1961 ORNL -TM-65 October 1962 ORNL -TM -412
September 1961 ORNL -TM-112 December 1962 ORNL -TM-453
November 1961 ORNL -TM -122 February 1963 ORNL -TM-581
December 1961 ORNL -TM-136 March 1963 ORNL -TM -586
March 1962 ORNL -TM -222

ORNL Central Files Memoranda

R. E. Leuze and C. E. Schilling, "Dissolution of Metals in Fused Fluoride
Baths, " ORNL-CF-54-7-59 (July 5, 1954).

G. I. Cathers, J. T. Long, and R. P. Milford, "Proposed Plant for Proc-
essing Spent ARE Fuel, " ORNL-CF-54-12-36 (Dec. 1, 1954).

S. H. Stainker, "Unit Operations Section - Problem Statement: ANP Fuel
Recovery Process - Disposal of Process Off-Gases,'" ORNL-CF-55-5-57
(May 3, 1955).

R. P. Milford, "Volatility Pilot Plant - Valve and Piping Specifications,"
ORNL~CF -55-12-99 (Dec. 12, 1955).

R. G. Wymer, "Fused Salt Processing: Tentative Flowsheet, " ORNL-CF-56-5-19
(May 1, 1956).

W. H. Carr, Comment on "Tentative Flowsheet for the Fused Salt Dissolution
of STR Fuel Sub-Assemblies,”" by R. G. Wymer, ORNL-CF-56-5-26 (May 2, 1956).

J. T. Long, "Notes on Volatility Corrosion Meeting, August 8, 1956,"
ORNL -CF -56 -8-107 (Aug. 15, 1956).

G. I. Cathers, M. E. Bennett, and R. L. Jolley, "A Uranium Hexafluoride
Volatility Process for Fused Salts," ORNL-CF-56-9-21 (Sept. 4, 1956).

R. P. Milford, "Volatility Process - Use of NaF-LiF Melt for Batch Dis-
solution of Zirconium Type Reactor Fuels with HF," ORNL-CF-56-11-k
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S. H. Stainker, "Cold Trap Problem Statement,'" ORNL-CF-57-1-19 (Jan. 2,
1957) (Confidential).

G. I. Cathers, "Uranium Recovery for Spent Fuel by Dissolution in Fused
Salt and Fluorination," ORNL-CF-57-1-118 (Jan. 29, 1957).

W. H. Carr and 8. H. Stainker, "The Proposed Schedule of Operation of
the Volatility Pilot Plant," ORNL-CF-57-1-158 (Jan. 10, 1957) (Confidential).

L. M. Ferris, "Preliminary Evaluation of the Fused Salt-Fluoride Vola-
tility Process for APPR Fuel Elements," ORNL-CF-57-2-92 (Feb. 19, 1957).

R. P. Milford, "Fluoride Volatility Program - Corrosion Subcontract,”
ORNL-CF-57-2-127 (Feb. 26, 1957).
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E. C. Moncrief, "Results of Volatility Pilot Plant Cold Uranium Flowsheet
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E. C. Moncrief, "Volatility Pilot Plant UFg Product Purity," ORNL-CF-61-8-88
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E. C. Moncrief, "Results of Volatility Pilot Plant Cold Uranium Flowsheet
Demonstration Run TU-10," ORNL-CF-62-3-54 (Mar. 26, 1962).
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E. C. Moncrief, "Results of Volatility Pilot Plant Cold Uranium Flowsheet
Demonstration Run TU-12," ORNL-CF-62-L4-1 (Apr. 2, 1962).
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E. C. Moncrief, "Processing of 6.5 y Decayed Zr-U Alloy Fuel in the Vola-
tility Pilot Plant (Run R-2)," ORNL-CF-62-6-8 (June 8, 1962).
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Hastelloy-X and Tungsten During Dissolution of Zr0, with HF," RPM File
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F. W. Fink et al., "Corrosion Analysis of ORNL Pilot-Plant Components,"
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C. D. Scott, "Feasibility of the Oxidation of Graphite-Uranium Fuels with
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