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such employee or contractor of the Commission, or employee of such contractor prepares,
disseminates, or provides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.

-

AEC Tech 1 Service » Oak Ridge. Tennessec

PR 2 e Crigtd e atiens T mange ST —————r— v ———— e o . e



-

CONTENTS

ABSTRACT
INTRODUCTION
REFERENCES

GENERAL
Disposal Methods
Bibliographies
Conferences and Visit Reports
Progress Reports

RADIOLOGICAL HAZARDS AND EEALTH
CONSIDERATIONS
Monitoring
Hazards
Radioisotope Uptake

ANALYSIS

SOLID WASTES
Decontamination

LIQUID WASTES
Methods of Treatment
Adsorption
Biological
Calcination and Leaching
Ele'ctrolysls

Page
5 Evaporation and Distillation
5 Fixation
Ion Exchange
7 Precipitation, Co-precipitation,
7 and Scavenging
7 Methods of Disposal
10 Dilution
1 Surface
13 Recovery of Materials
Fission Products
Other
31 Physical Characteristics
31 Equipment and Auxiliaries
34 Interim or Cooling Storage
35 Shipping of Wastes
38 GASEOUS WASTES
37 Treatment and Disposal
a7 Aerosols and Particulates
Gases .
gg AUTEHOR INDEX
39 CORPORATE AUTHOR INDEX
23 SUBJECT INDEX
40 REPORT NUMBER INDEX
3-&®

L r ap BIAETAE



THIS PAGE INTENTIONALLY LEFT BLANK,




UNITED STATES ATOMIC ENERGY COMMISSION

TID-2069

RADICACTIVE WASTE PROCESSING AND DISPOSAL.

A Bibliography of Selected Classified Report

Literature
Thﬁcaore .

Compiled by:

October 1959

N TS e g % a sy Y A e W N, Wb S ST AT i e ST LTI T B U SR DT IR oyt 2, 2 N M

T I R R T Py

Technical information Service, Oak Ridge, Tennessee

NP AL o P o

SN Yot e




[

THIS PAGE INTENTIONALLY LEFT BLANK.

L6-

[ ry

T D T N TR, T

Pl it ot T AR N W ¢ ol et i For ot

[EUPRI.



Conference and Visit Reports

Division of Engineering, AEC

)}

REPORT FOR THE FOURTH CONFERENCE HELD AT
OAK RIDGE BY THE COMMITTEE ON WASTE DIPOSAL
— AUGUST 2325, 1948. Sept. 11, 1948. Changed {rom
SECRET Jan. 28, 1958. 28p. (TID-100). QFFICIAL USE
ONLY

The nature of waste disposal problems conironting Cak
Ridge plants, and the mammmmm
work being conducted toward the solution of the problems
are discussed. The present radiation levels relessed to
the stream are included.

]
-»

Oak Ridge National Laboratory :
Oak Ridge, Tennessee

- [ J
PROPCSED SOLIDIFICATION CELL FOR HIGE-LEVEL
RADIOACTIVE AQUEOUS WASTES. R. A. Blomgren,
N. J. G. Bohlin, M, R. Walters, and J. H. Schraiat, p.273-
282 of HOT LABORATORIES AND EQUIPMENT; SKCOND
INFORMATION HELD AT ORNL OCTOBER 7,
8, AND 9, 1982, July 31, 1953. 348p. (CF-52-10-230).
S8ECRET

Details of the dasign, construction and operation of the
esll are presented. A shislded container for storage or
shipping cf liquid wastss is dsscribed on p.287-303.

u .

TRIP REPORT: VISIT T0 ALCO PRODUCTS (SCHENEC-
TADY), KAPL, COMBUSTION ENGINEERING {WINDSOR)
AND APPR. J. T. Roberts. July 31, 1958. 3p. (CP-
58.7-109). CONFIDENTIAL

mthodlmdbymmmdemdtspom of
wastes {rom power reactors are digcussed.
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Stack Gas Problem Waorking Group, AEC

42
COMPILATION OF PAPERS PRESENTED AT THE MEET-
ING OF THE STACK-GAS PROBLEM WORKING GROUP,
JUNE 21 AND 22, 1949. [nd]. 88p. (WASH-T). SECRET
The following papers were presented: Particle Detec-
tion in Oak Ridge National Laboratory Pile Exhaust Air,
C. D. Cagle; Plans for Attacking the Residual Atmospheric
Contamination Problem at Oak Ridge National Laboratory.
F. L. Culler;: =~~~ T
Particulate Contamination of the A¥mosphere by ORNL
Operations from June 1848 to June 1949, Forrest Western.

Waste Processing Committee, AEC

43

MEETING OF AEC WASTE PROCESSING COMMITTEE AT
LOS ALAMOS, N. M. October 1950, 82p. (TID-460).
OFFICIAL USE ONLY

A number of problems related to radioactive waste dis-
posal have been considered. Topics discussed include:

control of radioactive air contamination at ORNI.

reduction of the Oy and 3,0 was low until the bed rezched

mmwa~m It was also found
that ex; wers encountered when the

B,mthooﬂ-wequmacrmodsdztl%bym

1)
IPROGRESS REPORT ON THEE PILOT PLANT DEVELOP-
OF THE RADIOACTIVE GAS SEPARATIONS PROC-
W. B. Watkins, Ang, 20, 1952, 28p. (CF-62-8-137)

A system ot the recovery of radicactive I, Xe, and Kx

. dixgolver cif-gas has been instslled in ths ORNL

" Pilot Plant and succssafully operated. It has been demon=
sirxted that the gas from full Hanford-level dissolutions
mumu-mmmmmmpmmm-m
Mnﬁu&ﬂtphmnmhmrﬂyrmmd
mm.cﬂ-ysmvmz;mmadmando,memme
for veleass to the atmosphsars, Total recovery of NO and
No,tramthndiuolmd-plmlhnwn. Of the total
mqummmmmmamrn-
covered about $0%, whereas the remaining 10% was ab-
sorbed in the gzs holder. The results of preliminary ex-
pmmmmm:nmmmmmm
for-Xa and Xr of 400 cxn be obtained, but factors as
m;huzom)appurnunhhbyimpronmantamtha
adsorption-desorption cycle. Ths volumetric requirements
of the gas holder have been clexrly defined. Results from i
umwmpmmmmmxnmduuhnm .
-nndonlyblaboutm%dmmmdaﬂ-mmlnd
‘during dissolution. The residusal gas that remained in the
holdsr aftsr all extractable components (such as No and
xogmmmmmgmﬂm 5% of the
total dissolver aff-gas. The use of the thermal dscom-
muﬂmuﬂtmmmwmxgommm-
soiver off-gas his besn abandoned since no significant
qnnﬂiydxpmtmdmmydmd!-mlxvmsow
40 Purex dissolvings.

132
WASTE STORAGE STUDIES. p. 22-29 of PROGRESS RE-
PORT ON 25 PROCESS ASSISTANCE FOR PERIOD ENDING
OCTOEER 29, 1954. ¥. R. Bruce and E. L. Nicholson, !
Nov. 15, 1954. Changed from SECRET May 27, 19567. 36p.
(CF-54-11-87) CONFIDENTIAL

The volumes and compositions of wasts {rom the caustic
dissolution and acid dissolntion flowsheets have been com-

) pued!romﬂumdpdmdmmnmmvnlmeredncuon

Oak Ridge National Laboratory
Oak Ridge, Tennessee

129 .

REPORT OF TECHNICAL DIVISION SECTION I FOR
MONTH ENDING OCTOEER 20, 1848. F. L. Steahly.
Oct. 20, 1948, Changed from SECRET Dec. 29, 1955,
30p. (c,z-4s-u-224) CONFIDENTIAL

Progress is reported on Redox studles; sscond U re-
covery cycle in 1aboratory and semiworks runs; Pu oxida-
tion and distribution; waste treatment by ica exchange;
decontamination of 25 and plant radiochemical wastes; Th
recovery by solvent extraction; theoretical extraction
studies; equipment testing and development; bibliography
of chemical process development; section 23 and 25 re-
ports; Redox second-cycle U flowshest; flowsheet for Al
dscontamination {rom 25 wastes by ion exchange.

130 i
DISSOLVER OFF-GAS TREATMENT—-ARCO. Quarterly !
Report for May through July, 1951. E. P. Reichardt.

Sept. 27, 1051. Changed from SECRET Dec. 15, 1955, 8p.
(CF-51-8-148) CONFIDENTIAL

In order to remove Kr and Xe {rom the off-gases ifrom
dissolvers, other gases which interfere with their ad-

/

obtatnable and of storage problems likely to be encountered.
Data based on 35 Eg of U™ processed per day for both acid
and caustic dissolutions give volume of waste produced,
yolume after neutralization and volume after concentration.
Freexzing points of the two wastes vs. concentration are
also given.

133
AN EVALUATION OF MATERIALS FOR LINING EARTHEN
BASINS FOR CORXTAINING RADIOACTIVE SOLUTIONS.
G. A. West, F. L. Rodgers. p. 27-8 of UNIT CPERATIONS
STATUS REPORT FOR MARCH 1955. (Unit Operations |
Sect., Chemical Technology Div.). W. K. Eister, ed. 60p.
(CF-65-3-180) CONFIDENTIAL. -
Permsometsr tasts to dstermins the leakage of simulated
waste through asphait, scil, bail clay, and shzaie are sum-

marized. The tests indicats that the leakage through a 1/2*
asphailt layer is negligible. tests of 1/18+*
asphalt and permeometer tests of 1/2'” thick asphait show
that tap water at 77°C has a progressive deteriorating
effect. Water penstrated the 1/16” asphait in 30 days and
the top layer of the 1/2’” asphait dsteriorated. This suggests
that leakage may occur after long time exposures.

-4-

sorpticn must be removed. A description of the ﬁ-
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134
AN EVALUATION OF MATERIALS FOR LINING EARTHEN
BASINS FOR CONTAINING RADIOACTIVE WASTE. G. A.
West. p. 66-7 of UNIT OPERATIONS SECTION, CHEMICAL
TECHNOLOGY DIVISION MONTHLY PROGRESS REPORT
FOR JUNE 1955. W. K. Eister. 94p. (CF-55-6-180)
CONFIDENTIAL

Results of tests on four tars, Barrett Roofing Piteb,
pipeline enamel, millwrap enamel, and waterworks enamel
show that they do not have the resistance of asphalts
against a simulated waste (1.6M Al(NO,);, 8.2 N acid) and
against tap water at room temperatures.

135

RADIOCHEMICAL WASTE DISPOSAL. p. 78-88 OF
TECHNICAL DIVISION REPORT FOR QUARTER ENDING’
SEPTEMBER 1, 1948, Stuart McLain, Sept. 1, 1848. ’
Changed from SECRET Jan. 24, 1956. 118p. (ORNL-140)
CONFIDENTIAL. :

Preliminary work is reported on a program to reduce
the amounts of activities in the plant wastes. Design studies
are reported for an evaporator to concentrate the most
active non-fission metal liquid wastes to increase storage
capacity. A survey of the best methods of eliminatingor -
removing particles of U0, from the air discharged from
the pile is presented.

136
RADIOCHEMICAL WASTE PROCESSING EVALUATION
OF ANTIFOAM AGENTS FOR PLANT WASTE EVAPO-
RATOR. p. 28-31 of CHEMICAL,TECENOLOGY DIVISION
PROGRESS REPORT FOR MONTH OF DECEMEER 1949.
W. K. Eister. March 22, 1950. 33p. (ORNL-840)
S8ECRET.

Tabulated results of tests to evaluate numerous antl-
foam agents show that the following agents gave foam
reduction factors of 3 or 4: “Alrowax-140," “DC-200,”
“Nonisol-300,” “Oleyl 0-8,” “OPE-1,” and “Span 20.” The
antifoam agents were evaluated using two solutions from
the representative evaporator runs, cne which foamed in
the plant at the start of evaporation and cne which did not
{foam. An ienic analysis of the two plant waste solutions
is given in tabular form.

137 :
RADIOCHEMICAL WASTE PROCESSING. p.17-19 of
PILOT PLANTS SECTION REPORT FOR JULY-AUGUST,
1950; CHEMICAL TECHNOLOGY DIVISION. D. G. Reid.
Oct. 10, 1950, 28p. (ORNL-850) SECRET

A brief summary of operation and development of the
radioactive waste evaporator is presentsd. Detalls of the
planned vapor scrubber to be installed in the waste evapo-
rator, including 2 sketch drawing, are given.

138
RADIOACTIVE GAS SEPARATION. p. §5-8 OF PUREX
PILOT PLANT QUARTERLY REPORT FOR MAY, JUNE,
AND JULY, 1951; CHEMICAL TECHNOLOGY DIVISION.
D. O. Darby. Nov. 14, 1951. 74p. (ORNL-1115(DelL.))
CONFIDENTIAL .

Equipment for the radicactive gas separation process
18 described and 2 sachematic diagram of the system is
shown.

139 -
WASTE TREATMENT STUIXES. p. 13 of CHEMICAL
TECHNOLOGY DIVISION SEMIANNUAL PROGRESS RE-
PORT FOR PERIOD ENDING MARCH 31, 1854, June 29,
1954. 28p. (ORNL-1708(Del.)). SECRET

1t is now planned to store the radioactive wastes from
Hope type processes and the ORNL 25 recovery process
in open basins in the earth rather than in the carbon steel,
stainiess steel, or concrete tanks now used for similar
wastes. All the commercially available asphalts and tars
that have been considered as lining matsarial for these
basins have deteriorated when they were exposed to activi-
ties.considerably below those anticipated in the waste
soluttons. Two special modified asphalts with saftening
points of 278 and 256°F showed a 30% increase in volume
when y irradiated to 5 x 10% r (equivalent to 20 to 100 yr

- of exposure, through 2 ft of earth shielding, to §00-c/gal
waste) and were severely attacked when immersed in boil-

ing synthetic Hope type process waste (1.6M A1(NOy),,
0.2M HNO,, 0.02M H,SO,) for 3 hr. Four modified tars
with softening points of 237, 188, 192, and 158°F were not
affected by exposure to 5x 10° r of ¥ radiation or by im-
mersion for two days in synthetic Hope process waste
solution at 150°F, (The spplicable portion of this report
appears in its entirety.)

140
CERAMIC ASPECTS OF WASTE DISPOSAL. p. 122-127

of METALLURGY DIVISION SEMIANNUAL REPORT FOR
THE PERIOD ENDING APRIL 10, 1955. Nov. 7, 1855.
144p. (ORNL-15911(Del)) SECRET

Experiments to investigate the possibility of incorpo-
rating radioactive isotopes contained in Hope solution
into 2 ceramic body are reported. The method studied
invoives mixing the liquid waste with clay, limestone, soda
ash, or other material to form a gel or slurry which is
subsequently dried and sintered to produce a mass in which
the isotope may be fixed and from which the isotope cannot
be leached. No results of the experiments are given. Ex-
periments to test the ability of concrete to contain Hope
solution zre also reported in progress. Results of experi-
ments to indicate the power generation required to bring a
elay-flux mixture containing fission product waste to 800°C
are shown in graphical form. The time-temperature plot in
the results indicate that ~100W would have brought the
temperature up to 800°C in ~29 days. Procedures, com-
putations, and results of viscosity studies of selected clays
for use in lining wasts disposal pits show that the Hope
solution increases the viscosity of Panther Creek bentonite,
whereas W-8 solution decreases it. Both solutions lower
the viscosity of the Wyoming bentonite very considerably,
the W-8 even more effectively than the Hope. The viscosity
of the Gleason ball clay is increased quits appreciably by
both solutions. Mixtures of 10, 25, and 30 g of Gleason
ball clay in 100 cc of distilled water show a consistent in-
crease in apparent viscosity with increasing clay content.

41 .
WASTE DECONTAMINATION. p. 11-12 of CHEMICAL
TECHNOLOGY DIVISION SEMIANNUAL PROGRESS RE-
PORT FOR PERIOD ENDING MARCH 31, 1956. June 22,
1958, S57p. (ORNL-2078) CONFIDENTIAL

The present philosophy on waste treatment for the Hope
project is to remove the long-lived radicactive fission

products Cs and Sr and to store the remaining waste in
inexpensive pits. A schematic diagram of the diban-ion-
exchange process for removing long~-lived fission products
from Al-containing waste is shown in which synthetic waste
was decontaminated by a factor of 220. In studies on re-
moval of A1(NOy), from wastes containing fission products
by crystallization, tracer Cs and Sr were separated from
Al by factors of greater than 60 and 130, respectively, in
one crystallization. Ina secand crystallization the DF, S
were greater than 60 and 10, respectively. A schematic
diagram for the crystallization method 18 included.
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142

WASTE DISPOSAL. R. L. Hammer and M. P. Hayden.
p. 191-198 of METALLURGY DIV, SEMIANNUAL PROG-
RESS REPORT FOR PERIOD ENDING APRIL 10, 19586.
237p. (ORNL~-2080) SECRET.

Progress is reported in fission product fixation in
ceramic materiais, and fission product removal from
solutions by clays.

143

WASTE DISPOSAL. R. L. Hammer. p. 210-12 of METAL-
LURGY DIVISION SEMIANNUAL PROGRESS REFORT FOR
PERIOD ENDING OCTOBER 10, 1956, Dec. 18, 1856.

252p. (ORNL-2217) SECRET.

Continued studies to investigate the feasibility of dis-
posing of radicactive wastes in ceramic materiais are re-
ported. Chemical analyais of samples taken from various
locations within a sintered cake revealed inhomogeneity in
respect to composition. As 2 resuit of the inhomogeneity
characteristics found in the cake, experiments are reported
to determine the thermal conductivity of the clay-flux
mix. Experiments to determine the fixation of radicisotopes
in clay-flux mixss and in Hope solution residue are re-
ported. Counts were made on leach solutions after 11
months’ contact with clay-flux mix which had been tagged
with S, Cel¥, Ru!®, Rh!*, Cs'¥, Ba!", and mixed fissica
products and fired at temperatures from 850 to 1750°F.
With the exception of the Sr¥'-tagged mix fired at 850°F
and the mixes containing Cs'', and Ba'¥' there was no
appreciable radicattivity in the leach solutions.

1
WASTE TREATMENT AND pISPOSAL. R. J. McNamee, _
F. L. Rogers, S. G. Kent, L. R. Higgins, p. 40-2 of CHEM-
1CAL TECHNOLOGY DIVISION MONTHLY PROGRESS
REPORT FOR MARCH 1857. Aug. 12, 1957. $96p.
(ORNL-2307) CONFIDENTIAL.

A proposed new method for permanent radioactive waste
disposal is briefly reported. The method consists of mixing
solids resulting from evaporating waste solutions with
uphaltbthereby {forming a mass from which it is hoped
activity cannot be lsached. A mixed (anion- and cation-
exchange) resin bed has been proposed for treating the
water of water-cooled reactors for protection against cor-
rosion. A schematic diagram of the unit is inciuded. The
adequacy of the resin method is discussed.

WASTE TREATMENT STUDIES. R. J. McNamee, A. R
Irvine. p. 48 of CHEMICAL TECHNOLOGY
MONTHLY PROGRESS REPORT FOR APRIL, 1857.
Aug, 12, 1957. 2p. (ORNL-2324) CONFIDENTIAL
Studies on disposal of solid wastes by mixing with 8-
phalt, as previously presented in (ORNL-2307), are re-
ported. Continued tests on leaching of fission products
from the asphalt mixture revealed that after an initial

build up of activity in the lezch water equal to 0.2 and

0.4% of the gand ¥ activity, respectively, the activity
leveled off at an =~ yalue, indicating that little
further leaching is taking place. The results of tests
{or 4 consecutive weeks are given in tabulated form.

146
WASTE STUDIES. L R. Higgins. P. 32-3 of CHEMICAL
TECHENOLOGY DIVISION MONTHLY PROGRESS RE-
PORT FOR JUNE 1957. Nov. 8, 1957. T5p. (ORNL-2382).
CONFIDENTIAL. '

Results of waste treatment testing of high level solvent
extraction raffinate by elsctrolytic destruction of nitrate,
caustic regeneration, and plating of the Ru using an Fe
cathode and stainless steel anode showed nitrate destruc-
tion of 60-80%. Ru was plated on-the cathode. ORNL wastes
run about 20g nitrate/liter, 80 costs would be ~ 1.5¢/gal
for electricity (at 0.5¢ kwh). Lo o

ey

1857. Jan. 9, 1956. 83p. (ORNL-2400).
Ane'procmmdnmhzottoromm i{s pre-
sented. At the present time these-wastes are stored in
surface pits. Naturally occurring Conasauga ghale

{ission products except Ru, but the Ru, together with the
pitrate ions, which escapes directly to the ground water
and may eventually the environment. In the
new process, waste ata rate of about 5,000 gal/day would
be nent to either a continuous ion exchange .contactor or
a phale-filled pit where Cs, Sr, and the rare earths would

aitrate and Ru, two types of electrolytic cells are being
considered. An acid-base cell using anion~- and cation-
mhxnsememhmuwouldreane about 35 {t? each of
electrode areaand 2 60-kw power supply. A pitrate re-
duction cell would be simpler in construction, not ro-
membranes and compartments, but possessing a
total of about 280 ft* of electrode area and a 500-kw power
supply. The latter cell may be somewhat more efficient
for Ru plating. On the cther hand, if Ru removal only i3
desired without nitrate or caustic destruction or recovery,
2 much simplified electrolytic ceil may be used. Con-
siderably more laboratory work will be required before
ths final flowsheet conditions and equipment may be chosen.
(The appilcable portion of this report appears in its entirety
in this abstract).

us

WASTE DISPOSAL. p. 198-201 of METALLURGY
DIVISION ANNUAL PROGRESS*REPORT FOR PERIOD
ENDING OCTOBER 10, 1957. Dec. 18, 1957. 263p.
(ORNL-2422). SECRET

Simulated Hope waste solution experiments to investi-
gate the retention of fission products (without prior separa-
tion) in fired ceramic bodies are reported. Materials
tested were ball clay, bentonites, phosphate slimes, shales,
and attapuigites, Best results were obtained with shale and
attapulgite.

M9
WASTE DISPOSAL RESEARCH AND ENGINEERING.
p. 19-21 of STATUS AND PROGRESS REPORT FOR
DECEMBER 1957, Jan. 9, 1958. (ORNL-2458).
CONFIDENTIAL.

Status and progress is reported on the following studies:
disposal of high-level radioactive waste by sintering; dis-
posal of radiocactive wastes in geologic structures; and
dispersal of radionuclides in the environment. Soil dis~

posal of intermediate-level radioactive wastes is briefly
discussed on p. 30.
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Oak Ridge National Laboratory
Oak Ridge, Tennessee

182
AN AERIAL SURVEY OF RADIOACTIVITY ASSOCIATED
WITH ATOMIC ENERGY PLANTS. F. J. Davis, Lt. W. E.
Harlan, P. A. Humphrey, Lt. R. L. Kane, and P. W.
Reinhardt. April 13, 1049, 165p. (ORNL-341). SECRET

A group of laboratory instruments as airborne detectors
of radicactivity are compared and, simultaneously, data
relative to the diffusion rate of radicactive contamination
emitted into the atmosphere {rom off-gas stacks of pro-
duction runs are obtained. Research was conducted in the
Oak Ridge and Hanford areas. Detection was accomplished
at a maximum distance of seventeen miles from the plant.
Very little information of 2 conclusive nature was gained -
concerning the diffusion. Further research with the nuclear
instruments, using a stronger source, is recommended. To
obtain conclusive information concerning the meteorolog-
ical aspects of the project, 2 larger cbservational pro-
gram will be needed.

Oak Ridge National Laboratory
Oak Ridge, Tennessee

231 .

EVALUATION OF FULL SCALE SAVANNAE RIVER
PROJECT EVAPORATOR. W. B. Watkins., Nov. 18, 1851,
Changed from SECRET Nov. 29, 1855. 20p. (CF-51-11-
113). CONFIDENTIAL :

Data obtained from the operation of the full-scale Savan-
nah River type evaporator now installed in the ORNL pilot
plant are summarized. The program was initiated to obtain
data that would guide current and future evaporator design
in connection with the Savannah River Project. The prin-
cipal variable considered was the effect of boil-up rate on
the over-all decontamination factor obtainahble from the
evaporator plot to the condensate,

[ 4
[ 4

232 -
RESULTS OF EVALUATION OF THE SAVANNAH RIVER
TYPE EVAPORATOR USING SYNTHETIC HIGHE ACTIVITY
WASTE. W.B. Watkins. Dec. 14, 1951. Changed from
SECRET Nov. 18, 1955. 6p. (CF-61-12-118). CONFI-
DENTIAL .

The results of this study show that the Savannah River
high activity evaporator can he expected to give an over-all
decontamination factor (evaporator liquid to condensate) of
at least 3.5 X 10% when operated at its designed capacity of
87.8 Ib/hr/It? boll up rate and 3.1 ft/sec superficial velocity
in the column. At boil up rates of 115 to 125 Ib/hr/ft* and
column superficial vapor velocities of 5 to 7 ft/sec, (which
are 150 to 200% of designed capacity) the over-all decontam-~
ination factor is likely to be from 5 x 10% to 1 x 10¢. While
it was impossible to operate the ORNL evaporator at 2 boil
up rate of 187 1b/hr/1t* which would simulate the low ac-
tivity unit, it is believed that the over-all decontamination
which could be expected from this unit would be no greater
than the valus of 1 X 10 which was obtzinad at 2 115 to 125
1b/hr/{t boil up rate. A heavy brown precipitate, believed
to be MnO,, which formed upon initial heating of the syn-
thetic high activity feed solution, caused considerable
difficulty in sampling and in cleaning the evaporator.

Traces of the solids were found in the condensate samples
obtained from tests at boil up rates over 115 Ib/hr/ft and
may have contributed to 2 lowering of over-all decontamina-
tion factor since brief experiments showed that the pre-
cipitate carried from 50 to 80% of the activity in the feed
solution.

’

-
1’_:

233
DISTILLATION OF PUREX WASTES. R.G. Mansfield.
April 24, 1952, Changed from SECRET Nov. 10, 1955.
18p. (ORNL-1472). CONFIDENTIAL
Experlmentsondisﬂllaﬁonoipurexwute containing
fission products showed that the radioactivity in the distil-
late is due principally to volatilized Ru. This can be mini-
mized by keeping the still-pot HNOs concentration below: l'
M. !

University of Tennesses,
Knoxville, Tennessee

292
GEOLOGIC CONDITIONS AT THE OAK RIDGE NATIONAL
LABORATORY (X-10) AREA RELEVANT TO THE DIS- 3
POSAL OF RADICACTIVE WASTE. Paris B. Stockdale.
Aug. 1, 1951. 88p. (ORO-58). OFFICIAL USE ONLY
An investigation of the geologic conditions at the X-10
site of ORNL relsvant to the disposal of radioactive waste
is reported. Fifty-one wells were drilled and the ground
| water tested for radicactive wastes. It was found that the
.ground water followed the topography and surface drainage
:and that the surface and ground water ultimately emptied
into the intended liquid-waste-disposal system of White
Oak Creek and Lake, thus assuring no radiation hazard to
an area not already under control or unknown. Recom-
mendation is made to abandon the Bethel Valley burial
, grmndandtoes&bllshbnriald!es_lnthe Conasauga shale
belt south-east of Haw Ridge.

P R

< =
Oak Ridge National Laboratory
Oak Ridge, Tennessee

300
FEASIBILITY REPORT ON RECOVERY OF FISSION Zr
AND Cb FROM REDOX PROCESS WASTE SOLUTIONS

USING SILICA GEL. W. H. Baldwin, J. H. Gross, C. E.
Higgins, H. W. Kohn, J. M. Ruth, A. W. Smith, and R. E.
Wacker. Sept. 28, 1949. 35p. (CF-48-5-178). SECRET
A series of runs with a2 Cm? cross-section sflica gel
column has shown that 2 process for the separation of
Zr-Nb fission activity from 1AW Redox waste solution is
feasible. The feed used in these test runs was the 1AW
waste from the Redox Pilot Plant Operations at ORNL
A proposed flowsheet for operation with Hanford Redn;:
waste is given. The indicated overall yield is 80 to 85%.
This should amount to about 0.40, 0.31, and 0.268 megacuri

Hpand,g

3

P e

5
of activity after 10, 25, and 50 days cooling, res C g
The largest proportion of the indicated f;ﬁ 20!11,) i:?: &
occurs in the adsorption step, and appears to be due toa
slow attainment of equilibrium at the 30°C temperature %

- used in the column test runs. Batch studies have indicated E
that equilibrium is reached much faster at higher tempera {i

| tures; s0 it appears that the yield may be raised to around- .15
95% by operating the adsorption step at higher temperatuy R

¢ or by operating at siower flow rates per unit cross- o b

§: sectional arez. Six successive runs were
. made wi
2 59 column with no indication of decreased silica & one

tion efficiency. gel adsorp-
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CORROSION OF MILD STEEL IN SULFURIC ACID SOLU-
TIONS OF SYNTHETIC HANFORD WASTE. H. A. Bern-
hardt, W. Davis, Jr., and J. R. Flanary. May 10, 1948.
Changed from SECRET Feb. 8, 1956. 17p. (K-396; KLO-
98). CONFIDENTIAL

The feasibility of dissolving Hanford waste (sludge or
composite) in acid prior to its removal from the storags,
tanks would be dstermined primarily by the rate of corra-
sion of the mild steel, from which these tanks are con-
structed, by acid solutions. HNOs solutions, less than 5 M
H,S0, solutions (with and without the two inhibitors
n-tributylamine agd Enthone No. 9), and HF—H,SO, solu-
tions containing precipitated UF, all corrode mild steel at
excessive rates. Only when synthetic waste 18 dissolved in
a large excess of concentrated HySOq does the corrosion
rate of mild steel drop to 2 value of 0.005 in./3 months, at
25 or 40°C, a value estimated to be the maximum allowahle
corrosion rate. The long time required to add enough H,SO,
to produce a solution of low corrosivity and the evolution of
large quantities of CO, introduce problems other than those
of corrosion.

Oak Ridge National Laboratory
Oak Ridge, Tennessee

314
IDAHO CHEMICAL PROCESSING PLANT LIQUID WASTE
FACILITIES: DESIGN REPORT. F. N. Browder. Aug. 20,
1954, Changed from SECRET June 14, 1955. 272p.
(ORNL-1§87). CONFIDENTIAL

The liquid waste facilities of the Idaho Chemical Proc-
essing Plant are described in detail, the basis of the design
18 outlined, and early performance data from operation of
the completed plant are presented. Only the factlities for
liquid waste handling, exclusive of sanitary waste, are
covered.

Oak Ridg? National Laboratory
Oak Ridge, Tennessee

338
COMPARISON OF THE THOREX AND REDOX AQUEOUS
WASTE SYSTEMS. A. T. Gresky and R. P. Wischow.
June 17, 1954, Changed from SECRET Feb. 15, 1857. 6p.
(CF-54-7-254). CONFIDENTIAL

The results of the investigation indicated that the Thorex
hot waste volumss should be at least 2 factor of 5 lower
than Redox wastes, use of stainless steel in lien of mild
steel tanks for storage of the highly acid-deficient AP con-
centrate, and anticipated Al wastes from a second Th
cycle, would dscrease the cost savings factor from about
5 to 2.5, and storage of the concentrated Thorex AP stream
may become mandatory if the Pa*> is to be recovered as
U™ after cooling; i.e., In the eventuality that short-cooled
Th i8 to be processed without the inclusion of 2 Pa re-
covery step.

339
HEAT TRANSFER IN WASTE BASINS. S. H. Jury.
Aug. 11, 1955. Changed from SECRET Apr. 19, 1956.
17p. (CF-65-8-76). CONFIDENTIAL

Estimates are made of the heat transfer in proposed out-
of-door radicactive waste basins. Calculations are out-
lined, and complete numerical results are inciuded in

340
CALCULATIONS CONCERNING ALTERNATE WASTE DIS-
POSAL METHODS. p.143-148 of A CHEMICAL REFPROC-
ESSING PLANT FOR A NUCLEAR POWER ECONOMY.
(PROJECT HOPE). R. A. Charpie, J. Halperix, R. J.
Klotzbach, J. R. McWherter, F. Nelson, E. L. Nicholscn,
C. H. Odom, R. W. Stoughten, E. P. Wigner, and M. R.
Zeitlin, Feb. 5, 1954. Decl. June 18, 1859, 166p.
(ORNL-1638). UNCLASSIFIED ’

Calculations are summarized for the computing of the
total amount of shadow shield required for perscnnel pro-
tection when the storage scheme is an open tank or pit.
Preliminary estimates of alternate liquid waste storage
tank installations have been prepared to obtain an order of
magnituds of costs. The estimates cover only the purchase,
erection, and earth or concrete shielding for a tank farm  °
consisting of three 500,000 gal capacity tanks. The tanks
considered are as follows: (1) spherical of mild steel con-
struction internally braced to withstand 10 {t of earth

" covering, (2) cylindrical of mild steel construction inter-

nally braced to withstand 10 £ of earth covering, (3) cylin-
drical of mild steel construction built to withstand internal
pressure of Hquid cnly, and (4) cylindrical of stainless
steel construction (347) to withstand internal pressure of
liquid only. The total costs of the four systems as cutlined
above are as follows and are given in detail in tabulated
form: undsrground spherical, $528,000; underground cy-
lindrical, $279,000; above ground cylindrical mild steel,
$309,000; above ground cylindrical atainless steel,

$615,000. J—

Oak Ridge National kaboratory
Oak Ridge, Tennessee

349
SHIPPING COSTS OF SAVANNAH ENRICHED FUEL VIA
COMMERCIAL CARRIER. R. J. Klotzbach., May 20, 1954.
10p. (CF-54-5-188(Del.)). SECRET
The cost of shipping Savannah River irradiated enriched
fuel via commercial carrier to ORNL and to the ICPP has

been estimated for both Railway Express and Motor Freight
shipment. The total annual shipping costs for each type of
carrier to both destinations at varfous process rates is
shown.

appendices. ‘Wlﬁ
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REMOVAL OF RADIOACTIVE LIQUID PARTICLES FROM
DISSOLVER OFF-GASES. D. W. Bartholomew, P. E. !
Tausche, and C. C. Williams, IIl. Aug. 15, 1949. Changed
from SECRET Jan. 3, 1988. S0p. (K-484). CONFIDEN-
Expenmonalmkmduomnby-mluncumdy
available in the dissolver off-gas line from the Hot Pilot
mmummmucnmuwm.mm }
Were made while Hanford slugs, averaging 120 days out of
the pile, were being dissaived. The slugs wers dissolved
mmnpnmmmnmmpmmgmdnmd
the Al jackets and the second step the dissolution of the U
metal. On the basis of results obtained during the U dis~
wmgmamummwmmmorpom
&mwmmnwwtﬁqmnn-
movednunecmduuubdonmuuw.m
remaining particies were so small that they passed through"
the cycione separators and were collacted on the filter
paper used as a backing. In the case of the jacket dissolv-
mcwenucn,cmnidanblymdmmulw
to range between 5 and 20u than in the dissolving run. This
conclusion is based on the cycions performance during the
jacket dissolving run. In all cases, the major y activity of
the line condensate was due to the presence of Nb and Zr
salts in ~ equal proportions. '

Oak Ridge National Laboratory
Oak Ridge, Tennessee
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393 .
PILE COOLING AIR FILTRATION WITH BARRIER MA-
TERIALS. D. W. Magmuson. October 31, 1949. 20p. (K-
516). SECRET N

The efficiencies ol " “barrier, and CWB #6 filters
were less than 70% as determined by the activities found

' when piie cooling air was passed through-these filtars for

extended periods. The hypothesis that decay in flight of
radioactive gases between filters which may partially or
compietely explain the low filter efficiencies is subatanti-
ated. Plugging of the first {ilter in the series was observed
and was due to the normal atmospheric dust collected on
the fiiter. Blm.rplumnzmmchlcuthm;z*“ o
CW8 #8 {{iter plugging. In the last run of 55 days, the total
activity in the pile cooling air, calculated from the filter
activities, was 800 mc of 8 activity and 500 mc of y activity
(1 Mev equivalent).

ave

THE CONVERSION OF FLUORINE CONTAINED IN WASTE
GAS TO CEHLORINE TRIFLUORIDE BY REACTION WITH
CHLORINE. R. L. Jarry and W. Davis, Jr. Jan. 7, 1953,
11p. (K-977). SECRET

In order to reduce F; concentration in waste gaa, 2 CIF,;
anit was constructed and piaced in operation in the feed
plant. Dats have been obtained for conversion of F; in the

| stack gas to C1¥; at concentrations of Fy from 23 to 55%.

The resction temperaturs was 540°F, the contact time in
the resctor 2 minutes, and the mole ritio of Fy to Cl, kept
at 3:1. Mass spectrometer scans of the product {or ana-
lytical purposes showed results essentially the same as
those for standard samples of C1F,;. Some recommendations
are includad for setting up a large-scale unit.

364
A STUDY OF THE CONTRIBUTION OF THE RALA PROC- |

ESS TO ATMOSPHERIC CONTAMINATION AT ORNL. R. L

Bradshaw and W. D. Cottrell. Nov. 1, 1954,
54-11-186). SECRET

Data on the particulate contamination of the atmasphere
at the Oak Ridge National Laboratory were correiated with
laboratory processes and reactor operations for the period
from March 1949 to June 1934. A significant correlation
was {ound to exist betwesn cus of the chemicai separation
processes, Rala, and peaks of particuiate activity on the
Laboratory area. The Rala process was monitored during
two complete cycles of operation. The contribution of the
process to the gensral atmospheric contamination of the
Laboratory area was dstermined. The activity was identi-
fied and its releass to the atmosphers was investigated. It
was concluded that the major portion of the contaminated
RaLa efflusnt released to the stack does not fall cut or dif-
fuse in the immediate environs, and hence, the stack is not
the primary means by which RalLa cootributes to atmos-
pheric contaminstion. A serious offender was found to be
an underground liquid waste storage tank in the south tank
farm. This tank {s used to store RaLa wastes and is vented
to the atmosphere. Atmospheric contamination in the im-
mediate vicinity of this vent was observed to reach valuss
as high as 2 x 10~% uc/cc, 8 activity, averaged over & 24-hr
period.

8%p. (CF-

Oak Ridge National Laboratory
'| Oak Ridge, Tennessee

397

DESIGN OF AN ADSORBER FOR REMOVAL OF KRYPTON
! AND XENON FROM DISSOLVER OFF GAS STREAM [FROM
. CPP €01]. J. M. Holmes. June 20, 1951. 20p. (CF-51-
; 8=70). SECRET

. The calculation for the design of an adsorber for the re-
: moval of Xr and Xe {rom the dissalver off gas stream is

* given. It appears that the thres-month charcoal bed would
be the most economical. It would be possible to use vacuum
. a8 insulation but the mechanical design problems and the
maintenance problem in a hot ares indicate that the use of
mmummmwum
operation. -

398
OFF-GAS PROCESSING STUDIES CT-32. E. P. Reichardt.
Oct. 8, 1951. 11p. (CF-51-10-128). SECRET

A resume of the Idaho dissoiver off-gas treatment is
presentsd. Equipment and operation data are gtven. A
summary of 4 test runs, using actual off-gas mixtures in-
dicate that the process will work satisfactory. Recom-
.mdmou for improving the system are included.

.
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%ﬂpcingmmmoronmm
eeren. Oct. . -51-10=

3w, 23, 1951. 7p. (CF-51-1
mmummwmmmm.mmmwdmm

intensity of radiation that will be given off by the I,
unit, the charcaal bed, and the gases coming from the
charcoal bed during regeneration. Thess calculations have
been made by assuming the worst possible conditicns.

400
DISSOLVER OFF GAS RATE OF EVOLUTION AND COM-
PRESSOR PERFORMANGE IN IDAEO CEEMICAL PROC-
ESSING PLANT. Willlam L. Carter. Naov. 8, 1851, 13p.
(Cr-51-11-34). SECRET

In order to choose compressors of adequate capacity for )

mmmmeammmmmmd -
diasolving fuel elements, a set of experiments were per-
formed to determine the rate at which gases would be pro-
duced. Data fressnted ahow that the maximum rate of gas
evolution will occur during MTR dissolving and will bs oa
the order of 13 SCFM. Calculations to determine the aum-
berozmmaolﬂngthncmbesurudazarbunrﬂy'
specified time intervals without exceeding 2 compreasor
eapacity of 20 SCFM are given.

401 .
DESIGN OF THE DISSOLVER OFF-GAS SYSTEM FOR THE

IDAEO CEEMICAL PROCESSING PLANT. Jobn M. Holmes.

Nov. 5, 1952. Changed {rom SECRET Agr- 4, 1856. 41p.
(CF-52-11-39). CONFIDENTIAL ’
Pertinent calculations for the WN System adsorption

units have been carried out cn heat transfer, heat ex-
changers, and adsorption beds. Static adsorption and dy-
pamic adsorption data are presented for Kr, Xe, Co, and
N; on charcoal.

402
DESIGN OF A UNIT FOR THE REMOVAL OF IODINE
FROM THE DISSOLVER OFF-GAS STREAM IN THE
IDAEO CHEMICAL PROCESSING PLANT. Willlam L.
Carter. Nov. 5, 1952, 33p. (CF-52-11-48). SECRET

Iodine may be removed {rom the dissolver cff-gas
stream by ffassing the gas stream st an elevated tempera-
tare through 2 bed of csramic ‘berl saddles
which have been coated with AgNO;. Any I present will
rexct quantitatively with the AgNO;. The optimum operat-
ing temperaturs is 375°F. Design specifications and op-
emunzprocednraliorthnt,mﬂunnmmdndzd.

403 '
PILOT PLANT RADIOACTIVE GAS SEPARATION PROC-
ESS EQUIPMENT AND OPERATING INSTRUCTIONS.

W. G. Watkins, W. L. Poe, and D. R. Lindow. Nov. 12, 1952.

45p. (CF-52-11-82). SECRET

The Radicactive Gas Separation Process (RAGS) to re-

elements, particularly Kr®* from the gas

evolved during the dissolution of irradiated fuel units, was
muuedmmmmmmecwmmmmmmy
of the Iaboratory flowsheet and to secure sufficient data to
nnmmmwmdgwmwmm.m
process was operated in distinct phases; (1) the dissolver
off-gas was continuously processed through the entrain-
ment separator, condeasar, 113! absorption tower, {ilter,
acid tower and discharged into the gas holder; (3) the gas
was continususly processed through the caustic scrub
tower, Al,Oy dryer, cold trap and silica gel adsorption unit
(S)tmxramx.mednmbedlmmmzelbed
and stored. The off-gases from 24 runs were processed
through the equipment. The adsorption of Kr cn silica gel
at —183°C was demonstrated in six successive runs. The
eqﬂpmwxuedmthnmmmmopemmds-
scribed. This manual supplements (ORNL-1410)(Ref. No.
406) entitled Summary of the Pilot Flant Dev ent of
the Radioactive Gas Process, which describes

the resuits of pilot plant experimental program.

. 3
404
SION PRODUCTS mmmmmonmox

OF IRRADIATED URANIUM. A. T. Greaky. Apr. 30,
1952, 90p. (ORNL-1308). SECRET

Datz obtainad {n lgboratory studies of the {umeless dis-
solution of irradisted U are presented. Procedures for the
removal or recovery of the nitrogen oxide products formed
in the reaction of HNO; with U or Al and the collection and

concentration of {fission product gases composed principally

of 1,, Xe, and Xr are proposed.

. 408 .

REMOVAL OF NITROUS OXIDE AND KRYPTON FROM
WDISSOLVEBOFF—GAS- T. S. McMillan and
W. L. Johnson. Dec. 20, 1952. 24p. (ORNL-1300).
SECRET

Process conditions are presented whereby a flowing gas
mixture, similar to that liberated during dissclution of ir-
radiated U may be stripped of ;O by thermai decomposi-
tion and of Kt by adsorption on either silicz gel or carbon.

406
SUMMARY OF THE ORNL PILOT PLANT DEVELOPMENT
OF THE RADIOACTIVE GAS SEPARATION PROCESS.

3
-

Y- X o

W. B. Watkins, Mar. 17, 1953. T4p. (ORNL-1410). SECRET

This report describes the pilot-plant investigation of 2
proceutorthamerydnﬁroxenoﬁdundme removal
of Ko from the gas evolved during the nitric HNO, disso-
{ntion of irradiated U, An econocmic study of a plant-scale
process is included.
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