
D(

AEC RESEARCH AND DEVELOPMENT REPORT ornl-^
Health and Safety

METAL RECOVERY PLANT RADIATION REPORT

JANUARY-MARCH, 1957

C. D. Hylton

CENTRAL RESEARCH LIBRARY
DOCUMENT COLLECTION

LIBRARY LOAN COPY
DO NOT TRANSFER TO ANOTHER PERSON

If you wish someone else to see this
document, send in name with document
and the library will arrange a loan.

This document contains Confidential Restricted Data

relating to Civilian Applications of Atomic Energy.

flj,f

OAK RIDGE NATIONAL LABORATORY
OPERATED BY

UNION CARBIDE NUCLEAR COMPANY

A Division of Union Carbide and Carbon Corporation

POST OFFICE BOX X • OAK RIDGE, TENNESSEE



Printed in USA. Charge ^•^ cents. Available from the U, S. Atomic Energy Commission,

Technical Information Extension, P. O. Box 1001, Oak Ridge, Tennessee. Please direct to the

same address inquires covering the procurement of other classified AEC reports.

• LEGAL NOTICE

This report was prepared as an account of Government sponsored work. Neither the United States,

nor the Commission, nor ony person acting on behalf of the Commission:

A. Makes any warranty or representation, express or implied, with respect to the accuracy,

completeness, or usefulness of the information contained in this report, or that the use of
any information, apparatus, method, or process disclosed in this report may not infringe

privately owned rights; or
B. Assumes any liabilities with respect to the use of, or for damages resulting from the use of

any information, apparatus, method, or process disclosed In this report.

As used In the above, "person acting on behalf of the Commission" includes any employee or

contractor of the Commission to the extent that such employee or contractor prepares, handles

or distributes, or provides access to, any Information pursuant to his employment or contract

with the Commission.



Contract No. W-7^05-eng-26

CHEMICAL TECHNOLOGY DIVISION

METAL RECOVERY PLANT RADIATION REPORT

JANUARY-MARCH, 1957

CD. Hylton

DATE ISSUED

slp 17 mi

ORNL-2359

OAK RIDGE NATIONAL LABORATORY

Operated by

UNION CARBIDE NUCLEAR COMPANY

A Division of Union Carbide and Carbon Corporation
Post Office Box X

Oak Ridge, Tennessee

MARTINMARIETTAENERGYSYSTEMSLIBRARIES

3 M^h D3SDS1D b



INTERNAL DISTRIBUTION

1. C. E. Center

2. Biology Library
3. Health Physics Library

^-5. Central Research Library *^^-Jl
6. Reactor Experimental

^Engineering Library
iboratory Records Department
ipratory Records, ORNL R.C.

A."jL Weinberg
L. B^mlet (K-25)
J. P. Xrray (Y-12)
J. A. Swlfctout
E. H. TayB
E. D. Shiple^
F. L. Culler

M. L. Nelson

W. H. Jordan

C. P. Keim

J. H. Frye, Jr.,
S. C. Lind

A. H. Snell

A. Hollaend^
K. Z. Morgs
M. T. Kel^y
T. A. Lidfoln
R. S. Laringston
A. S. householder
C. S.yfarrill
C. E^Winters
D. W. Cardwell

D.#hillips
W#K. Eister

EXTERNAL DISTRIBUTION

68. Division of Research and Development, AEC, ORO^
69-306. Given distribution as shown in M-3679 (20th ed.f under Health and Safety

category

salth and Safety
-3679 (20th ed„;

K R. Bruce
rD. E. Ferguson
R. B. Lindauer

H. E. Goeller

R. A. Charpie
J. A. Lane

M. J. Skinner

R. E. Blanco

G. E. Boyd
W. E. Unger

R. R. Dickison

A. T. Gresky
E. D. Arnold

C. E. Guthrie

J. W. Ullmann

K. B. Brown

K. 0. Johnsson

H. M. McLeod

C. W. Hancher

J. C. Bresee

CD. Hylton

W. W. Weinrich (consultant)
M. D. Peterson (consultant)
D. L. Katz (consultant)
G. T. Seaborg (consultant)
M. Benedict (consultant)
C E. Larson (consultant)
L. Squires (consultant)
J. H. Rushton (consultant)
ORNL - Y-12 Technical Library,
Document Reference Section



CONTENTS

Page

1.0 Abstract 1

2.0 Personnel Exposure Data 1

3.0 Plant Operation 3





-1-

1.0 ABSTRACT

During the third quarter of FY 1957, 19 persons worked
in the Metal Recovery Plant. The total radiation exposure
received by this group was 21.6 rep, an average of 87 mrep/
man-week. The exposure per person ranged from 10 to 63 per
cent of the permissible (3-0 rep/quarter).

Uranium from tanks W-10 and W-7 of the tank farm and
uranyl nitrate solution from Chalk River was processed.
The gamma activity level of these feeds was 10 , 10^, and
10-> cts/min/ml respectively. The processing equipment was
cleaned and decontaminated prior to processing the Chalk
River uranyl nitrate solution.

2.0 PERSONNEL EXPOSURE DATA

There were 17 operating and two maintenance men working the plant

who received a total of 21.6 rep, or an average of 87 mrep/man-week.

Based on the pocket meters, the total radiation exposure was 18 rep, or

an average of 73 mrep/man-week. Individual exposures ranged from 10 to

63 per cent of the quarterly tolerance of 3 rep/man.

There were two periods of above average exposure during the quarter

(Fig. 2.1). The first peak of 100 mrep/man-week was caused by decon

taminating the W-10 slurry pump after a failure and cleaning precipitated

sodium nitrate from the feed evaporator. The second peak of 220 mrep/

man-week occurred during decontamination of the process equipment.

Operators and maintenance men received more radiation exposure than

the foreman and engineers. This difference is expected since operators

routinely perform equipment checks in cell areas, and maintenance men

make necessary repairs to process equipment in the cells. During opera

tional difficulties, however, foremen and engineers lend assistance as

needed on tanks in highly radioactive areas. The exposure to all groups

was lower in the second quarter of FY 1957 than during the first and
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third quarters. Decontamination of process equipment and operational diffi

culties in the first and third quarters" caused increased exposure,, whereas

the- entire second quarter was spent processing slurry from tank W=10 and

there were no significant operational difficulties. Exposure by work groups

per quarter is presented graphically in Figo 2.2=

3.0 PLANT OPERATION

The plant was operated for two weeks processing sodium diuranate slurry

(10 7 c/m/ml) from tank W-10, six weeks processing uranium carbonate
rr

solution (10 y c/m/ml) which was transferred from W-7 to W-10, two weeks

decontaminating feed tanks in cell A^ and three weeks processing uranyl nitrate

solution (10 y c/m/ml) from Chalk River.

Operations which contributed most to the radiation exposure were:

1. Reducing the size of the nozzles on the slurry recirculation

system of tank W-10„

2. Decontamination of a spill into the operating area.

3. Cleaning plugged lines on the feed evaporator„

h. Decontaminating the W-10 slurry pump-

5. Decontaminating the process equipment„

There are five 2-in. pipes with 1-in. nozzles which extend to the bottom

of tank W-10,through which tank solution is pumped to slurry the uranium

sludge. Each pipe was lifted out of the tank and held by a crane while an

operator steadied the pipe and the pipefitter reduced the nozzle from 1 in.

to l/2 in. Each pipe read 10 r/hr at k in. Approximately 2 minutes' working

time was required for each nozzle0

During acidification and volume reduction of the first batch of uranium

carbonate solution, a large amount of gas was evolved and excessive foaming

resulted. Solution overflowed from the evaporator and passed through instru

ment lines into the operating area of the plants entering the main electrical
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control panel. The general radiation level was 100 mr/hr with areas reading

up to 750 mr/hr. Inside the power panel, the radiation was 200 mr/hr. The

power panel was disassembled and cleaned; steel grating was removed and de

contaminated; and a portion of the tile floor was replaced. Except for

equipment that was disassembled for decontamination, all contamination was

removed by scrubbing and wiping by hand, since flushing with water was not

possible.

Excess nitrate concentration (above 2 M) caused sodium nitrate to pre

cipitate in the feed evaporator, plugging the transfer jet and suction line.

The jet and suction line were removed, cleaned, and replaced in a field of

600 mr/hr. Open flanges of the jet were greater than 10 r/hr at contact.

Precipitate in the evaporator was flushed with water to plant waste.

A bearing failure on the W-10 slurry pump (kO hp) necessitated the re

moval of the pump from tank W-10. The spare pump (10 hp), which read 500

mr/hr to 10 r/hr at the base, was installed. The suction strainer on the

lj-0-hp pump, partially plugged with solids and a towel, read 10 r/hr at 2 ft.

The motor and barrel were 300 mr/hr to k r/hr. Using extension wrenches,

the pump strainer was removed, then sent to plant decontamination. The pump,

however, was removed to the new burial ground,where it was washed with

detergent, Versene, and high-pressure water. This treatment reduced the

radiation level at the motor and coupling from k r/hr to 750 mr/hr, and all

loose rust and dirt were removed. The pump was then sent to the plant de

contamination facility where the radiation level was reduced to 50 mr/hr.

In this field, the pump bearing was replaced; the pump was then installed in

W-10.

To clean the feed tanks and solvent extraction system of solids which

had accumulated from W-7 solution, the plant was flushed thoroughly with hot

caustic solution. After extensive cleaning, it was found that the radiation

in the feed tanks was still of the order of 10 r/hr, with the bottom dish of
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the evaporator reading greater than 100 r/hr. It was found that a black

sticky residue had accumulated and was the main source of the radiation.

Batch treatment of caustic and acid failed to remove the residue from the

evaporator. The bottom drain was removed, the top center flange of the

tank opened, and the residue was flushed out with high-pressure water. This

reduced the background radiation in A cell from 2 r/hr at the cell door to
100 mr/hr.
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