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400 EAST SIBLEY BOULEVARD
HARVEY, ILLINOIS

September 18, 1959

U. S. Atomic Energy Commission
Washington 25, D. C.

Attention: Division of Licensing and Regulation
Isotopes Branch

Gentlemen:

Attached are three completed copies of Form AEC-313 which request
a license to use carbon-llh tagged hydrocarbons in experiments to be con-
ducted at the Sinclair East Chicago refinery catalytic reformer.

It is shown that the maximum amount of radiocactivity -to be
expected in the gasoline is around 7% of the activity level of carbon-1l
in living material. A person would have to ingest and absorb around 5700
barrels of the gasoline to reach the body burden of carbon-llj. There is,
therefore, no public hazard involved.

Approvel is requested for a series of twelve of these experiments
to be started early in November and to be carried out during 1960 and
possibly early 1961.

We believe that these experiments can add greatly to the fund of
knowledge concerning catalytic reactions under conditions that cannot be
duplicated in the laboratory.

Since we would like to begin this series of experimentsin the
first week of November we would appreciate an early reply to this application
so that we can proceed with further planning. We trust that the information
in this application is complete enough for your review. We can at any time
furnish any additional information which you may require.

We would appreciate your sending to us several copies of Form

AEC-313. |
(9/1’- ' Yours very trulys
e SINCLAIR RESEARCH LABCRATORIES, INC.
(& S a. I,ﬁv./

- cés . ' _%' A. I. Snow, Chairman

AlS:ec L// s A Radioisotope Committee \\\
Attachment A~ o
. K‘ X %\

Ty f



’

) R
-
* Form AEC=313 ATOMIC ENERGY COMMISSION Form o

APPLICATION FOR BYPRODUCT MATERIAL LICENSE B o Mo, 28-8027.3

INSTRUCTIONS.~Complete Items 1 through 16 if this is an initial application. If application is for renewal of a license, com-
plete only items | through 7 and indicate new information or changes in the program as requested in Items B through 15, Use
supplo.me.nfcl sheets where necessary. Iten 16 must be completed on oll applications. Mail three copies to: UJ. §. Atomic Energy
Com!msflon, Washington 25, D. C. Attention: lsotopes Branch, Division of Licensing and Regulation.-Upon approval of this
opplication, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issved in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20. ‘

-

. (a) NAME AND STREET ADDRESS OF APPLICANT. (lnstitution, firm, hospital, |(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if

person, efc.) different from 1 (a).}
Sinclair Research Laborataries, Inc. Sinclair Research Laboratories
LOO East Sibley Boulevard and Sinclair Refining Company
Harvey, Illinois East Chicago, Indiana
2. DEPARTMENT TO USE BYPRODUCT M—-ATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is on application for remewol of o
N licensé, pleass indicate and give ber.)

Radiation Division
Sinclair Research Lsboratories

4. WNDIVIDUAL USER(S). (Name ond title of individual(s} who will use or directly |5. RADIATION PROTECTION OFFICER (Name of p: designoted o3 rodwhon pro-

supervise use of byproduct material.  Give training ond experience in llems 8 and tection officer if other than individual user.  Aftach resume of his wromeng ond ex-

9.) perience as in Hlems 8 and 9.)
Dr. A. I. Snow
Director, Radiation Division Dr. A. I. Snow
Sinclair Research Laboratories, Inc.

RN -~ . . -

6. (o) BYPRODUCT MATERIAL. (Elements | (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and moss number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state nome of monufochurer, model
number, number of sources and maximum activity per source.)
Carbon-1};

- See Attachment 1

7. DESCRIBE PURPOSE FOR WHIC“' BYPRODUCT MATERIAL WILL BE USED. (if byproduct material is for “‘humon use,’* supplement A (Form AEC~313a) must be com-
pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make ond model number of the storage container and/or device in
which the source will be stored and/or used.)

See Attachment 2
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Form AEC—313 (5-58) ' Poge Twe]

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use suppl tal sheets if y)
8. TYPE OF TRAINING - DURATION OF | ON THE JOB | FORMAL COURSE
| WHERE TRAINED TRAINING (Circlo answer) |  (Circle onswer) -
a. Principles and practices of radiation ' )
. . N Yes No Yes No

profection... ... ... ... . ... Please refer to application for
b. Radicactivity measurement standordiza- License 12_1h0-h and License

. T , . Y N

tion and monitoring techniques and in 12‘1)40')-1( G’él) . Yes No es o

struments . . ... L .
c. Mathematics and calculations basic to the Yes No Yes No

use and measurement of radioactivity . .
d. Biological effects of radiation. . . .. ... Yes  No Yes No
9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)
ISOTOPE | MAXIMUM AMOUNT CWHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE ’ TYPE OF USE

Please refer to applicatidn for License 12-1};0-l
and License 12-140-L4(G61)
10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheefs if necessary.)
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKNESS USE
{include make ond model number of each) AVAILABLE DETECTED - (mv/hr) . {mg/em?) (Monitoring, surveying, measuring)

-

Please refer to applicgtion for |License 12-1l0-) and Licdnse 12-1L0-} (G61).

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE,

Please refer to application for License 12-140-l; and License 12-140-l; (G61).

12, FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.)

Please refer to application for License 12-1,0-) and License 12-1Lj0-} (G61).

INFORMATION TO BE SUBMIT‘I’ED ON ADDITIONAL SHEETS

13. FACILITIES AND EQUIPMENT. Describe laborotory facilifies and remote handling equip t, storage iners, shielding, fume hoods, ekc.  Explanatory sketch
of facility is ottached. (Circle ) Yes No See Attachment 3 o

b

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection progrom including control es. If application covers sealed sources, it leak
festing pi d where applicable, name, training, and experience of person fo perform lcck tests, and arrangements for performing initial radiation survey, serv-

icing, maintenance and repair of the source.
: See Attachment 3.

15. WASTE DISPOSAL. f a c ial waste disposal service is employed, specify name of company. Otherwise, submit detailed description of methods which will
be used for disposing of radioacti # d estimates of th f activity involved.
use: r of n ve tes an of the type and amount of activity involv See Attachmen.b 3 .

CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION (S
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGUIATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

Sinclair Research Laboratories, Inc.

; r.v . :/‘ licant nain pn item 1
Date September 18, 1959 - ' B A A YN
Coy, T VR ~
ey i Vice sident
P P g . Title of certifying official
RS o W

WARNING.-—18 U. S. C,, Section 1001; Act’ of’ Juno 25, 1948; 62 Stat, 749; makes it a criminal offanse to make a willfully false statement or
representation fo any depammnl or agency of the Unihd S'uln as ta any mater within its jurisdiction.

¥t U. S. GOVERNMENT PRINTING OFFICE : 1959 O—491408
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Attaclment 1

6 (b). Chemical and/or Physical Form and Maximum Number of Millicuries of
each chemical and/or physical form that you will possess at any
one time.

The carbon-1l tagged compounds, which are liquid hydrocarbons, are to be
added to the feed to a catalytic refarming unit. The feed consists of a
mixture of paraffins and aromatics. It is desired to run 12 tests with the
maximum activity of tracer for each test to be set at l millicuries. The
frequency of tests desired is monthly.

The tagged compounds appear in the product as a mixture of carbon-1l; labeled
liquid paraffins and aromatics. The tracer compound will be injected as a
single pulse. Production from the catalytic reformer varies between 1l,000
and 20,000 barrels per day depending on the season of the year with the lower
rates in the winter time.

On leaving the catalytic reformer approximately two-thirds of the product

is sent to an intermediate storage tank containing at least 30,000 to LO,000
barrels of hydrocarbon. One-third of the product is sent to a tank contain~
ing a minimum of 10,000 barrels of hydrocarbon. The products from both of
these tanks are blended into gasoline in blending tanks. The products from
the catalytic reformer -are diluted with at least an equal volume of hydro-
carbon, which does not contain carbon-ll, in the blending tanks. There is
mixing in the intermediate storage tanks due to the pumps that transfer the
product to these tanks and from these tanks to the blending tanks. In the
blending tanks the various components are mixed with tetraethyl lead solutions
to manufacture gasoline. The blending tanks comtain stirrers so that one is
assured of uniform mixing of the carbon-ll; labeled hydrocarbons with the rest
of the gasoline.

The calculation of activity level to be expected in the product follows:

1 barrel = 1.59 x 105 ml.

b millicuries will be mixed with 40,000 barrels in the intermediate storage
tanks plus LO,000 barrels in the blending tanks. Therefore L millicuries of
C-1l tagged hydrocarbon will be dissolved in 80,000 barrels of gasoline.

4000 microcuries i x 103

Activity in product =

The maximum activity in the product is therefore 3.3 x 10~Té&/m). The body
burden for carbon-1ll in the newly proposed regulations (Title 10, chapter 1,
part 20) is 300 micrgsaries. Therefore one would have to ingest and absorb -
inside the body I73% 10-7 = 9.1 x 108 m. of gasoline to reach this body
burden. This is equal to 5.7 x 103 = 5700 barrels of gasoline, which is
obviously impossible.

Let us compare the concentration of carbon-ll in the gasoline with natural

carbon-1ly concentration. The concentration of carbon-ll activity in the

gasoline taking the density of the gasoline as 0.8 is 3.3 x 10-7 2.22 x 106
.8 (.86)

= 1.05 dpm per gram of carbon-lly. Dr. Willard F. Libby in his book (Radio-

active Carbon Dating, page 10) states that 15.3 dpm per gram is the average

for the carbon-1l; level of biological materials based on a worldwide assay.

R I
L_L\,)lx’

= = -7
1.59 x 105 x 80,000 ml./barrel ~ 1.222 x 1010 = 3+3 x 107 /m



Attachment 2

radiocactive
Therefore, the maximum concentration of/carbon to be expected in the gasoline
is only around 7% of the carbon-1li level in naturally occurring materials
such as food.

There is therefore no public hazard due to the carbon-1ll; levels in the
gasoline since they are well below even natural levels of carbon-1l.

Injeétion of the tracer at the East Chicago refinery and obtaining of samples
during these experiments will be supervised by Dr. A. I. Snow.

r
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Attachment 2

7. Describe purpose for which byproduct material will be used.

The purpose of these experiments is research to determine the degree of
conversion of particular hydrocarbons to product as a function of catalyst
activity. The radioactive tracer method allows us to follow one particular
type of feedstock component in the presence of all of the other components
which is highly desirable in obtaining meaningful data. Since the activity
of the catalyst changes with time a series of tests is necessary rather
than just one test. Since the nature of changes in such catalyst activities
are different, for a variety of reasons, in a large unit as compared to a
small laboratory size unit it is necessary to obtain the data on the large
commercial unit.

The samples obtained will be analyzed at Sinclair Research Laboratories, Inc.
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Attachment #3

For the information required please refer to applica-
tions for Licenses 12-140-} and 12-1)40-4(G61l) which
give complete descriptions.

}__)

—d



