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An Isotope Fuels Dowelopmeet aid Production Program review
meetims was held 1* Ilaskivitoir, D. C., on January 21, 1963,
at the "M" Street AMC imildims. This soestiss wee requested
by P. C. Aeberaold, Director, Divisions of Isotopes levelopmeat,
to serve am a brief/mg by contractor persemmel for the pre-
paration of a summary to be presorted to the AMC Commissioners.
The presestatios of the isotope feels proven to the
Commissioners 	 to be arrameed by the Division of Isotopes
Developmeet and made by Mr. A. V. Impp of OMIL. The 	 limin-
ary outline of the isformatior to be preseetod is as follows:

PROOUCTION CAPACITY AND RATES

AMC - Present and Projected
Private MUclear Power - Projected

RAM AND DIVELOPSOSIT

Production Processos/Ircludies Reactor
Chemical Separation

Final. Product Fort Development

ACILITINS

Presort Availability
Future Requirements



is

2:30 p.m.

3:00 p.m. 	 is

3:30 - 5:00

4

- A. F.

Jest 81om

1:30 p.m.

2:00 p.m.

Th. atm& for do review iseetiog oa the is
was as follows

- A. &mum

Charles Wanda

illeas4 Lab - G. R. Grove

Mound Lab - G. R. Grove

- Charles Weeds

OW. - A. F. Rupp

10:00 a.m. 	 ►230

10:30 a.m. p1m 	 2311

11:00 a . 	 1oolum-210

11:30 *.u. Ourfus-.244

12:00 	 0:arium-242 	 244

12:30



In attendance. at the meeting were the following personae

P. C. Aebersold
Arnold Berman
W. K. lister
W. L. inn
Captain R. I. Carpenter

C. L. Robinson
W. R. leas
J 	 Warren

I Hobbs

A . Y.
J. W. 	 is

D. L. Scott
G. R. Grove

s. A. Walker
les Mende

Bloom

Moment*
NOesento

Corporation
Corporation

DAO, &MAIO°

DuPont (SIP)

Hartin-ftrietta Corporation

The as etins call
review of fee
basis =Mina
63-14449 2 Toreeast
and Production Plena*,
Tables I throw& VII.

Captain K. T. Carpenter
discussed some of the mis
isotopic power sour's*. Among the points wbich Captain
Carpenter emphasised are the following:

The Transit Program is a pioneer effort
is unqweetionably the material of first
missions.
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ign studieshave started for the le Pr a using the
SNAP IK.44 type fuel capsule with SW III tedhaology.
This program is directed toward the determination of
radiation around the earth as a part of the APOLLO Program.

The MNA Program is a geodesic study and is en absolute
sits as a part of tho primary NASA space program. It

recommended that plutonium-23S be weed as the fuel for
see satellites.

*AMOK ACC Programwill require
satellites to be launched with ATLAS MONA
Neweiver„ because of this leek of plutonium-23S
244, trontium-90 is planned to be used as the sour** o
nue ear power Accordingly, complete ground check of

prior to beta tooling Will have to be
liNgImmildi have to be over
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SENO"-    

netium-9th
un-137

SO kilocuries
30 kilocuriss

liands.,reedy Avat)014t

'40 (purified)
	

2270 kiloeuxies
tree. um-90 (crude)
	

1000 kiloeuries
Cesium 137
	

60,000 kiloeuries 

UP' 

5000 (2 NAPO II,
1200 (STT)

147 	 3000 (1 HAPO-1-S)

Momvir If 4/0440

Strontium;-90 (SrCO3)
Cesium-137 (exude)
Cerium-144 (crude)

4 	 0.60
0.05

5 	 0.03

II (FY-1965) $1,500,000 Addition

tium-,0 (purified) 	 5 	 0.60
37 (crude) 	 5 	 0.05
44 (crude Ce2(SO4)3) 	 10 	 0.03

344,000 Addition

-90 	 10 	 0.25
7 (erude) 	 10 	 0.05

Cell) 	 100 	 0.02

Phi's* IV $1,800,000 Addition

Strontium-90 	 10 	 0.25
Cesium-137 	 10 	 0.15
Cerium-144 	 100 	 0.03
Promethium-147 	 30 	 0.10



Justin *loom discussed source of the work that has be dome at
tbe MertiwiMarietta Corporation on fission fragmeets. *irk on
the evelmatiea of high temperature eompommds of caesium was
dsscrtbsd. Compoueds stmdied included 0010 3, Ce211207, Co401003,
CoMb03, CaTa03, CslaWpo 4. 30, CsTiO3, and Ca21r03. A Real
report on this work is to be issued about Sarah 1, 1963.
Operations with stromttem-90 at the level of about mate million
curies per year are expected to be matatained through if' 196.
Their budget for the strontium program for FY-1963 is
$$61, 	 and is proposed to be $1,360,000 for FY-1964.

A rough draft of the taformation to be presented to do ARC
Commissioners is to be prepared by A. F. Rupp and DID porsomael
and reviewed with the appropriate contractors before it is
prepared in its final form.

Original Sigr.r73,..! ay
G. Richard

G. Richard Grove

CRC la
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FOR

ot 1%3 1964 196 369 1.870 1.972

0 5 5 5 10 10 10 10 10 10

7 1 10 10 10 10 10 10

cia144010 3.3 00 100 1.00 100 100 100

pa11.4706: 0.02 0.3 0.5 0.5 30 30 30 30 30 30

ru23$04) 3 6 13 18 24 32 36 42 47 51

06244(W * 4.05 0.1 6 18 40 36 36 5$ 5$

X242 t8 12 80 1 1000 1.000 1000 1000 1000 1000

0210(0- ) 20 30 1,00 100 1000 1000 1000 1000 1000 1000

lEigRE4- 10.
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TABLE In
PPUTIZS OF RADIOISOTOPES FOR ISOTOPIC 'OM* APPLICATOR

Type of
;s9tope Dew A04-1 f

Sr 28 yrs Titanate 6.5 0.2 0.7 10 4,000

Cs 137 Bata 	 27 yrs Class 4.8 0.072 0.22 10 5,500
Comma

Beta 	 285 days 7.9 2.3 13.8 7,000
Came

ha147 Beta 	 2.6 yrs Oxide 0.37 0.18 1.0 2.6 108 000

238 Alpha $9.6 yrs Metal 34.5 0.48 9.3 10 625

(244 Alpha 18.4 yrs Oxide 35.0 2.3 22.4 10 840

Om242 Alpha 163 days Oxide 36.2 120 1170 0.5 1,190

210 Alpha 13$ days Metal 31.7 140 1320 0.5 1,550



TABLE IV

SAL POWER AVA 	 ILITY F1
LI,lomot 	 mar at rual Fabrics

I0
an Time)

4 66 1967 1968 969 1970 71 972

8r90 32 32 32 63 63 63 63 63 63

137 5 17 17 17 48 48 48 4$ 48 48

CmL44 25 23 25 25 700 700 700 700 700 700

Pm147 0.01 0.2 0.2 0.2 14 14 14 14 14 14

238 1.5 3.0 6.0 8.5 11.5 15 17 20 23 25

0.244 0.1 0.2 14 41 92 129 129 134 134

Cm242 1.5 9.5 120 120 120 120 120 120 120

p
210 3.0 7.0 14 14 140 140 140 140 140 140

TABLE V

8r90 0.75 1.2 1.2 1.2 2.5 2.5 2.5 2.5 2.5 2.5

Cs 137 0.2 6.3 6.3 6.3 1.8 1.8 1.8 1.8 1.8 1.8

C.144 1 0.5 0. .5 0.5 0.5 14 14 14 14 14 14

147 2.6 0.005 0.00 0.005 0.27 0.27 0.27 0.27 0.27 0,27

238 10 0.07 0.13 0.29 0.4 0.33 0.7 0.79 0.92 1.03 1.12

244 10 0.47 1.4 3.1 4.4 4.4 4.5 4.5

cm242 0.5 0.03 0.22 2.8 2.8 2.8 2.8 2.8 2.8 2.8

210
0 0.5 0.05 0.14 0.28 0.28 2.$ 2.8 2.8 2.8 2.8 2.8

12.
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Year y 	 411001111100111NOMMOONOWIN~AUSWIMPISMILLNIONNOWNONOMINIMMINIONOMMO,

Production Thermal Power Mission Time
sate 	 (Shoat)
	

(years) 	 Oloatt $/watt-hour

1.00 0.50/curie

0.75 0.50/curia

0.50 0.04/curie

1.00 0.18 /curie

1000 500/gran

000/gran

19,800/gram

000 26,500/gran

10 MC 77 10 2,000 0.023

10 Mc 04 10 2,750 0.031

100 Mic 5 1 280 0.032

10 Mc 2.6 19,500 0.86

50 Kg 10 22,500 0.26

50 Kg 435 10 12,700 0.15

80 g 165 0.5 7,160 1.64

100 g 190 0.5 9 300 2.12

* These are est
progress to provi

costs bas 	 pr
improved cost data.



Sr90

137Cs

Ca144

pm147

2

Cm
242

0210

Ma 	 4.4 	 2.7 	 15 	 94 	 100 	 630

Mc 	 3.8 	 1.7 	 1 	 62 	 $6 	 410

MA 	 26.0 162 	 90 	 630 	 600 	 4200

11 	 4 	 40 	 14 	 270 	 100

Ks

8
C.

is

1.4 	 12.4

SOO Mat

ermal megawatt operation rata* of private muc
power reactors as predicted in the AMC
AqVitA,PIX ?ppm • A Pqpprt /4# 	 PoirlAistA 

is 1963
000 Mmt is 1970
000 Mort in 1980

14.
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