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ANALYSIS OF TRITIUM PRODUCTION IN CONCENTRIC SPHERES
OF ORALLOY AND 6LiD IRRADIATED BY 14-MeV NEUTRONS

by

L. Raymond Fawcett, Jr., Roger R. Roberts II, and Raymond E. Hunter

ABSTRACT

‘llitium production and activation of radiochemicaldetector foils in
a sphere of 6LiD with an oralloy core irradiated by a central source of
14-MeV neutrons have been calculated and compared with experimen-
tal measurements. The experimental assembly consisted of an oralloy
spheresurroundedby three solid 6LiD concentricshellswith ampules of
6LiH and 7LiH and activation foils located k severalp O S i tt h r

out the assembly. The Los Alamos Monte Carlo Neutron Photon ‘Ikms-
port Code (MCNP) was used to calculateneutrontransport throughout
the system, tritium production in the ampules, and foil activation. The
overall experimentallyobserved-to-calculatedratios of tritium produc-
tion were 0.996 + 2.5% in 6Li ampules and 0.903 + 5.2% in 7Li ampules.
Observed-to-calculatedratios for foil activation are also presented.

I. INTRODUCTION

a a
a

a

a a
a

1

a

II. EXPERIMENT

a

1



(b)

Fig. 1 .Bottom half of oralloy and 6LiD sssemby of hemishells is shown in (a). The tritium target is inside the steel ball at the
center. Oralloy core and innermmt 6LiD shell completed are shown in (b). Top two outermcet hemishells are missing. Almost
complete experimental as.wmbly is shown in (c). Top onterrnost hemishell is yet to be put in place.
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A. Source Neutrons C. Tritium Production

a

x

4 m

A 3

B. EnrichedUranium and 6LiD Assembly

93.18 5.82

a
a

I
1 c

1. Samples.

~

1

+

a
1 3 a

a

*LiH samples were prepared at Y-I2 plant, Oak Ridge, TN.

o.150a

4 9
9

3
2

3



Isotope No.

6 0 2 0
4 0 2 0
4 0 2 0

410 0.9 20.15 0.9489

0 1 0
3 0 1 0
3 0 1 0

3 0 8 0

7 0 2 1.0542
349 0.9 29.95 1

3 0 1 0
3 0 1 0
342 , 0 2 1

4 0 1 1
4 0 1 0
4 0 1 0

0 8 0
3 0 8 0

a

*The information in this table is similar to that in Table H of
Ref. 1, with one major exception. Ampule 349, an irradiated
sample, was mistakenly included in Table H of Ref. 1 as an
unirradiated sample. Ampule 349 is correctly excluded from
Table 111of this work. Therefore, the 7Li average background
is corrected from 3.88 s–1g–1 to 2.69 s–1g–1.
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Fig. 2. Orientation of
time of the experiment.

ampules with respect to 2H+ beam. In views A-A and B-B, top and bottom refer to the assembly at the



(s-1 ~-1)

6Li 4 0 + 0
4 0 + 0

Av. 0 + 0

T 3 2 + 0
4 2 + 0
4 2 + 0

Av. 2 + 0

&

1

V

= ; = & “ ~ , (1

N

~ t

M x x

A = X

a

D RadiochemicalDetector Foils

a

A

9 1 1 1 2
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6Li 3 4 4
2 4 4

7Li 3 4 4 0
2 4

bT&en from

III. ANALYSIS

a C tritium

~dj

w

s

h

A. ‘llitium Production

A

7

7



Fig.
‘2H+

Orientation of foils. Foils were located in a vertical plane through the center of the assembly and perpendicular to the. .
beam. The numbers 1 through 6 locate the foil packets.

a
ampule had to be cal-

t =
/

#1(~)&i264~)~~ +

*ENDF/B-V cross sections were used for transport and tritium
‘2H ad 7Li, for which the 1982 LOSproduction, except for

Alamos Group T-2 evaluations were employed. The Group T-2
evaluation for 7Li is tbe same ss ENDF/B-V Revision 2. The
2H ev~uation is the sme as ENDF/B-V except the libraw ‘*d

here hss been updated with correlated energy angulsr distribu-
tion for the (n,2n) reaction.

t = 0
/

@i (~)#.Li6 (~)d~ o.gg~

/
@i (J9)~L17 (~)d~ ,

fPLi6

~Li7

a
+ +

8



=
-=.mcyb~— .

: ..

t r
a

a

V a
=

=

o b

a

a

a

a

=

–

–

0 .g

=

~

c

B RadiochemicalDetector Foils

3
6

a

A

a

9
!,



I
C. Perturbations IV. RESULTS

a

a

D Errors

a

I

a

A. Tritium Production
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X x

( )r w b

6 4
4
4

2 9
2 9
2 9

2
–
1

8 + 6
9 + 6
9 + 6

7 + 6
9 + 9
8 + 7

1 + 9
1 + 1
1 + 9

4 2 0– + 9 + 3 0 + 7

3
3
3

1 2
1 2
1 2

3
–

–

4 + 6
4 + 6
4 + 6

4 + 2
4 + 2
4 + 2

0 + 6
1 + 6
0 + 6

3 8 4 1 + 6 1 * 2 0 + 6

7 3
3

2 9
2 9

0 + 1
0 + 2

0 + 1
0 + 1

0 + 2
1 + 2

–
1

3
3
3

1 9
1 9
2 0

3
1

–

1 + 8
1 + 9
1 + 9

1 + 7
1 + 7
1 + 8

1 * 1
0 + 1
1 + 1

4
4
4

3
–
1

+
+
+

7 + 3
7 * 3
7 + 3

3
3

8
8

–
5

1 + 3 * 3
2 & 3

0 + 1
0 + 1

e x p

x
d~itium production c~culated in this work using
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o b

a

o b

(Ob~/cafc)t ~rod ,n 6~i = o + 2 %

= 0 + 5 %

V

a
a

7

1. (n,2n) Activation.

a

(n,f) Activation.

(n,-y) Activation.

2

B. RadiochemicalDetector Foils
V. CONCLUSIONS

o b

a numberOf

c

‘This uncertainty docs not include any estimate of systematic
mror.
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Appendix D
Comparison of Cross-Section Evaluations
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Fig. D-2. Comparison of the evaluated cross section for 45SC.
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