SWo-STR-Fo- ¢ 7

Radioactivity of Aluminum April 9, 1990
J.J? Simpson and P. Jagam

A number of samples of reflector grade aluminum have been analyzed for
uranium and thorium by neutron activation analysis (INAA), and some of these have
also been analyzed for uranium and thorium and for secular equilibrium, by direct
v-ray counting. INAA detects 2%*U and #*?Th. Direct y-ray counting detects
22°Ra  daughters and, with much less sensitivity, a close daughter of %%y,
23mpg  and #*%U. In the thorium chain y-ray counting detects 228Th daughters
and a 2%%Ra daughter, %2®Ac. An interesting result of the pregent work is that
in new, reflector-grade alumiﬁum there appears to be enhancement of #?Th
relative to both *?®Ra and #*Th.

Table 1 lists the %°®U concentrations determined by INAA, and the 238y.
equivalent concentrations, assuming secular equilibrium, from direct <y-ray
counting. The errors in the INAA fesults are relative; an error of about 10%
_ from the standard should be added in quadrature. It is seen from the table that
INAA and direct counting give the same result for 23%y  as they should (compare
columns 2 and 3), but that aluminum is very depleted in radium (compare column
4 with 2 or 3). This is the usual case in aluminum.

Table 2 gives the results for thorium from INAA, and the 2’?Th-equivalent
concentrations, assuming secular equilibrium, from direct y-ray counting. Again
the errorson the INAA results are relative; an error of about 3% from the
standard should be added in quadrature. One sees that radium is depleted, as
expected if the aluminum is new, (compére column 4 to 2 or 3), but that,
remarkably, 2*®Th, a daughter of 228Ra 1is very high and is much higher (a factor
of 6 in the case of sample #1) than the secular equilibrium value inferred from
the INAA results for 23?Th.  How this situation arises is not known to us.

However, like good wine these aluminums will improve with age.



Sample No.

#l
#2

{3
fie
#5
16

Foil 42

Sample No.

#1
2

#3
4
#5
#6

Foil 42

238y INAA
(ppb)
350 + 36

890 % 89

180 + 18
580 % 58

910 + 90

1110 + 110

*LBL

232TH  INAA
(ppb)
67 1 3

118 £ 4

41 £ 3
39+ 2

180 + 5

61

I+
[N)

*LBL

Table 1

Uranium in Aluminum

Direct Counting

(%**y + #*%Pa) equivalent 226pa  equivalent

(ppb) (ppb)

410 = 80 < 4

940 200 < 20

+500
740 £ 40 <5
990 + 60 < 25
Table 2

Thorium in Aluminum

228Th  equivalent %3%Th

' Direct Counting

228ga  equiv. %¥Th

(ppb)
440 £ 10 <6
400 * 20 13 + 20
+500 0
180 + 10 < 10
180 + 25 30 £ 20



No.

Foil #2

Identification of Aluminum Samples

Type

Alcan 66250 HO Alloy
Omega Mirror
Reflector Af #1
Reflector Af #2
Reflector Af #3
Aluminum Alloy 1350

Reynolds Kitchen Foil

Source

Walter D.
Chris W.
Walter D,
Walter D.
Walter D.
Chris W.

Jagam
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