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ABSTRACT

Tvonty-nine bottles of PuFy, sach containing about 160 grams
of plutonium were placed on the floor in a corner of a 4' x 4* x a*

concrete vault at DP Site. 'The tetrafluoride was in sterling glass

bottles, 5~3/8" high and 3-1/8" in Qiameter, which were placed inside

quart-size ice-cream cylimdrical cartons. The cartoms, 33" in

diasmeter and 7" high, were placed as close together as possible side
by side in an array resembling the quandrant of a circle on the floor
in a vault corner opposite the side containing the door.

No
multipiication was observed,
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BAFETY TEST ON THE STORAGE OF PLUTONIUM TETRAFIUORIDE

At the request of Mr. Cromer at DP Site, a test was mads on
the aafety problems invoived in the storage 0f plutonium tatrafluoride
in a concrete vault 4' x 4' on the sides and 8' high, The test was
carried out in vault 4.14, Bldg, 4, D, P, West., The walls and eeiling
of the vault ave 8" thick and the floor 6" thick. A large steel door
about 6" thick and about 4°' wide and 7* high is oue sids of the vault

Two countoré, one a dbare U-235 fission counter and ones a
boron~lined proporticnal counter surrounded by 13" of paraffin, were
used in the measurements. The boron counter was placed qutaida the
door of the vault, and all the eounts were made with the door of the
vault nearly closed. The fission counter was placed inside the vault
rather close to the ective materisl. The amplifiers and scalers for
both counters were outside, and the doox was open just wide encugh %o
permit the cable from the preamplifier to the emplifier to pass through.

Measurements were first made by putting a table with a

wooden top about 1" thick in the vault. The table was about 3' high.
Thirty sterling glass bottles were ' placed inside the cardhoixd cartons,
Each bottle contained 3102 ponder having the approximate weight of the
Puf, stored in each of twenty-nine other tottles. The botiles contain-
ing the Si0p were srranged in a pseudo circular array. The positions
wore marked and numbered on the table top. Six of fheao wers removed

from the center, and six bottles, each containing about 160 gm of
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plutonium, in the foirm of tetrafliuoride, were put in their place.
A two-ninute count was made on both counters. The six bottles of
aotive material were then replaced by the 510y, and two bottles of
active material were put in the place of two other bottles of Si0s.
A two-minute count was taken. Similar counts were talken with two
bottlee of the Si0p successively veplaced with the teirafluoride;
in all but the first arrangement in this sequence of msasurenents only
only two bottles of the tetrafluoride were present at any ono time,
Those measurements were made in order to determins the source strength..
Since about 10° neutrons/sec are emitted from each 160-gm batch,
resulting from the { A M ) reaction in the fluorine, it was mot
necessary 10 use an auxilisry neutron source.

Atter the completion of the above seguence of measurements,
the original six bottles of actﬁn material were replaced and
counted again as before. Then two bottles of active material were
added, replecing two bottles of Si0p, and counted for a twa-minute
interval. %This process was repeated until twenty~ssven bottles of
the tetrafluoride were present in the array. No multiplication was
observed; i.e., the gounting rate went up as expected from the
addition of sourcs nsutrons,

The table was then removed and the experiment repeated by
erranging the bottles on the floor in one of the corners opposite

the door of the vault, They wers placed side by side, ¢losely packsd,
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to form approximetely the quadrent of a circle in the veult
corner. This time twpnty-nine bottles in the cartons, each
bottle containing about 160 gms of plutonium (the total mass
was 4,626.0 grams) were thus packed together. Again no mnlti-
plication was observed. The measurements were made with the
vault door nearly ¢losed,

This experiment clear]& indicates that 1t is safe to
mt eix bottles in each of the eight corners of the vault, as

Mr. Cromer proposes doing,
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