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DISCLAIMER -

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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_ DESIGN AND TESTS OF A PORTABLE CASK
. A FOR EXPLOSIVE CHEMICALS

Jensen Young; H. J. ‘Jetlo‘nek, and R. W. Gribben
Léwrence Radiation Laboratory
University of California

Berkeley, California

Augﬁét 1969

ABSTRACT

'i‘_his i)e.tper describes the design and testing of a cask to 'trans—
port potentially explo'sive'chemicals. Prototype units withst&)d the
blast effects of consecutive charges of up to one pound of Composition
C; they were demolished with two-pound charges.

The final unit consists of a portion of a compressed gas cyl-
inder embedded in polyfoam within a modified 30—ga110n drum. The
complete assembly weighs about 130 pounds and is dolly-mounted for

mobility.
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INTRODUCTION

Ti’le handling and diSposai of pote.ntially explo_sivé chemicals
can bg' a h?rve-ra'cking ekpérience. The literature notes several
cases in which detonations have accompaniéd‘ the diépo'sai of é.ged
ether wé.stés. T One fa’tality is reported, also. 2 .Th_e best expla- .
naﬁon- félf these detonations is the formation of'peroxides in the
ethers, especially isopropyl ether.'z’ 3 |

The Safety Services Department at LRL-Berkeley has the
‘res.po‘nsibility for handling and disposing of all chémical wastes.
We have been called upon to remove from laboratories countless
bottles of chemicals left by departing researchers. . These bottles }
have included such poten'tiallyle.xplosive chemicals as aged dioxlane,'
b'enioyl peroxide, and ci‘ystalliZed isopropyl and ethyl ethers. In y
addition, .we have been faced with the problem of disposing of un-
known incéndiary devices left at various 1oca‘tions within the Labora-
tofy by pranksters. Although we have never had a serious incident,
our people still run a risk in haﬁdling something that might acciden-
tally detonate. |

| The. greatest hazard to the greatest number of people would

involve removal of an unknown material from a laboratofy to a safe
disposal are_'a. We decided, therefore, that a specially constructed
cask should be built to. contain the ‘suspect material during this pha.s'e

of disposal.
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SELECTION OF EXPLOSIVES R
We set the designv‘limitations of the cask at smmll laboratory‘
quantities of potentially explovsive' chemicals. For ._héndling larger
quantit_iesﬂ of chemicals or known explosive devices we would call' in
military .demolition experts.
| After c.orisultat.ion with specialists at Site 300, Livermore,
we chose Composition C as being the easiest material to uée for
our container tests. ‘Choosing the minimum test charge pos.ed a
problem--how is the t'strengtl " of a cheﬁical comparéd to that of
an expldsive? This is like trying to éompare oranges to apples.
An explosive gives a high-order detonation whereas a chemical goes

low-order. The effects are to(fally different. .However, with thes.e

di.fferences in mind, we compéred the ”sfrength”, of NH4NO3 (a com-

. mon laboratory chemical) with that of Compositioﬁ C. The U. S.
Bureau of Miﬁes in a recent report suggésts that a good rating to use
to compare str.engths is the detonating velocities. 4 For the sub-
stances we are concerned with, these are

NH, NO 1100 to 2700 m/sec,

403"
Composition C-4: 8040 m/sec. >
Since NH4NO3 is hard to detonate, it is not used alone but as
an ingredient in explosives. The lower velocity, therefore, seems
more appropriate for our conditions. The ratio of velocities is then
1:8. Since we can expect to handle 1- pound containers of NH4NO3,

we used as our starting charge 1/8 pound of Composition C (see Fig.

1).
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PROTOTYPE CASKS AND TESTS

The design criteria we set for the cask were as follows:

Cavity size: to handle a galion bottle of solvent. _
Dimensions: smally enough to maneuver in a laborato ry.
Weight: capable of being carried by tWo men even

though it would be dollY—moﬁnted. -

A literature search indicated no published data on a container
for our application. Since we had no prototy'pe to c0py,‘ we used a
port‘able' box magazine design as our point of departure. 63 This first
series of casks consistéd‘of 1-inch-thick,tdng.ue-and-groove hard-
wood boxes, :'on;e inside the‘ other. A 1-inch void between the boxes
was‘ filled wit}i sand and the exterior v;surfaces were metal-clad.
Another cask of the same design was filled with polyfoam. Detonation
of 1/8-pound charges demolished both casks completely (Fig. 2). |

Casks in fhe second series were 15-gallon drums with  5-
gallon lard-can liners; the void space in between was filled with sand.
These units were damaged with 1/8-pound chargés, and completely
demolished with 1/4-pound charges (Figs. 3 and 7). To evaluate the

shrapnel effect of a bottle of solvent blowing up, we placed a bottle of

" colored water in one of the above containers (Fig. 3) Cardboard sil-

houettes were placedAarOundA to simulate persons carrying'the cask
(Fig. 4), and a 1/4-pound charge was detonated. The effects were
dramatic (Fig. 5). Any person within a radius of a few feet of the
cask would have been seriously péppefed with glasé (Fig. 6). The

cask was completely-demolished, and the top screen’was recovered
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about 75 feet away (Fig. 7).
| Pdl?fo_am filling around a 1/4-inch éteel iing__r inSide a 15—géllon

drum was used for 6ur third test series [Fig. 8(a)] . The weakness in
this iuﬁt was the bottom weld of the c-ylivnd“er. This broke loose with a
1/8-poun'd charge [Fig. 8(b)]. Nevértheless, even‘with this defect, the
cask withstood charges of up to 1/2 in1er beforé it was demolished
[Fig. 8(c)]. - |

The abox}e test série'é'gvave us a good ‘t‘)'asis for furfher design
of our carrying cask. If the 1/4-inch steel liner Wére used, the bottom
weld would haye to be strengthe'n'ed or eliminated. At this time, we.
recovered several size E corhpressed gas vvcylinder's which we_ré being
discarded. Low-level residual induced radioactivity made them‘un-
suitable for return to the ‘factory. By cutting off sections from each
end, we had two r.eady—mad.e 1/4-inch-thick steel liﬁers. The bottom
of the cylinder_was perfect; the top needed a plug welded in t6 seal the
valve _opening. These Iin.ers were then plaéed in modified 30-gallon
drums ('.15'—ga11von drums were no longer available). One cask was poly-
foam filled (total weight of c.ask 122 pounds), .and the 'seconvd was sand
filled (total weight of cask 328 pounds) (Fig. 9).

Our concluding test series indicated that either of these casks
was adequéte for our needs. They both held up well to consecutive
detonations of up to 1.pound of charge (Figs. 10 and 11). At this point
the ph‘xg' weld in the top portion of the gas cylinder blew out, the walls
of both liners bowed outward, and the upper edges of the 30-gallon |
dru;ms were distorted (Figs. 12 and 13). At 2 pounds charge, both

units disintegrated completely (Figs. 14, 15, 16, and 17).
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The infbrmation fréfn the above tests prc')vide.d us with. the final
design. The liner is a portion of a compressed gas éy.linder which is
positioned upright bsr an interior support (Fig. 18.).; A modified 30-
gallon drurﬁ filled.with bdlyfdam surrounds the liner (Fig. 19). The
lip of the liner protrudes one inch above the upper steel retainer |
plal;e. ’ Chefnic_als are placed in 5 plastié bucket and ;u'shioned with
vermiculité before b.eing,insverted ix.lto the ca;k. This bﬁcket 'i'educes
the pos sibilify of breaking glass containers from the shocks that may
occur in t.ransportation (Fig. 20). The cbmplete cask ié 18.5 inches
in diameter by 18 iééhes high, and we'ighs about 130 pounds. The

cavity size is 8 inches internal diameter by 16.5 inches high. In actual

use, the cask is mounted on a four-wheel dolly with a long handle (Fig.

21). This makes it highly mobile and easily maneuverable in laboratory

areas.
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Figure 1. Composition C explosive charges:
1/8, 1/4, and 1/2 pound.

\EXPL

XBB 695-3064

o

XBB695-3070 XBB695-3066

Figure 2. Sand-filled hardwood box, before test, and after denotation
of 1/8-pound charge (new bucket included for comparison).
Plastic carrying buckets before and after test,
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XBB695-3091

Figure 3. Fifteen-gallon drum with 5-gallon lard can,
sand-filled.

Figure 4. Preparations to test the effects
of blast and shrapnel,

XBB695-3092
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Figure 5. Blast effects of
1/4-pound charge.

XBB695-3093

Figure 6. Shrapnel effects,

XBB695-3095

Figure 7. Carrying cask after deto-
nation of 1/4-pound charge.

XBB695-3099
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ok NS

XBB695-3078 XBB695-3075

Figure 8(a). Fifteen-gallon drum with Figure 8(b). Effects after detonation of
1/4-inch steel liner, polyfoam 1/8-pound charge (note damage
filled, before test. to bottom of liner),

XBB695-3085

Figure 8(c). Effects after detonation of
1/2 -pound charge.
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XBB697-4493

Figure 9. Modified 30-gallon drums with compressed
gas cylinders for liners. Left-hand unit filled
with sand, right-hand unit filled with polyfoam.
Preparation for tests.

XBB697-4511

XBB697-4514

Figure 10, Blast effects on cask after Figure 14. Sand-filled unit after
detonation of 1/2-pound charge. detonation of 1-pound
Preparation to use 1-pound charge,.
charge next,



12 UCRL-19331

Fig. 12. Polyfoam unit after
detonation of 1-pound
charge.

XBB697-4512

Fig. 13. Preparation for 2-
pound charge.

XBB697-4513
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XBB697-4515

Figure 14. Blast effects of 2-pound charge.

XBB697-4522

Figure 15. Remains of polyfoam-filled unit.



UCRL-19331

14

Figure 16. Remains of sand-filled

unit,

XBB697-4518

Figure 17, Gas cylin-
der bottom and
portion of in-
terior support,

SO Ny
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XBB697-4517
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XBB698-5301

Figure 18. Components of carrying cask,

Figure 19. Polyfoam
filling

XBB697-4939
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Figure 20, Carrying bucket con-
taining chemical being
placed in container,

XBB698-5300

Figure 21. Assembly on dolly,

XBB697-4940
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LEGAL NOTICE

" This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person actmg on
behalf of the Commission: ‘

A. Makes any warranty or representation, expressed or 1mp11ed with
_respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

" As used in the above, "person actmg on behalf of the Comm1sszon
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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