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Fig. 1 Hllustration of expenmental setup
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wavedHBEL THhifHiRic X hBoni @ - F
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Table 1 Experimental result of dent test

TBP/HNO, Result after| Depth of
composition (wt.%) -| ignition | dent (mm)
10/90 x 0
12/88 X 0
13/87 O 1.23
14/86 O 1.41
15/85 O 1.57
22/78* O 1.80
(stoichiometric) O 1.90
25/75 @) 1.60
30/70 @) 1.57
33/67 O 1.48
34/66 O 1.38
35/65 X 0
40/60 x 0

O=Detonated, X =Not detonated
*Measured detonation velocity =6.45 km/s
(optically)

A +Y—2BREFig. 2 iFRT. BRI,
IBEWE RIS X 5 2 LIZRMTH 305, B
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TR

Pey=p,D%/ (y +1) = p,D%/4
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KEGHHHBEHE DIEL 2o 7=DiT, 20mmEVH5 K
FZOMRIZEBZHDEEIOGNS,

B EDRR, XHRCAVW/:-TBP/RBOBEH%E
i S BRI i283R E L CHBRE L > THERICH =2
HBDHBEZEBHS L ERHT,
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Fig.2 Streak photograh of propagating detonation (composition:
TBP/HNO,=22/78 wt.%, streak rate: 2.5 mm/ us, slit width:
100£¢m)
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Detonability of tri-butyl phosphate and nitric acid mixture

by Tomoharu MATSUMURA®*, Yoshio NAKAYAMA®*, Masatake YOSHIDA®
and Shuzo FUJIWARA* '

In the present study, mixture of tri-butyl phosphate (TBP) and fuming nitric
acid was used as a sample material. This mixture has been commonly used in the
chemical reprocessing of spent nuclear fuel. Not esterificated mixtures of organic
solvent and nitric acid will not detonate under normal condition of pressure and
temperature. These mixtures, however, will detonate by certain ignition method,
and will show explosion strength. This article reports the detonability of TBP and
fuming nitric acid mixture by a dent test of steel plates. Detonation velocity at the
condition of a stoichiometric mixture was measured optically, and detonation
pressure was estimated. It was found, when using a plastic sample container of 20
mm inner dia. and under condition of TBP content ranging from 13 to 34 wt. %,
that the dent of 1.23 to 1.90 mm in depth was created on the steel plates. These
results show that sample mixture was detonated. It was also found that detona-
tion velocity of the stoichiometric mixture was 6.45 km/s, and detonation pressure
was estimated to be approx. 14 GPa.

(*National Institute of Materials and Chemical Research, 1—1 Higashi,
Tsukuba, Ibaraki 305-8565, JAPAN)
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