Behaviours of Primary Explosives VIII.
“Photolysis of Diazodinitrophenol”

Kazumoto Yamamoto*

Photolysis of diazodinitorophenol was investigated mainly under water. Diazo-
dinitrophenol, on exposure to the sunlight and fluorescent light, underwent gradual
decomposition to suffer deterioration in detonation property.

Although light absorption by diazodinitrophenol covers a wide range of wave-
lengths in ultraviolet to visible zones, diazodinitrophenol is particularly easily decompo-
sed by light with wavelengths between 4,100 and 4,500 angstrom units.

In certain stage, photolyzed diazodinitrophenol exhibits acute heat sensitivity
as compared with diazodinitrophenol which is not photolyzed. However, it is lowered
in thermal decomposition rate and impact sensitivity by degrees to become inexplosive
finally.

Photolysis under aqueous solution causes the pH value of the solution. Because
the phenolic compound may be produced by photochemical reaction. From the elemental
analysis and infrared analysis, it is inferred that diazodinitrophenol loses its diazogroup
to give rise to dinitrocatechol.

Moreover, the resonance formulas of diazodinitrophenol was discussed by means
of infrared spectrum. It may be considered that the diazodinitrophenol has the
structure of 2-diazo 4,6-dinitro qinon. Therefore, its resonance formulas may be
easily assumed.

The photolysis of diazodinitrophenol in dry state probably corresponds to the
reaction such as Arndt Eistert rearrangement. Then, finally a carbonium ion
rearrangement of the Wagner Merwein type may be taking place. (*Research Labor-
atory for the Department of Explosives, Asahi Chemical Industry Co. Ltd., Tokyo)
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Table 1 Free energies of DDNP-Acetone

solution
Electric .
Conc. of DDNP . Free energy 4G
(g/11 acetone) P°é§;‘)'““ (keal/mol)
0 —0.62 —28.62
14.3 —0.47 —21.70
28.6 ~0.45 —20.77
42.9 —-0.43 —19.85
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Table 2 Electric potentials of the DDNP-
acetone solutions added to methyl
alcohol or acetic acid.
Concentration of the solution;
20mg DDNP/100ml-acetone

(Unit: Volts)

Ad%ixtri:?/n la(}O‘;’no[l;me Methyl alcohol | Acetic acid
0 —0.220 —0.220
! —0.210 —0. 160
2 —0. 180 —0.120
3 —0.165 —0.110
4 —0.145 -0.110
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Table 3 Weight loss of the copper plate
in the DDNP-aceton solution

Stored in Room
Concentration of the solution:
100mgDDNP/100m! acetone

Table 5 Effect of copper plate on the decom-
position of DDNP dissolved in acetone

stored in dark room for 3 days
Concentration of the solution:
100mg DDNP/100m!/ acetone

D =t

Weightpi;i;:Coppcr Weight | Reaction
Aceton .e After 2 0sS ratio
Initial days (mg) ¢« (%)
Pure
acetone 2°2-9mg | 938.9mg | 14.0 1.5

Poor 936. Img

acetone, 934. Omg 2.1 0.22

Table 4 Weight loss of the copper platee
in the DDNP (100mg)—Acetone
(100m!) solution stored

in dark room

| Poor acetone solution| Pure acetone solution

S}:::l | Weight of | Reaction | Weight of | Reaction
(days)' Cu Plate | ratio Cu Plate [ ratio
. (mg) | (%) | (mg) | (%)

0 943.3 0 934. 1 0

| 94].1 0.23 933.7 0. 04

2 940. 2 0.33 932.9 0.13

4 940. 2 0.33 923. 4 0.18

5 940.0 0.35 932.4 0.18

7 939.8 0. 37 930.6 0.37

9 939.9 0.36 929. 4 0.50
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Fig. 2 Thermal decompositions of the
diazodinitrophenols obtained from
the acetone solution

Sample weight: 3. 12mg, Heating rate: 5°C/min.
a : None copper plate in the solution
b : Copper plate in the solution
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Table 6 Decomposition of DDNP
dissolved in acetone

stored in ordinal room for 14 days.
Concentration of the solution:
100mg DDNP/100m/ acetone

Nitrogen contents of DDNP

Aceton
Non copper plate Copper plate
Pure acetonei 21. 36% 7.69%
Poor acetone| 18.30 » 7.30~
B+ 5.
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Fig. 3 X-ray diffractions of the diazodinitro-
phenols obtained from the acetone
solution

A : Single diazodinitrophenol

B : Diazodinitrophenol from the poor acetone
solution

C : Diazodinitrophenol from the pure acetone
solution
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Table 7 Decompasition of the DDNP

dissolved in acetone
Concentration of the solution:
10g DDNP/1!. acetone

Acetone Storfidm?%gigg; and 6%1;{1:5%{ ;;;’f
Single DDNP, Dark room, 3days 25.94
Pure acetone; " 25,50

» Darkroom, 10days 25. 42
” Ordinal room, 3days 20.02
Poor acetone Dark room, 10days 12.82
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Fig. 4 DTA. curves of the diazodinitro-
phenols obtained from the acetone
solutions

Sample weight: 30mg. Heating rate:

5°C/min. Difference material: a-Al:O;

: Single DDNP

: DDNP-pure acetone, stored in ordinal
room for 3 days

: DDNP-pure acetone, stored in dark
room for 10 days

: DDNP-pure acetone, stored in ordinal
room for 10 days

: DDNP-poor acetone, "
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Fig. 5 Thermal decomposiiion of the dia-
zodinitrophenols obtained from
the acetone solution

Sample weight: 3.26~3.50mg
Heating rate: 10°C/min.
Flow rate of CO; gas: 6~7mi/min

: Single DDNP
: DDNP-pure acetone, stored in dark
room for 10 days
¢ : DDNP-pure acetone, stored in ordinal
room for 3 days ]
d : DDNP-poor acetone, stored in dark
room for 10 days

o e

Table 8 Effect of the impurity in the acetone
on the decomposition of DDNP

stored in dark room for 2 days

Concentration of the solution:
100mg DDNP/100m! aceton

Nitrogen contents of
Acetone DDNP (0/6 )
Distilated acetone 25.32
Pure acetone+ Distilated
residual 15.20
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Sample weight: 30mg, Heating rate: 5°C/min

acetone
a : Distillated acetone
b : Distillated acetone+ Distilled residue
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Fig. 7 Thermal decomposition of the
diazodinitrophenols obtained from
acetone solution

Sample weight: 3.2~3.3mg
Heating rate: 10°C/min -
Flow rate of CO, gas: 6~7 m{/min

acetone
a : Distillated acetone
b : Distillated acetone+ Distillated residue
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Fig. 8 Thermal decomposition of the dia-
zodinitrophenol ohtained from the

acctone irradiated to the ultra.violet
light.

200

stored in dark room for a day
Sample weight: 3.26mg. Heating rate:
10°C/min.
Flow rate of CO; gas: 6~7mi/min.
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Fig. ¢ DTA. curve of the diazodinitrophenol
obtained from the acetone exposed to
sunlight for 7 days

Sample weight: 30mg, Heating
rate: 5°C/min.
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Table ¢ The analysis of the impurities contained in acetone

| Reductive Color of the products
Acctone —-CHO radical reacted with DDNP
Pure Acetone - - ‘ Yellowish brown
Pure acetone irradiated : v
to U. V. light for 60Hr. + + + + + )
a - T
Poor acetone i + + + + Dark brown
Distillated poor acetone , - - : Yellowish brown
Industrial acetone ! + + Dark brown
Distillnl:::e::it oi:‘xgustrinl ‘l _ _ Yellowish brown
Tt
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Fig. 10 Infra-red spectra of the acetone

a : Pure acetone b: Poor acetone
c : Distillated from the poor acetone
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Behaviours of Primary Explosives IX

“Decomposition of Diazodinitrophenol in Acetone”

Kazumoto Yamamoto*

Decomposition of diazodinitrophenol was investigated in acetone. When diazodi-

-nitrophenol is dissolved in acetone and exposes to light, diazodinitrophenol is caused

_to react with acetone,

In the case of acetone of inferior quality, impurities contained in it serves to

accelerate decomposition of diazodinitrophenol.

Copper ions in its acetone solution

also accelerate the decomposition rate of diazodinitrophenol.

The residue obtained by distilling acetone of inferior quality assumes yellow

color, and is recognized to belong to fatty acid and possess conjugated double bond,

—CH., —OH radicals.

On photolysis, pure acetone affords formaldehyde, methyl alcohol, and the
like, which all failed to react with diazodinitrophenol.

However they undergo coupling reaction with aromatic compounds, and quickly
react with ketones of large molecular weights,

Photolysis of acetone of inferior quality results in the formation of such organic

acids as formic acetic or oxalic acid. These acids cannot directly react with diazodin-

itrophenol.

(*Research Laboratory for the Department of Explosive, Asahi Chem. Ind. Co. Ltd.,

Tokyo, Japan)
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