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Fig. 1 Relation between light absorption
of the filters and the wavelength
a: U. V. filter, b: Blue filter
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Fig. 2 pH value of the diazodinitrophenol
solution stored in various condition
a : Dark room, b: Usual room,
c : Fluorescent light, d : Sun light
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Fig. 3 The absorption spectrum of diazodin-
itrophenol obtained from the sunlight
irradiation. Sunlight irradiation

a: None, b:3 days, c: 10 days
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Fig. 4 DTA. traces of the diazodinitrophenol
obtained from irradiating to the sun-
light for 7 days

Heating rate: 5C/min.

Difference material: a-Al.O;

Sample weight: 15mg+a-Al:O; 35mg
a : Blue filter, b: UV. filter, c: Non filter
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1 Distances of the initiations of
the detonations of the diazodin-
itrophenols exposed by sunlight.

Cunit : mm)
Crystals ‘ Exposed time
Shape ma'nz:')'mh l None | 8Hr ! 20Hr
‘ i
010 80 27—
0.3 | 7.4 1 1.5 | 17.8
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Fig. 5 Infrared spectra of diazodinitrophenol
obtained from the sunlight irradiation
A : None irradiation, B: 10 days irradiation

ZORRT, Fig. S-ARBEEY0O L0 LEl—Th S
A, 22T DDNP oififgic > TRABLTAL 5,

DDNP iz 2 v T}, {Sfish3dE5 16T
VRV, RUEY ST ST LOBEYELDL
KD 4>DBWERLG L 65,

<T>_N'EN‘ - <—_n__>—N=N:’

{
m ha

Vol. 26, No. 1. 1965

I,IL OfiER 7 ¥4 FIBiplL b0, o
HECRROIMWESH L ON D,
R—N-—N*'=N: « R—N=N’=N:"
v Vi

Z0L O EHEOBIIL, 4.7 EHIZHLDHY,
STV 7z —N, STV =0 LBOEUX, 4.36
~4.47p THY?, NFURICEERSEAD L, BRI
BREREIZFRS',

Saunder' {3 AN YRR F « ST ST =N
SUTHEEZITAY, A5 VY7 /72 /N TREK
O_RkoBEH LI,

:é-—<:>—N'E N: =
vl
)|

NS TS 7))~ ORI 4 T4 THHTH
KT, ILVE O TREBIZBL TS, Ay
TV 7= —AOfiE, Morgan' S0 2 IX
OWETE LR TV DR, 4-=ba-l, 2-¥7 Y7
T )= AL, 4.58~4.65p ISIBIRA D G, AN
VP77 =k, Ko bbbl
L Tv3,

. 0 o
So—n: > Xk
X x N x

ZDEMZE, 4EROBLE: L LT, Bamberger »
WL LTROA TV 5 XOMENS 2 605,

¥7-, Diltkey &' (3, 3 NEUEHE L L TXIOHE
#{ZEL TV 5, Le Févia 5913, FABRHTOR
o, STYAY EMHRREEY 2 TV
3%, %) OB ST 72 ) —ATiE, 1,667
~1,678m"! ZREZENILOTHHT™, N; KU,
RoO‘XWYEDBE, £/ 0 THL KO veo HIPL TH
BRFOFERPELEBOT, FIMIBIIA~Y b
TiEx /) L OBIRAFHL 1559,

b0 XD eishne, Fig. 5-A 2E8R3+5L,
4.5~4.6p OIINUL, —N=N, =N= ORBIT L B#K
ai, 6.1p HHEDX/ L OBRRLBBOENDE, Z0
2%, —C=C—, C—H, —NO. OB, Fx
6.3~6.4p, 9.7~9.8p, 6.6~6.Tu lzBHEHS, L
7e35T, DDNP (%, ko 3 >0 L 51
DEEZLNS,

(5) s



51
|

P:o

O,N—'/\]-—N +=N ozN—1 |
‘\\|/ Vv
NO; - NO,
Xt X@

T /ERHLT, 2 ERIC= el Exy
NESBS MBI, 7 ERESES YIS
NBZ LW, U7 SERTHFAL FREBL AR
RTZEGEELAYE 1T, DDNP o BiEhiE
iz birdkEh D,

B4 L7z DDNP ORI R 77 b AT
ORERTIE, 2.94 BhRicskEio DDNP 2itR o
hivgiisidbobhsd. ohid, KEE%icksb0
THOTRUAPCRRETILESITRARLE D LA R
v 6 L BHE D RIS 7 S ROBIRT, = ORI
X, BYEFHMAREL LB oNTHP TS Lnb,
RSRIZXST, ST V/ENETEHR SN B Z LAR
gEhs,

6.4~6.6p BHED 2 SOFUIRIL, = btk D)
DTHBH, thikV7 RT3, Todd

O‘N_/\Q—N *=N
.
No, M
‘i hy
1
OZN_n/\_N‘___.If .-
. Xa
NO.
F i, EBHERERP T
OH
hy OzN

—_—

b

1 -

b (acid)
xa ]
NO,

LB, 2O LEEIGE, BEBL, Y7/ 7

@ AmdtEister OWERANRTRDA B ERME
hw, &Rt hFa—AThB,

6 (6)

...N‘:IS:'

—N’E N OgN

.

0
I

®<E (3)

!
—— NO,

O:N—

XV

ORELPRL, = e RREHFEShIZ{ V2 Lhib
"Be

DX 5z, DDNP XLt F R ic,
TROBEBRTCRS 7 YEABBEL T 5. £k
Fig. 5-A, B # ¥t 5 L, BOBEEHARARS v —
FCh, Tu—FKiz#h3dZ & »» b, DDNP hiz
DAL TV B Z L RERIER S,

Horner, Stohr®® {3, 7 v a— A jh ¢, v 7 Vb
BMERIRTHL &R, CTIENKFIZLST
Bitxh 3K EE%E 2, Saunders?? %, Boudreaux,
Boult®® ¥, ZoOEE TV INMBE»ORHALT
V3.

RO 7 SHEBHELT, WY TSI

—MZOVT, Sus™ BEEL R L RRICE
3k, KANEXBNS,

Oqu‘ + N (3)

NO;

OH oH

—N\e ON—(N—OH .

[ em— ] S
Y

NO: NO;

LA:L, Stis SAHEELTV 3 X Hic 79, ¥4
RERMRIGT, BSFOMELBLORSN, £
FERTIE, WEERMNIATRO TV,

TRARG 2N



3. 5 ESBERDOTRESN

DDNP O RERD ETHRAMTEfT R 2 T, B
¥, Kk, EMEERLIL, ZOFREE Table 2 iz
i 2

Table 2 Elemental contents of the
diazodinitrophenols exposed

by sunlight
Exposed | niivo0en | Carbon [Hydrogen O
time ogen | Carbon |Hydrogen Oxygen
(day) (%) (%) (%) (%)
None 26.60 34.06 0.95 38.39
1 24,28 34.61 1.15 39.97
2 23.06 33.53 1.39 42.07
3 19. 81 —_ — 43,68
4 19. 85 — —_ —_
7 19. 58 —_ — —
8 19. 29 35,29 1.53 —_—
Theoreticall 26. 67 35. 50 0.95 38. 10
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Fig. 6 The effect of the sunlight irradiation
on the nitrogen contents of diazodin-
itrophenol
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Fig. 7 DTA. traces of diazodinitrophenol
irradiated to the sunlight
Heating rate: 5°C/min.
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Fig. 8 The effect of the sunlight irradiation
on the heat-sesitivity of the diazo-
dinitrophenol
Sunlight irradiation
a: None, b:3 days, c: 10 days
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Fig. ¢ The effect of the sunlight irradiation
on the thermal decomposition rate
of the diazodinitrophenol. Sample
weight: 3.2mg, Heating rate: 10°C
/min,

Sunlight irradiation
a: None. b:3 days, c: 10 days
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HAOFEREER, B Liv DDNP AL k&
K, BREAEBEL BBl onTHEF TR/ E <
2350 ZO XS ITEGHMRORKRIISHUE & 1R L
-OMICEEERS B LT, BREBENE ABIC
SR TREMERIET L TR = LIk %,

ERBEOUE TR, BX+32 LickoTHiIKS
WEEBLIZ{ A RBzenEMmrbELD L, WIEL
TeBERON ADRBEYREIZ LT, KREOBMEE
AT B L LARTHS ),

XL 7= DDNP ok ERicd+ 2474
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Fig. 10 The eflect of the sunlight irradiation
on the impact sensitivity of diazodi-
nitorophenol
Weight of steel ball: 180g
a : Complete detonation plot
b : None detonation plot

Rz o TR R E Fig. 10 274,

BEREHAIELC K BIco>n T DDNP oRIBA, 52
BEECTEROE( LY, RAREZIZZ LIZE
THESRRE SIS BRI L5, L b RBSET L%
BRI EBEVZ L6, Bkt
NE=F42 5L X121, H—ICHRERL T35
NRbh s,

—hid, §B%L7 DDNP (1, #4820 DDNP (2
KL TRRNIENERIZER TITabh 325, DTA
LB RHA, S LH O R X S, EHEEAR
ORI TEI VIS, Bzl e—
EH 2 THRASEHHMRBRCR, BERMRIcAD
LEIBRD,

42 &

DDNP {3—f 7 V= LB LR, Rz X »
TERIAMREh D, fHoERIBRR Y ICER L
DDNP i bic kRS 5, DDNP Ok E 5%
¥ B E &k, KiERO po H 3EREHSREL 2
Bl ohTHKIETFLTL 3,

FeiMRE DT BT, 2,510, 3,220, 4,150A &
AN LRHIBIC D IEVEIRIZZATE Y, Bz
HAHXEZ T T, RRTPHRFERIZE>TY
REND, ,

PR IEBIRE TR 74 NE — 2 BWTR LA
BRSNS RO ¥ W~<ATRFIL 4, 150A T3
Bz L&z L, Einstein OR»LEHE T A ¥
—%HELT, TOBEEEHEHRLE,

DDNP ¥t R0l %, RARBRAZ b,
FERMTIZ X > T LAs, Kigheh, iy
RASBIERET DL IR, U7 VERTN Shis
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EREL, ¥/ HOBGEL VBT -V EOR
RIL&H~ L &Lt 5,

KEEPTO p. H ORFR, 7/ —1okfic
L5bDThHB, k2, ST S/KOBLIZR, KHD
FEECZ L > TR L BREH, P=topFa—n
FERT 5.

2BV RCHAIZI, BE S B LA
BRIz LT, PiloBBR Y 7 SENRBREL, Kk
TRUEZRBHBLT= e KA XBERan 35
e L3b0LBbh s,

FABRMTORER #» &, DDNP oifzgiz >\ T
7L, ¥/ RofEfyr 5 x, Ao, DDNP nis
Iz OVWTEHR L,

B L7iz DDNP o{EEix, BRE3Sigicny,
H R e R+ B BROGO4RIX, KEMND DDNP
T 3 LRIRICBITT 2 DR, F¥Ro34E
FHEER, BORFMARE LBlzoh TS a5,

i, BSEBRD, BRICIoTKMIZHU S, 4
iz, HABRXICIORM LB SR IT IR LIRS
HHEIZEEL, BT 5iIz3 S5y,

AL ONT, FRBEERMRIzRS, L
»L, BeiEiEifo DDNP A %:fefoRSL2 S
FRTeoiAHLT, HROKE VKR, BEORE
BANE Y, T, RAMRERDSRTERY,
Mo DDNP 2R+ 2Bz LT, EHitEo
HOFEWRTHZLIZLB3b0TH S,

U LDWSRIZ ST, AL DDNP #Hik > L &
BR T EHEL Z ORIz >V T OES 2B,

B, AWERITRIicdiy, HiEHEE- . A
MIK, EH, REHER, BERAEEFBRIESK
BELER, RARRK, FRRE, SRKizHL T
LB L kT3,

x [

1) A. R. Ubbelohde, Phil. Trans., 241, 208
(1948)

2) J. S. Courtney-Pratt and G. T. Rogers,
Nature (London), 175, 632 (1955)

3) P. Gray and G. T. Rogers, Trans. Faraday
Soc., 50, 28 (1954)

4) J. Berchtold and J. Eggert, Naturwiss., 40, 55
(1953)

5) J. Eggert, Physik. Blatter, 12, 549 (1954)

6) iik—3, L.k, 25 10 (1964)

7) L. Pauling, “The Nature of the Chemical

Bond,” p. 270 Cornell Univ. Press, Ithaca,
New York 1945

10 (10)

8) J. H. Boyer, J. Am. Chem. Soc., 73, 5248
1941)

9) K. W. Whetsel, G. E. Hawkins and F. E.
Thonson, J. Am. Chem. Soc., 78, 3360 (1956)

10) L. C. Anderson and J. W. Steedly, ibid., 76,
5144 (1954)

11) K. H. Saunders, “The Aromatic Diazo-Com-
pounds, 2nd ed.,” chap. X, E. Arnold & Co.,
London, 1949

12) G. T. Morgan and E. D. Evans, J. Chem.
Soc., 115, 1126 (1919)

13) W. D. Dilthey, C. Blankenburg, W. Bradt
and W. Huthwelker, J. Prakt. Chem., 135,
36 (1932)

14) R. J. W. Le Férre, J. B. Sousa and R. L.
Werner, J. Chem. Soc. (London), 1954, 4686
(1954)

15) D. A. Ramsay, J. Chem. Phys., 17, 666 (1949)

16) Josien, Fuson, Lebas and Gregory, J. Chem.
Phys., 21, 331 (1953)

17) Flett, J. Chem. Soc. (London), 1948, 441

18) Flett, ibid., 1951, 662

19) E. S. Lewis and E. B. Miller, J. Am. Chem.
Soc., 78, 3921 (1956)

20) L. Horner and H. Stohr, Ber., 85, 993 (1952)

21) K. H. Saunders, See. 11.

22) E. A. Baudreaux and E. Boulet, J. Am.
Chem. Soc., 80, 1588 (1958)

23) O.Siis, Ann., 556, 65, 85 (1944)

24) De J. Jonge, R. J.H. Alink and R. Dijkstra,
Rec. trav. chim., 69, 1448 (1950)

25) O. Siis, Ann., 579, 133 (1953)

26) O. Stis, M. Glos, K. Méller and H. D.
Eberhard, ibid., 583, 150 (1953)

27) O. Siis, and K. Mdller, ibid., 593, 91 (1955);
ibid., 599, 233 (1956)

28) O. Siis, H. Steppan and R. Dietricd, ibid.,
617, 20 (1958)

29) J. Schmidt and W. Maier, Ber., 64, 767, 778
(1931)

30) K. J. P. Orton and S. E. Coates, J. Chem.
Soc., 91, 35 (1907)

31) R. E. Kirk and D. F. Othmer, ed., “Encyclo-
pedia of Chemical Technology.” Vol. 9, p.
461, Jap. Rep. Ed., 1952

IXAEEESE



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)

EREFORLHE Hon
7 4« b v thic it 5 DDNP o KIS
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1. # 1] HTh 5K, JHEEZILY, TREEODIE
DDNP #Wi#5dh L THL = v, Akl FOOFHH LS T TS50, DDNP L oK
ARz, BHLLTRTE M UNRRZAVORT REE RN TALEZAE L.
V3, TV, FRELTEBAEEELS, & KEBOREEFBRL, —BICRBOLBHEHNR
S EhTv 33, DDNP & 7 € b+ v L ORISR, RS
v BEQARANG ENTRENETLIEH *rOEFEZT 3.
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DDNP & 74 b AZERSETREDT D &, 7
+ b AN, Wi, TEETE N AT
ROLHHEEZAL TS/, DDNP & 7 £ bk
DRI 2 5,

47+ b ohic DDNP 2582 38501k, T
9L DDNP Lia@hicKISL, BGOSR E
BEL, B CHETTIR, coOEBRBESH,
DDNP 3ZisRicEMU THEE L, EIZIAEBBEEE
5.

Tt bk DDNP L 2RES € THLASIERD
LB LT, PR KEEEF~I.

T+ bt DDNP O IRz X >TRES H,
THPONEET ISk, FISEENKE (5.

Tt b ORPBERGEN R 20557, &K
HBBRASRY bAIZESTHIFL, TATE FH,
AFANTHha—=LERE Lz, A7+ Bz,
KO —MEREH T IPEVEET S » o, DD
NP ol 7 /%L ho 7Y FRIERITFR I Z L EF
L7,

2. & &

21 B B

(1) DDNP

M E TR L —0REE BV iz, Bk,
26.60% TH 7,
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W1 ET7E b 2R
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TG, HEREITHELELOEBAT, FHT
thrili

(3) 2o

AFNTANa—, FilE SEEESIX, VFh i,
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2. 2 BRAERUER
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