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Table 1. Preparation of normal lead styphnate.
solution A solution B o gl:;;: yild| ﬁuﬁ{;:j:l Il:lo. of
NRMONC/ W RLIpHILN LA | W pHFH max | min pb TN | P °‘°8]:“'
(8) (edi(ed(g)ml)y (gl (g)i(g) mm))mm)l(%N (%) (%) P
experiment -1 | 15 2.5 | 335\ 4.8 43 128 2.2 3. 5; 0.14) 0.09] 85| 44.128.91] P-2
roo2| 1528 |3sAIs0 4 128 2.2 1.2 0.25| 0. 14 20| 44.108.99 P-3
o -3 g2 [3sNAleo o 128 2.2 'o.oaz 0.04 95 44.15!8. 70 P-4
o4l 15 175358 Y 45 2 128 2.3 3.5 0.30] 0. 15 42| 43. 54’8.65 P-5
o=s5| 18 |7.93752C 6.0 21 64 2.2/ 3.5 0.07 0.05 93 47.46'8.43 P-6
» 6| 15 |7.53138C 60 = 2.2/3.5 0.10 0.05 95 48.247.8% P-7
» 1l s | 7.5358C 60 | 1636 64 5.6

I -8 15 7.5 375
. -9 15 7.5 375
4 -10 15 2.5 335

»
w

64

64 |

l6.3612.8’ 5.6 |
5.6

12 I

16. 36
16.36[12. 8 5.3 |0.10 0.06] 83) 44.817.76, P-8

bl
N

Paluly0a0u0ul

ha
w

MZPDPwPo PuwPuP
A\

notes : Materials and abbreviations

T.N.R---... 2. 4.6 Trinitrorerorcinol MO------ Magnecium Oxide
NC.ooverenn Sodium Carbonate W......Water
RL-. Regulation Liquer LN......Lead Nitrate
LA Nitric Acetate pH.....pH of Mixed Solution after Reaction

NA.....Nitric Acid [35%(wt))
AC.----Acitic Acid [509(wt)]

14 (66) IRAEBRE



P EDgER PRIz RS TR T5 L, Ta-
ble—1 243,

lgnition ton

Ignitton
Fig. 5 Ignition curves

+ -] [

delser (Sorn)

for various species of

normal lead styphnate.

3.2 BABh

FEKIBHE L BABh L OMERE Fig. 527w o b
Ll iz« #RKilEh, EZiEtbc i s—, T

Table 2 Heat sensitivity of normal
lead slyphnatc

280

;acﬁvnxion lgmnon minimum | delay for mini.
i energy | temperature | ignition mum Ignition
(keal/mol){ for5 sec peratur e e
i delay(*C) C) (sec)
experi- '
ment-1{ 108. 32 280 280 | 4.3
” =2 85.45 272 271 7.5
r-3 74.03 275 273 5.3
r-4 | €8.55 272 260 28.2
#-5 | 62.60 | 270 | 253 41.7
-6 57.12 270 250 56. 5
7-10 | 96.58 ‘\ 271 265 14.2
Ignition temnarature (°C)
2?0

RHRHUY, B&E%L LT logr =E/4.57x
T+BTEDLENBZDT, BOBOOLY L F— iz
2%, logr £ /T L oBfR (Fig. 6) »bHifi{t=x
FA¥—EHH LT Table—2 254,

3.3 TS

5kg, 2kg 7HEGREERERES X O 440 g SERVSIRARR
DR 4 Table- 3 {2 L, $Hiz 2kg WS ERREERERIZ
L ABREOFIR L BAROMNEE NS 5 74
ey bL2, (Fig. 7)

Table 3 Results of impact sensmvnty test

; 5kg | 2kg H0g _—
" hummer ' hummer

test (cm) | _test (cm)_ ball test (cm)
TsolxiAlslolxAlslo]x

expeti- i it ! |
ment ' [ ' i
1—1\887120 835 7|l5 417.2/11. 131, 21 7.1

—2p28n3 8%9W3WJ”2”° 5.0
10.57.625 5 9.44.820 319.310.635. 11 5.0

I ! 1.6 8.8‘25.4 7.1

!
13. 02 7‘35

- 8995 4 7.01.411] 4

-5 13. 4‘2 7135 416.5| 3. 3!30.4 7.1
- = ‘50 2‘!0 66 2‘35 3i11.4 1.5‘25.4 5.0
10 8%8m48%6w4nqamu411
NOTES:

H......mean fall height by calculation

S ------standard deviation

O.eeeee fall height for 1009 explosion
X.ooooee fall height for no explosion

4. B B
EFZOPFRTERLE Y oh— LA, PiElT
HENENERBTIZ L BLETH S, RERIGR
TNR, Rt 7 %94 (ERi BREF P Y D L)
B UHIBIARE—EATOBET50TRDE S i
8%,

270

vel. 30, No. 2, 1949
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Fig. 6 Lograrithmic plot of ignition courves
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Fig. 7 Impact sensitvity curves for various species of normal lead styphnate.

OH

|
O*N\/\/N°= +MgO +pb(NOy), —

“Aow
NO,
OH

i OH
ON,

/j\vﬁ\f ,/~MWP<T

1878 1400 100

Trangmigcion (%)

1000 & 60
Fig. 8 Infrared spectra pf normal lead styphnate

a. Lead styphnate prepared by zingaro

b. Lead styphnate prepared by expriments

1, 2, 3, 4 5 6and IO

was used for the solid portion of the
curves and fluorolube for the dotted
portion.

Nujol

bbb, NMEOWEXICAD, ETRMMTORE
26 b ERER, 40—50% DIGIMIZ A b, WFEIT8~9%
ORI T, PHEOATRIN (HiR, 44.24%, #EH
08.97%) Lzl A YRIlIARL TS, HEERD
AL, ThEN64.98% BLUS.31%THEND

16 (68)

0]
|
0N \przO+Mg(Nos)z

T
\/ o)
NO,

o
|
O:NUNOZ +Na;COy +pb(NO)— O | -(m b+Hy0-+NaNO, +-CO,
t/ - pb+H; aNO,+CO;

(o]

NO.
LEOSHL X, ) Rieo2Tn5S, FABRIRR
Ry bz kBHFCH, Fig 8 IoRLZL S, Z-
ingaro® [tk B3F v+ — b ERL{—HL, FEB-10
MRz T DR T2/ XEERFC S Mc, Crone®
ORFFTRER L —B L7, 20F v—biX Fig. 9 15
+, HROAAL BIZOVWTIE, AFBHECHRES
TeRBETHY, PHEEETEE{ OXRIZHD
W5 LDLFERTH O, LD L REHBLES
R, PHEEOSRELHESWS, Rizw SRy
gaELF b Y VAR VERENERICONWT
H¥ 3L, BEoFETER, BNEERLASHR
Lahoiz, TRBEEOXRPEIZ LT, KGR
BiEOFEL VETFIH, 75~80°CALTARLTE
Y, Elfboffbic ki, TR, BEdrsd
WIELTWBhrELOND, ERRKEBIRI>W
Th, HEET MY Y LABKEDIZRREY 2 25841,
ZhpH 272 FEHEs 500, EROERIZE
HEBEBIIFTILIIRDTHDH, HBICR 12
Thid, 277 =83 M) Y ARREABL CHRE
WAEBELARLTWDL O TH D, HR-6 T,
ZhiRIBIcHEZ o2/, P-1THLRAB LI,

TRAREB&E



fEle e B L& {5,

(e ft— mERR2SEMNIL, T

,:: H &Iz D LT3,
g ll l I l l (IR AERBR—

£ | BRI 2 B & AV RNE S

1,0 2.0 L1y :sL,Ich ' c.,o' il 5.0, Hislev THE MM IIRE

DICTAUCE OF I'LANE

Fig.§9 X-Ray diffraction of normal lead
styphnate prepared by EXPERI-
MENT 1L

gHREE RS L CEEEEMS S  FRERRALhh
2fk, ZOpH OF Gz LD, AGERIGENERL
rrifeEhan, fhh—A%ic pb*t bk Ly o
LAHERT B L, BIEBIRRER - NpbCO,+-pb(OH),™
BUBES L Eh T3, TOGICBVTS, AF7
= VR P O ABRRPICRELTWARRT Y ¥
AN, FHEREN & UG LTS Rk M IS L &
bihd, EARBRTHEAREALTARLSE
X, HEHAENGT SRICEIRRIC R Y X 2R &
WBHLEERDE, PYIR—bEARTRRTS
R&EREDoTWRI SR LfEENS, YLD
FRizX Y, Y o AETREBEF2ELRAOHE
hot, =R P AECBVWTR, LROLIRE
BRBI bRV, TREAFMrLRNTDE, T Y
PAEICIDBLOR, v /R Vv oAELE L0k

D, SiBS C GERAIBPRVWEIRHR LR, Eh
BMPRLAMREEIZE D) TNR AL, &8
SRPP LIl 0nE 2o2Thbbhit b0
LBbh3, Table—2 oORJGRENICITZIHERN
T8, *7RVULERLZEMIE, TY YAk
ITXBENE Y BAEBIUFEE L= 2L X-2KE
v, ZOEMIX, MECR, FREENKEL, »o
FHPRBALTWRWEH LBROMAD, LILE
WIBEECR, SR SHIMARS 5, ERBEICE
WTIE, 2Ry R+ PY P ABICX D AR
RARBRIZIZL A LZRI RSN, DR
—RbORY, Lo BRREVFIHODHT LN
HHL i,

5. 88 %

T /R VY AEBLURMT P Y v AEICENT,
pH4.5~5.0 O GMAHFERLIZLT, KOX 5 2R
—{iFAiH 5,

1) & — FHEITR3LHRBEIRY, TAd

VPRI B L PRIz B,
(2 F— BMERADIERELRY, TAHY

Vol. 30, No. 2, 1949

RL, 7AdViEienrse,
ETyVIRGRNIHE, K
WeZhAEE L, B
WIS L TL 5,

LsL, fSEpH k=X o AEBI VT Y Y
ABIZEWTRPORAY, THhELASBIT 6.0
Thd, RBERHEOFETIE, THGRELE,

WEIZ L 58ME, FHARI PATHITLANR,
2EAERI—~Fr—FRULAERIERAL LW o
oo BABhOTF—2 02612, ThEhoMiEE
DRI L ZRENHTVWS L BRBAD, Thbb
HSARIRD b DI, AHBHEOLOICL HR{EVEE
KIBEE & RT. BRic o TS O 2T TR
diednote, LOLERIZE SEMEEL, BEEO/A
EWb ik, BERICRESY, FY—eboid, FEFIC
H62%, ThBRsichvonicia, Yol
BWeRy53LHEABID,

PR ARER, BELSHCRAL TS/
IV LEORGEEBIZLTWS Y, ALE
Y vd— bOtERIZRL TR, {hoTFR#Y LT
HENBLe DS L BbIS,

By, KRXEELDBICNEST, BlAER
PHES—ERPSBSROMPRBETIVEZ L & HR
L, BE<HLBLETFZRFCLY £,

x 53

1) Edmund Herz : USP 1,443, 328 (1919)

2) Willi Brun : USP 2,137,234 (1935)

3) Frederick M., Garfield: U. S. P 2, 295, 104

(1942)

4) T. Urbanski: Chemistry and Technology of
Explosives 3, 213

5) P. A. Zingaro :J. Am. Chem. Soc, 76 816
(1954)

6) W. C. McCrone and O. W. Adams : Anal.
Chem. 27 2014 (1955)

7) Wk—3 : TAEE 25 330 (1964)

8) F.C. Tompkins and D. A. Young : J. Chem.
Soc, 3331 (1956)

9) Julius M. Komarmy : U.S.P. 3,041, 361(1962)

10) Hans, Jauson : U.S.P. 2,020,665 (1935)

(69) 174



11) MIL-L-757 A (1967) Roy. Soc. (London) A195, 135 (1948)

12) A.R.Ubbelohode : Phil. Trans. Roy. So., (L- 15) Military Explosives p. 107

ondon) 16) TRAEREE : TRAEA AV FT v (il
13) N.R.S. Hollis, N.R. Legge and J. L. Morrison 1) 1967, p. 110

: Can. J.Chem., 31, 746 (1953) 17) Bl —: WA E B (AN BB 1966
14) E. K. Rideal and A. J. B.Robertson ; Proc. p. 206

Lead Salt of 2, 4, 6 -Trinitroresorcinol (Normal)

by Y. Ishiwata

In general lead styphnate has been prepared by the method, such as (1) by
adding lead nitrate to a solution containing trinitroresorcinol and sodium carbonate or
{2) by using magnesium oxide instead of sodium carbonate. In this study, normal
lead styphnate was prepared by each of the above-mentioned two methods under the
same conditions except pH in the solution containing the salt of trinitroresorcinol.

After it was made certain that the lead styphnate prepared was normal salt
through analysis of crystals, the heat and impact sensitivities were examined.

The results of this study are as follows:

In synthesising, the higher the pH of a solution goes up more than 4.5, the more
reddish the color of the crystals becomes, the larger the size grows and the more the
yield increases. On the contrary, the pH of a solution goes down below 4.5, the
more yellownish the color of the crystals becomes, but other natures are opposite to
the above mentioned.

As for the heat sensitivities, ignition points and the activation energy of the
crystals prepared by the method (1) are higher than those of crystals by the method (2).

As the results of the drop hummer test (impact test), there is almost no
difference between the sensitivities of both crystals prepared by method (1) and (2). But
the smaller the crystal is, the less sensitive it becomes, and the less uniform the
crystal-size is, the more irregular the sensitivity becomes.

(Totsuka Plant, Showa Kaseihin Co., Ltd., Yokohama, Japan)
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