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Table 1 Propertics of TNEOF and TNEOC

TNEOF
HC[OCH,|C{OCH.

TNEOC

Formula C(NO) I CINO,)ss
Molecular weight 552, 2 732.4
Melting point, °C 128 161
Crystal density 1.80 18.4
Heat of combustion, cal/g 1,409 1,327
Heat of formation, cal/g 217 206
Oxygen balance, g +0. 10 +0.13

& (TNEOF) {
@ P
I
5
5
st
/
Wmm)
N ; R
€000 ) 00 00 700

Wave rumber{cm™)

Fig. |\ Infrared spectra of TNEOF ond
TNEOC
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&, T MEICX L0 1,300em™!t By icRE
h3, | BOBREFc= raER 1 HLMMESLT
wizh= b e{EBPHITl HRB L, FENBHBEICL D
PR BIC, BRI X SR ISR R
iz, ey FhTvs,
WERLEEMICRELHER T EXRPIKEL:
BABMMEERZD b h A, B, ki
RETKEMBLTLABRET, RICLRETH S,
L RBHEBRPRERR L LD THLARELEN, L
PUKEBET MY O LADKBRIREIMBRT 2L, $ol
DAMELTERIRRGL LY, A=Y L R1ERTS,
fe#2L TNEOC 0B #R TR, 7ok )iz b
Ehiewn,

SRoOFEEAICHTSRMEE Table 2 (RL

o

FTELRAFAZFNY bLDOE SRS b ARIZ
ERIZE B, (h=brAF L R=buzF 0
L RRO= e 57 4 VICKRICERRET 5. B
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Table 2 Solubility of TNEOF and TNEOC
in organic solvents

(g in 100g of solvent)

TNEOF TNEOC

R

t 20°C t 30°C

n-Hexan 0.06] 0.6709; 0.01| 0.9708
Benzene 22,06} 0.9604/ 0.90] 0.8828
Ethyl ether 70.30 0,9495 4.58 0. 7232
Methanol 142, 1§ 1, 1588 57.30; 0. 9930
Ethanol 66.69 1.0134 18 0. 8624
Chloroform 0.44 1.4900, 0.03! 1. 4886
Carbon tetrachloride| 0.22] 1.5885| 0.43] 1.5958
Acetone 389, 56| 1.3954/384. 271 1.4124
Methyl ethyl ketone (437.70] 1.4078320.45] 1. 3689
Nitromethane 336. 31| 1.5325/229. 90 1. 4795
Nitroethane 335. 70| 1.4958{195.02| 1.4325

LT TNEOF ok TNEOE X b 4RI AE
v, f¢33 Table 2 IZRISWEAMOBIEROBE L O
BLES, = bex 2 L EROBEERESENIL
Ly, =be iy B 2BAIHEEZRF-TWSD
T RO %HBEDL, TNEOF ¢ 1,53, TNEOC

« 1.48 BEDY, ThidiBEEL LTHLFMRREL
S TW5,

2-2-2 RIREAHIETT

TNEOF K1t TNEOC & ¢ icdthizgfimn= b
vk bifh, FTORBATCRAEFHALTRSE, £
HBPRNEHEN +0.10/8, HEH +0.13/g TH B,
TR CInd 5 CHRREXE, LMVRET
iRV b oiREACD <, BRI L THBRR
WLDTH S, LMHLSFhIC C 2 H & YRR
BLEENTVBOT, THhERBMMETLIBRELRE
Sz tiriRErohs, £ZCTB ) BREEOfk
KL LTORREEREASTRI,

BIRREEI: Ske OTEERENRICL v JIS Hikkiz]
S>TEIELAA, TNEOC i3, »HR VST, 20
176 A 5~ 10cm, BILEHZT24% TNEOF
1/6 1BAEM 10~15cm T3IH/TH o - THik
vicik PETN ¥20ER1%ETHA 5, stk
BICIRVPRDAT 7 4 LR B LR, PIAIEET
NI 4 v ERMT—FAICHEE» LT TNEOC
OREKEMZ, MEEELACHERERETESICL
T2.5% OLF7 4 PEFEMLELOE, 1/6 B4R
10~15em &), 5% 571 »EFMLIES DI
20~25cm L7205, ’

ez TNEOF Ryt TNEOC dtiz BAM o

—115—
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DHIX 161°C THRAFL, 4M%iL 200°C (HiEN L5,
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Vo R EETTIRAICMUR B L BA LT, Htkd S
WIXBHROME, kel o MEBEHORBA ZiC
BLieboedbss Bbhs, TNEOF ot %
BRI BT 50 ¢ BB oGz T
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3-1 ZpORS T4 VBEOAN
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RTaR3Thsd, TNEOC 5o bit o
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Table 3 Properties of nitroparaffines

NitromethaneNitroethane

Formula CH,NO. | C;H;NO,
Molecular weight 61.04 75.07
Melting point (°C) -29 -9
Boiling point (°C) 101 114
Specific gravity (20°C) 1,139 1,052
Vapor pressure

Cramig, at 20°C) 27.8 15.6
Flash point (°C) 44 41
Lower explosion limit

(Vol. %) 7. 3 4. 0
Solubility

(g/100g water) 9.5 4.5
Oxygen balance (g/1g) -0.39 —0.96

RTV3H, =bexs  BETFRBRERESVEER
Tdv, Lhl=bet & st etioT 5L
WoTh, Skg OFMRRIBTHEL 60cm TRRBL
VDT, FRIZIEDTHRTHILEER S, #»
THhREVCEERH~ES i)t —BROHRER AR
CKRRICEBBIKELTHETD D 5, R LHERL
£ CHRHMRY, TOHERPCBEICASLOEH
bhs,

3-2 BEOLE L IEE

TNEOF % Table 2 {RUL /X 9z 200C T=}
BAZ L 100g iz 336g AR SN0  {AHE L DRRRIE
DORFEETFRTE Fig. 2 oX 512D, 30°C Tix 413

S

Solubility {g /103G kM)

ko ) L 'l
0 i0 20 30
Temperature (°C)

Fig. 2 Solubility of TNEOF in nitromethane
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Fig. 3 Relation between TNEOF content and
density

Do

HRGREORIMIE LG L 2 508 MR
MR Ll =bw ¥ ¥RET, TNEOF 77.08
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A TNEOF PRI 6_RHE MR IIE{ o T
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i1, Fig. 4 0 X 5 BRI SIcptv BEEIr Al
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EoWfRERL,
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Fig. 4 Rlation between TNEOF content and
viscosity .
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Fig. 5 Relation between temperature and
viscosity
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ENE Smm DOERE GBS, 50% obow
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m/sec T THL ESRED SO, ik BB
ik, RISTBNRRERICSH D, EfEEs TNE
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Fig. 6 Relation between TNEOF content and
detonation velocity
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Fig. 7 Relation between deusity and detona-
tion velocity
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FEsn b o Bohivy, TNEOC o 20% it
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Solutions of Orthoesters of Trinitroethanol in Nitroparaffines

Liquid Explosives (1]

by K.Shiino*, S.Fujiwara* and K.Kusakabe*

The explosive properties of the solutions of orthoesters of trinitroethanol in liquid

nitroparaffines were investigated.

Orthoesters of trinitroethanol such as tris-2, 2, 2-trinitroethylorthoformate (TNEOF)
and tetrakis-2, 2, 2-trinitroethylorthocarbonate (TNEOC) were prepared by the reaction
of 2,2,2-trinitroethanol with chloroform or carbontetrachloride in the presence of

ferric chloride.

These two substances are very soluble in nitroparaffines such as nitromethane and

nitroethane and the solutions are safe and powerful explosives.

They dont explode under the impact of a 5kg weight falling 50 cm.

The data on the density and detonation velocity of the solutions are tabulated

below:

Composition

TNEOF
NM
TNEOF
NM
TNEOF
NM
TNEOF
NE
TNEOF
NE
TNEOC
NM
TNEOC
NM

%)

55.0
50.0
66.7
33.3
7.1
22,9
66.7
33.3
77.0
23.0
69.7
30.3
66. |
33.9

Density (g/cc) Detonation velocity (m/sec)
1.356 7,075
1. 416 7,357
1.533 7,575
1. 406 7,067
1. 496 7,440
1. 480 7,350
1.433 7,098

NM : Nitromethane

NE : Nitroethane
(National Chemical Laboratory for Industry, Hiratsuka, Kanagawa)
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