B % i X

rocti NI ]

= u{btAHOBRFISHE (B128*) 1,3,5-F )= buxsE¥ oD
RO &L U % O FBA OB IEHED Hoig

F  ®EY LE BE™ RE K

L,3,5-+ 9= tuxv¥y (TNB) oBREEYME DTA 8, RBAHLREAESLAV

RRSHC, FFRAEOWESRLTIVRN LA,

TNB ¥ BETCMAT S LRRET 52, RBLDHIALFCRBLLISRT 3. HFP
THREL LFRORLRIL dz/dt=kx(1-2) TRTh, FROEE(L=* 1+ -2 36.6keal/

mol DA Shx,

TNB oBHETHII-RR-2,4,6-+ U = F e v ¥/ E4H0 BRKIEEY, Y0 =}
» bz EREORE AR, FREELERO=V e T, FRAKE EEk=
Fr¥—, BKBELSRBAEESOEBEYENLTESRLE,

L # i

1-Ri-2,4,6-F ) = } n RV {LAGD BRI
& LT, BERKMIME @E DTA) AV
M MIBKE OB LU, WHiC X T, Tk,
SR, NO, S L WELTHERL, —il
OYFRIR L ME L TR,

SEN, R HErAVT, R0k
HhpionvBTHSL3,5-tV=bevEy (I
T TNB) oRRiEEERNL, 2o, TCR@ERN
KRG LTREEI-R-2,4,6-F V= by £ ¥
DY ¥ LD THBL L.

2. s ®

TNB ix TNT 2E{EPLTfiohs bV =t &
REBROBERE" XD AR LI,

FAL: DTA SRR S B L =8B ©,
DTA i< X 5 3fEH%GIBEE 3 ¥5E DTA £5 (50
kg/cm® gauge) X FV-TC, BIEVICR~E FEE CX
.Y o

TNB oA@AEoFEIZ, BETF €1z TNB 2
WRLTLES S0, b ¢ o AEEEEYEEL
%o B, WE dmm, £X 0mm DN TR FIZH
6mg ORFYEHLTHL, FEORE CRTERM
hEALLBSHL, ARtY 100ml D=z -1
BT 5. TORE 10ml ZMKC 100m ZFHL »

M3 5 A24A DM

*g, Tk, 38, 333 (1977)
SAMINKFRBISH T4 LAMTFBRUKAL-1
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Fig.1 R @HARHAEBLHNVC, BETFCWREL
7= DTA 3 xv TG fh#t, DTA o EhHc
5%k, Rty s adghemMBlice gicidT
5 NO; #AREFH LR LR L,

TNB it 122C CcERLY, Jx 388COChHs
26, KETrRTS DTA #iffcr, *hEho
BRE—72BBLRD, REDOHERLIPAL D EV
BEC ST 3nic, TG omEED D MM 8
260C LizoT\ 3, & OBRERMAHECREEE
DFHRTL>TREBLDTCHINE —FE TIk o\
2, FRHELE BEEL B E o BERYMS,
TNB o 260C ic&it 3 FREXRD S &Y 0mm
Hg &3,

METCRBERXNHWEHh, SR LERBHALE-2
BBHHN D, BB X5 Rl 03 RMMHEB
EEVi2 379C ¢ b, %oBERN 5, TNB Ok
PIORBRETCEY 5 oK SEIEEMY 0.7kg/
cm? (gauge [E) CHBHEM 0, SOENALCHRED
RBC—IRBOHOGhBZ LR D, ENENLTS
O Lizf-T, HREE XD KW Co&KS i
PNELTEY, RBEY—-I7RKEL, THE D, ¥
—7BEEGENTRIZEA ERER P, 407C °d
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Fig. 1 Thermal analyses of 1,3,5-trinitro-
benzene
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Fig. 2 Ignition test of 1,3,5-trinitrobenzene
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TNB o4f#ix DTA oRfh ©—2 ¢ FREE
oD NOy ¥AOREY LSV, EROX ST
BEMPRZRAERTBRBFLIBLVWSDTH B, FlR
WMEEEE 10C/min, FEH 50kg/cm® gauge, S5mg

Vol.39, No.$, 1978

® TNB % Hv=i841k, BRHo BHEFL SR L
DE— 7R HBIEXIX 50C ¥t xb5BREDL
DTHbe

Fig.2 KRB K& LRBROMP LR LIz, BKTHRE
EER: 492C €, RARETZ QT oiiEk=% 1
& —3 29.6kcal/mol Lirotz,

3.2 TNB D4BHUAE &3 kU ZEHERER O SR

ROME

TNB R BETCtx, FMLATHRBLTLES
DT, #HFAMWFRTIHBLT, FHRUARERELE
#if% Fig.3(n) KR LA, ¥ RN I LCh4eE
3% NOy ¥ARXERL, TOREMERBY Fig.4
(IR Lo

ez dz/dt=kz(l1—x) CiREhB, T
¢ x it TNB ofBR 8Lt NO, R+ HhH
o EROFIAE In(z/(1-x)) LB ¢ & DRR
X, ThEhoROMIZRLAEX 5, = OHAMHH
0. 1~0. 90 T B\ IHIMEL R LTV 3,

FROUHBOMMEH» 5, KRR SEERE L
R, D Arrhenius 7u 5 p% Fig.5 R L
720 XOHR, HMOEE{L = X ¥—12 36.6kcal/
mol X NO; F4:3EEIH L T2 50. 2keal/mol
Dﬁﬁ”:m Bhfs'.o

BN ORDTE L =2 L # - Dl X T
DTA & (Kissinger 37) ¢ 3R & - {fi 61.8kcal/
mol (Tablel) & DMHENRFELV, BHRIEN L
REHZOWTIL DTA ECRDL: EiElL =R ¥ -
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Fig. 3 Decomposition of 1,3, 5-trinitroben-
zene at various temperatures
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Table 1 The thermal reactivities of 1-R-~2, 4, 6-trinitrobenzenes

— = =
Sample omp. (C) temp C) (kealjmol) yoSnition,
-H 379 407 61.8 492
~CH, 21 310 34.8 430
JcH, @9 m 197 .2
" \No 2%
* (2nd) 230 293 34.0
-OCH, 247 219 28.9 433
-OC,H, 248 718 32.8 438
(1st) 228 262 20.5
-OH 344
(2nd) 258 307 2.3
-C1 340 376 59.6 469
-NH, 331 364 46.9 485

DTA; Sample 5mg (sealed holder), Pressure 50kg/cm?® gauge(He), *dT/dt=10C/min,

*=Kissinger’s method
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<

Decomposition ratioix
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X
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-2
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Tire (oin)

(a) Ratio of THB decozposed - Time curves
(b) Plots of 1n x/(1-x) agoinst time

Fig. 4 NO; evolution from 1,3,5-trinitro-
benzene

LEEETROEME R BIE-RVLTCV-58, ki
CRH-BEER L2 HEoffiiz, ARxHEhT
MEBALTHWELI S 0ChH S0 D, Bk} 237
*, R& Lk NO; koS eEEc AhlcithiX
iz B&‘t‘o

8.3 1-Bifi-2,4,6-p Y= baxr U BREDE

RSEOHE _

1,3,6-+ 9 = brXvEvo Bk Td 51-MR
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G 2 8B LCHE L TRz, 5B, tThbo

— 258 —

ot
-1F P)
™
B
-
-2¢
-3}
1.5 1.55 1.6
1/T x 10°

@ :Decomposition, O :NO:; evolution
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Fig. 6 The correlation between decomposi-
tion temperatures and activation
energies
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Fig. 7 The correlation between decomposi-
tion temperatures and ignition tem-
peratures
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Vol. 39, No.5, 1978

RO, TNBzohomemﬁkg
< AENERCERT S,

&ie Kissinger 3TRD-MGRD Eiklb =20
A#—¢ DTA i v — 7{HE L o 1583 Fig. 6
IR L. Kissinger ki3 ©— 7 BEE D mBivEetk
FEIC X » TiEE b= XA ¥ =2 RS K CH 5
2, B0 - 9m&um%m&lmﬂmnfME
Lf~%0ﬁ&}ﬂb\ko

F Va0 DTA BB €~ 7MW 2~3F
whhh s, Fig.6 OEMERT YV Lol By —
2 kBEET XL, ﬁﬁﬁ&oﬁvmﬁnﬁﬁo
TElfb=F L F =D,

7 bV v OEREE (2000) o F87ix, RO
FRVEZbND L ERLEFRCILEL, XR0X
5 HBBEOTNC L EF L RBRETHIND,
fisoRB & Rir Y, Fig.6 OEBELSThi=OTD

AHo
CH;
Mo,

AMRARC 1 5 BREOERY, ERXROBEOX
512, 2,4,6-b V= bte7=v-Ai BoHh 3
2, ToBARBRIEOTIC L HRME— 7 LR
¥ — 7 OBEFEIEGE LT CR GO0 8V, %
724,62V =t 7% —LOREEIRT =V —
ABERELHLTVW 30T, @ik BRatowit
RFHRIh B,

COYXH5REBHT, FrYADH2BAOY—-7 L
F=v—=n, 723 b—-ABEHEORFEL, €IV YV
BX&E50TC, ©29 vBROBEYEHT, Fig.6 0
757 Lko—ERM KT o330 LHE X A
%o

mﬁvfumﬁbrbi5-bumA%% K d
~7: TNB k5K, HRlrAzhicRer R
BEXPRTCHIEIDLLLT, BTFLVWSRYRT
OCRKBEE & SRR & ORBES SR ES, B
# o Fig.7 KRLALL5KE, HRBBE B
VFEKBIEK 200C 4 Rics 8 flio KA RV-8K
2R L, SRR 2RKEES S RRECHREL
TWB T Edbhb,

1. % 1

TNB 3 HETCMBALTIRETHERTHH, #
ROEMHZh R CRFLIBLVWSRL ST,

EREE S LU NOy 77 2 DI Moo % HIHE
Rk dr/dt=kzx(l—2) TREh, FHROEEL=F
A ¥ —iY 36.6kcal/mol CH B,

TNB itk R MBEERRO=> I £ —F{L

— -OCH; — -OH
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The Thermal Reactivities of Nitro Compounds (XII)
The Decomposition of 1, 3, 5-trinitrobenzene and its Derivatives

by Yasutake Hara, Takaaki Torikai and Hideyo Osada

The thermal reactivities of 1,3, 5-trinitrobenzene (TNB) were studied by thermal

analyses. TNB vaporizes on heating under atmospheric pressure without decomposi-

. tion, but decomposes with violence at elevated pressure.
The rate equation is dx/dt=kx(1—x) for the decomposition of TNB and NO,
evolution from TNB on heating in sealed glass tube, and activation energy of TNB

decomposition is 36.6kcal/mol.

Some interesting results are obtained for the reactivities of 1-R-2, 4, 6-trinitro—
benzenes, and these are similar to those for nitrotoluenes about decomposition tem-

perature, activation energy and ignition temperature etc, :
(Department of Environmental Science, Kyushu Institute of Technology, Sensui,

Tobata, Kitakyushu, Japan)
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