M RE X

L OTTTTVTH T

RICHALEDE D K K -BEERED TR (F—&)
DSC 7 — 2 # A\ ic HEERIGCHEDE DB RIEDHEE

HHEME, HFRZFRY, FE #

EBAER, HAIER,

BHE="*

ARSI ILFHROEERE & HIREEIZSWT, DSCF—» L HEL, F0EMEI-
WTEHER LI, DSCORRIM(Qpsc) X REFD, SLTBILAREE (Thsc) ¥ ifh e T8N, AT
REECEYRY 7o, b LItk 25, ERENSIHH & EEBELSVHE L X 2O0FK
iILahhilc, SOKRENS, ROEPBEEMBOHI,

EP=log Qpsc—0.38 log(Tpsc—25)—1.67

S CTEPHOUT X ERIEIL o, T 00l L IS ETEREN D B,
FRic LT, SRR LT, SSPIg#* /i,

SS=log Qusc—0.72 log(Tpsc — 25) —0.98

ZZTSSHOLLT e oiE, HIREBIm-C = bev ¥ L, O EReIFAkZy,

1. BLsic

{ftEHROPIZIIREIECEND R LER S —FF
OHBRN1H D, BFEART, bA\itiboHR L RE
LTRABARLLERTHETHS, chbofhHOPIZ
AL CRROGRIEYH2bOND D, kit
HSNTIhHEDOHRLIUR » THRIZE - 1o
B, IGENROKK - BRGERIERXDS 10HD
VWO DHENRD D, AEORR AROBELA
VAN, B - CRBiEEFT 2, RU
HLLRBRICL » CTRRIELTET 5 kL ETH
30,

ALUERRE Y ASHe T, GRIEYTFET
BHEMNRLBEEOT -ERE 5250, ThHD
RBEIZ—BOA A HE TREB TRV £ 5 MEH
HENhs, HICHYERERS TREODHEL DA
12 & > THRENLHER, ETTTFMIRREL T,
it 0 5 5B A AT, 12 Lo TERIRYR
BREREGTHA2FRBL & TH B,

AP RORSE AR ROLERE, G, §t
Rk - CHicrnk§ - BRBEEBRELTFNTE L
© mfe2E5H 18 AER

*PERKRFETEFRICILER

T113 WEHBXREFE 7—3—1
TEL 03-812-2111p9#7291
»RARA-FES P UHTES

YWORRIZREHE 1—22—6
TEL 03-911-5138

Kogyo Kayeku, Vol. 48, No. 5, 1987

HbHo L, HECOREIHRTHC LiXAET
53EEALR DT, HEHRBRY TS\, A7

Yy~ = v 7RRORERE & FHOHRBROKR L OO
%, RTZenoHRYBMRLA,

K$E-BRO X5 e BRI O MR EiG i BRT
SBAMTAENRTFE LT, RGHERTHGERE
NFELbhD, F7F57v—v 4 v (BIREXEPY
VCRARCHEHOBH. ERPOBBORHBYELL
V)DWEIL, BUCHROE ARG LTRALAERT
3 &, BET L RRESHRCMSGERAEL Ficmsh
ShRIEXHEL, KhoRANEERTE. BI50
LAEOHRR YNNG E LTREAABHT 55, KIS
#EREMGEBRENRBELRATF LB EREHIMNE
WTHHH,

R & RICHGRE B ETE DR 7 Y —
= v 7R E LTk, DSCURELEAMRBIE) R
UDTACTREBAD ) A D5, DSCLDTA LR
BErEmgofEcl{, FHARHHEDOR 7Y -
=2y 7RREL LTRFATH Y, XRABRBET
BRI ELTHEEVHFENDD,

LTI, DSCF— 2 LBRAEREIHEL TR
§ MBS EE? Th L RBRBEEB & STRARE & 0HE
EDVWTEMN LR Y <3,

1RI5 ERELYR~<5R%EL LTIV {21DH
EARBERTV3Y, $ETORT, KROBHIR
CEEUEN S F 1 v B HRRAT (BAM) THZR S

—311—



1 50/60 B RBY KR T S EIEOR Y
HETHARBELE LTRATWS EBbA S,

Lal, CoREcLEEsrbs, HoM
OHEBRLYLT VLEBho Lo, BT
5T MLVWF7I S v—v 5 v EE
TERHCOLTREOEREYE L  §Ff
TERLZLETHS,

FELE, BLWF75 7L~ 4 vOFE
ki Mk IR HEHRT & A\ Lo 7]
FRAHERRCHEBTEL EARLLEDS,
REofFgkict 2 RBER YAV TDSC
F— g L ORERTG, DSCF — 212 L B(E
BEEEO B BN L,

BREOOBERBRE L LTHESVRER
BARL—EOTHD, Lnl, TOHET
o= be~y ¥y ORlRhBRO L 5
ERERERMYOITREELYRIECEL V. F
EORECERENEOBREEORFFI XS
Bz L Mk I B Ay By Lo E R
ARBRYBAELL?, CORRBRETCM-C=
be~v¥v(m-DNB) L b @REDO L, 0%
+, BEEOLNE—& L, X, TEER
RIS CIE T & o B H o RE R
EkE LTUMY v VTRBREHREY L, coRBT
BRTNT L hiSEEOHELERN L1, N EDBE
F—5 DSCEOHREERT, DSCF— 212X B
REEOBELHFIToHELYRE L,

2. AVWEF—%

2.1 SC-DSC#—%

ZEOMRES CRECERM I EH 24 (SO
DSCF¥ - %M, RBRERUT— s 0—FBIILY
BRMICER L TH B, DSCH R (Qps) 1L MYV BT
BB TRDI, DSCHEBHIBEE ( The) (XDSC
BB~ — 251 v ESHEBLERAC - 7O LYHE
DERBLEOTHENGBONHBE TASTM ES3
7122 X % extraporated onset temperature 24241
3,

3.2 {EIAlF—%

25 G T — 212 BAM CRIZ Shi 7 — 29
TRV, BIEERK IS CEBMES 0 E LT,
HESBRE RO L 5 i P A TEEYHC
DUTHRHBARRUHIEF RGBT
AHERBRERY YA,

2.3 HBRBEF—9

Mk D& ARY AV LT RBRARRR MY
+ v THRBOBRIY ¥ L,

3. HBRLER

log Qosc

—312—

3.0

2.5

20

log ‘Tnsc -25)

Fig. 1 Plot of log Qusc vs. log (Tpsc25)
(O detonation propagation
@ deflagration propagation
X no explosion propagation

DSC7 — # L ERERVEHTRBEX{U ST 5%
BIZV L OMDRAL T 1o BROCEREDOHE
DR RCEE ORAGE >V N TRAIL
DrERRHLI,

log Quse, a log(Tpse—25)+b mn

Table 1:2 Quse, Tpse, log Qpsc, log{Tpse —25)

RUEBEo B (EiR+, TEE IR LA,
Fig. liclog(Tpse —25) 1o+ 5 log Qpsc® 7 = o b
BRLE, XBTEER, @LF775 YL - 5 EE,
ORBIsERyRT, 7> =72, 90%:8
b~y 714 e EXBREHOPRRPETHD L
XEETS L, EE-TEEMREQXTET L
MTE3,

log Qusc=0.38 log( T — 25) +1.67 (2)
OB LY Lo nERETH D, TOLOIR
EREThHs, =T X CERBEHEHREPY
ET% LI,

EP=log Qunu — 0.38 log(Tys —25) —1.67 (3)
EP>0 0 it fEigtE T, EP<00} 0l RERE
LIERBIh S, Hil7 v =0 akBRUTIRGORE
F— 2 ORBCE/T H>THHHOEPROIOLL LTS
D, F7F5 V-2 5 viEiET 5HEDOEPIL0.0
EOLDHITH e, COFEMEERT —24MLT
BETLENH B,

THKFE



L861 ‘G 'ON ‘B '1OA ‘nyedey oABoy

—&Ig —

Table 1 Estimation of explosion propagation and shock sensitivity from DSC data
Compound Qusc T psc log Qosc log (Tusc-25) | explosion propagation . shock sensitivity
cal/g C EP obs. SS obs.

2, 4, 6-Trinitrotoluene (TNT) 600 309 2.78 2.45 0.18 + 0.04 +
2, 4, 6-Trinitrophenol (picric acid ) 536 274 2,73 2.40 0.15 + 0.02 +
2, 4, 6-Trinitro-m-xylene 637 308 2.80 2.45 0.20 + 0.06 +
m-Dinitrohenzene (m-DNB) 700 340 2.85 2.50 0.23 + 0.07 +
2, 4-Dinitrotoluene (2, 4-DNT) 500 320 2.70 2.47 0.09 + —0.06 -
2, 4, 6-Diazodinitrophenol (DDNP ) 496 155 2.70 2.11 0.23 + 0.20 +
Trimethylenetrinitramine (RDX) 968 214 2.99 2.28 0.45 + 0.37 +
Tetramethylenctetranitramine (HMX) 821 287 2.91 2.42 0.32 + 0.19 +
2;:‘;:;?3‘;"53}‘3‘?""""”"“' 690 190 2.84 2.22 0.33 + 0.26 +
Ammonium nitrate 401 258 2.60 2.37 0.03 + —-0.09 -

(NH,) 2504+ 2NH,NOy 612 288 2.79 2.42 0.20 + 0.07
Benzoyl peroxide (BPO) 295 112 2. 47 1.94 0.06 + 0.09 +
809, BPO 4-109% water 265 112 2. 42 1.94 0.01 + 0.04 +
80% BPO + 10% water 235 112 2.37 1.94 -0.04 - —-0.01 -
Lauroyl peroxide 210 86 2.32 1.79 ~0.03 - 0.05 +
ety ras 160 % 2.20 1.83 -o7 - ~010 -
t-Butyl perbenzoate 293 129 2.47 2.02 0.03 + 0.04 +
Dicumyl peroxide 188 151 2.27 2.10 -0.20 - —0.22 -
Azodicarbonamide 250 203 2. 40 2.25 -0.13 - —-0.20 -
a. a’-Azobisisobutylonitril (AIBN) 290 100 2.46 1.88 0.08 + 0.13 +
p-Toluenesulfonyl hydrazide 220 128 2.34 2.10 -0.13 - —-0.15
5-Chlorothiadiazole (5-CT) 350 168 2.54 2.16 0.05 + 0.01 +
Sodium dimethylsulfinate “7’? ;gg —0.10 - —0.12
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Prediction of Fire and Explosion Hazards of Reactive Chemicals (1).
Estimation of Explosive Properties of Self-Reactive Chemicals from SC-DSC Data

by Tadao YOSHIDA*, Fujiroku YOSHIZAWA®*, Mamoru ITOH*
Takehiro MATSUNAGA®*, Masatoshi WATANABE**
and Masamitsu TAMURA®*

The correlations of observed explosion propagation and shock sensitivity with DSC
date of self-reactive materials were examined. Plot of DSC decomposition heat (Qpsc)
against DSC extrapolated onset temperature (Tpsc) gave two distinctive scattering
area of points for explosion propagation and no propagation. From the plot, the follow-
ing judgement function EP was derived:

EP=log Qpsc—0.38 log(Tpsc —25) —1.67
If EP is less than 0, no explosion propagation is expected and vice versa.
Similarly, the SS function for shock sensitivity was derived as follows:
SS=log Qpsc—0.72 log(Tpsc—25) —0.98
If SS is Less than 0, the sensitivity is expected less than m-dinitrobenzene and
vice versa.
(*Department of Reaction Chemistry, Faculty of Engineering, The University
of Tokyo, Hongo, Bunkyo—Ku, Tokyo 113, Japan
**Tokyo Laboratory, Nippon Peroxide Co. Ltd., 1—22—6, Shinden, Adachiku,
Tokyo 123, Japan)
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