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2. A Survey on Evaluation Techniques of Reaction Runaway Hazards
in Chemical Processes*

by Takayuki ANDO**, Yasuhiro FusmoTo** and Mieko KUMASAKT**

Abstract : The thermal runaway process of chemical reactions is characterized particularly by a pro-
gressive increase in heat generation rate, temperature and pressure. It is initiated when heat generation
from particular chemicals undergoing exothermic reaction or decomposition becomes greater than cool-
ing capacity of facilities.

In this report, we have enumerated the factors to affect the balance of heat generation and dissipation
in chemical processes, and compared the importance of each factor.

Subsequently, some evaluation equipments for the characteristics of chemical reactions, the most
important factor of all, such as DSC(Differential Scanning Calorimeter), ARC (Accelerating Rate
Calorimeter), RC1, and SuperCRC were introduced and the feature of each equipment was compared.

Finally, two examples of the application of evaluation equipments for investigation of reaction runaway
accidents which occurred recently in Japan were shown.
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Table 1 Factors required to assess the possibility of
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Fig. 3 Effects of metal salts on the decomposition
of hydrogen peroxide.
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Fig. 4 Effects of ferric chloride concentration on

the decomposition of hydrogen peroxide.
BRI KFROSEICKIFTIERS () B
EDFE

WA o BEZ B L0 TH S, KD
DI, WAL gk &R S OKBHIRE R,
FINHFEL 0.1 mmol/ge L7z Fig. 3 Offelid i Hg
IbAKRFEARBHERE S0 OBGEHRTH Y, Hfhidwy
M TH 5o MWALE BRI Z R/ L2561,
ATEBICRARAGRZLERL, T0KIZIFEED
TRE LT —F, HALE ZSKEWE MR 72%6
Tld, WAL SR E R L THREARIZ/DNS VR0
WA, W IR SR L 720

Fig. 4, Fig.5 %, ThZh#ERAILKFEKERIC



{27 04 AU B UGB BPEO FFA T-12 51 C

250 [y Ty
r | R e CuCl: 20%] ]
200+ i —--CuCl2 10%} 1
[ t —CuCl: 1% ]
150 i ]
I ) ]
= 100f S .
E- [ iM
ERN T W
-LE SO,L ! . o —-j
R | RN ]
o L = - 4
I 0 rf\ ——— — .._,.-
—50F ]
—10 P R BN [P | NP BN
04 6 8 10 12 14 16 18 20
Time(min)
Fig. 5 Effects of cupric chloride concentration on

the decomposition of hydrogen peroxide.
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Fig. 6 Effects of ionic state of iron on the decomposition
of hydroxylamine(50wt% aq)

ERAOXIILT I 50wt%IKBHEDDIEIC
RIFTHOFEDSE



— 10 —

FIEEAERAPEDONZ W ERHLNE 2o
70T, TOREORKE LT, 7V -4kl F >
DREPRFEIC LA LTRELZRE T 5LENH
5 Z EDPHL 7,

5. &8

LGS 7 2t 212 B W TRIBDRENLEL 550
Bhid, LRSS X B2 & BB~ O i X
BEHEDNG VAIZX->TTE 5,

CCTE, WHEDONT VR ET LT EHI%
L, TNENOEEEICOWTHE L7,

DWT, b EETH LS BEROZE) % 5F
fili 3 % 72 OFHliZE E O Fl & L TDSC, ARC, RC 1,
SuperCRC% Z81¥, TNENDOREHIIOVWTHEL
725

5 P8 T SN i B B A 26 1 2 F W TG O FH o
BRIRNT % {1 o 726l % 2 DR L7z,

1 DILBEERILKE & &EEY & o SO ek
DOVWTHREFELZEZDDOTHY, ) —2lde FuFx
VT IVEGAF v EDOREREICETAHDT
H5bo

FE SE LRI U 78 L

NIIS-SRR-NO.27 (2002)

1)

2)

3)

4)

5)

SE 3

RRIGY - B =T XA - MR E R, RO E O B
EVEIC B 2 0P 58 — B it L OV Bl 2 —,
KGN R ZE S5 RIIS-SRR-83-1
(1983).

Ry 8% - RN 2 AL O B fa Bk o AT &
T, EEER AR KA ERRIIS-SD-88
(1988).

WYk - R - REIER -, EHR R
B2 BMBALKERRSY v 7 BB, #ET
%, 41-2, 114-118 (2002).

t Fax vy I yEOBRRBREBRNE L RAe B
P IZONWT, EEREMAENLEN A FNIIS-
SG-NO.1 (2001).

REWSSERE T - EARHEDL - ZHEMEZ, e FuFx v
VT I VHOGHRIIRITTERA T OB, 5§
34l T HM AR E W PRE, 79-80
(20014F 11 7).

CFR 1449 H 6 H  =#)



	目次

