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Thermal technique has been widely used for thermal hazard analysis of chemical substances and safety
management of chemical processes. In this paper, thermal hazard of cumene hydroperoxide with cumene solvent is
experimentally analyzed with DSC, Calve-type heat flux calorimeter and high sensitivity thermal activity monitor, and
the thermal decomposition mechanism is investigated with Raman spectroscopic analysis. Further, thermal risk
diagram of chemical process is shown and layer of protection analysis is described.
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Fig.1 Influence of heating rate on DSC curves of CHP80

under air flow.
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Fig.2 Influence of heating rate on the thermal behavior of CHP
80 with heat flux calorimeter C80 under N, flow.
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Table 1 Thermal behavior of CHP 80 under N, flow with
C80.
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Table 2 Thermal behavior of CHP 80 with TAM.
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Fig.3 Influence of set temperature on the thermal behavior of
CHP 80 with isothermal mode of heat flux calorimeter C80
under N, flow.
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Fig.4 Influence of set temperature on the thermal behavior of
CHP80 with isothermal mode of high sensitivity calorimeter
TAM.

Netsu Sokutei 43 (1) 2016

21

FOGHE Z2 fftfrd o &, RISEEER L 137 L= 2RD
BRERFEEZRTZemb, UFoXTRBTE L, »)

E(a) }f(a)

RT(7)

T, o 3R, A TAHERNE T, EIEE (b v ¥
—, RIIRIKES, TIXEE, f(o)IKEET NV TH D, Al
BN+, B b2 ¥ —, MGET VREERIC L -
TEAT 2O THILEOREKTH D, FIRMEEZITOHE
i, IREEIRR R OB L A2 D, AENTEERE RO T

Reloxr L CRES E 72 D, KT T VIR n IR
JEETANSEMERTT NV E THA DT IVNEET 5,

ZIT, f(lE, —EIREICBTZ2BVET —Z 05 do/dt
vsfayz7ay hL, TOLEDODHEEIDFEEEEBD L O
HWERTT LEEETHIET, SEMERETSHZ LN
REE 2D,

AT FIEICIIRE ST T2 @Y O FIER S
Bo 1 DIIFEMETH D, K% L CRIFEEIK T & IE¢E
b=V F—BARETHDL E L (kL TER), HDHKX
JGET I f (BT IR EFHES L, ibRak ki o
BIER D IR LT 2L X — L RSN % A 2 HIET
b5,

L) —DIMETH D, R()EZEOEEIZ, &5
TV I T, infbFRo & SR LHEE da/dr DR
Ry, EEEHK b (B b= X— LA ) %
Kb d, R)OWmBREE L5 EWRXEHD,

ln[d—a
dt

tnfbFalt, BRENSEET 5, BYIIE TIXEAG R H
W, PEBEHEEE» SIIRLRERD D Z EBELN,
BRRIZ C80 PIET —H b, a%zRODFIEFKRO LB
DV Ths,

[ (5()-B()) ar

da

=k(a)=4

i (M

(a)exp(

E(a)

RT(¢)

):m A)f(@) @

_ _9 3)
[~ (50)-B() &t Qo
da S@)-B) 4@ @)

[~ (5()-B() dt Qo

ST 7 F LB THY BOIZN—2 T4 ViR TH
Do TG, HRHIBIEE O, 7 FIXRH 1 £TD
HEE O, TH Y, ZOEENIBERATH D, do/dt iZZD
WEfsr T v, W £ 1231 2B g(¢) & B FEER T
BRLZIETH D, RQIEFEDOL I IcEREND,



L5

E()

RT(t

m{ﬁgl]=hhﬂay(a}- )

total

~—

A (Qf (ODNHIEIREICKH LTALETHD EMREL, B
% 2 OOREIRET,, TIIBW TR bRa% & 2 25 K
(t, DIZBITDRG)ERDT, MHDOEE EVRREHD,

In qu(tz) _ E(a)+E(a) (6)
qr, (t) RT, RT,

H"Tz_(fz):exp{ﬁ(i_ij} ™
g (4) R\T, T,

RODOERT 2 L AL, s ERECHELNZE

NEHNOBFHR MR ¢, (1) £, FEbRE 525852
NENFREATZBEENS, IEH b= L F =P RED L VD
ZETHhHD, FAMDIT, RSN E LT, &
RHEERE (SEHR) TE b B H kiR & Bl o E iR
FEIZBT 2B AR R~ FRETH Y, In gXkfIn D
BRICBWCHE—ORERTZ E2E®RT D, Zha%
ERET — % OREEE NS,

BEEOBIZEIC L 0, B2 DIREE, JEE IRV, CHPSO
FER(EEE 0.5 I CRABRFHE 27T Z EBMbLN TN
D280, RRFEEHEL G5 22 REibE 05 LINE
Lt z21T-7= L 25, Figs5 Rt X 912, C80, TAM
DOVTHOFRERICBNWTHEHREN RN, Zhicko
CTHPEEIZI T 25 RAE T — % OFEIBERAR Y D 2
LR ENT, Figs OEMROMEE M SHIEH LT R F—%
RDEXB)VLVIEY ODRIENRTA—FEHDH ENTE
Do

1000 ¢
3 130°C

= | /

E 10§

I I (

= 1E

L

T 01}

000 i i
102 104 106
Time [s]

Fig.5 Comparison of isothermal measurement of C80 and
TAM.
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Fig.6 AKTS model-free simulation of thermal decomposition
of CHP 80.
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Fig.7 Raman spectroscopic analysis of CHP80 with reaction
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Fig.11 Independent protection layer concept of chemical
process proposed by AIChE-CCPS.
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