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Table 1 Purity and symbol of benzoyl
peroxides: (R—CH,C00),
Substituent(R-) Purity (%) Symbol
H 98.3 BPO
o-Cl 98.6 o—CBP
m-—Cl 98.1 m—-CBP
p—Cl 98.1 p—CBP
o—CH;, 99.8 o—-TPO
m~—CH; 99.0 m-TPO
p—CH, 99.0 p—TPO
2.2 #ath

HETIRMND ¢ 7 o REMKRL L UTEETH
ity E, REBABRTA = ANOBHNAS
DLy m—A %o b DR A, RABE ) g,
IEAEEE 5 K/min CTRIE LA, RBBIEHRGY Y ©
L, AVST A, RXKICBORRMLERE LT,

RRKBEOTEIL, NEBm, BHIMmOBERE
BYAGCrL, 7ENCE YT o1, BREHIH500g
HRASHEARARBE T2 7 v, L RYIZED, 6

THRKE



1028 3108
BPO
' s
120
g o-CBP
[>] .
] )
-
u~-CBP
(] q
_ 50 100
< p-CBP
' 104
¥ 0o-TPO
2 '
& 115
w~-TPO
3 1
e L
1] 1 ]
50 100 150
Temperature/°C
Sample 1 mg(Seald holder)
dT/dt=5°C/min
Fig. 1 DSC curves of benzoyl peroxides
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Table 2 Decomposition temperature and heat of decomposition of benzoyl peroxides from

DSC
Decomposition temperature Heat of decomposition
Sample Initial(C) Peak(TC) (kJ/mol)

BPO 107 108 300
o—CBP 89 102 270
m—CBP 112 121 245
p—CBP 129 138 190
o—TPO 67 105 294
m-TPO 77 116 280
p—TPO 127 138 181
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Table 3 Ignition test of benzoyl peroxides

Ignition temp. (T) Activation
Sample Lowest 4sec energy (kJ/mol)
BPO 106(118sec) 129 87.4
o—CBP 87(122 ) 105 84.7
m~—CBP 114121 ) 138 86.5
p—CBP 127(147 ) 163 81.9
o—-TPO 104( 20 ) 131 57.7
m-TPO 110013 ) 136 60.2
p—-TPO 131(146 ) 157 91.5
() :Ignition delay time at the lowest temp.
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Fig. 2 Isothermal decomposition curves and linear
plots for equation ( 1 }{ m=n=1)for BPO
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Fig. 3 Isothermal decomposition curves and linear
plots for equation ( 1) (m=2,n=1 for
o—CBP)
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Fig. 4 Isothermal decomposition curves and linear
plots for a first-order reaction for o-TPO
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Fig. 5 Isothermal decomposition curves and linear

plots for a 3/2-order reaction for m-TPO

Table 4 Kinetic data for the thrmal decomposition for benzoyl peroxides

Sample Rate equation Activation Frequency factor
dx/dt= energy (kJ/mol) In A(A:hour™?)

BPO kx(1—x) 260 87.0
o—CBP kx?2(1-x) 248 86.9
m-—CBP kx?(1-x) 228 75.8
p—CBP kx2(1-—-x) 234 74.3
o-TPO k{l1-x) 125 39.3
m-—TPO k(l—x)32 139 42.8
p—TPO kx2(1-x) 266 85.2
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Table 5 Temperature to give various half life(HL)
( ):literature?®. 21 (in dilute solution)
Temperature(T) In=A/T-B
Sample Imin, HL 1hr, HL 10 hr. HL A B
BPO 111(130) 94(92) 85(74) 33690 91.85
o—-CBP 101 82 72 28750 81.01
m-CBP 125 103 92 28240 75.01
p—CBP 140(132) 119(94) 108(75) 31120 79.45
o—-TPO 114(113) 69(76) 48(57) 12130 35.46
m-TPO 115(131) 79(91) 62(73) 15790 44.79
p—TPO 135 115 104 32400 83.54
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The Thermal Decomposition of Organic Peroxides (1)
The Thermal Decomposition of the Derivatives of Benzoyl Peroxides

by Yasutake HARA*, Hidetsugu NAKAMURA®, Takanori JINNOUCHI**,
Kazuo MATSUYAMA** and Mamoru SHIMIZU**

The temperatures of decomposition, ignition temperatures and the decomposition
rates for benzoyl peroxide and its derivatives which are substituted in ortho-, meta- and
para-position by Cl and methyl group were measured to evaluate their stabilities to heat.

Various types of rate equation for isothermal decomposition in neat are found and they
are different from those in literature for decomposition in solution which is first order.
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Technology, Sensui-cho, Tobata, Kitakyushu 804 Japan
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