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Abstract - Tertbutylperoxymaleate is the one of the organic peroxides used as a raw material
of initiator formulations of artificial marble manufacturing. In this study, the thermal decom-
position characteristic of TBPM was evaluated using the differential scanning calorimeter in
the air and nitrogen circumstance. Regardless of the reaction atmosphere, TBPM showed the
exothermic peak due to the drastic decomposition reaction below 130 C. The activation energy
estimated by dynamic methods had a range of 203~217 kJ/mol and that estimated by mod-
el-free analysis method had a range of 118~232 kJ/mol with a thermal conversion. And the
ADToy, the temperature that lead to the maximum heating rate within 24 hours, was evaluated
as (80~95) T using the estimated activation energy.
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Fig. 1. Shape and volumetric particle size distribu-
tion of TBPM.

Table 1. Results of particle size analysis for TBPM

particle size [um]
<10 % <50 % <90 %
1 5.33 31.37 76.63
Vol. ave. 2 5.92 31.92 79.21
(Dv) 3 5.35 31.42 7178
mean 553 31.57 77.87
1 0.42 0.58 1.00
No. ave. 2 0.42 0.58 1.01
(Dn) 3 042 0.58 1.00
mean 0.42 0.58 1.01
Table 2. Summary of DSCI1 Specification
Item Spec.
Temperature range (-50 ~ 700) C
Temperature accuracy +02°C
Temperature precision +0.02 C

Heating rate (0.02 ~ 300) C/min

Calorimetric resolution
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Integral  2452.52m]
normalized 101344 JgA-1
On 129,56 °C
Peak 134.08°C
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Fig. 2. Calorimetric thermogram of TBPM in DSC
analysis under air purge condition.
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Fig. 3. Calorimetric thermogram of TBPM
in DSC analysis under nitrogen purge
condition.

Table 3. Summary of DSC analysis of TBPM

Ti To Tinax Q

T JIg
Air 120 129.6 134.1 1013
N2 119 129.7 133.6 1070
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Table 4. Summary of major parameters used in
kinetic analysis

A [C/min] 5 10 30

Tinax [C] 127.2 130.8 133.8 138
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ig. 4. DSC curves of TBPM with different hea-
ting rates.
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Fig. 5. Correlation between heating rate and maxi-
mum temperature plotted by the Ozawa
model.
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Fig. 6. Correlation between heating rate and maxi-
mum temperature plotted by the Kissinger
model.
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Fig. 7. Correlation between heating rate and maxi-
mum temperature plotted by the ASTM
model.
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Fig. 8. Activation energy of TBPM estimated by
the Model-Free Kinetic Software of Me-
ttler Toledo.

Table 5. Summary of kinetic parameters of TBPM
using the different evaluation models

Parameter |  Unit Ozawa Kissinger ASTM E
698
Ea kJ/mol 212.78 203.09 217.02
k /min 3.14E25 2.25E27 1.72E28
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ABI|1s
C,  :heat capacity of materials, [J/kg - K]
D : correction factor for eq. (3), [-]
E,  :activation energy, [k]/mol]
k : pre-exponential factor, [/min]
Q..; :heatflow rate at Tref, [W/kg]
R : gas constant, [J/K - mol]
T : sample temperature for eq. (4), [K]
T, :temperature at which the maximum heat
flow rate generate [K or C]
TMR : time to maximum rate, [hr]
T, :reference temperature for eq. (4), [K]

Jg|A Ext
: constant for eq. (3), ['C/min] or [K/min]
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