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O Thermal analysis of carbon nanomaterials
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PR AL : Alexander Bannov (Novosibirsk State Technical University)
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Enhanced hydrogen storage by doping catalysts and nanoconfinement

and thermal analysis study
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O Decomposition of hydrogen peroxide investigated with differential calorimetric techniques
- @R X} : Ekkehard Fuglein (NETZSCH-Gerdtebau GmbH)
- U8

FHA AF7] 251 = of

>

=

»

2

P>

o Mu
ok

AT

ol

o J
e
e
oft
-,
ro
N
1p>

b~

H1
e
ot
)

>

=
Q

>
S
=
i)
i
rfo
H1
g
1A%
&
r&
fon
.%
=<
w
3
=)
®
-
o
<
QO
<,
5
c
5
>
o))
=
o
o
At
ox
ol
ok
2

O Kinetic of thermal decomposition of light and heavy crude oils by thermal analysis

- YR A} : Michelle Gongalves Mothé (Federal University of Rio de Janeiro)
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O Thermal analysis for combustion research : data interpretation and challenges

- YR A © Wei-Ping Pan (Western Kentucky University)
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O Solid-solid phase transition or melting peak : dsc with microscope will let you know
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O Further investigation on calorimetric approach to apprise thermal explosion

In propylene purification process
- B R X} Chi-Min Shu (National Yunlin University of Science and Technology)
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O Explosion accident of DMPAT and its thermal hazard
- YR X} : Homg-Jang Liaw (National Kachsiung University of Science and Technology)
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O Pyrolysis characteristics of materials for 220kV cable and ignition route analyses
- YR A} : Qiyuan Xie (University of Science and Technology of China)
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O An intersection method for evaluation the activation temperature of a
chemical reaction

- H*ET\} © Yi Cheng (Nanjing University of Science and Technology)

- GEA M= stevhgo] AR dojus E/dst 2 =(activation temperature,
T)E 7RAI2=(To) = UrEJrLHﬂ O&Ur A2 es 255 T2} HE 5

o] O|2X 0 21} AlA|AIQl yfH o 7 X835t 9lo] EsFAA o] w2,

A ol &Sl MIA2=(T )9} ZHAl o] QAo wAPFOIA H/d e}

5 d& 4 %oy oAl =2 Polylactic acid/starch, RDX & 678 A| =9

R FF LoflvrsolA E4det 2Ee 5= RASHIA dojAl 2E9}

g o= 2 §8E. o JiAI2 R 30~70 Co Xpo]lS HY.

O Thermal satability analysis of benzotriazole as an additive in lithium-ion batteries
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Thermal Hazard Evaluation of Tert-butyl

Monoperoxymaleate by Calorimetric Technique

Yirac Choi, Jungsuk Lee, Donghyun Seo, Ousup Han, Keunwon Lee
Chemicals Safety & Health Research Center
Occupational Safety and Health Research Institute, KOSHA

Introduction ' |

Tert-butyl monoperoxymaleate{TBPM) is mainly used as onganic peroxide curing
agents for thermoset resins and has highly reactive and unstable exothermal
features. In south Korea, due to its unstably reactive nature, TBPM has caused
smaiﬂlamalrunamyreamum fire and explosions accidents in the

mn;]!mmwumwmumm:wgwtmmnnn-npmlgmam
the sutside by explosive decomposttion.

This study was conducted to investigate the thermal hazard of TBPM under
dynamic conditions using calorimetric technique. From the results, the proper
choice of safety conditions for storage, ha'ﬁm'tdlmmdmnufachlrﬂmwe
determined for avoiding violent y 1

Il. Experimental |

1) Materials
TBPM was obtained from the plant where the accident occurred.
[iable 5] TEPM Propertiss

L in ¥ Decomposition
I 1 CAS Number | 5 NFPA Index
| -[ P re("C)
e .
T 1331-62-0 114 ~ 116 Whitz solid |Mi(3), N&3) NrD)

2) Differential Scanning Calorimetry (DSC)
DSC measurements were performed using DSC1 instrument which was
obtained from Mettier Toledo, Switzerland. The measurements were
performed under air gas atmosphers with flow rate 50 mi/fmin. The samples
were placed in aluminum crucibles and the samples weights were 1-2 mg.
The measurements were started from ambient temperature to 600 *C and
non-isothermal tests of the scanning rate selected for the programmed
temperature ramp were 2, 5 and 10 “C/min.

3) Thermogravimetric analysis (TGA)
TGA measurements were performed using TGA/DSCY instrument which was
obtained from Mettler Toledo, Switzedand. The measurements were
performed under air and nitrogen gas atmosphere with flow rate 50 ml/min.
The samples were placed in aluminum oxide crucibles and the samples
weights were 5-6 mg. The measurements were started from ambient
temperature to 800 °C and heating rate was 10 “C/min for all samples.

ill. Results = |
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[Figurs 7] TRA curves fer TRFM [Figure 3} DSC eurves for TERM

Displayed in Figure 4 are the results obtained on the TBM using Mettler Toledo
DSC kinetics software{STARe). Apparent activation energies (E=) were derived
from the DSC data by comparing the percent conversion, or a, as a function of
the temperature for different heating rate (B). This technigue first developed by
Vyazovkin is refemed to as "Model-Free Kinetics™ and assumes Arhenius type
behavior for the chemical reactions.
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[Figure 4] Dsgres of conversion @ a4 & funceion of [Figure 5] Artvation energy 5 & functisn of
= ithon  tempersture ot different  hesticg conversion{a) for TEPM
Comversian Temperature {"C)
(5%} 125 130 135 140 145 150
10 170 086 03¢ 023 012 0065
i 20 - 108 058 031 017 004
E 30 - 118 063 034 013 011
50 - 132 071 03% 022 012
| 75 - 162 051 052 030 018
L o Vi = i 20 = - 113 066 DX 024

v i)

[Fgurs 61 Prediction of compersion/time curves st [sbis 3] Predicsion of comersion/time corves at
beenpe rtisses seloctabin tempertures

' Figure 7 shows the result of TD24
i estimation using the temperature

obtained from the DSC analysis of the
... TBPM. Temperature at which TMRad"
is 24 hours is called the TD24%.
Estimation of TD24 of the TBEPM based
on the extrapolated onset temperature

of 130 °C is in the temperature range
from 40 to 80 “C.

TEPM Tonme=130 T
(DSC result)

Figure 2 shows the TGA scans of TBPM degraded in nitrogen and air. TBPM
degrades in a single step at 130 "C. There also appears to be an additional step
that occurs in the temperature region 130-600 "C.

Figure 3 and Table 1 demonstraies a comparison of thermmal curve of
decomposition of TEM with three type of B by DSC. When B value was lower, the
decomposition reaction could be detected at a lower temperature. On the other
hand, if B value was higher, THE Tons= determined could delay decomposition
and the Trex was comespondingly higher.

[Table 2] Result of DSC tests of TEPM st varous with scanning rate of 2, 5 and 10 "C min™

1] Temperature at which time o madmam mate & 24 b 0O
Z) Tine o maxcimum mbe under adishatic conditiors (h)

[Figums 7] Comparison of ADT24, T2, 100 K
and 50 I rules, {Source: Festro otal 2000 )

IV. Conclusion =

As a result of evaluation of thermal stability using TGA and DSC, TBPM can
decompose quickly and cause a runaway reaction and thermal explosion at 130 °C
or less. Estimation of TD24 of the TBPM based on the exitrapolated onset

Sample mass Sl:inm\g rate Peak of AHUg)
(mg) {*C/min) Terrwam T Temperature (°C)
1 2 11954 12177 10se
132 E 12038 12813 1060
140 10 17571 13324 1149

of 130 °C is in the temperature range from 40 to 80 °C. The

mmmmmmmmmdemmmmt

This can be dangerous for the TBPM drying process, so the process should be

controfled at less than 40 “C. Explosive decomposition behaviors exceeding 1000

Jig even in an inert atmosphers. These results exceed 800 J/g, which is the
fuation criterion for the thermal stability of chemical substances.
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