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2-Chloro-N-(Cyano-2-thienyl methyl) acetamide(CCTA) = & kS A3 3l=t] AH83l= SA 2N A 2
Aol A= AT A A 32 5 Atk B AFNM = GTFEAT7I(TGA) AP S 53 2o & dF
W3l =4 0 2 B A%5S 32lsty, ANFALFA(DSC)E o] &3] AENEA S H7FSFATE CCTAE 991
ToAlA &g Eaut-g-o] FA3MA FAY3FH 2.H, Kissinger method, Kissinger-Akahira- Sunose(KAS) method,
Flynn-Wall-Ozawa(FWO) method & ©|-8-3+ &4 3} |14 2] A4+ A 3}, 242} 162 kI/mol, 140 kJ/mol, 139 kJ/mol .2
YUERTE S48 AR & o] &3] A4k 2443t o] AL E & 5o S8t 259 Tpu= 52~55 CE 37}
=

Abstract - 2-Chloro-N-(Cyano-2-thienyl methyl) acetamide (CCTA) is an intermediate used for synthesiz-
ing pesticides. It is stable at room temperature and pressure but can be decomposed when heat is accumulated.
In this study, the decomposition characteristics were evaluated by measuring the weight change according to
temperature using a Thermogravimetry analyzer(TGA), and the thermal decomposition characteristics were
evaluated using Differential Scanning Calorimeter(DSC). The exothermic decomposition reaction occurred
rapidly at about 91 C, and the activation energy determined by using Kissinger method, Kissinger -
Akahira-Sunose(KAS) method, and Flynn-Wall-Ozawa(FWO) method were 162 kJ/mol, 149 kJ/mol and 139
kJ/mol, respectively. Tpo4, the temperature at which the maximum heating rate is reached within 24 hours, was
evaluated as 52~55 C using the estimated activation energy.
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Kissinger method, Kissinger-Akahira-Sunose(KAS)
method, Flynn-Wall-Ozawa(FWO) method Z}2}2] =
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Table 1. Thermodynamic data from DSC curves
of CCTA at heating rate of 5 C/min

T, [C] | Tw [C] | AH /gl
Melting 84 91 -95
air
Exothermic 92 94 379
Melting 84 90 -109
NZ
Exothermic 91 93 292
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Fig. 2. DSC thermogram of CCTA.
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2-Chloro-N-(Cyano-2-thienyl methyl) acetamide 2] &% $134 2 £ E4
Table 2. Kissinger analysis of DSC curves with different heating rates
Heating Rate A [C/min] T K] T[K] 1/ T, x10° [K-1] —In(3 T ? E, [kJ/mol]
5 364.38 132772.8 2.7444 10.1870
10 367.98 135409.3 2.7175 9.5135
15 370.14 137003.6 2.7017 9.1197 0.9702 162.20
20 372.74 138935.1 2.6828 8.8460
25 375.34 140880.1 2.6643 8.6368
KAS
-8.5
30 A
| | v
25 °C/min ™ v
20 °C/min —_ -9.0 1
& 90 15 °C/min —- _ g
E =
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2 B
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wol 3 B
o] m 90%
§ § i 3 i -10.5 T T T T
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Fig 3. DSC thermograms of CCTA leth heating Fig. 5. KAS plots of CCTA.
rate of 5, 10, 15, 20, 25 C/min.
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Fig. 4. Kissinger plot of CCTA.
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Fig. 6. FWO plots of CCTA.

3.3.2 KAS method 9l 2] 3 &4 glof 1%

KAS method®ll &3+ A28 S 3]o x| &} 2
2] AF}E Table 39 A5G T 5712 24T o)A
o dF5H B A HE 0831 0.1~0.9 Alol o] A&

Sk 7h 2~ 8k 3] 4] Al26d A5% 2022 109



i)

olg- AEH - B4

Table 3. Activation energy for CCTA calculated using the KAS and FWO methods at different con-

versions
KAS FWO
Conversion (o)
E. [kJ/mol] e E. [kJ/mol] e
0.1 183.51 0.987 180.22 0.988
02 172,51 0.991 169.78 0.992
03 162.11 0.994 159.91 0.995
0.4 150.95 0.996 149.31 0.996
0.5 140.07 0.997 138.98 0.997
0.6 129.45 0.997 128.91 0.998
0.7 118.72 0.997 118.93 0.998
0.8 107.79 0.995 108.35 0.996
0.9 95.32 0.985 96.55 0.987
Mean 140.05 0.993 138.99 0.994
2. 7} [ E-g A A &7 = dlE &gl
LX) ol] H]#| &t} KAS methodoll 2] 8 844 3ol ] 180
7 74-E 140.05 kI/mol & Al AHE T}
160 -
3.3.3 FWO method ]| |3 E43}e]12) g
FWO methodol] ¢]& H&d Saslouxet 2 2
o] A3+ Table 3o YERHR oM, 5749 Sedmoll %
A dFF A AE 0] 831 0.1~0.9 Ato] ] A
g8 sl loghet 1/ 7S Z53+ A3E Fig. 69 101 [ ras
e A5 AZEoA Ay AAE 81 - fwo
StRoH, 71&7 2 Aol VA & ALkt 23, % : : : :
TS 138.99 kI/mol & = L EFSTH 00 02 04 06 08 10
Conversion (o)
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Fig. 7. Variation of Ea at different conversions
for CCTA.
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Fig. 8. Variation of TMR with the various kine-
tic analysis model for CCTA decomposi-
tion reaction.
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