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Table 1 Purity and symbol of peroxydicarbonates:
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Fig. 1 DTA and TG curves of peroxydicarbonates
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Fig. 2 Isothermal decomposition curves and linear
plots for a autocatalitic reaction for IPP
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Fig. 4 Isothermal decomposition curves and linear
plots for a 2-order reaction for NPP
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Table 2 Kinetic data for the thermal decomposition of peroxydicarbonates

Sample Temp.(T) Rate equation Activation Frequen_cy _fac_:tor
range dx/dt energy (k] /mol) In A(A:min—1)
IPP 44—49 kx(1—x) 277 103. 6
38—-42 k(l—-x)? 267 96.2
NPP 3951 ” 213 84.0
EHP 46—61 ” 174 60.5

Table 3 Temperature to give variousC half life(HL) (

) : literature (in dilute solution)

Temperature(C) In:=A/T-B
Sample 1 min. HL 1 hr. HL 10 hr. HL A B
IPP(H)* 55(88) 41 (56) - 29750 90.73
(L)* - 48 (56) 40(41) 32320 96.72
NPP 59(93) 43(57) 35(41) 27840 83.94
EHP 73(91) 51(58) 40(44) 20940 60.50

*Calcurated fron equation for high temperature range(H)and for low temperature range (L)
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Fig. 7 Gas chromatograms of decomposition pro-
ducts of peroxydicarbonates
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Table 4 Decomposition products of the
peroxydicarbonates

;eﬁli‘gl.\’f; : Products
1 CO;
2 C,Hg(trans — 2 —butene)
3 C,H,O (enthylene oxide)
4 C,H,c0 (methyl isopropyl ether)
5 CH,COCH,
6 C;H;0H (2—propanol)
7 CH:CH,CH,CH;
8 CH,CH,CHO
9 HCOOCH,CH,CH;
10 CH,;CH,CH,OH
11 CH,CH,CH (OH)CH;CH,4
12 CH;(CH,) ,CH;, CH,=CH(CH;) CH,
13 CH;CH=CHCH,0OH
14 C;H,, (trans — 3—heptene)
15 CsH;6(2—methyl — 1 —hexene)
R - + - CH;—~RCH, (6)
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The thermal decomposition of organic peroxides (V)

The thermal decomposition of peroxydicarbonates

by Yasutake HARA*, Yumiko, NOTOMI*, Hidetsugu NAKAMURA*
Mamoru SHIMIZU**, Takanori JINNOUCHI**

The temperatures of decomposition and the decomposition rates for three peroxydicar-
bonates in neat were measured to evaluate their stabilities to heat and the thermal decom-
position reaction schemes of these peroxydicarbonates were studied on the basis of the
qualitative and quantitative results by gaschromatography, mass spectrometry and
iodometry.

The rate equation for isothermal decomposition in neat are 2-order except for the
autocatalitic reaction of diisopropyl peroxydicarbonate at high temperatura range (above
447T).

The half-lifetime for the pure peroxides (in neat) are shorter than those in literature
for decomposition in the solution.

(*Department of Applied Chemistry, Faculty of Engineering, Kyusyu Institute of

Technology, Sensui-cho, Tobata, Kitakyusyu 804 Japan :
**Taketoyo Plant, Nippon Qil & Fats Co., Ltd., Taketoyo-cho, Chita-gun, Aichi
470-23 Japan)
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