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Table 1 Purity and symbol of peroxides

Sample Formula Purity (%) Symbol
t —butyl hydroperoxide (CH,);COOH 71.0 TBHP
cumene hydroperoxide CH:C(CH;),00H 83.3 CHP
di—t—butyl peroxide (CH,),COOC(CH,); 99.4 DTBP
dicumyl peroxide C:H;C(CH;),00C(CH,),CcH; 99.9 DCP
t—butyl cumyl peroxide (CH;);CO0C(CH,),CeH; 90. 1 TBCP

Table 2 Gas-liquid equiribrium data of peroxides
Boiling point(C) AHv ASv**

Sample Observed(Torr)  Caled. (760 Torr)*  (kJ/mol) (JK/-mol)

TBHP 35(17.0) 134.7 38.7 95.0

DTBP 110(757.5) 109.3 44.4 115.9

CHP 159( 99. 5) 226. 7 58. 6 118. 8

TBCP 138(68. 1) 212.2 53.6 110.0

* determinded by extrapolation for the linear Clapeyron—Clausius plot to 1 atm pressure

**at normal boiling point
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Table 3 Thermal decomposition temperature of peroxides by
DTA curves at 50kg/cd gauge

Sample initial temp. (C)  peak temp. ()
TBHP 78 131
DTBP 108 184
CHP 124 190
DCP 82 177
TBCP 98 179
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Table 4 Kinetic data for thermal decomposition of peroxides

Sample Ea(kJ}/mol) In A(A:min-")
observed literature®

TBHP 105.8 131.4 26.7

DTBP 148.1 150.1 39.0

CHP 131.5 125.5 34.9

DCP 162.0 169.9 44.2

TBCP 134.5 159.8 35.6
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Table 5 Temperatures to give various half life(HL)

( ):literature® (in dilute solution)
Temperature(C) Int=A/T-B
Sample 1min. HL 1hr. HL 10hr. HL A B
TBHP 198(265) 136(197) 108(167) 12670 26.87
DTBP 179(186) 137(144) 116(124) 17820 39.41
CHP 176(255) 129(188) 107(158) 15800 35.19
DCP 164(171) 128(135) 103Q117) 19450 44.48
TBCP 176 (175) 130(138) 109(120) 16160 35.97
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Table 6 Decomposition products in mol/mol

Peroxides DTBP TBCP DCP
Molecular Wt. 146 208 270
Methods* ) 2) (1 (2) 4] (2)
CH, 0.39 0.10 0.49 0.26 0.49 0.39
C.H; 0.14 0.26 0.01 0.15 trace 0.06
co 0.04 0.05 0.05 0.04 0.04 0.01
CH,COCH, 1.42 2.24 0.69 0.89 trace trace
(CH,);COH 0.09 0.02 0.21 0.05 - -
CH,COC¢H;, - - 0.70 0.89 1.33 1.73
CqHs(CH,),COH - - trace trace 0.18 0.09
Total Wt. (g) 100.6 142.2 149.1 171.9 193.0 228.2

%) 68.9 97.4 7.7 82.6 71.5 84.5

*(1) by heating to 200C at a heating rate of 3C/min

(2) by heating at 200C for 3min (isothermal)

ZHE LTV, MAREOA X HE120), (2, (5)
DRENETHBH, BIRLFRGEL)TRBIEW
OREAMbAIdIZY b v =8 v OERBAPEZ
{IeaT, Tra—nsrsvRNERTS,
HROBRIRTORFRNOTIL, 7/ ETA2—
ROERFND TV 5D, ATFROERTRT
na = ORIV e, S HILERSKRIHEE
Lo TR IVWDRIEDE - ARENRD D1
HTHB,

4. & B
BRACHOBEEEL RN L TR L 5 egla%x
1o

1) WETiIckWCIDTBP iR LERETH Y,
IRTH L LIEERT S,

2) METFTCRIMMABE, ©—-2BE, 2%
E-20KEIRLISRENAKLR, WTANE
ELEAFLFTSHIN

3) EBSBR—REERIE - THRT L, &tEL
=R A¥~ LHERT L CRBREEA RGN, T
hoBBHLBULLFRBERCLTTEL0LHE
2bhd,

4) BEEXEEORELLDERBILt -7+ 1%
% >2TBHP s X U'DTBP A e RETH &0

5) BAPTHBELLEXRMIL, ARRTOUE
ffiX oEL, BRATERLAEVHENTEETCH S, &
DAL TBHP S CHP D~ 4 Fa i d4+q FT
BEThD,

6) BRI TORREY, BRILLCOKETIEHE

BR3¢



RN LB T A a—- 1A BRHTHEDITL
T, KRRTIZ, ¥ b »OERENE
x R

1) $R%B—, H&fk, 29, 737 (1971)

2) HEBRILHHRR 71 — 788, “HHRBRILS-%
Db & THOFM", LI %1 (1972)

3) D. C. Noller, S. J. Mazurowski, G. F. Linden, F.
J. G. De Leeuw, O. L. Mageli, Ind. Eng. Chem.,
56, 18 (1964)

4) LMl E, BRERX, POZH, JUBEEYN, B
£T%, 4,131 (1965)

5) X ER, SHRMEM, KAk, FE % @
HAE=, LM, ibid, 23, 82 (1984)

6) Ko, fiaft, 27, 701 (1969)

7) LR E ibid. 22, 574 (1964)

8) BAMENTE, “HiRARY

9) G #82, HEEH, THXHK 37,233 (1976)

10) HMEE, Hefk, 27, 257 (1969)

1) 88 &, “tFEEEOMEERMHE(L)", b4
F) A (1970)p271

12) Ji %, I {9, fEEH, THKHE 36,
255 (1975)

13) 88 ©. “tEELOMBBHTR(L)", L%
B A (1970)p349

14) EARE, H41, 21, 164 (1963)

15) M. S. Kharasch, A. Fono, W. Nudenberg, J. Org.
Chem., 16, 105 (1951)

16) M. S. Kharasch, A. Fono, W. Nudenberg, ibid.,
16, 113 (1951)
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The temperatures of decomposition and the decomposition rates for alkyl hydroperox-
ides and dialkyl peroxides in neat were measured to evaluate their stabilities to heat, and
the thermal decomposition reaction schemes of these peroxides were studied on the basis of
the qualiative and quantitative results by gas chromatography, mass spectrometry and
iodometry.

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