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Table 1 Purity and symbol of peroxyketals:
( CH3);COOROOC(CH;3),
Substituent(R—) Purity Symbol
HsC, CHs
97.4 PH3M
HaC
<::>( 97.5 PHC
CHsCH a\
/
C N 97.1 PH22
CHs
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Fig. 1 DTA and TG curves of peroxyketals
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plots for a 3/2-order reaction for PHC

TitPHIM®PHCiz & K& 2\, COEAILTHE
BORHOBERB IUFBERYOEROBLIZLS
CENTG @AM HFHIN S, B, PH22 Tix
100 OWEMY 54 B0/ LT, fiz200C ¥ Tic
B DTHBIEERYLE > TV 5,

3.2 HRIEOLR

fi » D H RBRIEH O FFRFHBIEL TTHEOME L
T, ¥MWEBEE= 2L X -GS, LN
ILARILOA R L T OEERREN V215D

IRKE



1] i A 3 1

0 1 2 3 4 5
Time(hr)

Fig. 4 Isothermal decomposition curves and linear
plots for a 3/2-order reaction for PH 22
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Fig. 5 Arrhenius plots for the decomposition of
peroxyketals
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Table 2 Kinetic data for the thermal decomposition of peroxyketals

Samp! Rate equation Activation energy Frequency factor
ple dx/dt (kJ/mol) in A(A;min-7)
PH3M k{1~x)¥? 168 48.2
PHC ” 165 . 47.2
PH22 ” 132 36.4
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Table 3 Temperature to give various half life(HL) ( ):literature(in dilute solution)

Temperature('C) In t=A/T-B
Sample 1min. HL 1hr. HL 10hr. HL A B
PH3M 144(148) 112(109) 95.8( 90) 20240 48.49
PHC 146(154) 113(112) 96.3( 91) 19880 47.44
PH22 162(161) 118(121) 96.7(103) 15830 36.42
1 " (pH3M]
5
2 4 6
A A
i ) ~ ] 1
30 50 100 150
1
{PHC]
7 89 40
11 12
N\ N 0
' [ ]
30 50 100 150
1 (PH22)
13
[l Il 1 (]
30 50 100 150
Column Temperature (°C)
No and products are the same as those in Table 4
Fig. 6 Gas chromatograms of decomposition products of peroxyketals
A1) ;.\:‘ iR IR 5 -
=2 (VT—1)/k ) AR TR FERLUEVRIETCTRRETH » 1ok

L OB LR Table ISR LA, —DORLAVGCH
“DEMMRE 2 HEE I L Table 312 L
oo W Th o0z LT PH22i2B8+ 3
BEN—F®H<, PHMEPHCix Th & hiE<, &
BRI CBEE -1,

ERADMHLBENBTOERBRRB COXERMBS
THEN, ZRBOFRLAVG-RIECOBREE A2
BB HRhv, ShiaFkicBs LBk 7
EAD, BRE~NY V0% L URRIHE= AT

—250—

HERle>TB, T1:25CI2B0 5 ¥ HE+
5 &—FECPHRCHEE 0, BRICKH 586
Bz LA LT,

3.3 AIMRERD
SROEBRIEIZ OV TR B~ - OB e R
DO TCIRE S, AR ST AFTFRBORL
RS- LY, RENR VB Fikv@r+5 Ll
Ressd, BRI BRETHAINVLERED
HAIr=2 b Y50 Fig 6 IZ/RL, =ARSZ b2
HEFHRIhBILEH L LOBRITORKPS Table

IRAE



Table 4 Decomposition products of the peroxyketals(mol/mol)

Peak No. Products PH3M PHC PH22
in Fig.6 -+ 2)* 1) (2) ) (2)
1 acetone 1.79 0.96 1.61 0.46 1.57 0.90
2 t—butano! 0.23 1.04 0.18 1.17 0.12 0.17
2,4, 4— trimethyl _ _
3 ~ 1 - pentene 0.03 trace - -
1.1, 3— trimethyl — _ _ _ _
4 cyclopentane 0.04 trace
2,2, 4— trimethyl— _ _ _ _
5 h e 0.22 trace
3.3,5— trimethyl - _ _ _ _
6 cyclohexanone 0.01 0.02
. n—pentane - - 0.02 0.01 - -
7 n—hexane - — 0.04 trace - -
8 2— methylhexane - - 0.05 trace - -
9 n—heptane - - 0.10 trace - -
10 n—pentanal - - 0.16 trace - -
11 cyclohexanone - - 0.02 trace - -
12 n—dodecane - - 0.07 trace - -
13 ethylmethyltketone - - - - 0.19 0.26

*(1) by heating at 180T for 3 min

(2) by heating to 180T at a heating rate of 3K/min
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52, 2- Bis(t-butyldioxy)- 3- methylbutane =2\

TRELLARAPCORE L BMloRGA, PH22IZ

DLTLELORZ EFTHIERD X HiTieh,
R(OOC(CH,) 3),—~(CH,);COORO-

+-0C(CH,), 0]
{ R= CH,CCH,CH,)
(CH,);COORO-
—CH,;CO00C(CH,);+ - CH,CH, (5)

(CH,);COORO-—CH;COCH,CH, + (CH,),C00-
(6)
CH;CO00C(CH,);—CH,C00-+-0C(CHy); (7)
B, WRDLIFIC2ODBE-BEGEENOID
D1oMHRL, BUCTERDO LS IARL=AT 1
PRSI ERT IBB\ERE LT3, FERAD
PH221: RA,®OPHIM °PHC L2 Rz 0, HiEyr b+
YHERTAHE AOERBLIFALLh TV,
BEL= 27 AchlERDIZEBEVLILLS
12, (ORO L S5 ARLE SR TIN B R0 X
512CO BT ARMITRERTVS, -7 b ¥
LFSARBOIRDESIZ2FA T hANBREL
T74 b Ai2le 5M00RD L S I KBRS EHV-Tt-
THE =2l D,
CH,CO00C(CH,);—CH;: + CO,+ - OC(CH,);(8)
-OC(CH,)s—CH;COCH, + CH;- (9)
-OC(CH,);+ PH—(CH;),COH+P- (1)
AZRRDOL S BFER ULV REBTCILARML=2 T2
FUEOERNBETELM 122 EDHW),.GIDE
BrEs B EL, L. EAEX0HEHENS
L, BRARCRAORD 1 FFHRL, HRULLVR
B ROERIBMIBEE LB LS TH B,
4. % I
JtfioBMity s — L OBEREHEYEHLTRDO X
5 eiBEkilr,
DSBBERIMOBKILYy s -2t LLBEAER
LTH A,
2)FMRE L PH22 Mk NTH L E L, HE
KRizvFh{ dedt=k(1-x)¥(x: FHRE) &

/ey AN

DERMOBERFEL T T -THATH L,

1 3~ 1085R D D% & 2 H AL LR OHE
E2{AULT, PH2A RS, D 2Hiki &
ALE LBETH 1,

HULEDOYENHFERROHHRAOBMELr 5 — 1

IO LERET, RO FAEOFERREIEIZIZ
LACEMETHE LER 5.
S)FMERDOFHIBIX, FRLEVRETCII—
HAMALERTEYELRLTH S,
X ®

1) D.C. Noller, S. J. Marurowski, G. F. Linden, F. J.
G. De Leeuw, O. L. Mageli, Ind. Eng. Chem.,
56, 19(1964)

2) 2 i¥W. E. Cass, J. Am, Chem. Soc., 68,
1976 (1946)

3) C. H. Bamford and C. F. H. Tipper,*Comprehen-
sive Chemical Kinetics 5, Decomposition and
Isomerization of Organic Compounds”®,
Elsevier(1972)p. 488

4) T. Komai and S. Suyama, Bull. Chem. Soc. Jpn.,
58, 3045(1985)

5) HRARLHHR 7+ — 78, “HRERLY -
Z0{LFE L TROAM -7, LFEITRLE(1973)p.
137

6) HAMEHTEH, “HRA{LY"

7 C. G. Swain, W. H. Stockmayer, J. Am, Chem.
Soc. 72, 5426(1950)

8) N. Nozaki, P. D. Bartlett, ibid., 68, 1686 (1946)

9) B F®, PHEW, BHEH Bl—X, §K
F, L¥Kk3¥E, 52, 350(1991)

10) ibid., 52, 356(1991)

1) K #¥&, £H $, PHEM, K F HA
*#, ibid, 52, 377(1991)

12) E. Stenhagen, S. Abrahamson, F. W. McLaffer-
ty, Atlas of Mass Spectral Data, John Wiley and
Sons(1969)

—252—

it J¢



The thermal decomposition of organic peroxides( V)
The thermal decomposition of peroxyketals

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

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

The rate equations for isothermal decomposition in neat are 3/2 order, and the half-life
for the pure peroxides(in neat)are the same as those in literature for decomposition in solu-
tion.
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