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ERAEEHDOMRE (FE—B
B4 Lic & 3 Methylhydroperoxide D43 %
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2 OIS M) B DN BAE, MIERME LTET 2N b 0B8R L ETF 2T
SRR DONTHS. RILKFOBRE HERNBECRTY, B~ 0BRIkHE $HE
AL, ZPEORBCH L TEEZGVEFET2ERFTRCEKBINAZD, i L TER
SN ABERMLIMIIER L REER, B LACOTEHEL, #2oT2x0H A<, A2
24T 5BRIcHOER, HHELRPTHS. A3 I 2EHEER{ILHST2HE
&, HREL LTHBMEESC Lo THENTH 305 To 1.0 2 DRt BmatRs -
LEbhTHah, %ﬂ!it@ﬁ‘]tﬁﬁ&ﬁé&‘fg&nr@&w %OTZ%O)EI@(DEFR&&@
Mk LTalEekiBRtmEMEHE L L THOER YD, B c ORI 2 B8y iHh s
TAHMIX D, B8 EBEAEOBHE I SDVWTASLDREYS L5 LOBRO T, REY
HEOMMx alkylhydroperoxide BIF dialkylperoxide {2 DWW T, Q45 BB{LEESL HE
LB A2 2 —HRHIRCRD 2 8M{LHhOHmBRItBInER ¥ maH b, il
AEHOBRIBBLYIETS FVEETHS L MM 205 ROFE T2 b F &1
THRVEHTHS.

BRILAFERZDOLISTFPI2EOH 24750, ZDIHELI2HEO H ¥ 7orxr ik
L THERThE, a&ylhydroperoﬁide (ROOH) &ik dialkylperoxide (ROOR) 2o 3. #
DTZEDBRILMIZ OHEH¥BRILKECLEUT2HIEZCREBINS. 2508%
oW TARILKELAEARBETILY, BRLKEDRGLLETI2HIZLD, 2
EOTAFAKOBEBR L ZREEOSC 22 MmB T LMK, Hokd 2 Bidns.

BRICKECHELTE ZidOW3HME V2 0EAFBREZINTED. Bz 048K
BOCBIL TRRACREOATAS. BB v 1 ¥, $RIAS Y 2110k 28Ik KD
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6) B. V. Aivazov, N. . Keyer and N. B. Neumann, deta Physicochim. U. R. S. S., 14, 201 (1941).
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44812, Bredig #BZBEDA 2L OTHEANTED,” BERKERY LIV EXOHS
Y ALY BRDORBEL AT X VIR I NA. T A BELHOH, alkylhydroper-
oxide i2HHWBRATAIZEG 2%, dialkylperoxide X RIETH 3. alkylhydmperoxide %)
KIEF DWW, Rieche u. Hiz” BEEBYRFEL LTHRELD, 20ERMESTL
D, TOSBRERREAEZNLTHE V. :

RESHCR TR b MA@, B methylhydroperoxide (CH;OOH) ¥ kg2
T, AE/ ¥R L LTAMELY, TORRELIEL, BRIEAROHE LLELA
ELRDTCHB.

REABRUFZE

Methylhydroperoxide. Rische u. Hitz9 @F#kiz &k DTHED7. 0%MBERILKTARK
180g 117k 250 cc. ¥~ ZIFAFAHER 100g ¥ M~TKKCEHL, ML BHL
B 409 kB 210g k¥ 40 SAEICR A EMT 5. WEEMB X 2EmM~eE b S 1
B RE R 5. RIRCHHLEDOSHMERCaEi:: L, R METERTS. X
RELEOTHRL TR BRI E, = ~F Ll TEELERCHMNL, =~ F Lkt ki
KRR Y - ¥ CERT 3. 3 RMEEFR(ARLTY, =—-FAifHE LTARICAR
2%, TRESCCOBB T~ ¥ RDZFEEL THRMEE, FEILH 60°C 0%
MTRMBENL, 38~40°/66 mm QWG % &£ D7, BoN7HRABDHE L dP=0.9966 ¢H
D Wil LTEIGBRILHES 0.32mol/l CHBLTNHREL, ZXEEOBEIILT
L7 BRtHSAMIRETS I, KB SBTIBAVED0E, HEZ XD T
(ERTIHCSD%.

BE . KERYC L O TREREKEOHMRRE MU bN2 b DLERA—THOT, B
FERWPIIT Svedberg 2B L D ERAEBEEHOTHEHE LD 2AE S S, AEVRED
CTARE/ABLEAZSDEROY. TORESAFEHROBERX 1~5x10-g-atom/l CTH
DT, 2 E OB LE L.

RAFE BHEDEE0.32~0.04 mol/l) Dmethylhydroperoxide sKiik 100ce. ¥ = 7

7) G. Bredig und Mitarbeiter, Z. physik, Chem., 31, 259 (1899); 37, 1, 323 (1901); 66, 162 (1909); -70,
34 (1909); 81, 385 (1912); Ber., 37, 798 (1904): usw.; T. S. Price und A. D. Denning, Z. physié.
Chem., 46, 89 (1903); D. A. Mclnnes, /. Am. Chem. Soc., 36, 878 (1914): J. Groh, Z. physik. Chem.,
88, 414 (1914); T. Iredale, /. Chem. Soc., 119, 109 (1921), 121, 1536 (1922); Ii. V. Tartar and N.
K. Schaffer, J. Am. Chem. Soc.; 59, 2604 (1928); M. A. Ileath and J. II. Walton, J. Phys. Chem.,
37, 979 (1933); usw.

8) k=, Az, 13. 74 (B 14), 15, 1, 155 (M3 16), 16, 1 (78 17).

9) A. Rieche und F. Hitz, Ber., 62, 2458 (1929).

) ARBICUE LA AR Y A A FBTFRARRBBREL =HLIC L Vo= L0 TH 3.
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722t D, EEMPUCANTHEOHEE I ED. HIEMOKRASY 4L L EROERE
£ (lee~10ce) ¥ €=y MITRY, BREMWRRCEAL, HORY REERIL T 5.
T AR LR OEE AR 05 15\ REEH Bee. B @ =Y B TREV, 2R RER HREE I RIE

HRETANTHRE Lt SRR THEBREIREYEEL2. K
r BB & RN BB ET 700, RIER Y EHIID T L CHEY B U, REkY
L ICIREBL, Boe~Y rOfkifE, R ETORMSECHEBTIHCIY, ZE0HBERET
AHIBEBDI.

ERFE. BRCHOERIREAOFEVGS 2D, 2OHMRIMALBRhIFKELEY
FU7. B, GRERERMEREE M BLA X b BRAMLM\ - L O T 2 W IRIE ¥ 7 F BERE W s
HITHEL TEET28RIHLrERT20TH2H, Z2OBEL LTKXOINL F72o%.

# 195K BE MK b ON BRERERE & T 5. O Y EfIC 100cc. T L b, =75
ZALANTEL. RKE&ZRL DHH L S YECROFERNMCEATS £, REPORS
BRI MIT I D TREV TR 2N, LORERIERIEL, S 10y ET 20
b, —~HRBADHZE 01N 7 A BREETHE L. HOBRKBREEXE MEF®ES, AR
SMEBLTREYERT 00, RAHC100cc &b, BERILHE IMATZWERICOWT
HELT, HETIMELTOR. Hidh3 FhOBERE L £0.05c. THor%.

Rieche u. Hitz” {2 methylhydroperoxide 2 JDFEHII L O TER I EEINDZLDTH
{, BRLHO-HOH I, Md2ORALIBAI L OTEFEL (60~80%) L DTH
P2HEME L. X Medwedeff u. Podjapolskaja® {iﬁi@@ﬁk?ﬁﬁfm Bz hic methylhydro-
peroxide & A, 20°C ic AT L i, 2 Wef), 45MEMIKE LBz ¥R LessR, Rk
FO—MOIPHBM INZFXEBO%, A2 O a2 bi &, = OREMRE S E
EMRIC—ETS 30, BRILMOBRELIOTEFLILOTOIIEY R, KEBINT
FORHES L O TREEMDER MBS D0 TFORMRL H—K Ol To 5.

Table I

The percentage found from the solution of known concentration of

methylhydroperoxide by means of iodometry.

Concentration of CIH;OOH in mol/l 2 found
0.0802 103.3
0.1604 101.8
0.3208 103.2

BATERUNET 2 BRIMOR L ) bSIRRBMER~DH, ZTOW BB EO I
RRBFIC—HLTHS. BRIMOERCRT, TOMTHRRESRBORLD bALE
DTH/LNBT L WRAERINIHTES. P~ MISROBRILMICRT, ORI

~
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I oTHALRAMEY, BERECRIKINZBEORIVEEINZ LI IKRLEIHENVD
o 3. ZHOWEE LOBRL D TR, HOFES IOTAM ELVWBRILHOE LM T
s EOMAEB R BN D. BOARBRICRT LEE DR, REHERHOBRILHOREOE
" BEEMBHE TR, ZOABNERLLANE I WOTS 35 b, FHTERISE M
! MICS LWERER~NERSTH 5. O L, HHlSh2BRIEHOD S BREK HH
| BRCHBLELARBLE~GUT L, LOMFFEC L OTHESCRELBHLBEEOL
s, -
Hoft. #EMCRE 3 methylhydroperoxide DERAMHIIFBICH(, ERLBHY
ez, BRIHEREMEL ORELE K L5720, RIHSREM~T—RKE Lk
PP B RIS T LAcdS, ORI IBIFRPICE RS Y 1T 0T, BRILHDOS
BB LN LB LY, HOMcRS MREBbhvwT L ¥mok. XHES iR
, RTHDT, RUEP RO RERRICHR TSR L8 R hork.
v RIT LB DI DBRILARIC OV CRABERRETOR. U1 B« R —BEDBRILAE
T oW, MEE, A—F%c TARILKEOSMEIE L ME L. BLIEDHS, B8
fLkROERICIR, @~ ¥ ERMBEEEFRE O, XM LcBHEY 23 methylhydro-
peroxide DIPGDI DY 21—0 ICHEBL TRV, )

REERRUVROER
Methylhydroperoxide & i@&R{LK¥K & MEkic —RXEIC THRT 3 DL L,

d(P)
7 =IC0EPJ,

R (PLil@RithDBEL 2. EXEWAILT
—In(P)=kit+C
log (P)= —0.4343 kot + C”
SEERICEL BT A HBEERROFEY Ve &0, Vee(P) &2k
log V=—0.4343 kot +C”’
i logV &t SQXERIFREL Y, LOEROMERDS 04343 k=L TH 3.

1. Methylhydroperoxide @R & I BE.

40°C T methylhydroperoxide @@[EEH* 0.04, 0.08, 0.16, 0.24, 0.32 mol/l # 3 #&ig 100
ce. iT, K& 194 7/ LBk See. F AT DT AR ITOWT, V-V &t L OBME Y R
—EOm< 5. kT Vo, V Wk »RERA RS ¢ & 5R21ICR 0 2 8Bt DR 35
THDOT, Vo RBHERROFISY LOFME D HEC I OTROTSOTH 5. ZHEOK
RICHLT log V L5 ¢ & ORBRB=EOMS 5 5. BRI 0 RM(, KELKE
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BES L b 10~20 SMEDMID log V O&ic s T 2 ik S &, ZKBWTFOLHRER

TESLDL2 DX OEAIT LM S,

¢ (min)

Fig. 1. The volume change of titration of CH;O0H

Exp. No. 3, V;=15.42

with time.

Faxp. No. 1, Vo=437

Exp. No. 2, V,=T7.87
Exp. No. 4, V,=2474

B L b O EWh 6, iF LT Oty
B ¥ REOMEHS, RS EEHLHT
AT eictd. MLTEESIEL { —KX i
STi#FF+ 305 PR ZE QR =R T Hpi
INB3TEERLTHS. TEROEHRDOBIHD
b, WO KXEORERYE LTREERET

FITIRT 5.

KIEE® RARBICERNLIZ D2 AHOHE
SR MO, BEILKEDRRE & BAFRATERIC

Table IT

17 BRI REORBTORME S B, Zickk

\\\\
08 F
2
v \\\\\\
1

A 1 i —
0 30 60 90 120
¢ (min)

Fig. 2. The log }'~¢ curves at various
initial concentrations of CIH[,OOH.

Exp. No. 1 0.04 molfl

Exp. No. 2 0.08 molfl
Exp. No. 3 0.16 mol/l
Exp. No. 4 0.24 mol/l

Exp. No. 3 0.32 mol/l

The values of £ of the main stage of the decomposition at different initial

concentrations of CII;OOIL.

Reaction Amount of Initial concen- Duration of initial
Exp. No. ° Pt-sol taken tration of CH{;,O0H rration P 3
temp. (°C) (cc) (molfl) stage a (min)
1 40 5 0.04 12 7.81-10—
2 " 0.08 - 20 8.21.10-4%
3 » i 0.16 22 8.21.10-1
4 ” " 0.24 21 7.99-10—4
5 ” " 0.32 235 7.29.10-4
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roTIELTHE R A EREATY, AARBICRT L HEOTD, LLA—-0HS
J n (BEEL20) £ F O, BIEMIC k0T DHMBRE LM L. HSIELE O log Vet
Wed 5. BIHELKC 10~20 SEOMUIE L, 2

R RERSED OGN . BLBMRILKEDE 14}
Az, FHEOPEIE methylhydroperoxide @ R ¢

fircds. HOFRIOMOBIMICONTE
RBCEME2 L TH 5. BEMAFEDOEAIC
P EZRO—AFEREBH Y RUILEHB=X0
i & 3. Methylhydroperoxide i ¥iz iBifR{kk
FEOMNDOHAIC D, —AREHEERIIE AKX 04 . : . v —
0 20 4 60 8 100 120
HEHEOFBEICIERNETS 5. ¢ (min)
BELAEOER I = 4 Fiv L 358D, —R% Fig. 3. The log ¥~ curves at various

initial concentrations of HOOH.

C—ARHE RRIZCERECENLOTHETL Exp. No. ¥, 0075 moll;

i, ER IS BEHONTED, X EOM AR Exp. No. 2, 0.150 mol/l;

~ - : . ~  Exp. No. 3/, 0.225 mol/l;

CRTH, TOFWIIMIEL LT, REOEE Exp. No. 4/, 0.300 mol/l.
Table III

The values of £ of the main stage of the decomposition at different initial

concentrations of hydrogen peroxide.

Reaction Concentration of Initial concen- Duration of
Exp. No. temp. (°C) Pt-s0l tration of HOOH initial stage £
P- (Pt-so! ccf100 cc soln) (mol/l) a (min)
vV 40 0.2381 0.075 ’ 14 2.77.10-3
2 » " 0.150 10 2.67-10—3
3 " " 0.225 18 2.62:10~3
4/ " ” 0.300 16 2.31.10-3

L L —RREBCHACE Y FEDTDOTH 5. Methylhydroperoxide SF 2 Bici@rR{bAkFE
FOIED H ¥ CHy RICEHR LI DIKBEF, MIZHVH 2 OB GARIL kLS
PLTHES AT 2L b~ L, methylhydioperoxide OB =2 v 4 FiIL X 35ES, [
BC—ARBIRLATHL I T LB BENIY, BRECRTEROELSIHOBRN L K
L, M ZORERFERIARICHOVBECRERETCHIT LI MhekoT.

2. RERE:EE.

R B34/ 2 [{EHR Bee. %m;&%& LT, 30°, 46°, 45°,-50°C & Tk 4« 0.08 X X 0.16 mol/l
WRICO\W THOLSREBNRICRS. '

DB EIT  FERIC, REEOEBICIPEERL TERVBHON, ZHFRANLBED LR
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CIOTZOBIKER 5. ML TEEBESEECRT—ARICESIT OIS, 22X
b 2T —ARERE EW R ENEBUROM 5. ZHEOMICONT logh &K
REOU T £ OBIEY L, HEEO
12 S BRI D b, DT Arhenius O
BRIRILD. 2 X b —REHEHSD R b

0
1/ 34 | -
1.0 .
2 3o
N
&0
2
30 F
<«
3
- 48t
) is |
0 30 60 90 120 id4 ) ; ) i
¢ (min) 30 31 32 33  34x10-
Fig. 4. The variation of log V~¢ curve with 1
reaction temperature. r
Exp. No. 6, 0.08 molfl, 30°C: Exp. No. 7, 0.08 Fig. 5. The relation between

molfl, 40°C: FExp. No. 8, 0.08 mol/l, 45°C;

Exp. No. 9, 0.08 molfl, 50°C; Exp. No. 10, 0.16
molfl, 30°C; Exp. No. 11, 0.16 molfl, 40°C; @ Tnitial concentration=0.08 mol/!
Exp. No. 12, 0.16 molfl, 50°C.

1
/3 —
log & and =

O Initial coacentration=0.16 mol/l

Table 1V

The velocity constants of the main stage of the. decomposition of methylhydroperoxide

at different temperatures.

Conc. of | Volume of Reacti 1 Duration of
Exp. No.| CH;O0H | Pusol taken | o =€ 0% —= initial stage £ log &
(mol/1) (cc) P- 7 a(min)
6 0.08 5 30 3.299.10-3 23 4.04-10-4 1.6068
7 ” ”" 40 3.194-10-3 23 8.28-10-4 19184
8 " " 45 3.144-10-3 19 1.29-10-3 31106
9 " " 50 3095.10-3 23, | 1.92.10-3 3.2835
10 0.16 ” 30 3.299.10-3 23 3.78-10-4 3.5780
n " " 40 3.194-10-3 20 8.21.10—+ 19143
2 " » 50 3.095-10-3 15 1711013 3.2338

OB ER AR 145 kal/mol 2155, BRMUAECHT AL EBRIFEEO S
HMRERN, 21 ViBRIEAFROSBCHT 358 L LT 12.0kal/mol #453.

e
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Table V
The velocity constants of the main stage of the decomposition of hydrogen

peroxide at different temperatures.

Initial conc. | Conc. of Pt-sol Reaction 1 'Dl'u:ation of
Exp. No.| of HOOH ( Pt-sol cc ) temp. (°C) - initial stage FE log %
(mol/1} 100 cc. soln, a (min) .

B 5 0.075 0.2381 30 3.299.10-3 16 142.10-3 | 31529
& " " 35 3.246-10-3 16 193103 | 32804
L 7/ " 40 3.194.10-3 14 2.77.10-% | 3.4426
E & ., " 45 3.144.10-* 12 333.10-3 | 3.5219
¥ 0.150 : 30 3.299.10-* 14 12410-% | 30846
e 10/ " " 35 3-245.10-9 10 1.8110-% | 3.2570
b w . » 10 3194103 | 10 27410-3 | 34373
s 12/ 45 3.14410-3 8 39310~ | 3.6001

e Bredig u. v. Bemneck™ 1XF1& = v 4 FiT X 2 BB AEMROTEHEALSL LT 11.7keal ¥
A.f?if‘: B, SUKBEERIR 30°C (T S0 3 FFARAbBAE L THe = O E B TH 5. #OTIHEICBRHE
’ KEOME LTHENT 120keal i, HKOMEL I —HF5b0THS. — Fmethyl-

hydroperoxide Dffi& L TE b1z 14.5keal i, BRL/AKROME HEIL T, ABIEOEME
DHLDOTHH 5T EHE~DLILS. B)H methylhydroperoxide 1 CH, tOBA LTzT it X
b, TOSTREEVBEILKEL D LHBLL Y, H#OTEORBEHELFRRILLr TR 2. ko
BEe— Wz OREEPE LT 20 L B3N 305 AR OREC Fikk#d KL ZaT
ERFEHCHENGBITLTHA. BoREP=KE Y HEBIL THhE 3¢, BRI KK R

TRAKY v OBRED: % RAkcHb¥, ZOREFEYIT methylhydroperoxide k b AT
ot » 5. #Hi{ OinE methylhydroperoxide DREMOW AL, MAOTENE~LNETHL
! 553, MEEIE SN I2mE methylhydroperoxide O FEHEL MO @AY T 3 BH TR AW &

i Hiiha.
IO REORENREERE L L TR eA@EL LT, () RIEMEDONS Y L RE~OMKE

L RO Q) B Y KB IR 3 A0 RENFE~ONS. BY I ()OBELEERE ¥

! ERT L LT, TORER—KE I 5~ETH b5, 20 RHEOEIHLHMIE REME
‘ RHRIC Skeal BELZHRER DR, RICEBICBILOME VihitkEEOTH 3.
RBXIC Bredig u. Teletow "|iBFLAKFMIC DWTZ D 11.7keal i 3 i 1E{bE, HHEHEE
ODREXEECHA~NIVBEL VE~T, MECHBRIEM L3 LOKBRYEI. 2E0HK
. IoHENBL, SOPETRT O RERERMR DTS LE~BNS.
1 3. BRI INDOEREOES.

.

10) G. Bredig und R. M. v. Berneck, Z. pavsit. Chem., 31, 259 (1899).
11) G. Bredig und J. Teletow, Z. Elekirockem., 12, 581 (1906).
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Be Y LORDOEMLIC X 2 MRREOBMEE L b1z, 40°C icid-T, 0.08 mol/l ##ed 100
e it, Fxp& s vBERERO 1, 2.5, 5, 10ce. ¥ M~THMILI-E 80 R, HAEOM
(3. MhoParcd, R log V~t thiRORIckBiLk {, MWILEERL VRN
205, HOPECRLNSZ S LOBEDYEL
ROMELDOTH . BIb, Yrofkow®mc 09
IOTEMEEXRB AORTTHEDT, Yr gy
OFEI KA AR WEMCRY SMENELC,
foC log Vet i i dep sicm L
L, —HEESOEKRIOMMORLE, ¥ 09
m@ﬁoﬂwmm6¢&<@¢féa.@ﬁﬁ

0.8
ARECPRTY roBOBMIThLRERY L O
BINERD THLTHITENRONS. 07 ¢
—BC I OBEORLIC Y SREERERH 4| . T
oML AR TH~LN 5. 20 40 60 8 100 120
k C\» 2 (min) .
e (W ) ’ Fig. 6. The log V'~¢ curves at various

Pt-sol concentrations.

EE B/ rnoBENRA C, ¢ k3RO Exp. No. 13, Pi-sol=1.0 cc.

FEAWTDY, n REXCTHS. 2L Exp. No. 14, 2.5 ce.; Exp. No. 15, 5.0cc.:
’ Exp. No. 16, 10.0 cc.

Table VI
The effect of the variation in the Pt-sol concentralion on the velocity

constant of the main stage.

® Reaction | Initial conc. | Volume of | Conc. of Pt-sol Duration of]
I‘;“f’ temp. | of CH;OOH | Pt-sol taken ( Pt-sol cc log € |[initial stage £ log £
) (°C) (molfl) (cc) 100¢c soln) a(min)
13 40 0.08 1.0 0.990 1.9957 13 6.94-10~¢ | 4.8416
o " " 25 244 0.3872 15 7.85-10-4 | 3.8947
15 " " 5.0 4.76 0.6778 20 8.29-10~4 | 19184
16 " n - 100 9.09 0.9536 15 9.32.10-4 | 1.9692
k k
oo T
tED

log k=n log C+log 7y
HOTHAD SNDBEILRG S logk L logC i EEBME L2 b, ZOHIZE n ¥Bl~
AETHS. HOREOEEMICOWTZE R, FLROMERFELMBS. WLT
FOMFE Y n=0134 R 3FBCAN R AEEB L. HKOFRETHEIELI ML, £ OFIY
NOBRICEDOTHEHBYZD AvELL I 3Tt 5.

18 (1944)
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BEAABECOVT I LrOBEOHELET IR, 2o8REHLkomTds. D
‘ BEIAORD BT OTHE BYZY 503 FEROITHOTHIWRICRTE EREV AR
x . Methylhydroperoxide D34 L Fkic, BEHRE » LR3I, n=1313 ¥1{i.
i 1. RETMEE ZEH. 100
L EH A~ DEECRTHOIE Bicik, 7T
WL TR LB, EERERRETHDD, B
PR IR b h 3 mE BERT. b\ 3HHBOR
RYMTTH B MEFEET 5 T L H K wdt, 2R
b¢REICXOTERLIEMEC LS 40THE 5T < 190 .
piEgRIns. BIHREOBE L AR LIMEY
TOEAKECRERAL, CODILOFEE 4
y DRSS 505, RIMBCETRTRICEDRE
b HiR—ELhY, HOTEALER—ARBEL LTH#E

.

495 |

4.80 L . A 1 P
FHathicks. koHR ko Y roBEDCKEND i7 0 03 06 09 12
’ log C
bE~BNE. HLEOMS S LORCLOTHEBE ko
Fig. 7. The relation between
FZF 203 FINROITCHOT, EERBOREMBIC log # and log C.. .
Table VII

The effect of the variation in the Pt-sol concentration on the velocity

conslant of the main stage.

grp | Resction | THELERT C‘(’"‘;si::zz“) ogC | g | 4
: (molfl) ) 100cc soln. a (min) )

13/ 40 0.075 0.09524 59788 18 8.62-10—1 4.9356

14/ " " 02381 1.3768 14 2.77.10-3 3.4426

15 » ‘ ” 0.3572 1.5529 12 478-10-3 3.6793

16/ " ” 04762 i1.6778 10 8.14-10-% 3.9105

55 EE ot RIEMRC L 3R Y rOBMAEIBATHIETHS. IO
B/ L OROKE 3 BENEON MOX LV ELTEE —FF 5. XEEWOMKE 35
CRG 2 BIEOHRE, ROTHMEN—EL#E~NE, SLOBERM AP ERIT/HLAEIE
BTRINZTHL 5. BRMKECHLTHALATBENRNE n=1313Td2T, KOl
i Bredig EOWIER 13~16 3L I —HLIZbOTH 3. BRILKEOCHEICH
NEAMHPVE= /oM D v FELL AL, XE2ORE &£ XM EIVBEOHTHICHL,
methylhydroperoxide D& iIcik, Z0LKHHERIERDO I FFRCHETLIFTL VL3
b, BBMEkFKOBEIIE, OIS T 255 wmethylhydroperoxide it EHELE K
MBIk 3P ENCEREY, HOTBERE n CAKEIZEFEFIOTRALL M
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No. 2 FRBRLBORE (B—8) TN

tEIENE. RLEBELEDIMZEAPELW LTI, FEROLZ 3ECHEL I methyl-
hydroperoxide D21 Y LORICHALEF W EE bRETH D, XY LORD--ETHNL,
FEEHBILED BRI methylhydroperoxide DWBECIZEMR L X 32 TH 35, AR
ERIZOWTHE. S AMELBRRELNAVLS, LOoMBIHIBENLFLUIIELWE .
RE~BNLEW. ’

HA0 BEY 1 Ik S BRICKEOMRICRY S TIHEORH L b, KERIEZZEEY
A REOMECHIET 3 b0OTHT, REMMICHAT 5 LOTH L OMREHTH 3.
SDBAI A, REAEMEOBEY L KB~ORFICL Y, TOXREIFBEOBLEE
L, 2OREEYEFI IO LEANS.

5. REOWBICOWLT.

Rieche u. Hitz? RP&R2 3B L U T mehylhydroperoxide ¥ ¥ L ®, ZOERME
XOMLIEE AR LTELE0RBY 2B 0,. MKEERTRENOT:. XEHEE
@immguk%ﬁﬁi+w7mn—»faor,ﬂoﬁm@(¢i®7¢»A7m¥tF
RUGROERY R, Bb Z4&RMEVERI AL AFAT L~ 2 TCH2HYL Y, H#E%
{2 methylhydroperoxide »EIEBEEIC L b, ML THICKERY % LKFEL ITHMEL, KFE
RECARILMICERNLT, 2FATAI-Ak&E+5 0L LT, FOMMBEYERMLT
H3. »

CH,00H — HCOOH +2H — CO,+4H ' BN ¢))

CH,00H +2H — CH;0H +H,0 2)
—~HLROTALLAT AT FOEFRIREL LT

CH,O0H — HCHO+H,0

I  CH,00H+HCHO - CH,00CH.0H

2CH,00CH,0H — CH,Ol1 + I—I;:HO +2HCOOH +2H
BRABBBEEEA~THS. BRI CHOWBEVELV D o%a 3LLTY, ZEDOKEHR
Brici ). XECEBRZIBRELE~LN NS, REOREEFECHEL LD LK 5.
LOHHBLIEL WD TH 302 8EMTH 205, 4 1 B I3ERBOICOWTE~TRA K,
Mick>TEFIAREIFFRREFIEKETH 1D, BEREL, HOTH4EEHES
CRAFENREAE VS DEHE~S. #0T () i 3 KHER FRICHENICRD LD LEAD
n, I z3RWOREEDiIcI>THREZNE. () A 3RWOHBRAHS I LIc ) B8
BORAEZERMCTHST, BLI{AbNTHAE. D (DERTMIAORES2REEEY %
Bysh@dfcsds. RLMNORESEEFRET3CLTY, HORKER—XRHEC

2) E. Miiller, Z. Eleltrochem, 28, 307 (1922); E. Miiller. und J. Keil, #d., 29, 395 (1923): E. Maller
#id., 30, 493 (1924): E. Miller und F. Miller, #:d., 31, 41 (1935).
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Ti#EFTsT LI pMEan 3.

RHRD — At~ D 17 5 ERHC X >TRME 0555, 51 WABCTN 5 IAICH L
TRRFTS 5. LCE~TTINE, EEY L ORGSR LT 5 KEOE M T 3 503,
ZEOHERN LA 3 T L R W, EREERMEON I, WREERHOKE 3
BELE~ALN S, BOBCOWTRRBARMEY S MCHIMCERL, BrORE
ERBROBRMOKEREICHA~ 3 Y BB OWTHEICHET 2 M x0T, KIS
CHANMCTZNATHLIT LI HFEZNS.

E #
1. kifishic TR Y L ¥ BB b 3 methylhydroperoxide @ MR E ¥ iR EF R BT T
LI
2. REEPASAHRH) 10~20 EOTR L, ZIKE TEML L Yk by, v TRIHE
S Bh, LERE - REECHELITLRDT.
P 3. REEREOHREC Y 2MEE Lo~ EEHORBEOEESL LT 145 kal/mol
BRI
4 HEYrBEORERECRIETHBZINRICEL (BRI, = EROoORERYICI
DL VDA WT L EED, ZOBEKKL LT 2=0.134 1.
5 BRILKECHLTEBOEBLTU, %O L methylhydroperoperoxide mIg4 &
FHEL.

ABFR T3 U TAMARIRIE e 3 B0HEE L AVHESE L 2150 1 BT S A EAS MR e
IR AHBEERTS. X EBRCHHEIES Y L L ISR A KB4 BT
"RCHAZNTIAR——, FHE—OHRICRHET 5. M ANRRO—8L L TR
MIRRECHE_RREH X VR XA, HCBEYET 3.

HA {6 TR U P8
tB T %F
(WEFN 1845 11 ] 20 H 5m)
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STUDIES ON ORGANIC PEROXIDE. (1)

The Decomposition of Methylhydroperoxide Catalysed by
Platinum Sol.

By Siceo Hasecawa.

(Abstract)

-~

Methylhydroperoxide is the simplest alkylperoxide having a methyl radical in place of one
hydrogen atom in hydrogen peroxide and is considered to be formed as an intermediate pro-
duct in the course of oxidation or combustion of hydrocarbons. In this study it is intended
to measure the velocity of decomposition of methylhydroperoxide catalysed by platinum sol
and to compare the result with that already obtained with hydrogen peroxide.

Experimental Method.

Methylhydroperoxide (B.P. 38~40°/65 mm., di*=0.9966) was prepared by the method of
Rieche and Hitz (Ber,, 62, 2548 (1929)). The_platinum sol was prepared by dispersing pla-
tinum in the atomosphere of oxygen by high frequency alternating current (Svedberg's method)
and then by passing hydrogen through it (7%his Journal, 16, 1 (1942)). The concentration of
the platinum sol thus obtained was 1~5x10-%g.-atom/l. 100c.c. of a methylhydroperoxide
solution of a proper concentration kept at a given temperature was decomposed with the ad-
dition of several cubic centimetres of platinum sol. At appropriate intervals portion of '5 c.c.
were taken from this solution and poured into a potassium iodide solution acidified with sul-
phuric acid. After standing overnight, the liberated iodine was titrated with standard sodium
thiosulphate in order to estimate the undecomposed methylhydreperoxide. The amount of
methylhydroperoside found by the iodometric titration is slightly larger than the actual guantity
as seen in Table I, but this deviation is quite independent of the concentration. Therefore,
as far as the concentration range of the present investigation is conce.med, the iodometric titra-

tion is a satisfactory means to follow the reaction.

Considerations of the Experimental Results.

Reactions at 40°C. From the experiments on 0.04, 0.08, 0.16, 0.24 and 0.32 mol/l
methylhydroperoxide solutions with 5 c.c. of platinum sol, the relations between the amount
of sodium thiosulphate V and the time ¢ are obtained as shown in Fig. 1 and those between
fog V and t as in Fig. 2. As seen in the figures, the reaction curve consists of two parts—
the first curved part where log V' decreases rapidly for 10~20 minutes after the start of the
reaction (the initial stage) and the second straight part (the main stage). The straight part of

this curve shows that the reaction is of the first order and from its inclination the velocity




MIBILFEDES Vol. 18 (1944)

46 ) () & & N % % Vol. XVIIl

constant & is obtained (Table II). It is found that the velocity constant is independent of the
initial concentration of methylhydroperoside. The initial stage of the reaction is considered to
be the stage where the first order reaction is gradually retarded. Such is also the case with
hydrogen peroxide catalysed by more diluted platinum sol un.der' the similar conditions (Fig.
3 and Table III). In this case, however, the retardation in the initial stage is not so remar-
kable.

Effects of the Readtion Temperature. The results of experiments with 0.08 and 0.16 mol/l
solutions at 30°; 40°, 45° and 50°C. are given in Fig. 4 and Table IV. The relation be-
tween log & and 1/T for the main sage is shown in Fig. 5, giving the apparent heat of '
activation 14.5 kcal/mol for the first order part of the reaction. In case”of hydrogen peroxide
the apparent heat of activation is found to be 12.0 kcal/mol (Table V). The comparison of
these values with those already reported leads us to the conclusion that the value obtained in
case of methylhydroperoxide is fairly correct and that the factor to determine the reaction
velocity is the decomposition of methylhydroperoxide on the surface of platinum sol.

Effects of the Concentration of Platinum Sol. The results for varied concentrations of
platnum sol are shown in Fig. 6. The more concentrated the sol is, the more remarkable
the retardation is. Nevertheless, the inclination of the straight part of the main stage is.smrcely
affected by the-changes in sol concentiations (Table VI). Let the velocity constants be repre-
sented by £ and &’ when the concentrations of the sol are (' and €’ respectively, then the

following formula is established :

=)

F \C
where n is a constant. The linearship relation between logk and log C' (Fig. 7) gives the
concentration exponent n 0.134. With- hydrogen peroxide, the effect of the concentration of
the sol is shown in Table VII, from which » equals to 1.313. The retardation observed at
the initial stage of “the reaction can be ascribed to the fall of the catalyst activity caused by
the reaction products and the main stage of the reaction starts when the activity becomes con-
stant. That the concentration exponent n of methylhydroperoxide is smaller compared with
that of hydrogen peroxide may be ascribed to the fact that in the former case the retardation
is strong on account of various products formed while in the latter the retardation is weak
as the reaction product is oxygen alone.

It is true that the mechanisms (1) and (2) proposed by Rieche and Hitz can explain the

first order of the reaction, but concerning the retardation at the initial stage of the reaction

there are required further investigations.

The Department of Applied Chemistry
Meidi College of Technology. -
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