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ERBEIiLHOME (F—8H)
B&YiLic & 3 Methylhydroperoxide M43 2

B & I ¥ %

ExOHBEEMVEELE b 28BE, hillERE LTESELL OB EMEETFTET
LRECREEBOLNTHS. RILAEOHEE BFEXEIRTY, #Ex0BRILHYE P
FRCAEL, ZVZORBUHLTEERGNEATA2TAFES IBRINZD, ML TER
INBBECHIIER TR, BLLACDTEISHKL, 2TE£DREA(, B2
TOERTHBRILHOER HEHSELFNTDS. RS HTHEERLH T 5%
ix, ﬁ&?ﬁ@s& LTHEBLBFLIS2THFRINTHZDATHY. Y 2058 EE LE
LRLATHZH, HELENZERIFAERONTOEY. #OTZHORBOFMER
Ml LT @R b b HEHH L L THOMEM 250, i~ ORIEZ S 588 iHh
THHCED, 8 EBRREOBB - OWTMEMDOREEBL 5 LOBREOTIL, Bi%k
FBOMMi alkylhydroperoxide %X dialkylperoxide {2 2W T, ZO45R, BiLREESH hE
{EBHCFE 2 2.2 —HHAR NG 28RO BLEMER s B, Sl
AHORICBBLIRETS ECEETHS L MRN20 ROFHHT WA IF EFEn
THEVEERTS5-

BRIEAKFEIZOLSFPIZZEAOH 41759, O1EXI2HEOH ¥ TLr+r i
CTEHBETE, alkyihydroperoﬁde (ROOH) it dialkylperoxide (ROOR) 2336 5. &
DTZHFDBERICHITOHEHVBRILKR-AUT>HIFH BB INS. ZFO0BR
i oW TARIE AR : DA RBETALYD, BREKEDBSLEBTAHI LY, Z
FOTAF L ROERC L IRBEHEOREIZ 22 md T LM HE HokdBEBRRS.

BRIEKECHLTE BCdbW3FAL I ZOHEFBRNINTED. 2 OFRK
BOCBIL TRRMCREOATA 2. BheB=ra ¥, HIAS Y 20X 28RIEAKD

1) {4 A. Rieche, Albylperoxyde und Ozonide, Steinkoptf, 1931.

2) 5. Medwedeff und A. Podjapolskaja, Acta Physicockim. &7, K, 5. 5., 2, 487 (1935).

3) E. J. Harris and A. C. Egerton, Proc. Ray. Sec. A, 168, 1 (1938).

4) E. J. Blat, M. J. Gerber and M. B. Neumann, de#2 Physicockim. U, R. 5. §, 10, 273 (1939).

6) E. J. Hawrls, Proc. Koy Sec. A, 175, 254 (1940).

6) B. V. Aivazov, N. P. Keyer and N. B. Neumann, deta Physicackim. U7, R. 5. 8., 14, 201 (1941).
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48812, Bredig #50EBPA 2 L OTHEINTED,” BRILKEEY L hE+0HE
ALY BHEOEEYSIBHEC L VRIS, T AF B LMD h, alkylhydoper-
oxide (2556 W3 NETRIZET B, dialkylperoxide RFBETCH 3. alkylimydropemxide @
HKiEH - OWT, Rieche u. Hiz” REERERKL LTHRELY, TOERMETFH L%
D, TORRERKRXBEZNTHE V. :

AN TILE D M Z@R{LY, B+ methylhydroperoxide (CH;O0H) %Kik ic
T, A&/ Y REL LTAMELY, TOMMEELHEL, BRCAFEOB/E LLBEA
LL7DTHB.

REOBRU A X

Methylhydroperoxide. Rieche u. Hitz @F (= k o T, 30%BRRILAI AR
150 g 12k 250ce. &M~ ZIIF2AF A5k 100g L M~TKAKCAML, ML BIEL
B 0% IHEMB 2105 ¥ #40 SMICA x @A, FENE X 2EmA~ZH L S
RT3, KUK THE LE 0% mER Cazlet: L L, F i Tl@T 5. X
RELE2THHL TR AREHE, =7 A THRLFERCAHL, =~ FLifl L E
KK Y — ¥ CERTS- M3 RELFR(ABLTY, =—FAERE LTAREISZ
3%, T 0COBF T2~ rHRBATEEL THYEMN ¥H, FilH 60°C OB
HCHBEENL, 38~40°/60mm QST E & 27, [BoONIFHRMDLEL dF=0.9966 TH
Dt Wi LTHEBRmES 032 mol/l CHBLTHEREL, ZrELOBECLT
BEHALY @BREmigliieeTcdsd’ XABCIBTIB/NE20:5, HEZXED S
ERT 280k

a& . KERM L OTHBRLAEOASMEE - NOLbH2LDER—-THDT, B
FEFRHPIIT Svedberg 2R DBARBREAOTHHE LD LSS LI, KEY X LE
CTAES A IZBLERSDERAOLY. TOASEI VRROBEIX 1~5x10 gatom/l T
DT, LEEEDEEHLET L.

KHEAE HE73BE0.32~0.04 molfl) Dmethylhydiopzroxide ki 100cc. ¥ =7

7) G. Bredig und Mitarbeiter, Z. physik, Chem., 31, 259 (1899): 37, 1, 323 (1901); 66, 162 (1909):-70,
34 (1909): 81, 383 (1912); Ber., 37, 798 (1904): uvsw.; T. 5. Price und A. D. Denning, Z. physis.
Chem.; 48, 89 (1903); D. A. Mclnnes, /. Am. Chem. Soc., 36, 878 (1914): J. Groh, Z. physik. Chem.,
88, 414 (1914); T. Tredale, /. Chem. Sec,, 119, 109 (1921), 121, 1536 (1922); Ii. V. Tartar and N.
K. Schaffer, f. Am. Chem. Sec.; 50, 2604 (1928); M. A. [leath and J. H. Walton, Jf. Phys. Chem.,
37, 970 (1088): usw.

B) skEE—, Az, I3 T4 (85 14), 15, 1, 155 (#B 16), 16, 1 (W§ 17).

9) A. Rieche und F. [itz, Aer., 62, 2458 (1929).
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3R D, EEMECANTHEOREIZES. HIBHOKRASY L L EEOEIEE
& (leo~10ce) 3 &< MITHD, BEEInREVEA L, HOR Y RERHRI L T 5.
I(Eﬁb?ﬁﬁﬁﬁﬁﬁﬁmﬁﬁﬁ&m%fd?butmtﬁ.Ztﬁ&kﬁﬁﬁmmﬁ
% RPEFANTHEAEL 2% SEF I MREEFA - THEELIREXT|ELR. K
B L SR ECEAET D70, NERZ EMCIRST & CREY R, KEERY
h FCIRBL, Ao~ Ok, RETORNF-ERTIHCLY, ZFORBLHRET
AHIIEDR.

ERA5E BREMOER-CHEAOFENHSY, Z2OPRIMAL BInskEEE
AUt 8, SERRIEARE M RiFR L VBB - Lo Tl S hiciRE ¥ 7 A Bl i
EITHEL GETI2ERIHEERTIOTE2Y, TOBREE LTXOM L To%.

#1 1R B MBKIfIE & 2N SRERER Y T 5. JLOMRE Eic 100ce. Sy & b, =M 7 7
ZAANTEL. REZRLORH LA ABEECROBRPCEATS L, BRETDOHRS
BRERIEHmT Y O TREIIEBIh 2, HORRGIIERCEC, AL 10BMEET LD
b, —HEABROEZY 0.IN 7 A SR WHETHE L. HOBRKEBERIELE MR aR
ML TREXrHET206, FAEC100c. 220, BERILHEM~ENERICONWT
MELT, ET5MELTo%R. Wih2 FEOBEE £0.05cc THo%.

Rieche u. Hitz” (X methylhydroperoxide it DK X O CTHEBIVEEENZ L D Ch
{, fEREHMO—-MOA M, ML ORNESRLBPEC L OTEEL (60~80%8) L DT d
B2 rHid Lie. X Medwedefl u. Podjapolskaja® (IRERRERPEIR [ I BT IC methylhydro-
peroxide ¥ AdL, 20°C iwAT 1 RelH], 2W5H) 4.5 BEfMMRIE L 7o R B L2 a5, BHRIT
FO—-RO»HHEENBFEBOR, KRBT O INeVEIL, 2 OREFREICIIRE
ZRc—ETS3), ARILHOBE - IOTEFILOTHIFR R, AHBCORT
FORLHN E2TRIEEMDBRILHIEIN D TIFORAIL H—3 O THS.

Table [

The percentage found from the solution of known concentration of

methylhydroperoxide by means of jodometry.

Concentration of CH;00H in molfl 2¢ {ound
0.0802 103.3
0.1604 101.8
0.3208 103.2

LAMBRREET 28R EHMDOEI DS VAEZEFE~2, 08 4128 EO infd
UG FE—FKLTHS. BABRILHOERCRT, TOSMERAIEBORLILKLE
DTHRLAITLERABRINZHTES. F~E MIESOBERILHMcRT, 20)REE

-
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CEoTRLAGHEY, BERCBRKEIhAZREORIVIEEINB LD bALEZHSYD
% 5. ZEOWEE LOBRE D FNE, HOFH I OTAR ELEARILHOEEMET

LOMEIECMENE. BoixRBehT oEr 0, REREhOBRILHOBEORE
ki SHlE MBHTIRE L, T ORI LANE L WOTH 255, FARERE A
! HICS LR EANEESTHS. OB, HIHEN D8R MOD S RE C
" BTHsEELRELE~GETE, O HEC IO TESCRELBHLBLLOL
Bz, -
Hof. AECRE S methylhydoperoxide OFAMRIEEIC S, EHLBDEY
Medre. BRILHEKEMBL ORELE KT 52D, REHESRYL I~NT—TE KB Ltk
FTINE D R P T L', ORI RERRP L SR NAE Y MC L DT, BRILHOS
MBI T hER L, HOMCRAMRE(ELEVWT E EM2%. XA/ v
ETDOT, RHEHR RO ICHR TS £ 85 i b ore.
- RiCHED 7 HBRIL KT T ORISR RRE T ok, S B~ FA—BEOBRIbKE
it oW, B, A—Fkc TARLAEOSRIE L NELre. BLIEDSS, B
{LAkEOERICE, =7 BRNENER e, ZEA L2ES Y 21 methylhydro-
peroxide DPEDL D% -2%- CHEBL AU, .

RERERRRUVEOE &=
' Methylhydroperoxide b iBER{bsk L FALIC —XIZEIC TAET 2 L O & THLIE,

20 ke,

R (P IR BReHOBEL T3 EXEHALT
—In (P)=k,t+C
log (P)=—0.4348 ki +C

SRR E L8 A BT ENEOREE Ve 2+hix, V(P 22t
log ¥'=—0.4343 kot +C”

Wiz logV & ¢ CIESHMBRLIEY, WOHBROMPML 043483k =F TH 3.

1. Methylhydroperoxide @B & K HE.

40°C 1tHT methythydroperoxide DBEH® 0.04, 0.08, 0.16, 0.24, 0.82 mol/l # 5 i 100
cc. iT, R[4 LBk bec. ¥ MA~TFT2IERITONWT, Vo=V L1 LOBMEY RS
—E@m m s, BEBIC Vo, V 3R 2R RO ¢ i 2R:Z)ITRY 2 8RO F
THDTC, Vo RANEERITISY AOFRE VABC IOTRBI8DTH 5. 2HOK
Ric#H LT log V' LEERH] ¢ &Qéﬂ'ﬁ&iﬁzaﬁﬂ( ZA. BRI VR A, KERREER
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No. 2 Frpmitmoms (F—8) a7

RS 2 b 10~20 SHEDRD log V D @ic i+ 2 ik S &, ZEBHWTFOLERER
THFED 2 DL EAT bk s, B EHBIIREORBIOREMESD, 2k

60

¢ (min)

Fig. 1. The volume change of titration of CH;OQIL 08
with time.

Fxp. Wo. 1, V=437 Exp. No. 2, V=787

Exp. No. 3, V,=15.42 Exp. No. 4, V,=2474

0.6
| snsimmonms sunsriznms | r

dzeicta. MLTEERMIIEL S — KR icHE
STHEFTT 225, YR Z O R KP il
INZTLERLTDA. TEROEHRDOHIID

4]
2
£F.
g

¢ {min)
Fig. 2. The log F'~f curves at various

initial concentrations of CIL,(OH.

b, WO—KTHOREEFBE LT ik HE= Exp. No. 1 0.04 mol/l
HITIRT 5. . Exp. No. 2 0.08 mol/l
ta : : o Ezxp. No. 3 0.3 mol/l
KR LAEBICER LIZ S O & R DS s B . Dol
Sk, BERILKEOTRERE R ITEC Exp. No. 5 032 molfl

Table II

The values of & of the inain stape of the decomposition at different initial

concentrations of CI1I;00IL

; Amount of [nitial concen- . .
Exp. No. Hepttion Pt-so] taken | tration of Cil,00H | Durztion of initial &

temp. (°C) (cc) (molfl) stage a (min)

1 40 5 0.04 12 7.81-10—+

B » " 0.08 - 20 8.21-10-1

3 » " 0.14 2 1.10-1

4 ” " 0.24 2 7.99:10—+

5 =2 i 0.32 25 7.29-10—4
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roTlE L TH L AEESRLEEY, ARERICRTL REORD, LEA—0HS
Y (BELR0) ¥ RO, BEECEI2TTOSMEEYMEL. £ZE2E0 logV~t
BTH 5. BIbEKIC 10~20 SHEDFNR L, Z

CHC EEHVEDOLA. BLIBREAEDE 14}
AiCid, TSSO methylhydroperoxide @ \,
. PAOm L kL, TOXEHHLOEME ‘
HiLredsd. HOFIUOMBOEREELCOWT D
RgELFOB2cLTd 5. @BRELAFOESC
L EFRO—AEMEEBH L KM EHR=KD
n{ 7 A. Methylhydroperoxide ¥zKi iBaR{kok
FOMNOPAK b, —ARBRERMHIIEARK 04 —— — L
0 20 40 60 80 100 120
EHEOVRECRENETH S, # (min)
BRIEAEOSBI v 4 FITk 3580, —8 Fig. 3. The log ¥~f curves at various

inilial concentrations of HOOH.

C—REHE, RRZCEFECENSDOTHETE Exp. No. I, 076 moljl;

i, BT I{BO L TRED, T EOm{ LTS Exp. No, 2%, 0,150 molfl;

_ 5 . ©  Exp. No. 3, 0.225 mol/l;

CRTY, TOPBIEIMNGL LT REOLRE Exp. No. 4/, 0.300 mol/l.
Table III

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

concentrations of hydrogen peroxide.

Rasctisn Concentration of Initial concen- Duration of
Exp. No. te °0) Pt-s0l tration of HOOII initial stage &
THE (Pt-s0l ccf100 cc soln) (mol/1) a (min)
17 40 0.2381 0.075 ' 14 L.77-10-3
i " " 0.150 10 2.67-10-3
3 " " 0.225 13 2,69-10-1
4 " n 0.300 18 2.31-10-3

M2k ¢ —RIEEECHER-C L ETEDI2DTH 2. Methylhydroperoxide ST 4 BT iBRS{bKE
FDO1EO H ¥ CH. RKEBR LIt ORBY+ MIZHNHE2OBICR BRI KkELR
BLTEE R 45T 2 Y hE~S L, mehylhydroperoxide O&B = v 4 Fic k 253, [
BIC— AR HLATHRL S T LB EZNIY, BBECRTEBOELIROBRE L —%
L, MéZOREREILARILMHOVBEC IERRTS 5 T LWL EOT.

2. RERELEE.

[N By / 2[5t See. B MR L LT, 307, 40°, 45°,-50°C i A THR % 0.08 20X 0.16 molt
B D\ T AR A BN =T ,

OBz  Fkic, REQEARRIIERE ZERV’BB O, ZFRTh BEO LR
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39

L OTZ DN KEE 5. WL TEERRSEECRT—ARCHESIT bbb 3. 22X
b TESHO—AREREEE I RDNEENELOM AR S, ZEOMfilcowT logk LFE

L]

EEOUN - & OBMEE 2hir, BEED

34x10-3

Ind E&MFEIC D b, DT Arhenius OB
BEPRILD. 21X ) —REEEHFIORHE
34 [ '
iz b
30 |
2y
g
— I8
ic |
30 60 90 120 14 I L |
# (min) 30 31 22 33
Fig. 4. The variation of log ¥V~ curve with 1
reaction lemperature. 7
Exp. No. 6, 0.08 molfl, 80°C; Exp. No. 7, 0.08 Kig. 5. The relation between

molfl, 40°C:

Exp. No. 8, 0.08 molfl, 45°C;

Exp. Neo. 9, 0.08 molfl, 50°C; Exp. No. 10, 0.16

mol/l, 30°C;

Exp. No. 11, 0.16 mol/l, 40°C;
Exp. No. 12, 0.16 mol/l, 50°C.

Table 1V

1
log & and—?_—-.

@ Tnitial coneentralion=0.08 mol/!
Q Initial conceatration=0.16 mal/l

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

at different temperatures.

Cone. of | Volume of Reacti 1 Duration of
Exp. No. | CH,00H | Pt.sol taken u;‘“’(‘:&’) 8 initial stage & log 4
(molf1) (cx) P- 7 a(min)
6 0.08 5 30 3.299-10-2 23 4.04-10—4 1.6068
bt it " 40 3.194-10-7 23 8.25:10—4 1.9184
8 " " 45 3.144.10-3 19 1.29-10-3 B‘.] 106
9 - 5 50 3 095-10-3 23, | 1.9210-3 3.2835
10 0.16 5 30 3.299-10—° 23 3.75-10—4 1.5780
1 » . 40 8-194-10-3 2 8.21-10—4 19143
12 “ " 50 3.095.10-3 15 1-71-1012 3.2338

DIFtEL B Rl 145 keal/mol %152, BEMEAFECHT s AL BRIFAEOMSE

BRERAN, 2L V@BIEKkFEOFRICE T 5 EHERE LT 12.0kal/mol #4183,
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Table V

The velacity constants of the main stage of the decomposition of hydrogen

peroxide at different temperatures.

| Initial conc. | Conc.of Pt-sol | p .. 1 Duration of
: . Exp. No.| of HOOH Ptesol cc ) iemp. (°C) —= initial stage £ - log £
(molf1) 100 cc. soln, & (min) .
i 5 0.075 0.2381 30 3.269.10-3 16 142.10-3 | 3159
T & " " 35 3246103 16 193105 | 32894
B 7 » 0 40 3.194-10~3 14 277.10-3 | 34426
EA g " " 45 3.144.10-3 12 333.10-3 3.5219
: ¥ 0.150 " 30 3.299.10- 14 1.2410-% | 3.0846
b 10/ i " 5 3.245.10-9 10 181:10-7 | 3.2570
4% L’ " " 0 2.194.10-3 10 27410-8 | 3.4373
RREE 12’ i i 45 3,144.10-3 8 3.9810-1 3.6001

i Bredig u. v. Berneck™ {2 = v 1 FiT & 2 BBILARIMOFEHHRL LT 11T kel ¥
T BN, SUKBEERR 30°C ITRY A FHHEBE L TR X EOMY A TA 5. HOTHEIERIL
' KFORE L THLAT 120kal 12, HHRORL E ¢ —FF54DTH3. — Fmethyl-
hydroperoxide OffL LTRBNT: Mokal i, BEbAFOME HEL T, XBRkOEE
“ DYDOTHH 5T LEMEALILS, B)D methylhydroperoxide 3 CH, kOBA LT Lt k
z D, TOSTHEEVBBRILAEL DI EEL R, ROTEOEEELFR#LY TR 5. kO
FE M OREIL ST 5 b O L BRI 3D, ABICZ OREOHEEM K e ST
LEFHEENILTLTHA. HoKe WERE L IBRL THIE S I0C BRIEASICR
g TREISY AOBED 55 K BCHbF, TOMEENIE mehylhydopeioside b b ke
N & 3. ¥ On# methylhydroperoxide BLEIOMAR X, Hi* OFHIE~BIITH b
Y 58, RSN IZinE methylhydroperoxide DFMALBOM AL AR 3B H Tl A VW &

wC Bt 3.
UEDRIBDE UL L T BiRE LT, () RIRMEDMIS Y L RE~OI,

s RO Q) E& Y nEBICRE 5 BRIEHOKESE~bNS. & 1Z(1)OBEL KIEME &

j FERTFELTH, TORER—KLEINTTH I, 20 BB OB ERERETIC
' EHUFIC Skaal BELZHLREAE OV, K5 CEBEICREDHE DEMCALEEDTH 3.
XREFIC Bredig u. Teletow! " (Xi@iBLAFKIC DN TE @ 1T keal 7z 3 HtEAe B, MiPHE
OREXE A~ EEL VBT, MABEIEMLY S L OB, ZE0HK
’ ToE~ZL, SORECRT L RERERIER () TD S EE~Bh 5.
i 3. ARINOBROVE.

10) G. Bredig und R. M. v. Berneck, Z. payith. Chem., 31, 259 (1809).
11) G. Bredig und ]. Teletow, Z. Eleirockem., 12, 581 (1908),
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No. 2 FriamithomE (H—m) 41

B& Y roRoic X A SREEOBMEY L bz, 40°Cicit—t, 0.08 mol/l ##o 100
e it, RxBH&s vERD 1, 25, 5, 10cc fi~THMEZ LR SORRR, HAEoM
¢hD. MhoPsed, BT log V~t dhiROBicid®iLz (, PHEME EERWLE ¥R
205, HORACRLNS Y A0 BEDL WL
*®OMELOTCHA. Bb, YrofoRine 09
IToTEEERR 3ORPMMBETHOT, S
ORHAE S W IWMEHICRD 3IMBESEL {,
2T log Vet ih0R thdie BTH 3R
L, —HFEEHOoERHsOMNOBLL,
w@ﬂﬂﬁmwﬁbf@<ﬁwfaa.@3%
ARKCRT Y O BORINIC SR E YL O
B THLrTcHITEMRBENS.

—RC S OBECHEIC L SREEREEE 6|

OEMbiERATH~LN 5. 20 40 60 8 100 120
& C \n ¢ (min)
B (T) Fig. 8. The log P~t curves at various
Pt.sol concentrations.
koK gy rOBENrRx C, ¢ 5RO REE Exp. No. 13, Pi-sol=10 cc.
FERETD D, n BERTHA. Z LD Exp. No. 14, 2.5 cc.; Exp, No. 15, 5.0¢cc.:
- Exp. No. 16, 10.0 cc.
Table VI
The effect of the variation in the Pt-sol concentration on the velocity
constant of the main stage. "
£ Reaction | Initial conc. | Volume of | Conc. of Pt-sal Duration of
S temp. | of CH,OOI1 | Pt-zol laken (PMMm log C [initial stage £ log &
. °C) (mol/l) (ec) 100cc soln) @ (min)

13 40 0.03 1.0 0.9%0 1.9957 13 6.9410-4 | 33416

4 T ¥ 2.5 944 03872 15 78510-4 | 35947

15 " 0 5.0 4.76 08778 20 829.10-+ | 19184

16 " n 10.0 9.09 0.9536 15 93210—4 | f.9692

E_ k
Dalal 2l

s

logk=n log C+ tog-r
HOTHA O/ DOBERRE S logh L logC LxEHRIMEL £ b, Z ONIZHL n FEA~
AETE3. ROREOEERCOWTZERIC. FLRomd EHMELE3. WmLT
EOMFHL D n=0134 3R ARG HOTRECHEB LML, b oftisy
LOBICIOTHEFBEZBRWELL VB2 AW ed 5.

EY
Jl‘
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BEIAECOWT Y LOBEOKELERTAIC, zoEFRBLEom{Tds. o
BE/ADORO BT IO TH BETH A OREEHO I Td 0 THINEBICIAF: E 1R
,i \., Methylhydroperoside D& L FEXIc, BEHRY n L ROI-31c, n=1313 ¥}

3 4. REAMEE ZTH. i

Ll EFE = O RTH2 1 Hick, TTH

e EERE VRO, EERE K RECHELY, W

: TR b A e E R 40\ AHEOR |
H BATCE A REST 5 2 LRI DS, 2R o
5 b{ Rk OTERLEHEICE 340THE 5T <0t

g BN 5. BHREROB £ HIC R LI MED "

| *OBRYAKECRERAL, TOTNDILOFMEE
HREITRAT 50, RARBICETRERICEDRE
HR—ELED, #OTERMER—AFWELTE L |
fTtratheks. HOoHEE Lo/ LOBEDKEND 17 0 03 05 08 12
tHE~BOS. BBEOMC SO L OTHINE | Fig- 7. Tht)grefnion Letween

FHAORFTNMEOCHITHOT, EEROEREDRIC log # and log C..
Table VII

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

conslant of the main stage.

I;&g! - tel}:;fl(i‘?gj lg;l;;}:)cg:f‘ CEM[.,ELI::::OI) log € }?‘l‘ilt'i?l!l“;?a; ~ log £
(molfl) 100cc soln., a (min) .

itd 40 0.075 0.09524 39788 18 8.62-10— 19356

14/ " ” 0.238) 1.3768 14 2.77-10-3 34426

15 " " 03572 15529 12 47810-3 34793

16 " " 04762 j1.6778 10 8.14-10-3 3.9105

R b a0l REWRAC L 2R S OBV KA IBATSAECH3. Ko
B S AOROKE AENORON HOEL W EAEEE —HT 5. XLETROHS 55
TR ABEDIEE, BOTHEMEY —& LE~NE, JALOREHY 2 PRI/ ERZER
BTRINATEE . BRMEAECHLTALNTBERNE n=1313T»2T, KoY
{3 Bredig HFOWFAER 13~16 A AL I —ELI-boTh 5. ERILKkEOCHSH
NAMFIP=ROM B2 VFL AL, RFOEBE & R EIFBEOIrTHICEL,
methythydroperoxide OFAICIE, ZD0EMPHRIBREO M FRCHETHIBL I H~5
&, BRILKFKOBELIZ, 20V HSTEICH 53, methylhydroperoxide T4 KMEE %
'%ﬁWI6Wﬁ#ﬁmmﬁ<Eb.ﬁofﬁ&ﬁmnKk&6%&&+5©fmtﬁeﬁw
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rBrhs. RLELEOMEEADELWETHRIE, 1ERBOME 3ELSHELI methyl-

hydroperoxide D2 o RicHFILET R bRETE Y, X/ rvoﬁb‘--ﬁzféhl{,

EEEHBIMGED SRR 1k methylhydroperoxide ORIBECIZ BB L ik 52 TH 35, e

BRIOWTHD.  3MERBRREONEVWHS, oMM BENLFLLELWE .
HEALLEWN. :

Heo HEY 1 ic k ABRIEAKOAMRICH Y ARIMMOTI L b, KEREZREE T
A RTOBEICHIET 5 $OTHOT, RIKBMICHIET S bOTEW EOMRBERTH 3.
SDBAITLRAKC, KEERHAOBEY L EB~ORFC LD, TORAEEOBLLE
L, *OfEEYBFs O LES.

5 FREBOBBICOVT.

Rieche u. Hitz¥ @ EHSR¥BE L LT mehylhydroperoxide # 54 L5, T D ERME
EPAATLIESE, ERE LTH 20Xy 25860, MdABERT Ranoil. XiFp
OEBRMBRABSV A FAT L2 ~LTHOT, HONCEL L RD 7422 TAFEF
ACHBOERYRI:. UL F4ERMAVERT AL AFATra—2TChHaRLD, H#HE
#t methylhydroperoxide 2 REEIC & D, HMRLIETHECREEY = LARBL THML, kXK
RECHRRIEMCENLT, 2592 TLra3 -2 3&F300L LT, TOmMTBELEMLT
Ha. _

CH,00H — HCOOH +2H — C0,+4H ' ()

CH,00H+2H - CH,OH+H.0 2
BB RDTIELLAT AT FOEFBMREL LT

CH,00H — HCHO+H.0

I CH,00H+HCHO - CH;00CH.OH

2CH,00CHOH — CH,0H +H?:Ho +2HCOOH +2H
EIEHEEEE~THs. $BIcEOBBFELW g@éb BELTY, 2EDREL R
R h, XECERE SHRELE~bNh 300, FEORERFEECHEL o LK 3.
LOBBVIELWIDTS30RENTE2Y, 4 23 ERBEOIACDNTE~TRIK,
T L2TEFIAERIRTFRIIFHEAETD 212D, BRREL, HOLHERMES
tcums{wﬁenzﬁm bOLEAL. #HOT (D) mARKET EFRCEMCHZLDEH~DL
N, I x2REOEERDICIS2THEZNS., () ZA3KWEOH "BIRAS S vic )k 38
BORAERMCTHOT, BCI(MLNTHE. Y (DERTANORENFEREEEY %
ETa0R3FWTH 5. AL ANORBSEELRET L LTY, HORKER —REHIC

12) E. Miller, Z Eledtrockem, 28, 307 {1922); E. Miller. und J. Keil, i4id., 29, 395 (1923): E. Miiller
itid., 30, 493 (1924): E. Maller und ¥, Muller, iid,, 31, 41 (1935).
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TifFT 3T iz 3.
EHo—Atd—E RO [ R 3EBc Lo TRIA2 A 2D, 7 PEcEh 2 MEIkBL
THERPTH L. LitE~TinE, RS Y LOBREER FIHT 5 REMTHF T 3 0L,

ZEDERLSRIMT 5 T LR WY, EREERMEADIH I, HREERMOKE 3

BELE~EBLIh2 ROBRECOWTRREERMEA L McEMcERL, BxDORE
ERDEOERMOREREICEA~ 2 BHSCOWTHELHETIERLIST, RESELI
CAAMITZNATH LT EHHiIFEENS.

4 7

1. KERRTTHEE Y LRl L 5 methylhydroperoside @ 53 I ¥ 1K fE i pkic T
HE LT

2. RERHtAHE 10~20 FiLo@WR L, ZH TEBL L 0K, VDHETRINGL
RBh, LERE - ARECELTLBBI.
3. FEREOHECkAMBEL LG~ EEMOREEOFRERSHL LT 14.5kal/mol
k8.

4 ALY/ BEORERECRIETHABITWEMCEL (A, ERORERKCIE
DEIVBEOEWT LY, TOBEERNE LT n=0134 ¥157:.

0. BEMbKECHL TEASHOERLTL, T0O&3 L methylhydroperoperoxide O34 &
EHBLI.

AFFR T TAMARIRE T 3 S04 L ADRESE & ¥ I B R FEAS WEE Sk
CHRER SHBELRTS. REBCUHEIHE /A 2 BRI AT 2k HRE

"BRCBAZOTAR——, THE—OHECEST5. 5 AFERO—L L TXREE S

FIARBR AN _ARCSE L VR L. QB rHT 5.

HA TR TR U F8Er
LB T ¥R
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STUDIES ON ORGANIC PEROXIDE. (I)

The Decomposition of Methylhydroperoxide Catalysed by
Platinum Sol.

By Siceo HaseGAwa.

(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 methylhydroperoside catalysed by platinum sol
and to compare the result with that already obtained with hydrogen peroxide.

Experimental Method.

Methylhydroperoxide (B.P. 38~40°/66 mm., d}*=0.8966) was prepared by the method of
Rieche and Hitz (Ber,, 62, 2548 (1929))., The_platinum sol was prepared by dispersing pla-
tinum in the atomospbeie of oxygen by high frequency alternating current (Svedberg's method)
and then by passing hydragen through it (This Journal, 16, 1 (1842)}). The concentration of
the platinum sol thus obtained was 1~5x10~* g.-atom/fl. 100 c.c. of a methylhydroperoxide
sclution 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 pouered into a potassiun 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
methylhydroperoxide 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 concemed, 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/i
methylhydroperoxide solutions with 5 c.c. of platinum sol, the relations between the amount
of sodium thiosalphate ¥ and the time £ are obtained as shown in Fig. 1 and those between
logV and ¢ 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
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constant & is obtained (Table TI). It is found that the velocity constant is independent of the
initial concentration of methylhydroperoxide. 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 under’ 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 Reaction 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 1/7 for the main stage 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 sarface of platinum sol.

Effects of the Concentration of Platinum Sol. The results for varied concentrations of
platinum 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'scarcely
affected by the-changes in sol concentrations (Table VI). Let the velocity constants be repre-
sented by £ and k' when the concentrations of the sol are C and €’ respectively, then the
following formula is established :

PN

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 n equals t0 1.313. The retardation observed at
the initial stage of ‘the reaction can be ascribed o 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 mnechanisms (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.
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