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Active Form of the Cobalt Catalyst for the Liquid Phase Air Oxidation
of Hydrocarbons

Yoshikazu FUJIMURA* and Yoshinobu TAKEGAMI**

In the liquid phase air oxidation of hydrocarbons catalyzed by cobaltous salt, an active catalyst is formed
at the end of the induction period. In order to clarify this active catalyst, catalytic activities for the oxid-
and Rf values of paper chromatography were compared for several green colored cobalt

ation of p-xylene,
A further investigation, i.e., elementary analysis, conductometric titration

catalysts of different sources.
and iodometry, on green catalysts prepared from cobaltous salt with hydrogen peroxide, indicated that the

green catalysts consisted of Coz(A)3(OH) 2 unit containing Co(Il) and Co(III) in the ratio of 1 : 1.

The oxidation of p-xylene was carried out in the presence of three types of catalysts, i.e., cobaltous
stearate, green catalyst and cobaltic acetylacetonate.  The yields of p-toluic acid, p-tolualdehyde and p-
xylyl hydroperoxide were determined at various stages of the reaction. The yield of hydroperoxide was
dependent upon the catalyst concentration but not upon the kind of catalyst.

It was concluded from the above that the active catalyst in the oxidation reaction system of hydrocarbon,

which formed a complex with hydroperoxide, was different from the green catalyst.
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72 ‘

&7 Co(acac); - Co(acac), BAMEIC L Bp-F L E1L

p-F L1 4.72%1072 mol
FIGIRE: 120°C

Co(acac) s Co(acac) 2 F I TR OHEE
g ~2mol -
(mol/mol » 1) - (min) (x10 .m;l:/ 8%//1}1}?1.1)
1.35x10-3 1.35x10-8 15 2.1
2.71%x10-3 1.35%10-3 10 1.9
2.71x10-3 2.70x 103 10 2.1
1.08x10-2 1.09x10-2 5 1.5

£7»5 Co(acac) ; BTl CHicfiifahiR a2 R LcREGEETL 1 H25 032 LITREL
B, BEHBIOCEEEE L iz Co(acac) , OB EOHKR E—FKLTLEY, HMRETDL:
LiE&ItEs T Co(acac) ; DFRBLRHLND X WD b ole, ZDX3 1 LER
DENE Co(acac) ; DHFEDEE & WIS REFHF OB THPN, 51 Co(acac), BMFRL IR
Co (acac) ; {4 5% 7% & OMEIER DFE L WAEERIC IS W TR W T OGE I & UGR2 B OFREE D
IR L DN &5, REBRFHETCTREERF® Co(acac) ; 22 b % Co(acac) , & &k
a5 LCo() DETE LD o TRILKENEMCERT 50 2iEEISh 5,

3. 5 BRIbERTER

p- ¥ ¥ U VIRILIT B 2MERIER OB T huE, Co(acac) ; &0 =& @ik EmHE 1z CoSt
fl e N EREHI DM R ITKT L TERITH 5 2 &3 bbe 5 ice WIT 2D ORI ORE %88 5 2 ic
72 IR OTEEDIENT X HER(LARA) DETRIRILOB N ERRGE L7, il & Uiz CoSt, Co
(acac);, H,0,-G O3FEAE AV, 1.36x1073 7z 50tz 1.36x107* g-FRF-/mol- &+ o v v oD 2 & Dfik
BHRECREVWTRALFUEBET TP vy ORBLETTRYy, B, 717k FXOHPO LRE
Z—E RIS MEICAIE Lic, BN OMINEBRR I T 2 8ER MO EREZR 3 (A)~O TR
L7ze P- b A AFRAREISEZ K 3 (A)iT, p- A7 AFe FAekihiEzR 3 B) cshFhgili
B, OB ERS I NREICL s TINLDAEKBEEIDHEVARZEDLRVWI 3 vz, T,

10)
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A Y B OF §F  (mb)

X3 ER{LAERM TR
B M2 &EFEU
e O CoSt 1.36x10-4mol/mol » 1 o

@® » 1.36x10°3 7

A Co(acac)s 1.36x10-4 ”

A ” 1.36x10-3 V

x Hz0:;-G  1.36x10"4g-FHEF/mol « 1>
&® 7 1.36x10-3 ”

120°C OERILIREIT 3\ C SERIZMR < 1IN 545 7 /47 b FIRRICER D 5 AR LERRRIN O
i & 7 > CHACERER LI L &5, TAFE FEBRAER~OHMKTEHS L% 2505,

Wiz, BICEIE DR RRARY & STy 5 HPO $iiie R B 3 (OR L, @, 7
AT FORRERRY, EHRESTR SN CUOSIRERET 5 2 Lo Ib I Shic, F

an
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T, FAREIE DV T 1.36 X103 g-FF/mol- % & L v OIEED & %3 HPO sk 1.7
x107° mol/mol- * & L v TH %A%, fiklfRE 2 05N &7 & 2133F 9.0x 1072 mol/mol -
FVVTH o, 7k, Colacac); fillgtic oWk HPO BIER A AREEE OV & X oflifo
GE LR U TSR EVESRD DN AR, BEHRED & 21X B EfElShhd o7, Zhik
BRALFTHE7 27072 b OGS LRIRIGE S X DiEEREESEM L0 dF 15N
%o

DL EofER, HPO ERHIEEIIRAEOIE OB WITE R E &, hroffifoEiEic X 5 HPO jEE~
DHEIL B BT L S kD B REEAE bR, CHIEHTRIC 31 e < v 94 HPO 0%
FREESAIRE O 2RI T2 L WS R EMRTAHER V25D 0TH S, ZOBEEEINA
DT 5720 p-F ¥ Vv OR(EZ#BREEERA, 72k 21X 7 v A VERR TIT R » THEBRWE OEH %
Hateps, BRBERIEITT 570 7 e VARSI EAED & 2 L —FH Lt bbby, HPO
BB VIMIEOTEE I X OVEE O A/ NCEBRICIZ LA SERTE ABEBIT/NI VI 03 572,
LD RUSTHR OBIZRALKEBBEP O E L RE VFREEOEETH 522 25, Hy0,-G LW
Co(acac) singEi Sh, CoStIIFIid X 5 HiBREZE L Z LTwiWwWeH 2 515, it - T, &BEAk
W DIREED T By IR NRFFFRVA I & V3570 » ¢, IRIL/KRIGHERC Uikt O AEZE(Y & FIRRIC 7% M 18 3%
(HPO 02 AL SSEALTVE DD EE X5 &, TOMEEERERIIAEIREICIZIENIST 5
LOTHD, Wiz B & HPO AR B OMEIEERE EGHA S bhb, & ORRIEAKGEN
BT L CHEEINLZDT, ARRICIEKBED L Z AT & LT WeiREmE S Hb OB HEST
TR WCIXHPO ZERF & U CRRERIGICN U OB B2 R T 530 L B2 505,
TS ORBEOFICE L X E TR TH 5,

4. #& &

AFEE 2 S0 P EAENT X B RIEKEDOBRMEZE SRR S W B HE T I SRR ICHET %
TEMEIRRE DAL BT 2 AR A B 572D TR o b DTH B, * ¥ L VL ORISR 5B
L7cfk@mE, =30 b (IDEHSFHYE LAV ECE L BREATWE, BXRa2 172
LT PR~ MCOWCRHASKGEORLE - = e< /57 4 —ITRTFHZE), 120°C ToOp-
¥V VIRILITH T SERICALEE & U T ORI R B X OCERILAERIFAEA DR 2 lihGT L, o Tl
ML CEONIBARFENE L LTT PEVBE IS 7Y vER 231 F 2R, TESN, B
BEMER IR VREWEOEEZH S I L,

T OfER, BEARGEWE, BER» S OREME, X0 Co(acac) 13~1— 13— 7 r< F5Hf
CEWTWINSFA—ORIEZE 2, 20 (D EEREL B 2WETHD T LHBHEIPD LN
S HIARFENEE Co(ID) : Co(m)=1: 1 &%, CO,(A);(OH), (Foiil AWFEIL) OHAfL
B 2E T2 L 2P oI Ui, MILAlEE LT WO mE BB IEHEcESITh D, &
B AE 2 3o Colacac), dHMPEZ R IRV Eiibh otn, %72, CoSt, H,0,-G, Co
(acac); flisEA FI T - % & L V(LA R~ DB ORI S X CUREE OB R T U 7o R,

12
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e, 7 AT e Pl EREEMLAERMIIINSIT X o TEEL2Z TR v, HPO AR BRIz o
IIRIFT 5 T b 572 DT, BLOEEETIC T 2TEEREOMBIISERGEEwE L bR
D HPO ZEfrFE L TWnWa Z &S »IT LT,
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