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MR A RS A, HaBERRERFRER FERBEHEESE, FmA H0,.
B REIO R RN P ERE O, M RFIARE XE-60 B4 S 6L
iE.
1.2 fE{Emaymim _

Bl Cu(NOs)z, Ba(NOas)z, Y{(NOa)s 1 La(NOa)s #FUE, FEMFERERRT
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Fig.1 X-ray diffraction patterns of
Y¥DBa;Cu 047 {a),
Y. :BaCuO:{b} and La:Culy(c)

B2 YBRa;CuzO-_ (a), Y:BaCuls(b)
E La,CuOy{c) 1y ITL 0@
Fig.2 Infrared spectra of ¥YDBa,CusO7_;
(a). Y:BaCuOs(h) and
La;Culy{c)
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Table 1 Characteristics of YBasCugOrgr, YoBaCuOse, and LaaCulyyr mixed oxides
Co' T 0w 4007

Wonstoichiomerrie

nEVECRLT)

Formula of Structure Average valoner

mixed oxides of copper

YoBaCulOsy,  (AO(ABO. 200 ' 0 0.00
Lag Cul 45 [AQABOS) 202 .02 0.01
VBHzCU_‘{()TtJ LABO: ':',: 2002 .25 0.1y

2.2 HEeRehEERLIETE
BSHAHEY YBayCuzOr_p, YoBaCuOs JeHE SALH 0 4 B Ak SR oY #4005 1 o

# 2 fim.
& 2 TR R RELETE

Table 2 Catalyue activity of different catalysts in phenol hydrogylation

Catalyst Phenol cony., Product selectivity (6] Valume of Oy
(%) CAT COHQ BQ evolved{ml)
Y2 BaCu0; T s19 56.2 a8 20 5
LUl 4201 A5 4.1 24 f
YRazCua (o, 4 -— — 1010
Culd 0.7 (9.2 121 18.7 TH
Yy 0 — 0
Hald 0 - 0
(- {0 -Hald N 3.1 26.4 105 &0

U A T=cacechol, HO=hydrogquinone, BQ=henzoguinone.
reaction Lime: G0min: temperature: 7070 mediom{wacer), pll=7.0
phenel He 00 Ha Ol molar ratia)=1: 1060, catalvst used: (0.1 phenol used: 1y

BIFR 1.2 WTE,  fiAb A ) R A A R AT BRI, YBayCuy O

Y,BaCu0s B LayCuOy 531EH (ABO4)s. (A (ABOs)s, (AO)ABOL),T gy, % 1,2
FHHAH (ABOs), 25816 YBaCuyOr, MESELBREHEEE WEH (AO) MR

WL HUAXUE XUEBAQ {Acta Phys.- Chan, ] 1996 1045
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B3 EEARRSERRLENER FRECRSN% YDaCuyOqry . (S1).

LasCu0y44.(52) 1 Y. BaCu0;.,.(53)

Fig.3 Relation between the number of runs and Phenol conversion(%) usine
YBasCua07y,(51). LasCuOuy, (52) and Y.BaCuOsy,(53) as catalysts”
" This reaction was carried oul in a fixed bed flow reactor, the reactant composition
i5 same as Table 1. Reacting mixture flows through the catalyst bed at a rate of
tamil-h=*. The product was collected for one hour in each run and used to analyze
for phenol canversion. Before the next run, the catalyst was washed with de- jonized
water to get rid of the remained product on its surface, this procedure was repeated
ten times for the three above mentioned catalysts respectively,

2.3 LR ELTTE

HHE O AR LS AT ST, 10 WD, HAELETE LR RETRE
(B 3). TH, FER2E, H XRD E IR HEHE S 0EEEE, ROAEREERES, B
M 2 BRI,

#3 EBEM Y.BaCuO; EtERRLEREMES

Table 3 Effect of temperature on phenol hydroxylation catalvzed by YoBaCuOs

Temperature| “(7) Phenol conv. Product selectivity %) Yolume of O
(%) CAT i) BQ  evolved(ml)
o T = - - >
A0 1.8 33.3 6.7 — |
50 13.5 9.1 6.1 1.5 2
18] 7.7 0.6 aT4 1.B 1.3
70 32.0 35.6 41.8 AG 5

CAT=catcchal, HO=hvdroguinone, BQ=benzogquinone.
reaction tme: 30min: mediom(water), pH=710; phenol used: g
phenol 1105 (H; O{melar ratio]=1:1:60, catalyst wsed: 0.025g

2.4 BN EMES LR AR
WAL Y AT ECEM, & Y.BaCuOs fEba BB e AR BT
i, RREESHME 3 BR.
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2.5 BErRMERSLEFEHER

LFH YBaCuO; fFAHEdeH, =AY ERE S BRTe, RHIVERmE 4 F
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M3 A TTLLE R R LE W BTEAKP T, BRFEFHLA F T, XONMEE R BT
%, TOEETTLAR /NG B, HETH— S0 TUFE.
2.6 pH MEEBRLREEIEE

FIHAEE WA, YoBaCuOy R4k,  pl 3d e i b b i o 5 B s (L&

5).

*®& 4 RETRMERELREGER "

Table 4 Effect of reaction medium on phenol hydroxylation

Reaction medium Phenol conv. Broduct  selectivity  {%) Volume of O
(%) CAT I |Q . 1] evolved{ml.)
Water 32,0 656 1.8 26 5
Mcetontrile 0 12.5
AceLone ] -— —_ A4
Cyclohexane 0 — 7

Reaction conditions are the same as Table 3.

#£ 5 pH MMERELELHES
Table 5 Effect of pH on phenol hydroxylation

pll Plicnol cony, Product selectivity {%) Volume of O
(%) CAl HQ HQ evolved{ml)

| 0.94 126 57.4 0 B

2 23 4.6 G9.5 N 1.5

1 AN 413 .5 H.2 fi.5

T F2.0 006 41.8 2.6 0

by 144 9.6 49.1 1.4 103

10 2.7 333 CH6.T i 39

12 it — - - a2

" Reacuon conditions are the same as ‘['able 3,

Mot 5 U, pH SREE A S R A NG R, BiE B CRE RSCET ™
ek, HECHRL. WH, ERE pH T, EeRA SR BRE, e
L ArAE S e o
3 g

A HaOn fR¥ER, B EGEAS YoBaCuOs B LaxCuOy AR, R E PR
EREA N HARFm bR, WHMEEETESMREME.  YoBaCuOs fEEERHR
B T AE AP BAGIR T AT, ARIRT, A BadiEthk FAE ). ARSI
ABHRAE B I AL R SR T BraAs, TR0 A SR T BE T SR AR
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Investigation of Catalysis of Y-Ba-Cu-O Mixed Oxides in Phenol Hydroxylation

Lin Chibiao  Zhao Zhen Yang Xiangguang  Ye Xingkai  Wa Yue
(Changchun Institute of Apphed Chemistry, Chinese Academy of Sciences, Changchun  130022)

Abstract Superconductor Y-Ba-Cu-O mixed oxides were synthesized and their catalvsis
in phenol hydroxylation was studied too. Results show that Yo BaCuOs has better activity
than that of YBa,CusOs_ 0 With the catalvsis study of another mixed oxide Lay,Cul),
a conclusion that AO structure unit is the keyv for mixed oxides to have high activity in
phenol hydroxylation was drawn. Meanwhile, the elfects of reaction temperature, medinm
and medium(water) pll on phenol hydroxyvlation catalvzed by Y,BaCuO; and the stability

ol the mixed oxides were alzo studied.

Keywords: \ixed oxide, Phenol hydroxvlation. Iydrogen peroxide.  Phenol
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