Rk 2 248 5 H 2 8 AEE

HEER : EFHE (B)
AT HARE : 2008~2009
BEES - 20760530
BRBEL (FIX) VIS — LI & 5 SHAe% T 5 R L WAk ORI

THZTEERE4L (FEX) Solvothermal synthesis of high performance rare earth mixed oxide
catalyst
MELRE
#H)1l =ER (Saburo Hosokawa)
HHEKFEKRER: - TEHER - B
MEEES - 90456806

WFZER RO S (Fnx0) « A EEEEABRLIL. RALKTE DOBRBES SRR G 64 5 BRBE
filit & U CEUWEEER AT 5 2 LMD LTINS, RIFETIE Y VAR —~ B L A A 5
BB OFE R - FEREOHIEIEORESL & . AEZTER L CEWIEME 2 A 2 REEfk o BR
HEAT -T2, M THE—EEATRAIIIR T bR & ST i R OFESAEE N TFAET B3, Y ILARH
— IVISRF O BB TR 2 b &85 2 LT, B aB L O HYbFeOsDE D /3171
R LTz, S5, YR —< LGk Uiz @ik ih S )7 gt YbFeOsl ZRuZ FHRF L 72 il A3
Ta R UREEEE R R T Z E b R LT,

e R o (%) Rare earth mixed oxides have been applied to
environment-related catalytic reactions such as combustion of hydrocarbons,
decomposition of NOx, and so on. In this work, the control of crystal structure and
morphology of rare earth-iron mixed oxide (REFeOs) by the solvothermal method was
investigated, and the catalytic activity of REFeOs for combustion reaction was examined.
Hexagonal and orthorhombic phases of rare earth-iron mixed oxides (& and
o0 REFeOs) are known to exist. The o or A-YbFeOs could be selectively synthesized by the
appropriate choice of starting materials and solvents. Ru catalyst supported on A-YbFeOs
exhibited high activity for combustion of propane.
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Fig. 1 XRD patterns of the products obtained by the
solvothermal reaction of various starting materials in
1,4-butanediol in the absence (a) and presence (b—f) of
1,6-HDA with the N/CI ratio of 15: a) and b),
Yb(OACc); and Fe(acac)s; €), Yb(OACc); and FeCls; d),
YbCl; and FeCls; ), YbCl; and Fe(acac)s.
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Table 1 Phases® and crystallite sizes of the products as-synthesized by solvothermal reaction in various conditions ™

Crystallite size (nm)

Start materials Solvents Amines Phases
(002°  (300)%  (111)?
YhCl FeCl, 14-BG 16-HDA h-YbFeOj,, Fe,0,, Unknown 14 60 -
Yb(OAc);  Fe(acac), 14-BG 1,6-HDA h-YbFeO,, Fe;0, 7 19
Yb(OAc), Fe(acac); 14-BG without amine h-YbFeO, 8 19
Yb(OAC); FeCly 14-BG 1,6-HDA h-YbFeO;,, Fe;0, 1 33
YbCl, Fe(acac); 14-BG 16-HDA 0-YbFeO, - - 76
YbCl, Fe(acac); ethylene glycol 16-HDA Yb-complex?, Fe;0,
YbCly Fe(acac); 1,3-propanediol 16-HDA h-YbFeO;, Fe;0, - - -
YbCly Fe(acac); 1,5-pentanediol 16-HDA 0-YbFeOj3, a-Fe,03, Unknown - - " 59
YbCl, Fe(acac), 1,6-hexanediol 16-HDA 0-YbFeO, - - " 49
YbCl, Fe(acac), 1,8-octanediol 16-HDA a-Fe,04, Unknown

a) Phase was identified by XRD analysis.
b) Reaction temperature; 300 °C, reaction time; 2 h.

c) Crystallite size was calculated from the XRD peak at 15° or 53° of hexagonal YbFeO,.
d) Crystallite size was calculated from the XRD peak at 26° of orthorhombic YbFeO ;.

e) XRD patterns of the product was similar to that of Yb,0(OCH,CH,0H)(OH).

100nm

Fig. 2 TEM images of the products obtained by the solvothermal reaction of various starting
materials in 1,4-butanediol in the absence (a) and presence (b—d) of 1,6-HDA with the N/CI
ratio of 15: a), Yb(OAc); and Fe(acac)s; b), Yb(OAC); and FeCls; ¢), YbCl; and FeCls; d),

YbCl; and Fe(acac)s.
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Fig. 3 Catalytic activities for methane combustion of:
o, h-YbFeO; obtained by the solvothermal reaction of
Yb(OACc); and Fe(acac); in 1,4-BG; O, o0-YbFeO;
obtained by the solvothermal reaction of YbCl; and
Fe(acac); in 1,6-hexanediol in the presence of
1,6-HDA.

Table 2 Activities of various catalysts for propane oxidation?

Catalysts Tjob) SgET Crystallite size (nm)
°c)y (m7g  (002) (300)
YbFeOs 401 26 18 47
Pd/YbFeOs 284
Rh/YbFeOs 230 - - -
Ru/YbFeO3 213 32 15 40
Ru/YbFeOz(PC) 245 36 6 22
Ru/Al;O3 235 148

a) Reaction conditions: 0.3% C3Hg; 17% O,; He balance; W/F = 0.3 g s/mL.
b) Temperature at which the catalysts attained 50% C3Hg conversion.
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