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Heterogeneous basic catalysis of Fluoro-perovskite prepared by mechano-chemical
technique
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KMgF3 which is one of Fluoro-perovskite was developed as a new solid base
catalyst by mechano-chemical technique. The KMgF3 prepared by a pulsar ball mill at high rotation
rate, had superior catalytic activity for Knoevenagel condensation compared to several solid base
catalysts and good reusability. The iron addition to KMgF3 under mechano-chemical step brought about

thelappearance of ferromagnetism, resulted in the development of magnetically separable solid base
catalysts.



Al203

800rpm

100°C, 0.5h
fils¥ 30 mg
_—

CO.~TPD

KNgF-
A
KCaF3

B
RbCaFs
KMgFs

KMgFs CsCaFs
Mg(OH).

KMgFs

JCPDS 7-0239)

- KMgH(JKPDS 18-1033), A: Mg(OH),

CO,-
TPD

Intensity

®
®©
(d)
©
(b)
@)

15

25 30 35 40 45
26 / deg.
1 KMgF; XRD )

: (8 200, (b) 400, (c) 600, (d) 800 rpm,
4G (f)

10 20 50

(BDF)
K Mg
(Scheme 1)
o}
N=C
N
o} CH
3 + H.O
KMgFs Fe
XRD BET
KNMgFs « D
100
80 | Ballmill 800 rpm
O\\C’ 600 rpm
3 60 * %
] L
S, s 400 rpm
T 40 | ,,’ © 200 rpm
a L7
20 t o Wet
.f Dry Agate mortar
0 L L L L
0.0 0.2 0.4 0.6 0.8 1.0
Number of basic sites / mmolg™
2
KMgF;



2
800rpm KMgF;
MgO NaHC03 K2C03 Catalyst Product yield/ %
A|203 Zn0 CEOZ KVIGEL —
KF Mg(OH), 9 '
1 Zno 25.8
YA,LO; 10.6
KMaF Ce0; 6.6
9Fs MgO 3.4
NaHCO; 333
KF 18.3
K,COs 15.9
Mg(OH), 14.7
1) 800 rpm.
KMgFs
KMgFs
2 Fe KMgFs
®: KMgF;(JCPDS 18-1033) m: FeF,(JCPDS 45-1062)
[ 1 KFeF,(JCPDS 20-0895) ©: KyFeFs(JCPDS 22-1223)
: MgFe,0,(JCPDS 36-0398)
100 cps
KMgFs Fe om
XRD KMgFs  Fe 2
g
KMgFs Fe =
(Fe/(Mg+Fe) ) O 0.7 (110)
0.40
nm 0.41nm KMgFs Mg
Fe
Fe 0.3 MgFeZO4 10 15 20 25 30 35 40 45 50
20 / deg.
0.5 KsFeFs 3 3Fe KMgFs  XRD :
BET Fe Fel(Mg+Fe): (a) 0, (b) 0.1, (c) 0.2, (d) 0.3,
CO,-TPD (e) 0.5, (f) 0.7.
Fe Fe
0.3 ( 4 Fe
5 Fe 0.2
1 Fe 0 0.2
Fe 0.1 0.2
6
v 100
|20 mmol h' g* _'Taalv‘ e %ch;ec:
— LA /mmolg’ Fe/(Mg+Fe)
() Pra—— S s0 | 0o
o
g % .- ooy iy
[o 0.65 >
gl (d) 027 k3] s
o L
3l (© 0T g 10 03§
(6] 0.45 /l
0.62 059
(b) o 20 /’
0.72 0.7 /
(@ : - 0 > . .
350 400 450 500 550 600 650 0.0 0.2 0.4 0.6 0.8
Desorption temperature / K Number of weak basic sites / mmolg?
4 CO,TPD , Fel(Mg+Fe): 5 Fe

(@0, (b) 0.1, (c) 0.2, (d) 0.3, (&) 05, (f) 0.7.

KMgF;



(©)

. | (a) (b)
8 T M,=2.06 emug™
0.15 M, =0.0136 emug™
6 T M,=0.846 emug-!
0.10 T
4 4
Y & =
2 0.05 & 5 | > .
£ £ E
2 5100 2 P > o
S 6100 +————t——+ > + +0 —————+ o @
%10 4 6 8 10710 -8 9 2 4 6 8 PSP 8 B 4 2 2 4 6 8 1
= M=0.0032emug’! | = 2 'g M,=0.0376 emug-! % g M=0.219 emug-!
826 20 A 100
0.10 T 10 / /s 50 /
600 / 6 | o0 86/
Mn b 05, 05 » -0%6 os
890 7 ) 25
o: — 10 . 2 -
Hx 105/ Qe Hx105/ Oe Hx105/ Oe
Fe KMgF; , Fel(Mg+Fe): (a) 0, (b) 0.1, (c) 0.2.



1 0 1

Hajime lida, Ryuhei Kawaguchi, Yuki Ishii, Kazu Okumura

Production of Diethyl Carbonate from Ethylene Carbonate and Ethanol over Supported Fluoro-perovskite Catalysts

The 8th Tokyo Conference on Advanced Catalytic Science and Technology (TOCAT8)

2018

(Okumura Kazu)

(30294341) (32613)




