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e RO EE (3537) : We synthesized various mixed oxide solid base materials containing
of K and Fe which are elements with high Clarke number. Among them, K-Fe-Mn mixed oxide
showed high catalytic activity for transesterification of triacetin, which is one of
triglyceride, with methanol than Ca0 as a conventional solid base. Moreover, we achieved
the synthesis of K-Fe—Mn mixed oxide with high BET surface by a polymerized complex method.
Its catalytic activity was significantly improved. Therefore, K-Fe-Mn mixed oxide is
found to be candidate solid base catalyst for biodiesel fuel production.
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Fig. 2 XRD patterns of (a) KFe;;047, (b) KFe;oMgO7,
(c) KFe;oMnO,7, (d) KFe¢CoO7, (e) KFeoNiO7, (f)
KFe¢CuOy7, and (g) KFe ¢ZnOy7.
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Fig. 3  Catalytic activity for transesterification of
triacetin with methanol of KFe,; \MyO,7 (M=Mg, Mn, Co,
Ni, Cu, Zn).
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Fig. 4 Dependence of catalytic activity of KFe;;,Mn,O;7

on Mn content.
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Fig. 5 Catalytic activity for transesterification of
triacetin with methanol over various solid base.
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Fig. 6 Temperature dependence of catalytic activity of
KFe oMnO;; and CaO.
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Table 1 CO, desorption temperature and CO, adsorption
obtained from CO,-TPD

CO, desorption CO, adsorption
catalyst temp. / °C / pmol g”!

KFe 1017 130 57.7

470 33.7
KFe oMnO, 130 190

380 9.0
KF/ALLO; 110 68.4
Ca0O 620 47.1

CO,-TPD was measured after adsorption of CO, at room
temperature for 30 min.

PLEDORER K | BOSHEDEWELL T O X
INTELR LT, AT, BRAICAX
— VN ETHZ LWL A M ENTE
REN., ZOWERE NI T BT LEDOREK
BRI X o TROBMWNETT 5, HHENSEIIA
FISO PR TH D A My FEEREIC
ST oEEZLND, KFe;oMnO;; Tl



Mn EHIC XD R ESEEIL, A h vk
EREOHMZ L6 LIl EEES
RLTZEEZLND, ZHUIXK LT, Ca0 i
Bl THH 7 Ve — L DKIBIC L
STHREEMEO I LS YA 7Y r X
R~EBETDZEnMbENTND, 2Dk
VUL T ady KA My R
K0y ORI E T =Dz, HIEEND 72
WL b LT EmWEEEZ R Lz EHEE S
ns,

fi 8t D 22 TEME & R B 72 I A R
Rt L7=(Fig. 7). KFe; ;07 1%, 2 FIH DX
Ji TULRDY 20%1K F L7243, Mn EH#L4 1%,
KFe 10,7 1ZH~T 2 B H QIR DO KIF /KT
TR GT, Mn EHLIZ XD BRI AN M
THZENDbIoTZ,

100 97 100 563
83
8o}

60

40r

Conversion / %

20+

0

KFe;;047 KFe;qMnO,;

Fig. 7 The reuse test of KFe; 0,7 and KFe;oMnO;.
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Fig. 8 SEM images of KFe;MnO,; prepared by (a) solid
reaction method and (b) polymerized complex method.
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Fig. 9  Catalytic activity for transesterification of

triacetin with methanol over (a) CaO, (b) KFe¢(MnO;;

prepared by solid reaction method, and (c) KFe;(MnO;;

prepared by polymerized complex method.
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Fig. 10 FAME yield of transesterification of soybean oil
over CaO and KFe;oMnO;.
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