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This paper describes the surface structure and hydrogenation activity of plate-type Raney iron
catalysts. When molten sluminum was spraved onto surface of iron plate and the plate was heated,
an alloy layer was formed at the boundary, Raney iron catalyst was prepared by leaching aluminum

from the alloy with an aqueous sodium hydroxide.

The characteristics of the alloy phase and the

surface of the catalyst were determined by means of an electron probe microanalyzer and X-ray
diffractometer. The alloy phase was FeAls and FezAls. Catalyst based on alloy from SUS 304(stainless
stee]l containing 8% Ni and 18% Cr) substrate exhibted greater activity in hydrogenation of acetone
than a similar catalyst based on SUS430 (Stainless steel containing 16% Cr).
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Tablel Chemical analysis of iron plates

Compositions (%)
Substrate —
C Cr Ni

8541 0.2 — —
SK b 0.8 — —
SK 4 0.9 — —
SCr 0.3 1.6 -
SUS 430 0.06 16.5

SUS 304 0,04 18.8 8.7

Uit skggL, 71— 3 Raney k87,

2.2 REBIUEEOERFREELUER

TFe-Al WRE T O S4E0RRO Bihic i3 MEEEE
HoRERAT, BERSTEELHO, 440,
Tk U EER S OANE o ST EEEZE L O Ic R
B E R X AT RS Aok, S4BT, WEEE
DI ICE BEABT R NGB T RE £ s,

2.3 MEEMEORE

MR DMEL BOC KB 57 & 1 v O SiEAKE
A E R, REERASECEE, HIEOREER
AT F - TE R AR fo R B ST ERT A R
Faw s ko THE BRORGNSEETRT
Wi,

2.4 mEoFREKEEOUNE

T A ) R i A AR T SRR R Sk B i
ARSI K DT - fr. BB NS S, W
Bic A4, SRERICHFAS o2 VEREER L.
BFYULALy b, BRNEEEECIETHOS
OEMiz, BRI 209% O KEML - B ) v s kg
¥ (20°0), MACEEEEEL SaVisee & Ui, MIEOE
Fr—miis e 5, BERED 4 v EEREE R
foo TAH Y EROBEBRIGIIROIIBEDEELS
N3

Raney iron—H-+OH~ 7> Raney iron+HO+e

ik, SERC H-2 v SR ARk EAL, B
TP SRR Ui,

3. RERERLIEE

3.1 7L — & Raney #R&dOdak

Fe- Al HROFEMSITE & CHRERSITERC —F
e Fig., 1 0F Uiz, Fig 1 25800570 X 5 wEm
(35 41) T BE0°C ff4En b, FHRFEIGHEDR LD,
BR0°C IR TRARBE — 7 2 F 1L, AT vIA (8US
430) T3 600°C i BEEEGSE D I Dy, TO0C
TEREND, OSSR DN TS s SERFRRED
BHRRTC &b, FerAl Sa0O&RT 600°C {4

B -

B s S ~ 128 -

Differentiat weight

endo <— aT —= exo

I I
600 700
Temp —°C
Fig. 1 Differential thermal analyses and gra-
vimetric analyses of Fe-Al plates in air,

500 800

8541, ---: 8US430.
3
Fephls 800°C
F82A15 FEA%

jL Fepls

700°C
FEAls
FeAly A
A1(200 °
AL ARZIO 5007
ALZLD)
AL(220)
M Fe(200)
L . L . | ; |
20 40 60 80
28 7 deg

Fig, 2 X-ray diffraction patterns for Fe(SS 41}~
Al alloy plates
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Fig. 3 Cross section of Raney iron (3Cr)-Al boundary heated at T00°C
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Fig. 5 Line X-ray analyses on the cross sections
of Raney iron alloys (sample scanning speed :
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Fig. 6 X-ray diffraction patterns for Raney
iron (S341) catalysts
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Fig. 7 Conversion vs, reaction time for the
hydrogenation of acetene. Catalysts prepared
from Fe(SS41)-Al alloy, (B: 600°C, & : 650°C,
@ T00°C, O:750°C, & : 800°C.
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Fig. 9 Surface of Raney iron (SUS 304) catalyst (prepared from TE0°C Fe-Al alloy).
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Table 2 Properties of Raney iron alloys and catalysts

Raney iron alloy

Raney iron catalyst

Substrate Alloving temp. Thickness Component Crystal size Hp content  Activity

0 { 1) &) {CouL) (%)

5541 600 10 — 300 1.2 13
650 20 — 250 a1 40

700 60 FeAls 100 8.7 63

750 100 FeAls 90 10.5 76

800 180 FesAls, FeAls a0 11.4 67

SKb G600 0 — 360 0,6 8
700 50 FeAls 90 2.2 17

750 90 FeAls, Fe:Alg 85 7.4 32

SK 4 600 0 — 350 0.6 9
700 50 FeAls 110 2.1 13

750 80 FeAls, Fe:Als 100 6.8 24

SCr 600 0 — 450 0.8 il
700 130 FeAls 200 2.4 17

750 180 FeAls 200 Q7 21

SUS 430 600 0 — 300 0.1 5
700 a0 FeAls * 1.0 10

750 100 FeAls, Fealls 1.2 16

SUS 304 600 10 — 220 0.8 14
700 40 FeAls * 1.0 65

750 80 FeAls * 1.4 87
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