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Abstract

To improve the catalytic stability of copper-based catalyst over the methanol
reforming reaction, iron was selected to modify the active metal, copper. Two kinds
of iron sources, iron nitrate (Fe(NO3)s) and iron (II) oxalate (FeC,0,4), were
investigated to discuss the influence of the iron addition on the catalytic performance
at high reaction temperature. We also varied the Fe/Cu ratio to discuss the effect of
iron concentration to the physical/chemical characteristics of catalysts. Compared to
the sample without iron addition, iron-modified catalysts exhibited obviously lower
reduction temperature as well as higher methanol conversion and better reaction
stability over reforming reaction. Besides, iron oxalate derived samples have even
more outstanding performance. Not only does the specific area become much larger,
but also the thermal stability and the efficiency of hydrogen production after a long
term test are further improved. Therefore, iron could be considered as a potential

additive to improve the stability of copper-based catalysts.
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(c) CZA-F 0.00075 M (d) CZA-F 0.001 M
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(c) CZA-F 0.00075 M (d) CZA-F 0.0010 M
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3. XRD (X-ray Diffraction) B z¥ (48] 6 #7-7)

Intensity {(a..)
"=
-
Iy
[ ]
O
L]
=

(2) CZA-F 0.00025M 29 {deg.)
(b) CZA-F 0.0005M

(¢] CZA-F 0.00075h

(d) CZA-F 0.001M

1] 6

P i CZA-F - g4k @ B R (8 0 X-ray S5+ B3 » v 50 Cu -~ Fe 7x
FrRREBE >~ FA F @Y IR TR BT REERE F &

LRI [ QA ¥ g

4. TPR (Temperature Programming Reduction) # | (4v % 2 #77%)

% 2
CZA-F CZA-F
Fe/Cu Cu(M) Fe (M) Fe/Cu Cu (M) Fe (M)
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b 0.222 0.00225 0.00050 d 0.444 0.00225 0.00100
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169.4°C {\ 405.0°C

(d

_
>
< 170.2°C
c
°
S
>
(7]
S b
o

3V
T

189.9°C
( /

50 100 150 200 250 300 400 500
Temperature (°C)

)
)
177.5°C
(b) T
a)

B 7

4 TPR % - =B R PB kf o LF Fe oot Gl o i geni® R R
iz T > 4o b CZAFIEEY b FeCo0, 1 5 Fe chdimmEs £ § i@ i 4 b
BR2 Ao ¥ b b CZAF P40 Bl ® 7 B 5] 5 400°C 2 4 1 T i
W o>t CulFe v bideB P 5P AE » R E © 72 Fe e RUER » 3RIF &t

H_ Fe BRIk o

14



(2) TPR— 2nd Reduction(4- ] 8 #757)
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2. BET (Brunauer -Emmett -Teller Surface Measurement) # B (4= B8] 11 #751)
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(2) TPR— 2nd Reduction (4- ] 14 #777)
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% 3

Catalyst Catalyst

Fe/Cu Cu (M) Fe (M) Fe/Cu Cu (M) Fe (M)
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