FRBRF AR E

A T

E LAY S LIRS ELEE

Investigation on plasma-catalyst interactions

4 %%, : 1002001INER031
£AEBRAD  F 27 RS
VEIFL A EL

B T 3L 1 03-2654124

E-mail address : tcwei@cycu.edu.tw
PR AR F s B

42 pf: 2011& 11%* 30FP



B B e et e et a e e e tr e e e e tteeeeetaaeaans I
B R s 1
ADSEIFACT ..ot sae e 2
Ty P FARRE D e, 3
By FPE3EEER e, 5
- ﬁ,ﬁfigi?ﬁﬁiﬁ ...................................................................... 5
S B A T e, 8
R E ol 1L 2 7 BT B e 8
Ty F I A B T e 10
Fy A BB R e 10
-~ Qﬁ?%iéf%;ﬁ .................................................................... 10
(7)) FF R s 10

(C) F F R B e 12

S B A T e 13
(=) XRD Fo 3B A T oo 13

(=) BET & # BB AHRIZR e 14

(2) XPS & 51 7o Z A 1T e 14



'

(2) ICP-OES 47 % 53 oo 17

() FE-SEM A F7 oot 18
3 R I 3 21

(=) ERFHN T T EEF B 21

() FRBH A FHEEE IR e 27

B T ettt ettt ettt h et eh bt h e a e et b et he et et aeeae 41
>+ < )?e ................................................................................... 42

II



EF 4§

CuO/ZnO/ALO; (CZA) fR4E* »+ & 2 § (CO+H,) # i@
i~ - " @ (DME) $4p WA 5 301t B & 40§ X 3IPpR o 2 G s
Uk LR PR DR R &3S TR ~ RIS ~ iR~ W - R
REHZ AT P R CZAMERE § - F §F L RRE
BRJE AR 17 Totacst kg Rk (OES) 4 47 lAe? is i
A R RALS PP T E ST S U R % U fRT
R T B e 5 b e T RAST S (2 i 4 7 48
Bttt o RS RBESFHCZ "R FHREREFF B4

g2k gded SRR F NS 0 p A ki 31T Sk o



Abstract

Recently, various CuO/ZnO/Al,O; (CZA) catalyst has been
prepared for producing methanol and dimethyl ether (DME) from
syngas (CO + H,). The catalyst is generally prepared by

coprecipitation method, which including precipitation, washing,
filtration, drying, calcinations and reduction process. In this study, we
developed hydrogen plasma and oxygen plasma modification on
calcined CZA catalyst.

In order to understand the interplay between plasma species and
catalyst surface, we used Optical Emission Spectroscopy (OES) as a
plasma diagnostics tool. The plasma modified catalyst would be
applied on syngas to dimethly ether (STD) process to know the
influence of catalyst activity during the plasma modification. On the
other hand, characteristics of catalyst with/without plasma
modification would be obtained. At last, from the experiment data,
we proposed a kinetic model for STD reaction. Optimal parameters of

DME synthesis were also proposed.
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I80H2 0121 0.071 0.029 0353 0427 1.696 4.176
120H:  0.118 0070 0.036 0322 0454 1674 3.273
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Blank 23.6% 45.8% 3.27% 27.3%
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120H, 23.5% 46.4% 3.23% 26.9%
60H, 22.9% 46.4% 3.33% 27.3%
600, 23.7% 46.2% 3.30% 26.8%

3 4 71005 2 & H2 52 %

Catalysts Zn Cu Al Cu/Zn
Blank 0.361 0.721 0.121 2.00
180H, 0.356 0.727 0.121 2.04
120H, 0.359 0.729 0.120 2.03
60H, 0.351 0.730 0.123 2.08
600, 0.362 0.727 0.122 2.01
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9 EfEF R F W BB S

k01 k02 k03  E1(J) E20) E3()
Blank catalyst 51.11  0.094 29313 50982 11854 61254
H,plasma  1.088 0289 91941 35104 6391 60347

O, plasma 1.097  0.277 123245 31327 6480 61455

2010 & 4R B2 F ik

Al A2 A3 A4 A5
Blank catalyst 1 0.146 1.01 1 0.547
H, plasma 1 0.364 0.604 1 0.765

O, plasma 1 0.340 0.602 1 0.806
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1. #4 F5pR

fir g4 FRIFRF BPE- 2R A mEHFEE ¥
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IR ABTFIZEAFREIC D UEIKL - RE R BEHEIT
TR A 2T SRS PV BRI T REH
MT R o
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o FREE F T e D U R Y R o

TR R 300scom v FT A F - F LR B0 Bl g B
AR LS SR Sl B - R BRIE L« & L4

Moot F SRR

F 1l A BRI RERATITHFmRECFEALERPE

220°C 240°C 260°C 280°C 300°C

Xcoe 0.989 0.976 0.951 0.905 0.826
XHoe 0.628 0.595 0.561 0.521 0.467
DME sel. 0.713 0.698 0.686 0.678 0.672
MeOH sel.  0.043 0.042 0.041 0.039 0.039
CO2 sel. 0.244 0.260 0.273 0.283 0.289
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o 2AS BRI RS TI gL FEE S EEM

30atm 40atm S50atm

Xcoe 0.931 0.951 0.963
XHae 0.532 0.561 0.584
DME sel. 0.679 0.686 0.693
MeOH sel. 0.036 0.041 0.044
CO2 sel. 0.285 0.273 0.262

2 B3#4 B kT IR e A RS

1.8/1.2  2.0/1.0 22/08  2.5/0.5

Xcoe 0.944 0.951 0.954 0.953
XHoe 0.692 0.561 0.443 0.279
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MeOH sel. 0.029 0.041 0.052 0.071
CO2 sel. 0.300 0.273 0.241 0.179
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