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Abstract - The microwave plasma and catalytic reaction have been employed to investigate the
activation of methane to hydrogen and higher hydrocarbons at low gas temperature. The catalytic
activity of Fe, Ni, Pt, Pd metal catalysts were also studied in this reaction system. With increasing
plasma power at a CHi flow rate of 20 ml/min, C2+ products increased from 29 to 42%, whereas
hydrogen from 60 to 65%. When catalysts were loaded below the plasma region, the selectivitity of
ethylene and acetylene increased, but the yield of C2+ products remained constant. The usage of ECR

electric field and Pd-Ni bimetal catalyst produced a maximum C2+ yield of 64%.
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Fig. 1. Schematic diagram of plasma catalytic
reaction of methane.
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3. Plot of selectivity of products : hydrogen
and C2+ chemical, as a fuction of (a) flow
rate at the plasma power of 100W and (b)
plasma power at the flow rate of
20ml/min.
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Fig. 4. Comparison of selectvity between transition
metal and solid oxide catalyst at the flow
rate of 20 ml/min. .
(a) Fe catalyst (b) NiO-MgO catalyst
Fig. 45 e 2nl &Y metry njejazsloir nt

e #F B3t 2542Y Fe & Ni &vi9 UE

el NiO-MgO Zvjol oig C2+ HAED® 5499

MUEE & el Fe Zwi4olA wg@d A4S, C2+

A HMYEE 40% ol HE Feh=vl £ &5

5 oeH(CHe)®l H¥MEEs FAdE ¥ olF o¥ &

ZHCH; - )% obME 2BCH - )9 F712 odEd

3 olMEo] Fridld AdHo= g HFYWE

KIGAS Vol3, No.l, March, 2001

A 29 F& 7MY @l ¥ ¢goloz £29
AU 780 B 100Wol i wgBue
cokinge] WAA Friate Y4ol #RH = cokert
polymers & 2GR Fieo deYx Belusk F
AREE F7HA 8 Ao AEY £ o .
SSURE Foid YAE AAFZ R NiO-MgO &
ojApol A #2=ol g APAGuFol o FAE
Fig. 491 (b)oll YehQ. 2@lM B R el 3
a4 Sojad e g Raurgd osiN A€
waoh &vjael Abast AR COyt wAsted A
2o M 2-3%9 MYEFE gou n¢doz TF
§ oAt RolAe) ol AstAtele) Zoigde]
AAZt Q7SR A 6-7%9 CO& A4dtA He Ao
2 Atagdg. 9ol cige] Efigols @ £ of
MY gogrcges dYy Zozg GEAA ddoz
7he dhgo] fold ARG &AF wb Uk wabA A%
Al Zo] FHAA ogdA EE @aAA A
A9 dgYosM ogdo] oiMEIeE M@=
g g Waidte A48 Jelde Ao RoAg
HAo2 £4 Ao AYE wE Ao2 AZEHY, o
o wgel £5717 4% [EEH FAMIA Ar
o] 4% nAY e MYsof ¥ Ho2 B}

Mole traction(%)

40 €0 80 100 120
Plasma power(w)

(a)

&
[
g
g
®
3
b
0 60 80 100 120
Plasma power(w)
(b)
Fig. 5. Comparison of selectvity of commercial

noble bimetal catalysts at the flow rate
of 20 ml/min.

(a) Pt-Sn catalyst (b) Pd-Ni catalyst
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Fig. 6. The effect of catalytic temperature and
distance between plasma and catalytic
reactor at the plasma power of 100W and

the flow rate of 20ml/min
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Table. 1. Results of plasma and catalytic reaction of methane activation with ECR(Electron
Cyclotron Resonance) electric field system

Catalyst Power Conversion Selectivity (%) C: Yield | H: Yield
System (w) (%6) CzH, CzHs CaHo (%) (mole %)
20 454 196 618 108 419 606
60 4738 233 59.0 87 435 62.9
Pt-Sn 80 482 246 518 19.1 6.0 76.2
100 477 204 447 203 5.0 784
120 448 303 367 236 406 753
40 26 201 63.2 86 123 59.4
Pt-Sn 60 456 31 592 92 445 646
) 80 50.2 26.3 52.3 123 456 .2
with ECR 100 528 301 425 142 459 76.8
120 513 35 382 186 463 82.6
0 473 203 62.0 108 44.0 638
60 486 %.3 50.0 168 452 743
Pd-Ni 80 511 283 469 232 503 885
100 509 349 36.9 19.8 46.6 816
120 416 %5 333 373 57 934
40 52.1 196 63.2 96 481 68.4
Pd-Ni 60 55.2 275 510 163 523 855
) 80 583 299 45 186 56.0 %.0
with ECR 100 63.7 45 371 20.7 588 107.2
120 503 208 312 325 55.4 117
43 B IR
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