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ABSTRACT

This study was coducted to find a catalyst system which has high cuouvaion anu saiccuvity for the
oxidative coupling of methane to produce ethane and ethylene. Various catalysts were tested in a fixed
bed reactor ar 750°C, 1 atm, and the feed ratio(CH4/O2) of 2/1. Under the reaction condition, 10wt%
PbS0s/MgO catalyst showed the highest catalytic activity : methane conversion, Cz selectivity and
yield were 50, 40 and 20%, respectively, Catalysts contaning sulfate compounds, 10wt 2sPbSO:/MgO,
10wt 26MgS0s/MgO and Naz:S0s/MgO revealed a moderate methane conversions such as 38, 50 and 50
%, respectively and low Ca selectivities such as 18, 5 and 9%, respectively. Catalysts contaning carbon-
ate compounds, 10wt % PbCOs/MgO, 10wt % Li2C0O3/MgO and NaCOs/MgO, also showed a moderate
methane conversions such as 64, 44 and 51 %, respectively and low Cz selectivities such as 5, 6 and 2%,

respectively. With the existence of chlorine and mercury, C: selectivity was decreased.

I.M E
Hazk2e] oF 90%= weez FAs o oy
o] FH3 HAXEL! vge} A o] Fol] BAS
2A AP oeb 38 AU vige o] 83}
o 3R7} 71x9 s s So8 A/t AL
Fof FololA s@sor & & AFIA F shtol
1=
o 5b2 QER & g3l g A og 2 oy ez 9]
ke FoAFo|ch vgoz e JE H JEA-S
AAksr7] fsiA Weaoz R AFH £4E dolde

TAHAL AG 7 4 e 2AM gHFgH R EgH
A AALE ASHA 2 o] B-8= vhE, & vlide] Ay
7218 ue-(OCM, oxidative coupling of meth-
ane)2 AG°7} &9} gtolddM d9Ea o {83t
V a2y ALAE AA R o] &S T A A3
215l CO2¢t H207) A S = Aol A7 €t ut
ghx] A ALELE A st Co ©@Elrd 20 2 uhg-o]
AP F e ol A AV A5 8%
oA ojt}, -

B AP E FEsH EA3te WEE ol &3ld.
Agnrot o BIFAI L o dA ) o ghe A3
= QojA Zuljel MeEleol AFSE =Y F Us



Zu /¢S Htq OCM ¥h3-& 53ttt ojel #
g8 2P=S AurdA, Kellers}d Bhasin®o] two
oxidation stateg Zt& <5 A8EE] OCM vk
o fejstata HFEATh 3 B o3pd 2=

£ 49 oxidation state W3}l 93 ¥ 7&
Gl H3lE ZAEE A3 Pb, Mn, Ba, Cu, V
Zol Fal3 4l Aok R} o] BLAY F&
A8LE F Pbe Mns Sz desio &7l EF
ol g F dFE FY3AH. AS7HA B
? =55 B30 AMdRYge G714 Sl 2 4
Heo] Rug et web R F7kR] @) AR

3t G718 7 $J+= sulfate 3}3E 7 carbonate

313HE0] OCM g0l mx= dFE A LH, .

Zul FHo)A carbene(CHz: )7)g} ¢} w2 2|4l
= Cz 3lgEo] AAE 715 = o]fFolA car-
bene Ao £ F&= YT F 5L JY2L 9
st} 2&v)2M o] Fee BR3P, Otsuka” ol
o3t chlorineS F71t0e o) CoARES] BAL
AUty Busgdch WA chlorine d7te) wa
Zo o] gAuste ZAVSIACH

I. "z % g

. Fo "=

Zofl & Ak 2 7}AE-8 2H2F PbO(Junsei, 98%),
BaO:(Kanto, 98%), CaO(Junsei, 98%), MgO
(Duksan, 98%), MnO(Duksan, 98% ), PbSQs«(Jun-
- sel, 99%), MgSQ:(Shinyo, 99.5%), Na:SQs(Duk-
san, 99%), PbCOs(Mallinckrodt, 98%;), Li2COs
(Yakuri 98%), Na:COs{Shimak-yu, 99%), HgO
(BDH, 99%), NaCl(Duksan, 99.5%), He(99.
99999%), 02(99.9999%), CH1(99.9999%) & Ar&-3}
Rt B Ao AMSE FHole) A B Ag =
Table 1¢] YehNch A ¥ A3 RE o) 9] A
ZE excess water WS AFE S =d BAA7) 2
2} Bl Aok 42t YA} S wt %S AlAkestn &
=& 3183 4L 500mLe] Eof %< Fo SAE
3 @Rt G F, o BE ARAID
200mLe] FHFE AHE Fo] A7]ZAA 110~
120°CE 12713 F<F A=8nh. axd 98 %2}

_.68__

LG e s

AP Z prindingAl 7] 22 sieveE o] L-3ted 40/50mesh
o} Zul kg A sle] AzZj7lAo] 5ol A A o)
Elo] B A3}t

2. A& x|

AEFA 9 JFH A& Fig. 1] vehldrct.
¥h-3-7)= 1142 wrLe-7)(packed bed reactor)Z 2
°]7} 60cm, AEo] 10nme] G HE AE3Ion,
Foj 32 A3l FEldFE YA P AHA L vhg
719] & AN Y &% 27| S AHEstd Ao
AL, 1 3= £1°CHY. 7} 7129 9] e
219ke2 RANAL, & 2o 4E5L BHIA
(ball flowmeter)Z& Ap&3td ZA-3Qa, AA &
S ZA37] 98 34714 (dilute gas) 2 He A&
St AR F49 RAS A3 ¥h-g7] STt vlF
AE A (bubble flowmeter) & AX)3l¥th AA
T % 52 AA37] 98] sampling valve} vH&-7]
Alolo} A2 7}1A (silica gel blue, Junsei Chem.)-&
Z 213 moisture trapS A X3t}

3. Alguy 9 F4
F} 1g& W79 A F 9H-§-7] 9] them-
ocouples RZAIZT. At W2 74X oA
7194 Hes 20mL/min® §&22 Z#RUYo] &
g AZATIZ, Fuje] 843 ¥ F7] Sske] vt
225X 0 20mL/min%} Heg 10mL/ming}

5oz BAY FAFUA 1T B F0E 24

AlATH ZF Agnit} vig-E £ CHy: O} 2
1] oy, AA F48 2ASY 53mL/min® 2 &
AN Z T} BE AP 1atmol A A s, Bee
L& 750°CH e Zujeo] &4 Aol Wt 10~303)
Be FAS AAEh -5 2 BB B4
7Y2a =z ubE 22 3] (Shimazu GC-8A)E o] 4314
3 Z+H-& carbosphere, detector= TCD% T}

M. #@x o oz
1. 2t S0joll CHSt DiEte] MBS, ¢ MYE

A
T=

A 742 9] OCM ¥ ATl M & 238 B



state®- Z1+&
of FRJA}F]
o}, A g PbE IGRA AL o] AE Fig, 29

Vol. 13. No. 1(1996)

BaQz, Ca09} MgOE HA| = ¢35}, two oxidation

A4 2% A5E F Pbot Mng €3}
3, OCM ¥k-gdl vlxle F¢E A

vigke] 23hd A5 k3o B dF 3

Uelt). oju Pb/Ba0: &vj | 73-%—— A2 40
%013 WY =7} 47% = JEFgL) ¥h3 27180 A)
Zbol Agel| me}t A5 ﬁéﬁo]ﬁab} HE-3-AI7H
o] 24470] HAUL W F43] FATE ¢+ S,

olo

Table 1. The compositions of catalysts
Preparation _
Catalysts wt% Precursor chemicals
methods - |
PbO(junsei, 98%)
Pb /Ba0 Excess water 10:90
/ i BaO2(Kanto, 98%)
P i 2
Pb /Ca0 i i bO(Junse_l, 98%)
CaO(Junsei, 98%)
PbO(Junsei, 98%)
Pb /MgO ’ ”
£ MgO(Duksan, 98%)
M k g
Mn /BaOs ) ) nO(Duksan, 98%)
BaO:z(Kanto, 98%)
MnO(Duksan, 98%)
Mn /CaO ” »
n/ Ca0O(Junsei, 98%)
MnO{Duksan, 98%5)
Mn /M & »
g0 MgO(Duksan, 98%)
PbSO:(Junsei, 99%)
PbS0¢ /MgO » -
1/ V8 MgO(Duksan, 98%)
MgSOs(Shinyo, §9.5%)
MaSQOs /MgO » »
aS0: /Me MgO(Duksan, 98%)
Na2804(Duksan, 99%)
Na2804 /MaO » »
a2504/Ma MgO(Duksan, 98%)
PbCO3s(Mallinckrodt, 98%)
PbCO3/MgQ - -
s/Mg MgO(Duksan, 98%)
Li2CO3(Yakuri, 98%)
Li2CQO3 /MgQ - »
12LISVE MgO(Duksan, 98%)
Naz2CO3(Shimak Y,
NazCO3 /MgO . . 22C0s(Shimakyu, 9975)
MgO(Duksan, 98%)
10:10:80 HgO(BDH, 99%)
Hg /Pb /MgO . 20:10:70 PbO(Junsei, 98%)
30:10:60 MgO(Duksan, 98%)
PbO(Junsei, 98%)
Pb /NaCl /MgO , 10:10:80 NaCl(Duksan, 99.5%)

MgO(Duksan, 98%)




4 2dd - A BRBIP O
\ 13
O
> 6
12
10
QA
| _/
N\ X
5115115 |
8117118l
1. He gas 8. Furnace
| 2. CHa4 gas 9. Moisture trap
K fL fL 3. Oz gas 10. Sampling valve
( 4. He gas 11. 3-way valve
5. Flowmeter 12. Gas chromatography
12113114 9 6. Thermocouple  13. Carbosphere
7. Quartz reactor  14. Molecular sieve

Fig. 1. Schematic diagram of' experimental apparatus.
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Fig. 2. Conversion and selectivity over various cat-
alysts at 750°C : 10wt2%Pb/Ba0( O, @), 10wt
%Pb/Ca0([], M), 10wt%Pb/Mg0o(O, @).
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