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w|gk9] oxidative coupling(OCM) AlAE A3HA| 2 slo] wjghe 2 ofjgl, ozl o2 HFA7]| = ukgolr) 2 o
FollAE Li,CO-Sm,0, 3 AHELE Euj| & o]-4-3lo] &) oxidative coupling ¥Hg-ol] T3} BiOCI9] 7} F2tS v &
¥ 3AF 35 g7 ellA A7akich. Sm0.°l BiOCle] H7FEA] 942 LiCO-Sm,0; Fof o] 79 ukg ko] 2)d
ofl Wzt &Ajo] zhadlgled] o) OCMHERS-S] 439l 2lFo] 4k =% 2A17] wEeldrt. BiOCle] H7H Li,CO,
Smi0, £008] A$ WA e Aes) el 2 o), siee] WREE vsakglont, C AR} A ZrheAe
o, Zole] QPAE 271ekgdd, ol BIOCl] W3e B4 2FE BAAA 24¢ Asgc) =8 SmO,
Zoijape] el ke LiCO, i BIOCIS] Arlepo] Z7hi4g 2asiaid), AFHe] 44k CO 2 CO,z9| P4
3 JAIH C A% $71E Vehligleh Li,COs-Sm0; E3H4HtEoll BiOCI tAl Bi,O} A7HEH, & £37} 9l
2192 shenl, o SHE& WAk Aol Bik ehdet BIOCI Sgsleh 1% o1710sk LiCOv} A7
A] 9& BiOCI-Sm,0, 7= OCM Hhg-oll F& 348 vehyi#] E3lth.

Abstract— Addition effect of BiOCl to Li,CO,-Sm,0;, a mixed oxide catalyst, on oxidative coupling of methane(OCM)
was studied in a differential fixed bed reactor. When Li,CO:-Sm,O; catalyst in absence of BiOCl was used for OCM reaction,
it showed severe deactivation with the reaction time. This may be due to the loss of an active lithium during the reaction. On
the other hand, however, Li,CO:-Sm;0; catalyst promoted with BiOCl showed almost the same conversion of methane,
higher selectivity to C;, and the enhancement of catalyst stability. It was found from the catalyst characterization by means
of XRD and FT-IR that BiOCI stabilized the acitive lithium and supressed its loss. TPD of ammonia on Sm,0O. showed
that acidity of Sm,0O, decreased with the addition of Li,CO, or BiOCl. Decrease of acidity was found to be closely related
to the inhibition of total oxidation to CO and CO, and to the enhancement of the C, selectivity. When Bi,O; in place of
BiOCl was added to Li,CO;-Sm,0;, it showed no promotion. This suggests that promotor is not Bi but BiOCI. If BiOCl
was added to Sm,0; in absence of Li,CO,, activity change was negligible. From these results, it is concluded that BiOCl
promotes OCM reaction by suppressing the loss of the active lithium and by reducing the acidity of Sm,0;.
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Z5e) ASHES WA Sohel e wheATE Bt 19824
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k2ol AF8gH SmO0.= Sm(NO,), - 6H,0(Aldrich 99.9 %)Z 500 °C
F71 9071004 4217 B9t aAsle] Azslgdr}. Li,CO,-BiOCH-
Sm,0; % Li,CO;-Bi,0:-Sm,0; &= excess water] 0. 2 A 235}y
=4, Sm(NO,), - 6H,0[Aldrich 99.9 %], Li,CO,[Walco Pure Chemical
Ind., 98 %], BiOCI[Aldrich 99 %) === Bi(NOs), - 6H,O[Aldrich, 99 %]
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BH(CH,, 99.99 %)3} AF4(0,, 99.9 %) 28] 34t 7iAlql A4e] &
g2 Algk f< 47| (mass flow controller)E AMg-3}e] 2A3}4]
t}. uk&-7]+& 1/4 inch stainless steel & ARE-5}o] wkgr] shdel] 4w
+& 4a FAE% 00, whgr)e] 2EASE 913 1/16 inch CA
H AANE whe719] ool ¥R A At

w715 AA v A EL GCo on-line o & A7zl £A43)
421, silica gel¥?} carbospherer} AP 2 AAF AL o] L3}y
160 °Coll4] B4 3}l

Hhg- 32 ALT 54 (cofeed mode)© 2 800 °CollA] 0.2g9] =
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Fig. 1. CH, conversion and C, selectivity over Sm,0; as a function
of time on stream.
@ : CH, conversion, & : C, selectivity

Table 1. The conversion of CH, and selectivity to C, over BiOCI-Li,-

CO0;-Sm,0; catalysts at 800 °C
Li content Bi content CH, conversion C, selectivity
(Wt%) (Wt%) (mol%) (mol%)
0 0 224 30.7
1 0 20.7 38.9
5 0 243 47.2
10 0 239 435
15 0 23.8 40.1
25 0 23.9 39.0
5 0 235 46.8
5 1 23.2 475
5 5 25.8 50.3
5 10 26.0 58.8
5 15 27.3 53.7
5 20 27.1 44.2
5 25 26.7 37.6
5 30 25.1 34.1

th. 3 olQAe OCM whge] 23 A Zo| = wivke] Hgkgo]
Z7hehd, ogae] A4e] Z71aA) Hrk.

Table 1] &= Sm,0:¢l] Li,COsZ oja] 7 }-7(] JgFog E3slds ]
g 27] viivke] A3 C AYEE el Aolc). viske] Ak
#2 LiCOS| H7tel 13 o2t 2745k 4eke vehit, ¢, 1)
=& 2l ¥kl Swi%rR e 333 ZUlslchrt ehus) 2has)
= ol 5o]¥ glek. Burch S{11}E sk wlAuA Ak}
-5 AAsl] C AMEE E0]7] ¢4 alkali-promotere]
77k BaAole} slodidl, B AT E 25 Arhel) o3 2ol
9] C A=}t S7kshs d4do] BAE. 2lFe] o] 21e
FE G A=y} Srisiel) 3taske olf= 2§ Aol ol
A e ool H7hE Fohel wet a4 2 e £5 4
el o3 Zaslr] wial A2 gudEe12).

Fig. 20l = &4de] 74 $Al Yebd 5wi% Li,COt 71 Sm,0,
T ASHE Sl uhe A7kl E B3-S ehigict. v
o) g2 whS ARbel meh A2 ARsA $H Y C, A
A% 0hg 27100 oA vehel whg A7kl afet hashe 4
< v, ol kg B S ol F= 2l F &Ald 7|Qlsks
AL2 ddsolxlel. OCM ukgoll 9o] 2l Fe uhe =5 7|ake
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Fig. 2. CH, conversion and C, selectivity over 5wt% Li,CO;-Sm,0;
as a function of time on stream.
@® : CH, conversion, A : C, selectivity
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Fig. 3. CH, conversion and C, selectivity over 5 wt% Li,CO;-10 wt%
BiOCl-Sm,0, as a function of time on stream.
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Fig. 4. CH, conversion and C, selectivity over 5wt% Li,CO,-10 wt%
Bi,0,-Sm,0; as a function of time on stream.
@ : CH, conversion, A : C, selectivity
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Fig. 6. XRD patterns of 5 wt% Li,CO;-Sm,0; mixed oxide.
a) before reaction, b) after 5 hr-reaction
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Fig. 7. XRD patterns of 5wt% Li,CO;-10 wt% BiOCIl-Sm,0; mixed

oxide.
a) before reaction, b) after 5 hr-reaction
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Fig. 8. FT-IR spectra of mixed oxides.
a) Sm,0,, b) 5wt% Li,COs-Sm,0;, ¢) 5wit% Li,CO:-10 wt% BiO-
Cl-Sm,0,

7} AL =3 1,440, 1,500em ' A9 T H=9] 7w}
BiOCI9] #7lell o8 S718ke A %S & 4 vk & BiOCIS] I
7hell ol3f kg A3 o] kg Erhs AMLE Ealel & 5= 9l
Fig. 9= Sm,0,, 5wt% Li,CO-Sm0,, 5wt% Li,CO:-10wt% BiOCl-
Sm,0, Zi9] sk=uo} TPD #4 A2 vehligled], 2364
HRe] Sm0:9] 7% 650°C ¥29] 4d& 7k 1o, Li,CO,
o Hztell 23 Abge] 24 o€ AAE vehlin, of7]9) o}A)



BiOCI-Li,CO;-Sm,0,0|4] wlgte] Oxidative Coupling 433

Y
Iy
'
-~ oy
:'? a | \
0 I
f ’I\ \
o 1Dy
3 A
FU” Illll \|\ \
o2 ] N
z /" C \‘\\
S
&

0100200 300" 400" 5006076058580
Temperature(°C)
Fig. 9. NH,-TPD preofiles of mixed oxides.

a) Sm,0,, b) 5wt% Li,CO,-Sm,0;, ¢) 5Wit% Li,CO,-10 wt% BiO-
C1-Sm,0,
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(2) BiOCl°] Li,CO:-Sm,0; &3}t Ak} Zujol] H7)l=jw, CH, A
&2 A e doy G AYEs) 24 Zolslgon B4
23 A7k Ft FAFHA e, 2 o]f= BiOClo] OCM uk-g-o]
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