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Partial oxidation of n-butane over ceria-promoted nickel/calcium hydroxyapatite
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Abstract : Partail oxidation(POX) of n-butane was investigated in this research by employing
ceria-promoted Ni/calcium hydroxyapatite catalysts (CeuNiz.sCaio(OH)2(POs)s 5 x = 0.1~0.3) which had
recently been reported to exhibit good catalytic performance in POX of methane and propane. The
exper iments were carried out with changing ceria content, Oo/nCalp ratic and temperature. As the
0z/n—Cqio feed ratio increased up to 2.75, nCiHp conversion and Hz yield increased and the
selectivity of methane and other hydrocarbons decreased. But with O:/n—CHic = 3.0, nCiHwo
conversion and Hz yield decreased. This is considered due to that too much oxygen may inhibit the
reduction of Ni or induce the oxidation of Ni, which results in poor catalytic activity. The
optimm Oz/n—Caflo ratio lay between 2.50 and 2.75. Cep.NizsCan{OH)2(POs)s showed the highest n—Cilo
conversion and Hz yield on the whole. In durability tests, higher hydrogen yield and better
catalyst stability were obtained with the O/n—CiHyp ratio of 2.75 than with the ratio of 2.5.

1. M E 2] RO 2 FAHojor s}, o] dFE HA

FAY syl FEAS wg Fof g F¢

= o g ¢ FAd. 9324 A8 & It BEss
JE:‘;]O@}E-‘?;};&}?;:Z}_ %;gfa?ii%gj %z.“ﬂfi = #8A FFAA(infrastructure)o] & zFo
SE AAEL BN B wae ame A AE AWIAGIY), GEZWF B,
ML BEXZ 3 Aot A 49 d=F AL & § AFA d8EAM AMEHE RS ,ﬂ%
e Z2 FANA(ME)Y 27712 (stean e Aol 7HF FAdFolgtn vudETn. Foo
eforming) EAal O8] olEolxul wre QTN Awse] e T 2y

g2olut gtmiol AN £ fgiRoz Ang= gl $5% A5S UEd WR/AE dol=F
33Eo] FAHS _?:]fs} Aolt}h. e} Hod= Alotsteto] E(Ni-calcium hydroxy;zzig?tatei Ni/
@%ﬂ'&}ﬂ]%ﬂ} z]_%_;]__g_/%i :H'E- %}-_;ﬂ_g_ ﬁg.. Calo(OH)Z(POA%)ﬁ)%UH"Eé' A}%ﬁtﬁq - )
J‘E-_]_Z]o“ %_g_i“:[} —"{-'_)_{:9‘] 4?:_9_7]_ 3_71] _\50.]43 951 = %?‘oﬂ""]t %E-Q']' Hh-& 7}-’5‘—94 H & t,fl_ﬁ]-
3V A=A (reformer)s FZAA 2= S
Aol BEHA F2 Y4 2 FFA2oln}, o) 1) HBdH SAsSm

o] & £ 98 ~2335 2 #Hsls 2= Z E-mail : sbn152@skku.edu

j:qnhua}j i}l% HE;L %;}%%;g "g;zﬁ 3,:; Tel : (031)290-7266 Fax : (031)290-7272

G g W ZE e A A mo] g 1) HTHNEHL AR ws
ded 7 5 A4, AR A Fo 87 E-mail : kijyoon@skku.edu

—p—

299, d&MEd Z2AMA(processor)= B8%F Tel : (031)290-7244 Fax : (031)290-7272
A, pre-reforming, /HE¥3, FA7FE HEl 2) 32037 AN ME

<, A A (by PSA: pressure-swing adsorption / E-mail : thlim@kist.re.kr |
hydrogen-selective membrane) 5 & @AY Tel @ (02)958-5273 Fax : (02)958-5199

- 89 -



A HHo] kg 2= % =4E &5 FA

o, UA-Zgw SO|EFAHEC]E Fajo] A

glo} 2UAE F/NGLEA FAAY W o
H39 B ARG, EF, HH B R
AolA FAT eFo] g ASE AT

2. 4 ¥

AF AYg 554 vEFXoln. w37 9%
10 mm quartz tube(W7Z 8 mm)E T FUoA <
A 6 mE SA2F AL ARG, FZojF9
AA L= v57] AFZ5E 1/8 inchd K-type
A (thermocouple)E ZFHullFo ZA ¥H&7]
Wi 2o SASUTE. ¥HEI7lE  electric
tube furnace(Lindberg Blue M)2toll H X3l &
2 F35o, F&E 2EZXEIE AHEEY 2
& ZA%5%Y. Rege HE4LSH(partial
oxidation of n-butane) ¥H§AHL EZ Zuj
0.05 goll A19471F 0.15 g& SHAA FHHA
ok ¥ 7EAQ FE(USESFIEA, 99.5%) 9
Baole (.10 atm® 1A, AHA(YFIEF7}
2 99.99%)F 0.20~0.30 atnl. 8 HW3A|F o
(02/n~CHyo H] = 2.0~3.0), B AAZE of=23(HY
5472, 99.999%)S AtEStd WISESY F
%< 100 co’(STP)/mino} Al At W
A2 271 1,023 Kojl=dl, o] =A==
SE ZIAT ZE Fui7) 307 oJuiR A3
7t @c® M3 25 1,073 Kol 50 K Ao
2 2EF JH 333y, vg 23L& 33
o wal 9o 2T g2 A v, A 1A
o #Me w3Ue FEEFFE#H(granular
CaCl; FAW)E AXH U2 FE7|AE on-linel
2 1/8 inch Carboxen™ 1004(Supelco, Ar
carrier) ¥ 3} 1/8 inch Hayesep™ Q(Supelco,
He carrier) ZHo] Z+z} HF3dE F o9 gas
chromatograph(GC, <! =3} M600D)E A}&31%
t}. 283 TCD(thermal conductivity detector)
Holeel F4E YA & €37 <A (thermal
response factor =< relative molar response
factor : RMR)E ZAF3 A8E A3
FAIE AL AR 22 ZHAA &
£ 1023 K, AtA29 B2 0.25 ¥ 0.275 atnl 2
DARAAIA 0AIZE ol Yol A ZHuE 2 £33 Q)

3. € 1}
3.1 HEl £2As 212y
E AFdMs NAEE Hisx s|zos
Holagh. WA 2E wa i A4E 4

9% Fe 10007} Boh. FA FEE $29 A4
¢ FIE YU 39 4 $o2 ro} UE

&8 BAIBIAH.

100 *—
BO -

£

[ =4

2 60 -

w

[~

[

>

=4

o P——1

Qo . NigCa,,

¥ 40 1 .

I, Ni, Ca,,

('? B Ce”Ni,_,u“

€ Ce,,Ni, ;Ca,,

20 | Ce N1, Ca,
Ce,,Ni, ;Ca,,
Ce,,Ni, Ca,,
Cey;Ni, ;Ca,y
o T I L] T L]
800 850 900 950 1000 1050 1100

Temperature (K}
Fig. 1. n-CiHjo conversion vs. temperature over ceria-

promoted catalysts with different ceria contents (catalyst
charge = 0.05 g, VHSV = 120,000 cm”/g'h). * open symbols :
Oy/n-CsHio = 2.0, closed symbols : Oo/n-CiHjo = 2.5
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Fig. 2. (G+Gt(y) selectivities vs. temperature over
ceriz-promoted catalysts with different ceria contents
(catalyst charge = 0.05 g, VHSV = 120,000 cm’/g'h).
* open symbols : O,/n-C;H;o = 2.0, closed symbols :
02!“-C4H10=2.5
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Fig. 3. H; yield vs. temperature over ceria-promoted catalysts
with different ceria contents (catalyst charge = 0.05 g, VASV
= 120,000 cm’/gh). * open symbols : Oyn-CiHyo = 2.0,
closed symbols : Ox/n-CiHjp = 2.5
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Fig. 4. C;, selectivitics in durability test over ceria promoted
catalysts with different ceria contents at 1,023 K (catalyst
charge=0.05¢g, O,/n-CsH;0=2.5 (open symbols), 2,75 (closed
symbols), VHSV=120.000cm’/gh).
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