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Preparation and Characterization of Porous CeO, Using lonic Liquids
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Synthesis of porous CeO, particles was investigated using various ionic liquids (ILs) as an effective template. The pore struc-
ture and crystdline phase of CeO, particles was affected significantly by the composition of ionic liquids. The strength of
the hydrogen bonds on the anion part of ionic liquid was an essentia factor to form the pore architecture of CeO, particles.
Moreover, the length of akyl group on the cation part of ionic liquid determined the pore size and surface area of CeO,
particles. Among the ionic liquids, it was found that 1-Buthyl-3-methylimidazolium hexafluorophosphate ([Bmim][PF6]) was
the most effective ionic liquid to synthesize the porous CeO. particle.
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Figure 1. Thermogram of ([Bmin][PFe]) from room temperature to
500 T.
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Figure 2. Effect of cacination temperature on the surface areas and
pore diameter of CeO, particles.

Table 1. List of Room Temperature lonic Liquids

Symbol Full name
[Bmim][PFg] 1-Butyl-3-methylimidazolium hexafluorophosphate
[Bmim][BF4] 1-Butyl-3-methylimidazolium tetrafluoroborate
[Bmim][CFsSOs]  1-Butyl-3-methylimidazolium trifluoromethanesulfonate
[Hmim][PFe] 1-Hexyl-3-methylimidazolium hexafluorophosphate
[Omim][PFe] 1-Octyl-3-methylimidazolium hexafluorophosphate
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Figure 3. XRD profiles of CeO, particles prepared with ionic liquid
([Bmin][PFe]) and without ionic liquid after heat treatment 100 C.
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Figure 4. Effect of anion parts in ionic liquid with [Bmim'] on surface
area of CeO, particles after cacination at 850 .
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Figure 5. Effect of cation parts in ionic liquid with [PFeg] on surface
areas and pore diameter of CeO, particles after calcination at 850 C.
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Figure 6. N, adsorption-desorption isotherm of CeO, particle prepared
using [Bmin][PFg after cacination a 850 C.

[CRsS0y 9 =02 F7hath 4 Ae] Al7)7F vs- 28t 49 1L
o] A7} MEE sk imidazolium®] stack 7322 A4S

o, 3y eke] ERA) 7S sk FgdE el o
= A5 do) 1322 1LY templating 2Hgo] &3tE oz
W fEiE Sad3e 85 r-r A Abelol HEs #F
|5 Zo] Foslth AAR, [CRSOs S E&H3H o] &AM 9]
¥ templating &7H7F 719] §li= 2o WA

o]/ MA| kol e] CeO, YA AlFTEe X &Y
Figure 50 S=AI8FSITE. o] &g A ol e
A& A7)= S7iska BEAdS Z4sh ¢
o] stack?] 717} CeO, AR B Al 24l 21e
243 o 5= QI Tdt ol 5 [Bmim]S A8l Al
CeOy7} Aol tiall Jld oz st 25 /e ZoE o
ZE Q). o] A= o] 2/dNA o] LA ARES] Holrt Ao
AFE imidazolium®] -7 AF, 5 01573 A GFo] HaEo]
A7) wlEoZ AlmHch

23719 ol 2AMA) F AzH CeO, YA F2F EALS s
& o 7P 5321 o] 2/ AAl= [Bmim]|[PRe] 2 AF=E
Algt 24 EAJe] BARAE Slste] 850 TellA &4
ko] A F-2E S234S Figure 69 A8 o] A5
22 JUPAC 5ol dahd the B2 A4S Hole F3E vet
WSItH20]. PIP, = 0.85 (hysteresis loop) 4] B35S o
=35 YeERlL, vl 7Hke el gageatio] BE gl
olg} T T2 Az YAl 4T A717F vlsegt v
AlFo] EARE <Jnlghrh21].

ol MAE AHEEHA] okl /IS CeO, ARl [Bmim][PR S
o]g-3te] 4 CeOz YUAFS] Az e} 7xof gk TEM #4147}
£ Figure 6 EAISHITE 71E8] Wb o= /3% CeO, YAke] 745
Age] A7y A3 Algel A2l waAEA] Aokth kxRl o]
g ARt A dxke] A AR 277t duEeR Fu
Tk FAAT AT R ot diHoR FAH o
A =2 skt AMEEhs A dAdAlel vlsle] ol A7
At A7) 232 317] of7] wWiitelth 3t Figure 12] A4 ofA
R Blo} o] o] 2 NAo] F&eh ARl duH o TR
o AT FAe] Qcleltk

o

J. Korean Ind. Eng. Chem., Val. 20, No. 3, 2009



316 A%

(@ (b)

Figure 7. TEM image of samples prepared () without ionic liquid
(b) with [Bmin][PFg] after cacination a 850 C.
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