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Zou-gmd S o g A 2T F Y} 1,4-benzenedicarboxylic acids ARESIY] Uy 2577] 1H2A
Ui0-662 1-L 752 AZSh T4 714 2A12F 5 9F 02 um?] g 12 Fej9) 1,375 m¥gd ¥ HlEH 3
ZH= AAS 95%2] B FHE IS Ytk AZRE Uio-66 E29] o akslels &3 A5S Ak AT, 17)
273 K 4 208 KoM 72} 198 B 84 mg/g] S&=3 32:1 oo 2 A4 tiy] ojaksleth S AMelds zh= )
Fs)ieh. Fto] Wadol e}t 2L 3304 25 kifmol £ A8tk 3 Uio-66 H2S A1-8-8k0] At 3]
2 el ARl o) dAle] Eel AT-E sl o, oAkl dlo] HIAE Hdl S35 W AL m-,
pARLA thn) ok o) o) ide] =&

tlo o o o

Abstract — Zr-benzendicarboxylate structure, UiO-66 was prepared in 1-L batch scale by using a unique sonochemi-
cal-solvothermal combined synthesis method. The produced UiO-66 showed uniform particles of ca. 0.2 um in size with
the BET surface area of 1,375 m%/g in high product yield (>95%). The UiO-66 showed 198 and 84 mg/g CO, adsorption
capacity at 273 K and 298 K, respectively, with excellent CO, selectivity (CO,:N,=32:1) at ambient conditions. The isosteric heat
of CO, adsorption varied from 33 to 25 kJ/mol as the adsorption progressed. The UiO-66 tested for xylene isomer sep-
aration in a liquid-phase batch mode confirmed preferential adsorption of the adsorbent for o-xylene over m-, and p-xylene.
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gl Ab71el wist vl E] ke QgL sidsfiof & ZAlo|T17].

22 =2 4019] Lillerud W= ol vi-al4do] 48k 2o 7 =
Azl dolF4 A2 FFH 1,4-benzenedicaboxylic acid(H,BDC)
= 3 WA= AMESIO] MOF 12415 AlZ3131 2.1, o] 5 Uio-
66(UiO=University of Oslo)Zt3l ™8 33T} 18]. Ui0-66% ©Fel
Scheme 1914 & 4= 9150], +67} A|E25F°] BDC B7H=9] Abk
DA 8708k A8E Zig(u3-0)y(13-OH)4(CO,),, T3] secondary
building unit(SBUYE &AJsh4, o]+= th& 1279] BDC |7k=¢9} 4
Fato] ~11 A2 A 7]5-3 ~8 A2] APaAl 7| 9l o] 5 ddsl=
~6 A A8 AE-= FAFITH19]. Ui0-66 B2 g AA 3
Folx aMIE Zhe w9 AEE /A, =8 o oA 201 2t
11, 53] pH=19] it 84 2 pH=142] A EF 589 3}
oM = PE F2E FAIsR= o] Bag vk Qith20].

& IE f7] Sullell 34 955 9a 0|8 71hshs 8
Mol MOF &22] AubA Az vy o 2 71 wo) B as] Q)
th21,22]. B3k 77381 (electrochemical synthesis)[23], Pl %
3} 71 33 (microwave-assisted synthesis)[24,25], 71413F8F &g
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Scheme 1. Crystal structure of UiO-66: Zr (polyhedra) and C (line).
All hydrogen atoms are omitted for clarity.
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Scheme 2. Schematic diagram of the reactor set-up for sonochemi-
cally-aided solvothermal synthesis of UiO-66.
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TZ B4E $8] XRD(X-ray Diffractometer, Rigaku, Japan,
CuKo (A=1.54A) radiation)= AF&3I o, A5 e 2 H7]=
SFAPAFER] 7 (SEM, Hitachi S-4200)S ARE5He] 4381970k Alw
EA 45§86l das 23 A3 (ASAP-2020, Micromeretics)g‘
77 KelA 53880] BET W 02 H|ZHZS AXslsith Ak
ZA0A] oliksiRkA Bl AA FA A TR FAA] (BELsorp-
mini, Japan)5 ARESI0] 35150 Aofl olitbslekA E& T2
1L Langmuir-Freundlich 2] AFE-310] AR U}, 0] 5 ofgfl 2]
(1)2} o] Clausius-Clapeyron 2]l t3lsto] o)iksleks 52k

Arteoict. 2 A9 A, A5 423 K 2 el A2 2%
A Alg Wl Fte] i 5= AAT 7 ARSIt

[ dlnP J _—AH
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o714, P 18 (kPa), T 25(K), g &9 YA S34 3 &
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2-3. KIUR O[MM| A 2| o4

k@l o)A Wt el e vhet 2ol SISt Sl
A2 FEk(Sigma-Aldrich, 99%)ell Ak @l ©]/d 2] (o-, m-, p-xylene,
Sigma-Aldrich, anhydrous, >99%)°] &&= HZ 37} £ | mLe}
A7) AZE Ui0-66 25 mgs 1.8 mLe] 2] Hjo]Zol Y1, 298 K
oA IAIRE st sk Esigict. ot W] A9 A, Uio-66
%Vlﬂl: 423 K A37deold A A2 s sl o, Sale ARg-
Sk FRko] Uio-66°1 2=A] ¢rot, gl F2oll o5k 2pd=ll o)A
Aol St g ool 3ol gl RIS [34]. 52 A9 H,

FAF7] ZE|(Toyo Roshi Kaisha, Ltd., DISMIC®-13HP, 0.45 um filter)
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Table 1. Evolution of textural properties and product yield of UiO-66
with synthesis time

Synthesis BET surface Pore volume Yield

time (h) area (m?/g) (cm’/g) (%)
1 988 0.44 82
2 1375 0.57 95
3 1322 0.56 94

AL E A7NE 2hs A ERIE 5 9llen, ol VI &g
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AER A2 A7 HERISIt
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Fig. 1. (a) XRD pattern and (b) N, adsorption-desorption isotherm of the synthesized UiO-66.
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Fig. 3. (a) CO, and N, adsorption isotherms of UiO-66 and (b) the corresponding heat of adsorption.
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Fig. 4. Liquid phase adsorption equilibrium isotherm of xylene iso-
mers on UiO-66 in single-component solutions at 298 K.
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