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Crystalline highly porous MOFs(Metal-Organic Frameworks) are an intriguing class of materials that have become
one of the fastest growing research approaches applications in different fields. CD-MOFs(Cyclodextrin Metal-Organi
¢ Frameworks) have opened a new research applications in light of its non—toxic, edible, and renewable nature. These
characteristics have led to their applications into numerous directions including drug delivery, CO, capture, separation
/purification, adsorption, sensors, electrical conductors, memristors, photocatalysis, and polymerization. In this work,
MOFs and CD-MOF were synthesized for characterization comparison. Synthesized MOFs and CD-MOF were chara
cterized and confirmed by X-ray Diffraction, BET surface area analyzer, Energy Dispersive X-ray Spectrometer, UV
-Visible Spectroscopy and FT-IR.

1. A= AE Gl A2 71EE AR, 48] 7189
A717F AZITH4] MIL-100(Fe) -3 BAAFEES 7+
MOFs (Metal-Organic Frameworks)s &4 o]2/2e2]x A 71Fe] AFAE—AG AT (EEHE )] Fozt
gel §7] g7hez FAE Un Ado|th 24 o]e/2y & ool 54 Aol S F A G=th E=F 2ol
Z~HE §7] Y7=9 AFsted, MOFS] F7]% FRo] ul M= $rd S BYAT5] ol#fE MIL-100(Fe)9]
By gzl 22 WY $4S P4kl o A3 EAE 7o R, Al w2 Aos &8 okelA DDSsel
o 4R 33499 A4 T2/} MOFse] %& A4A 7 sk A A9 ol
e 71e 271 9 WS 194 5A4S e 7o A B4R A Ba 2l FolA fdejAl= Cyclod
t}. MOFs 3Hdo] A5 24 ol do| 24 p- extrin(CD)o] @ glucopyranose ©91E°] a-(1, 4 ZAFTS
T da, 9RYTE HEESS, 38 A4, odEHE Z3 3 F2= sta 9on, 671 @919 a-Cyclodextrin,
Ax So| glon §7] itz FEAYCE, TAE 70 @919l B-Cyclodextrin, 871 ©919] y-Cyclodextrin®-
2 EEAG 9EdY, ougEYolE 2 olEdolE Z& Z T4l CD= vhx) o] A 9k YRl HlFs
7] Zo] glo] 1 2RI} ul$ thersit) ollet 2 o] A Edolt} slo|=EEAI77} ®)o] Hro g 9x|ate] #e]
5 7] B e AlSgolE Bl S} e o Hpe A, UiFE 2749 54 sk oleg o
2 g B4En 84 =S 1WA(1,000-10,000m/g)S o] a4 EAE olgdl a4 ARE BAEy A

N

7F MOFsE AAs=d =% 2], @4 MOFs9) Joll ok g=ko] dojubAl o] host-guest £5 3}

Eo WA EAS suiow s AR, o)L wdk FF S YehfiE Aol Cyclodextrin®] & S4lo|t}h. CDE A~
Zu| okZ A AA S FofoA B ATt A E 22 =94 S-S A5l Absted] EQAd 54
) ok oiEo] 49 MOFs: &0l metal salt S oHAEE & 9tk y-CD9 #42 0.9%5mmE H.1%] o]
o} f7] AAY EFES Mdste & 4 Pl weEt o 4 A, drEws 3 2 gAY Ass
A ool ® molazs §A, A7) A, 1A 3 Fal =& o2y B3AE AT ¢ gk A A
s = o] 7bA] SAHo] EASHH3. °] CD ¥ y-CD 14} 22 el -OCCO- binding group
MIL-100(Fe)-> Trimesic acid organic linker$} Fe-O clu o] A7 wiEell BAAFE 2 F=4 MOFsE 34
ster2 TAE T2E 7= AAAZ, Fe, Sc, Al 2 Ve} ah=d| AR ATH.

22 IF w5 ol JRARCE ftre FAH, & A7l A= MOF-5. K-y-CD-MOFs, MIL-100(Fe)<&
FHAI 7]Ee] Fu7t AX k=] 2do] §olaiti= st e™ XRD, FT-IR, UV-visible, SEM-EDS, BET
575 7RI tholoRz e ReFe] MIL-100(Fe) k= 7t = el 2AEel
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2.1 7171 5 A oF

7171

X-ray diffraction (Smart Lab, RIGAKU-JAPAN), BET s
ulface area analyzer (Tristar II 3020-USA), Energy Disper
sive X-ray Spectrometer (FE-SEM, HITACHI SU5000), U
V-Visible Spectroscopy (UV-2450, SHIMADZU-JAPAN),
FT-IR (Nicolet IS5, Thermo- USA)E ©]-&3dte] A6t
=8

Al oF

Telephtalic acid(JUNSEI-JAPAN), triethylamine(D
EAJUNG-KOREA), DMF (Dimethylforamide)(SAM
CHUN-KOREA), zinc acetate dihydrate(SAMCHU
N-KOREA), Potassium hydroxide(SAMCHUN-KO
REA), Methanol(SAMCHUN-KOREA), 2-propanol
(SAMCHUN-KOREA), Iron(IIl) chloride hexahydr
ate(SIGMA-Aldrich-USA), Ethanol(Duksan-Kore
a), Sulfuric acid(SAMCHUN-KOREA), Trimesic a
cid(SIGMA-Aldrich-USA), y-Cyclodextrin(TCI-SE
JIN CI-KOREA)S A48}t

ine +DMF |

> Stirring

‘ (@ Zinc acetate dihydrate + DMF ‘

4

‘ Vigorous Stirring (2h) ‘

g

‘ Centrifugation (3000 rpm, 15min) ‘

g

‘ Filter & Wash ‘

4

‘ Vacuum dry (24h) ‘
[2¥ 1] Synthesis of MOF-5

MOF-5&= [29 113} £& A2 A Y. Tel
ephtalic acid®} Triethylamine, DMFS £&3to] &4 D
S A|x3t} Zine acetate®t DMFE g3t 49 QF
Azgich, &4 OS Flol &4 Ha, &9 @ BlAo

=71 dol H*”-J do SAAAE FH A DS dH3]
*&‘ﬂ.q @9l "ojregln 84 2Z HomogenizerE ©|-&3l
aRkgh, & DS B2 -’tﬂ] shar v A9l S-S 900
RPMO.Z 2717 &oF wnkete) wyke] £y 895 4000r
pmol| Al 155 7} centrifugation 3+ ¥ DMFZ 33 o]
2 A3k, AAE Dry ovenoll Al 1138 5 24A17F &<t
Vacuum Dry &HeH6].

2.2.2. K-y-CD-MOF 34

| y-Cyclodextrin + 0.2M KOH in aqueous solution |

{/ > Stirring (38h)

| Filter through 0.45um PTEF filter |

4

| Add Methanol |

U

| Vapor diffusion with Methanol (50°C, 6days) |

&

| Filter & Wash with 2-propanol |

{

| Dry |
[z 2] Synthesis of K-y-CD-MOF

Koy CD MOFS: [ 219 e &2 sl v
cyclodextrin® 02M KOH &S &3t 3 3-AI%F uvk
st} wwto] By £9MS 045 ym PTFE filter2 o 3}3k
%l Methanole] HAUE HIA| E=th &0 T3l 1A
£ Methanol®] &7 H]A ote] W F7]7F wxu7FH]
E3leE w5 50°ColAd 69 59t vapor diffusion
o ZA-ol A7 98 2-propanolE o3 L A FH
atal, 2745 Dry ovenoll Al 7z 3Heh[7][8]

2.2.3. MIL-100(Fe) %74

\ FeCl, - 6H,0 + EE-BIC + H,0 \

D[ mm

‘ Autoclave

e

‘ Filter & Wash with absolute Ethanol ‘

4

‘ Reflux in Ethanol

Il ::> Stirring (1h 30min)

‘ Reflux in deionized water

@:_

‘ Filter

[Z29 3] Synthesis of MIL-100(Fe)

MIL-100(Fe)> [1¥ 313 22 =A=2 FAsHA
‘:]’ F€C13 6H209’]' EE- BTC% HZOOH %01 ;’;;}'tﬂ'
H 12}%2 HZE2 g A Autoclave ¥+&-7]9

3 130CelA 3% Eok WAtk 3o] A

Autocalveoﬂ A 23t ES Ao 438+ F, Ethanol
2 o3 9 AFH s oy 9 Aol Eyd Et
hanololl A 1A]7F 308 F<F Reflux A#AS F deioni
zed waterdl A= 1A]7F 308 &9t Reflux Al#A &t
ko] E &HS IH F Hol Dry ovenol A
AzxaFrh, Ax3 MIL-100(Fe)& 24A17F %<¢HVac
uum DryE 2 A]goH10].

3. 249 23

UV-vis spectrophotometer
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[Z1¥ 4] UV-vis spectrophotometer of MOF-5, K-y-CD-MOF,
MIL-100(Fe)

200nm - 800nm <dHlA A8 UV-Visible spectrum
A= [29 4] JeERAEE MOF-5¢9, K-y-CD-MOF,
MIL-100(Fe) ] 57 peak®] s{H& AUtk 320-445nm

s FAHeE FF4E e, ol d-d Heolet
Yr=-a4& Ast ol 7]eld Aoz FHAtH
o},
FT-IR Spectroscopy

[ oo ]
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[29 5] FT-IR spectra of MOF-5, K-y-CD-MOF, MIL-100(Fe)

[z29 59 MOF-5, K-y-CD-MOF, MIL-100(Fe)2] FT-I
R spectroscopy &4 235 YERSLE 4 23 MO
F-5¢F MIL-100(Fe)®] 1700cm '-1400cm ‘el A C=0
bondE &1 + i, K-y-CD-MOF2¢ 3300c
m el A - OHZ, 2850cm '-3000cm ‘el A - CH;, -C
H, group<, 1000cm '-1150cm el A - C-O - C grou
pS el gt T3 760cm 700cm ol A= Al Q]
C-H A& FA=z3& gAsdt. FT-IR spectracl A
K-y-CD-MOF+= =3 y-CD9 #AIg 54 3=
5 Holth o= 2 y-CD9 =#-87]7F MOF 34
S a2 FAEASS VERATHI2], [13].

XRD
[ ranaco ]
Ll
1 1 Ly
1
1 1
4
J'l-
gt) N S SO

Z-Theta(deg)

[729 6] Power X-ray diffraction pattern of MOF-5, K-y-CD-
MOF, MIL-100(Fe)

[2& 6] MOF-5, K-y-CD-MOF, MIL-100(Fe)2] Powd
er X-ray diffraction 4 A= YRSt MOF-5% 2
6 (68° 9.7°, 13.7°, 154°)914, K-y-CD-MOF= 20 (4.2°,
58°, 6.9°, 11.3°, 17.0°)9l4, MIL-100(Fe) 20 (4°, 5.3°,
11°, 14.2°, 18.2°, 20.1°, 24°, 27.7°)o| A EA ¥ =7}
Bud gka LA sk oH10],11][12].

BET

34" MOF-5, K-y-CD-MOF, MIL-100(Fe)¢] BET %¥H
A8 [ 110 JERN2ATE MIL-100(Fe)o] 1906.77m>/g 2. =
71 2 2RSS Jelgglon, theo 2 MOF-57}F 1746.18
m%/g, K-y-CD-MOF7} 1,077.6036m/g®] W3S ekl
t} 53] K-y-CD-MOF+ A&7k ®ad CD-MOFs<] 7+
= F1AQ 1220mY/gS Atk MOF-59 MIL-100(F
e) T3 By vxHA FAF AATHI0],[11],[12].

[ 1] BET of MOF-5, K-y-CD-MOF, MIL-100(Fe)

Catalyst BET sulfate area (m’/g)
MOF-5 1746.18
K-y-CD-MOF 1077.60
MIL-100(Fe) 1906.77
SEM-EDX.

[

(=12 7] SEM images of MOF-5, K-y-CD-MOF, MIL-100(Fe).
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[3£ 2] SEM-EDX analysis of MOF-5, K-y-CD-MOF, MIL-100(Fe).

MOFs Element Atomic ratio

MOF-5 O/Zn 445
K-y-CD-MOF O/K 23.41
MIL-100(Fe) O/Fe 7.38

MOF-5¢} K-y-CD-MOF, MIL-100(Fe)¢] SEM ©]w] =] ¢}
AR BZ (29 719 [£ 2]o) YeERAith SEM imageS
Sl FAHE MOFEe Z2AS Falo] AAAde +25
oIkl SEM-EDS 45 53, MOF-52] Zn AJ+H]
= 445 K-y-CD-MOF¢] K 4%H]+= 2341, MIL-100(Fe)
o] Fe A8H]E 7384 Feleh 4= Uit

4. 4

gl

B AT A= MOF-58 K-y-CD-MOF, MIL-100(Fe)<
gAdetgl o 1 EAS UV-visible, FT-IR, XRD, BET,
SEM-EDSE “&3to] )il 22413131t}

UV-Visible spectrum &4 Z7} 200nm - 800nm % F9l
Al 243 MOF-59 K-y-CD-MOF, MIL-100(Fe)¥= 320
-5nmE T o2 A peakd] FdES g1
MOF-5, K-y-CD-MOF, MIL-100(Fe)¢] FT-IR spectro
scopy A1 A3 MOF-59F MIL-100(Fe)¢] 1700cm *
-1400cm 'l A1 C=0 bondZE <18 + A, K-y
-CD-MOF2] 3300cm'ellA - OHZ, 2850cm '-3000
cm o)Al - CH;, -CHy group<, 1000cm '-1150cm
oA -C-0-C groups Felstdrt. =3 760cm ™~
700cm el = WA e C-H AE 9=2E golsiqlt
FT-IR spectraclA] K-y-CD-MOF¥ <3 y-CD
of 54 ¥3E Yehfa ol e y-CDe #H47]
7F MOF &4 $ox= a2 fAHISS & &
ATH.

MOF-5¢} K-y-CD-MOF, MIL-100(Fe)<] Powder X-ray
diffraction ¥-418F A¥} MOF-5% 20 (6.8°, 9.7°, 13.7°, 15.
Lol EA 9135 K-y-CD-MOFE 26 (42°, 5.8°, 69°,
11.3°, 17.0°)¢] A 925 MIL-100(Fe)& 26 (4°, 5.
3°, 11°, 14.2°, 18.2°, 20.1°, 24°, 27.7°)o| A &4 9
A5 A = A o] X oo Hud FE
3} dHs) FxE Foleqi)

BETY =% ZA3}. MIL-100(Fe)o] 1906.77m%*/g o &
7HE 2 2dAES YEdidlen, thEoe® MOF-5
7} 1746.18m%g, K-y-CD-MOF7} 1,077.6036m /g2
WA S Yedlith 53 K-y-CD-MOF:= A 274 1
19 CD-MOFs®] 7}4 =& 39 #<l 1220m/gS ey
A},

SEM imageZ F3] ¥ MOFEe AAMdEel %
ARE o g gelstylh. SEM-EDS #4128 23] MOF-
5] Zn AEH)E 445 K-y-CD-MOF9] K A#H|E= 234,
MIL-100(Fe)¢] Fe A¥H]i= 7.385 &<13}9it}.

A 23, 349 MOFsE2 BF =2 HEw4 59

S

EQS Ho] 879 U ok Ay AlxdEoR 3Hgol
7] tje ),
A5
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