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Synthesis and Charaterisation of nanoporous metal-organic framework

aerogel composite
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Abstract

Recently, metal organic frameworks (MOFs) have attracted much attention from the
researchers due to their unique adsorption/desorption properties. Normally, metal
organic frameworks are obtained in crystal or micro-crystal from. This powder-liked

crystal is not suitable for adsorption/desorption process due to it may cause a great

‘BFadyanln, “anansd saunalulaffniadon anfanadauuazninenienand anansaoamansay
SUNanuNIIT FINTANNIENTAN 44150, “019138, E1AT At INEeEaS amAInensuuIens dunaled inia
Wsnslan 65000

1Graduat student, 2Lecturer, Division of Environmental Technology, Faculty of Environment and Resource Studies,
Mahasarakham University, Kantharawichai District, Mahasarakham 44150, Thailand. : Lecturer, Faculty of Science,
Naresuan University 65000 Corresponding author: Apipong putkham, Faculty of Environment and Resource Studies,

Mahasarakham 44150



MIFAnsmaaiuazinalulad 106 mMadszgaiTme manInudde asan 10

pressure drop in the system. So, this study is subjected to produce MOFs in a suitable
form for adsorption process via Sol-gel synthesis. Physical and chemical characteristics
of this metal organic framework-aerogels we determined. The results indicate that both
MSU aerogel-1 and MSU aerogel-2 have a higher surface area than conventional metal organic

frameworks. Surface area of MSU aerogel-1 and MSU aerogel-2 calculated from Langmuir equation

are 699 ng>1 (with mean pore size 5.1 nm) and 599 ng'1 (with mean pore size 5.4 nm),

respectively.
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Figure 1 Characteristics of porous metal-

organic network materials on drying
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Figure 2 SEM image of [Cu(isonicotinate), DMF],
(@) and [Mg,(O,CH), (b)
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Figure 3 SEM image of MSU aerogel-1 (a)
IWae MSU aerogel-2 (b)

ﬁnﬂmiﬁﬂmw;wwﬁ*ﬁ'maﬁ aqlasetiny
laneBurdunzingraniag laselanzdune-
wolsa lagldieses FT4R wWuinfignsenae
AR 3460 om”, 1647 cm’ WludurTheaIwuEE O-
H USET299MNEIRAW 1095 com' was 466 om’
udumbivaswus: SLOSI AenduuaiTanan
uaﬂmﬂf:ﬂ’awwgwnﬁﬁﬁ’u sic lugsmmaemedn
972 cm"lmzﬁij;w}ﬁ"’ﬁ'u CH, g muemnd
1399 cm’ 619 Figure 4

nnmathisguanlasitnelanzdunid
ﬁoaawﬁwﬁé’amﬁzﬂcﬂﬂﬂ@aaum‘i@@sﬁ'u
wialulasian ‘ﬁ'qmwgﬁ 195 2R NLTALTOR
wud ansnznsgatuudslulanawduuuy
9@ IV aunNIIuwunvad IUPAC @9 Figure 5
LLamlﬁLﬁu'jﬁaqﬁdaaa‘ﬁﬁ@daulmyjﬁgwgu
luszaunans (mesopore) lugaiunmsgadu
azfiagasuqalutisanuandunns i o.2
mmfuaa:Lﬁ@ﬂﬁ@@%’ﬂﬁﬂfmuﬁﬁmauqa‘ﬁ
809 lUTIIANNAUFUNNT LULA% 0.6-0.8 LAY
a:Lﬁuvlﬁ'hﬂﬁWmimUSE'uﬁvl@TmﬂVfﬁanfa
gaspiiaas lisansndaunauladafiadsinng
mMIntEsiaaiTs’ ﬁuﬂgaf:l,ﬁaammmﬁalug
w;ua"’mﬁaammnnwmuuﬁumaﬂmaqa
Tulasaulugwiwildifanisansduldoin
nUnd adelsiauiieananuauaINIn
%uﬁ’]lﬁLﬁ@ﬂ’]‘iﬂ’mﬁauH‘itﬁ adaztulaann
USunasmsanggsuirinudiiamsgady vy
lﬁﬁﬁﬂvl@gf’j’]LLi{Iﬁﬁﬂﬂu’[u‘[@l‘iwu@@sﬁﬁﬁﬁ’mE]\‘i

@ & a 7
’Jﬁ@lNE"(N‘V]\‘iﬁad“ﬁu@]Lﬂ%LL‘N‘ﬂﬂdﬂﬂUﬂﬂW



mié’dmiw:ﬁua:mnaauLané"ﬂmﬁmaﬁa@...

109

NUNIIIH u,ri"aqm, AT

— [Cu(isonicotinate)2.DMF]n

—— MSU aerogel-1

% Transmisstion

EOH

T
3500

Si-O-Si

T T T T T
2500 2000 1500 1000 500

Wavenumber/cm’

T
4000 3000

— Mg,O,CH)], m /\'\ ’f’\
‘ e
‘J Y |
f | Ao /
I \

—— MSU aerogel-2 Y

% Transmisstion

OH Si-O-Si

T T T T T
2500 2000 1500 1000 500

Wavenumber/cm ™

T T
4000 3500 3000

Figure 4 FT-IR patterns of (a) MSU aerogel 1
wae (b )MSU aerogel

450 g-ogoro
—u— Adsorption on MSU aerogel-1 o070 SJD’D
—o— desorption on MSU aerogel-1 / W
400 ; vy
—A— Adsorption on MSU aerogel-2 yﬁ/ﬂ'ﬂfA
~ —A— i - A
& 2504 desorption on MSU aerogel-2 0O A/- S
4 "l
2 300 £
‘g’ 250 % ‘/
T /
el
g i /A/A
O 200
n
2
~ 150
z o
mia
100 {I/J“
50
T T T T
0.0 0.2 04 0.6 0.8 1.0

Relative pressure (p/p°)
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