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Application of Functionalized Ordered Mesoporous Sillica Materials
on Sample Pretreatment for Chemical Analysis
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Abstract Functionalized ordered mesoporous sillica materials have uniform and adjustable pore diameters,

regular pore channels, stable skeleton structures, easily modified inner surfaces, relative high specific sur

face area and high adsorption capacity, etc. They can be used for selective separation and enrichment of

trace analytes in complicated samples of biology, medicine and environment. Thus, functionalized Ordered

M esoporous Sillica M aterials are gained special attention for sample pretreatment application. T his review

gives an introduction to preparation of functionalized mesoporous silica materials and an overview of their

applications on separation and enrichment of mental ions, sample pretreatments for organic pollutants and

biomacromolecules.
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Figure 1. Classification of ordered mesoporous materials.
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Table1 Common ordered mesoporous sillica materials and their structural characteristics

MCM-41 1.5~ 10 [9]
MCM-48 ~3 [ 10]
SBA-1 ~ 4 [11]
SBA-2 ~ 4 [12]
SBA-3 ~3 [12]
SBA-15 5~ 30 [13]
FSM-16 ~3 [ 14]
FSM-10 ~2 [15]
FDU-1 ~ 12 [16]
FDU-2 ~3 [17]
MSU-n 2~ 15 [1819]
KIT ~ .4 [ 20]
AMS-n ~ 4 [2122]

HMS-n 2~ 10 [23-24]
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Table 2 Functionalized mesoporous silica adsorbents for different metal ions
Hg? , Pb**, Ag* FAAS [37]
N-B-( F¥ Co? ,Ni2+, Cu?*,Cd¥, Cry072-, HAsO,2-  ICP-AES [38]
2 Hg2+ FAAS [39]
Cu? ICP-AES [ 40]
Cr3+, Cu? , Ni2+, Ph2+ ICP-AES [41]
1,4 Fe3+ ICP-AES [42]
N-[3( ) k4.5 P2+ pd> ICP-AES [43]
s L Ph2r FAAS [44]
1,4,8,1F Eu® , Co2 , Cu® FAAS [45]
Agt FAAS [ 46]
Cr3+ ICE- MS [47]
Co?*, Cu?*, Ni2+, Hg?*, Ph ICP-AES [48]
N-N- Co% , Ni2+, Cu? ICP-AES [49]
(NN),
Cr(VI), 3 M CM- \ Cu( 1)
41 Cr( ) \ Cr(VI) Ag(l)  Au(II) B Cull
Zn”* , Ag(l)  Au(1I) : 0. 14 0. 02
3 - (APS) 0025 Mg/, Damian "™ 5 -1+ —LH
3 - (MPS) N,N- -3 : MTTZ
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HMS [6162] 3
Pb(II), 100% ,
3.52x 107 4.20x 10 ° mM, RSD
Q% ,MTTZ
HMS 3
Ph(II) Mohammad [53] 2 Table 3 Functionalized ordered mesoporous silica
MCM-41 adsorbents for different protein molecul es
Pd(II) R
-SBA-15 [ 63]
Pd(1I) ) - MCF [ 64]
0.2 ng/ mL,RSD= 3.2%(n= 10) > c STMS1 -TMS-4 [ 65 66]
c -SBA-15 [63]
¢ -MCM-41 -SBA-15 [67]
’ B -SBA-15 [63]
pyrazole-SMS R -SBA-15 [ 68]
SMS  AuCls™ PdCL*  PiCle™ “MCM-41  -SBA-15 [69]
) , - SBA-15 [63]
-SBA-15 [63]
’ -SBA-15 [ 63]
4.1.2 ~SBA-15 [ 63]
~MCM-41 [70]
Qi [71]
,Zhao ' - CHs ( c, A, ,
’ 2 )’
’ ( )7 -
Lim 3
[56]
) - ’ 5102
s Zhao '
Bibby Mercier'™” C18 SBA-15
(CB-HMYS) ( s , ,
2 2 )7
,CD-HM S Cl18 , C18SBA-15
4.1.3 >
2~ 50 nm
> 5 4.2
R 4.2.1
(3%601 R Mercier Pinnavaia 173741
- SH MCM-41 SBA-15

MSU HMS ,
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41 100% Cu™", Cu™* , \
Cr207" Nooney 78] Markowitz '*¥
3 , _
(HMS), . , Cu™
[ 85]
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