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APTES-Modified Mesoporous Silica Preparation and
Its Adsorption on Heavy Metal lons

Sun Jingjing, Xu Lijian, Li Wen Tang Jianxin
( Key Laboratory of Green Packaging and Application of Biological Nanotechnology of Hunan Province,
Hunan University of Technology. Zhuzhou Hunan 412007, China )

Abstract: With mesoporous silicon as carrier material and APTES as modifier, the modified mesoporous silica sphere
was successfully prepared. Its microstructures were characterized by transmission electron microscope(TEM), energy
dispersive x-ray Detector(EDX) and Fourier transform infrared spectrum(FI-TR), and its adsorption on the heavy metal Pb
was investigated. The results indicated that the APTES was grafted onto the surface of the mesoporous silica successfully,
the modified mesoporous silicon had a selective adsorption characteristics on heavy metal Pb*, and the adsorption
capacity showed improving as the increase of the APTES in reactant.
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Fig. 1 FI-IR spectra of mesoporous silica and
modified mesoporous silicon
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Fig. 2 EDX spectrum of mesoporous silica and

modified mesoporous silicon
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Fig. 3 TEM images of mesoporous silica and

modified mesoporous silicon
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Fig. 5 The pH curve of modified mesoporous silicon

adsorption on lead ions
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Fig. 6 The adsorption isotherm of mesoporous silica and

modified mesoporous silicon

MIE 6 FHEIHIZE p AT LA Y, S8R AR 7k
FERARES , APTES BCHEA T FLAE XA 5 7 114 I B it 4
Ay BEERYE TR ARG, APTES Bt fL
T X R R 2R T 5 25 B A0 46 T R
0.4 mg/L I, WX FPHT (ORI R 0.13
mlg o X2 BRI, N Tk
BUNE, APTES B fLEE ) T R eSS 2
BT R AR OV, W R AR s Bl B R T Y
ANBTHETN,  APTES RIS FLAE 2 1 ) 2 K fF T A
AT R it SR 3P A2 ¢ s A FLA: A S5
W R 2R rT AR M, A FLAE X 5 1 TR A S A
i, WRAUN 0.02 mg/g, X2 R HIR B S B A 3t
WA, LT R B RE AT B

AT A TEA LI il 5 19 APTES 2PESY
FLAE XS B 4 7 B W AL, ARSI B i R AT
ﬁLangmuir ST T 7 AR o AR SR R B AR

C./q.= lg*CH1/(q*b)

o WRIOE B 05 THREE s g% Ik
Bif s b W HIME K IR W2

W FIRBARSA TR, T LIS B A 7 Bros A
ik ¢ pih £k

M 7 W RTLAE S FLREXT 45 5 IRt Y
Langmuir ST B ey e B AR S . AT A
AN 458 ARSLIATS Langmuir SF il W7 RS, H
2 1 T B R A A FL AR T



20 (]S N DO AN S S 4

2013 4F

120

100
Y=4.784X+2.464 7;
R*=09287
80

Cja

60 +

40 -

io 15 20
e,
7 B FLEERT $R B F IR PR BY Langmuir % 35 TR B HA 2%

Fig.7 Langmuir adsorption isotherm of modified

ik

0

mesoporous silicon on lead ions

3 g

1) R AR,
Ihitil 4 APTES e PEAFLAE;
2 ) LRSI R HLLAMIE s A s R T
APTES X FLAE S ) 5
3 ) dla RIS TE] . pH fE . R R SEIR 2R 5 T LA
T 5 APTES B FLAE X4 25 -0 B i 52 ],
R IAERTES T RIRIER B M 0.4 mg/L, R pHIA
7, WEHESER 8 h AT, APTES B FLAEXT
BRI A, MR R AEGR 0.12 mg/go X
—45 R, 4 APTES R A FLEEX 4R A
2 I SO

APTES YE M let: 70 GE %,

% 3k

[1] Mohan S, Sreelakshmi G. Fixed Bed Column Study for
Heavy Metal Removal Using Phosphate Treated Rice Husk
[J]. Journal of Hazardous Materials. 2008, 153(1/2): 75—
82.

[2] Nriagu J O. Toxic Metal Pollution in Africa[J]. Science of
the Total Environment> 1992, 121: 1-37.

[3] Donia A M, Atia A A, Elwakeel K Z. Gold(IIl) Recovery
Using Synthetic Chelating Resins with Amine, Thio and
Amine/Mercaptan Functionalities[J]. Separation and
Purification Technology, 2005, 42(2): 111-116.

[4] Han R, ZhangJ, Zou W, et al. Biosorption of Copper
(II) and Lead(Il) from Aqueoussolution by Chaft in Afixed-
Bedcolumn[J]. Journal of Hazardous Materials. 2006, 133
(1): 262-268.

[5] SasakiY, Yamada M, Terashima T, et al. Construction
of Intermolecular Communication System on “Cerasome”
as an Organic-Inorganic Nanohybrid[J]. Japanese Journal of
Polymer Science and Technology, 2004, 61(10): 541-546.

[6] Katagiri K- Hamasaki R> Ariga K, et al. Preparation and
Surface Modification of Novel Vesicular Nano-Particle
“Cerasome” with Liposomal Bilayer and Silicate Surface
[J]. Journal of Sol-Gel Science and Technology, 2003, 26
(1/2/3): 393-396.

[7] Hashizume M, Kawanami S, Iwamoto S, et al. Stable
Vesicular Nanoparticle “Cerasome” as an Organic-Inorganic
Hybrid Formed with Organoalkoxysilane Lipids Having a
Hydrogen-Bonding Unit[J]. Thin Solid Films> 2003 (438/
439 ): 20-26.

[8] Imamoglu M, Tekir O. Removal of Copper (II) and Lead
(II) Ions from Aqueous Solutions by Adsorption on Activated
Carbon from a New Precursor Hazelnut Husks[J].
Desalination, 2008, 228(1/2/3): 108-113.

[9] BaiF, Huang B, Yang X L. Synthesis of Monodisperse
Poly(Methacrylic Acid) Microspheres by Distillation
Precipitation Polymerization[J]. European Polymer Journal,
2007, 43(9): 3923-3932.

[10] Zhang Shengwens Zhou Shuxue. Weng Yuming, et al.
Synthesis of Silanol-Functionalized Latex Nanoparticles
Through Miniemulsion Copolymerization of Styrene and
Y -Methacryloxypropyltrimethoxysilane[J]. Langmuir»
2006, 22(10): 4674-4679.

[11] Gao Baojiaos Jiang Guiming. An Fuqiang. Preparation of
Iminodiacetic Acid-Type Composite Chelating Material
IDAA-PGMA/SiO,[J]. Journal of Applied Polymer
Science» 2012, 125(4): 2529-2538.

[12] 240K, XS5, BIAGTY, %5 HiAEDIREML 3DOM Tio,-

Si0, WM 5 S HERE B0, Rl k22 4
RBFAR, 2008, 47(2): 69-73.
LiHongyu, Deng Jingheng, Liao Jufang: et al. Preparation
and Adsorption Properties of Thiol Tunctioned 3DOM
Ti0,-Si0, Adsorbents[J]. Acta Scientiarum Naturalium
Universitatis Sunyatseni> 2008, 47(2): 69-73.

[13] PSR, ALERTE, XUHC, % 4k AR ILAER st

LR A GMA BIWFFE 1], FRETHESE SRS T2
4, 2007, 25(5): 275-278.
Sun Guishengs Zu Jianhua, Liu Xinwen, et al. The Study
of Grafting with GMA on the Modified Surface of SiO,
Nano Particles[J]. Journal of Radiation Research and
Radiation Processing> 2007, 25(5): 275-278.

[14] H3CH ST 5L FLAER) po> BEFEVEMRH TR 1), £

PRE TR E 4R, 2009, 29(3): 264-267.
Xiao Wenxiang. Pb** Selective Adsorbent Based on Thiol-
Functionalized Mesoporous Silica[J]. Journal of Guilin
University of Electronic Technology. 2009, 29(3): 264-
267.

(AR BAIE)



