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EE: 72 o2 AAE A% SFAE glass webS AAAZ [l T WS (3-aminopropyl)trimethoxysilane
(APTMS)2} trimethoxy(octyl)silane(TMOS)E A glsle] A z3kATh AxH F5A42] EHLS 34 & whilg HoA
g XA SRR ERUS ol8ste] AW AT K9] glass webdt Hla #4151 th APTMS®F TMOSE= A|A|
Aol B W85 Fste] yAsIE oIS RIS £ o] 29 AA Y& Hlwsh] flet glass webd
APTMSS} TMOSE EHl| 7HA+= glass webs = 2 Fhzvt e 237] 248 53t Agsiaien, 4
Y A3} APTMS %™ 2] glass web > TMOS %™ 2] glass web > glass web2] A2 T34 2 o]
AAT 7 A5 1B o]2igh A= glass web®] EW X2l o]&H APTMSS} TMOS?] s}sh 138} A
WS 7HITh

Abstract: Absorbent materials for mercury removal were prepared using (3-aminopropyl)trimethoxysilane (APTMS) and
trimethoxy(octyl)silane (TMOS) on the surface of glass web fiber. Surfaces of the absobent materials were characterized
by attenuated total reflectance Fourier transform infrared (ATR-FTIR) and X-ray photoelectron spectroscopy (XPS). The
elements of the modified surface in the absorbent materials were well accordance with those of APTMS or TMOS.
Adsorption of mercury ion from mercury-contaminated water using the prepared absobent materials was studied. Quan-
titative measurement of mercury ion was carried out on inductively coupled plasma-optical emission spectroscopy (ICP-
OES). The ability of mercury ion removal from mercury-contaminated water is in the sequence of APTMS-modified
glass web > TMOS-modified glass web > pristine glass web. This sequence has relationship with chemical structure of
APTMS and TMOS which were used for modification of glass web.

Keywords: absorbent materials, mercury ion, Fourier transform infrared spectroscopy, X-ray photoelectron spectroscopy,
inductively coupled plasma-optical emission spectroscopy.
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Figure 1. (a) Optical microscope image of the glass web; (b) Scan-
ning electron microscope image of the glass web; (c) Surface mod-
ification of the glass web.

¥
Il'\

= — .
= ; ._.‘I‘MOS modified glass web
e |2 ™ APTMS modified glass web
= | g ! e
4 E Pristine glass web
H - -
3 |= B .
@ e i "
E Idd  iMd 188 TP HRE0 1MW WM T
E Wavenamber (em' )
[
Q
o
2| M
= _)L\._

T T T T T T

3200 2800 1800 1500 1200 300 600

1

Wavenumber (cm™")

Figure 2. ATR-FTIR spectra of (a) pristine glass web; (b) APTMS-
modified glass web; (c) TMOS-modified glass web. The inset
shows a magnification of ATR-FTIR in the range of 2000-
1300 cm'".
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Figure 3. XPS spectra of (a) pristine glass web; (b) APTMS-mod-
ified glass web; (c) TMOS-modified glass web.
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Figure 4. Quantitative analysis of mercury ion removal using pris-
tine glass web, APTMS-modified glass web, and TMOS-modified
glass web.
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Figure 5. ATR-FTIR spectra of (a) pristine glass web; (b) APTMS-
modified glass web; (¢) TMOS-modified glass web after treatment

in the mercury contaminated water. The inset shows a comparison
of APTMS-modified glass web before and after Hg”" treatment.
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