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The reductive transformation of 2-nitrophenol by Fe( [[ ) associated with the
thermally treated Al-pillared montmorillonite material

LI Guan-yan, HE Guang-ping, WU Hong-hai, ZHAO Dan, DU Ke-qing and GUAN Yu-feng
(School of Chemistry and Environment, South China Normal University, Guangzhou 510006, China)

Abstract: In this study, the preparation of Al-pillared montmorillonite (Al-Mt) was conducted using aluminum
salt reacting with montmorillonite (Na-Mt). Meanwhile, the thermally treated Al-pillared montmorillonite sam-
ples (Al-Mt-X) at different temperatures (200~6007C ) were characterized using X-ray diffraction (XRD) and
infrared spectra (FTIR) methods. The reductive transformation of 2-nitrophenol (2-NP) by Fe( Il )/the ther-
mally treated Al-pillared montmorillonite complex system was investigated, with a consideration of the effects of
calcination temperature, surface acid sites and solution pH on the transformation efficiency of 2-NP. The results
showed that, with increasing calcinations temperature, the surface acid sites of Al-Mt-X were gradually reduced,
and thus the reduction transformation efficiency of 2-NP was enhanced. As the calcination temperature was
higher than 500°C, Fe (Il ) and the thermally treated Al-pillared montmorillonite ( Al-Mt-X) formed an
Fe( Il )/Al-Mt-X complex system that could effectively improve the reaction capability of Fe (I ) species for 2-

NP reductive transformation. In addition, the reduction transformation of 2-NP by the Al-Mt-X complex system
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could be described well by the pseudo first-order kinetic equation. The reaction apparent constant (%) of 2-NP

reduction was increased with the increasing calcination temperature and solution pH. Therefore, the thermally

treated Al-pillared montmorillonite as functional materials can effectively improve the reductive capability of the

adsorbed species of Fe( Il ) to degrade pollutants in an anaerobic environment. It should be indicated that the

calcination temperatures and solution pH were two important impact factors.

Key words: calcined Al-pillared montmorillonite; 2-nitrophenol; reductive transformation; ferrous ion; complex

system
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Fig. 1 XRD patterns of Na-Mt, Al-Mt and thermally treated

Al-pillared montmorillonite
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Al-pillared montmorillonite
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Fig. 4 The transformation of 2-nitrophenol in different

reaction systems

2.4 BIRBEXM Fe( D/BBEEHERRAES R

Gii4J8 2-NP HIS2 0

Bl S S McReil BEXT FeCIT /MBS AT £ 52 i 1
HERGIEJR 2-NP (WM. S84 25T,
pH="7.0, W W) 1 WA E R 4 g/ L, 2-NP [1I4]
BHEN 0.022 mmol/ L, FeSO, #HEEM 3 mmol/Le

BB 1A DA BRI B TR T v, FeC T/ MR 4
FEFE S A 2 A RGN 2-NP [k J5UE 5. (H
i T = 2R S00°C B, A RGN 2-NP 1k A
A5 5l FeC [1OXF 2-NP 38 Jo/E - A . i
JBE A S00°C BA b, Fe(ID/ B e SR AL HE 52 i1 52 & &
Geat I AR T Fe(DWRI 38 J5U3EPE , AT 2-NP
(P38 JEVE 385 . AT RE I8 SR e BEN LR G

n EHEBERA

o 00 CHIRAHHERT
10 A SO0CHEBEEERRRR

v A00CEBERERRIER

* S00CIBREEESIRA
0.8 < 00 CHREEIERRIRA

» Fe(ll)+2-NP

"o 40 I 80 ‘_ _|2In I m’a 200

f/min

KBl 5 ARG L T B B e B AR A BT 2-NP
R Ak

Fig. 5 Reductive transformation of 2-nitrophenol in different
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