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Enhanced Reductive Decoloration of Methylene Blue by Polyacrylic Acid

Modified Zero-valent Iron Nanoparticles
HE Jing, WANG Xiang-yu" , WANG Pei, LIU Kun-qgian
(Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Nano zerovalent iron ( NZVI) technology has attracted tremendous amount of interests for degrading a number of
environmental contaminants found both in surface water and underground water. However, these nanoscale particles are prone to
aggregate , which may result in the decrease of its reactivity in liquid phase. Iron nanoparticles (Fe NPs) modified with polyacrylic acid
(PAA) has enhanced the dispersion of NZVI and reduced its agglomeration. For the first time, PAA modified NPs (PAA-Fe NPs)
were used for degradation of methylene blue in water phase. The PAA-Fe NPs prepared were characterized in terms of TEM, SEM,
XRD and specific surface area. The results indicated that, the surface area of PAA-Fe NPs was increased, compared with unmodified
pristine zero-valent iron NPs, and PAA-Fe NPs were smoother with smaller particle size. With addition of 0. 1 g-L~" of PAA, the
decolorization efficiency of methylene blue by PAA-Fe NPs was 98. 84% in 60 min, which was 27. 32% higher than that of pristine Fe
NPs. Decolorization efficiencies were also affected by initial pH value, initial concentration of methylene blue, dosage of PAA-Fe NPs,
and degradation temperature. Kinetic analyses based on the experimental data illustrated that the decolorization reaction of methylene
blue fitted well to the pseudo first-order kinetics model.

Key words : zero-valent iron NPs; PAA; modification; dye; methylene blue
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R T I8 RO, A T & (o L PR R S (R o0
R Al A BT, H WA T8 IK COD 1Y
TCHL W 25, M i B COD ¥ JiE [ AR AL 35 10.7
mg- L~ B 5L 5 09 V) IS 40 A 1T 25 B AR W Ak PR
HAR.
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Table 1 ~ Comparison of pseudo first-order kinetic model constants for the decolorization of MB by PAA-Fe and Fe NPs
TR cy/mg-L~ 1 pH W& JE/C ﬁkhﬂﬁ/g ky,o/min 1 R? t,,,/min
Fe 50 8.43 20 0. 09 0.0523 0.9401 13.2533
PAA(0.05)-Fe 50 8.43 20 0.09 0.0827 0.9357 8.3815
PAA(0.1)-Fe 50 8.43 20 0.09 0.1267 0.9612 5.470 8
PAA(0.5)-Fe 50 8.43 20 0.09 0.0720 0.9345 9.6270

2 P LU B, 9K A B S R R Y
R G — P ) ) E R B W IR T
(%) pH (E3G N, SOy AT 5 S R 32 YLy
WA B SR, WA R BE R 30 mg- L0 &, 8
KF] T0.158 6 min "', T k(AL F4. 8424 x 10~°
L-(min-mz) - E%ﬂtﬁ{ﬁ{&{iﬂﬁiﬂﬂﬂﬂ‘, k. {H %
I, by IR Rt D6 0 4 ok B A v I, 2 X A

BRZRTET A TR PR AL S A SR A AN (R TR (1Y 45
S BE I &, 3G, PO T 0 2 S M A
G T, T AR BN, SN R s 2
TG INES &, (E RS B E] T0. 1714 min ™', kg
WIkF T A, M5.2332 x 10 L (min-m®) ', It
e i EE IR T IR € S I R 3R A T SO AT 4 v
T HEFR TR R 2.

R2 PAA-Fe MTREERBHEEHNHNFEEH

Table 2 Constants of pseudo first-order kinetic model for the decolorization of MB by PAA-Fe NPs

co/mg-L~! BniE/g pH IR/ C Wifa %/ % kp,o/min 7! kys/Le(min+-m?) ~! R?
50 0. 075 4.82 20 75. 84 0.050 5 1.5419 x10? 0.9358
50 0. 075 5.96 20 79.92 0.059 8 1.8258 x10? 0.9473
50 0. 075 7.00 20 86. 63 0.0740 2.2593 %1073 0.9524
50 0. 075 8.43 20 90. 03 0.087 1 2.6593 %1073 0.9525
50 0. 075 9.72 20 95. 86 0.1132 3.4562 %1073 0.9616
30 0. 075 8.43 20 95.99 0.1586 4.8424 x107? 0.960 3
40 0. 075 8.43 20 93.43 0.1054 3.2181 %1073 0.955 1
75 0. 075 8.43 20 74.58 0.0637 1.9449 x10? 0.9500

100 0. 075 8.43 20 70.96 0.044 5 1.3587 x10? 0.957 4
50 0. 050 8.43 20 79.53 0.063 5 2.9082 %1073 0.949 5
50 0. 060 8.43 20 84.59 0.0757 2.8891 %1073 0.9524
50 0. 090 8.43 20 98. 84 0.1267 3.2237 %1073 0.9612
50 0. 075 8.43 25 92.00 0.1043 3.1845 %1073 0.965 3
50 0. 075 8.43 30 94.96 0.1365 4.1676 x107? 0.983 4
50 0.075 8. 43 35 96. 06 0.1528 4.6653 x10 3 0.989 8
50 0. 075 8. 43 40 98. 13 0.171 4 5.2332 %1073 0.9849
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