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Adsorption of heavy metals by hollow layered double hydroxides
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Abstract: As a kind of refractory wastewater, the effective treatment of wastewater containing heavy metals was a
research hotspot in the field of environment. Layered double hydroxides (LDHs) is a kind of heavy metal adsorbent with
high application potential due to its large specific surface area, simple preparation and environmental friendliness.
Hollow layered double hydroxides (LDHs-H) with more adsorption sites were prepared and heavy metal ions such as
Cu™, Pb™, Zn* and Ni** were selected. The effects of initial heavy metal ion concentration , adsorption time, solution pH
and competitive ions on the adsorption of heavy metal ions by LDHs-H were investigated. The results showed that the
adsorption isotherms of LDHs—H for Cu™ and Pb* well fitted with Freundlich model , and Langmuir model well described
the isotherms of Zn®* and Ni**. Kinetic data of the adsorption process of four heavy metals fitted pseudo-second-order
model well. Hydroxyl groups on LDHs-H reacting with Cu® and Pb* to form precipitation was the main way to remove
Cu” and Pb™, and substitution and crystal growth with Zn** and Ni*" were the main mechanism for LDHs-H to fix Zn*
and Ni**. Coexisting ions experiments showed that common ions in wastewater could not affect the adsorption effect of
LDHs-H on heavy metals, and LDHs-H had good adsorption effect on heavy metals in neutral conditions.
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Fig. 1 XRD(a),N, adsorption—desorption isotherms(b) and
SEM (c¢~d) of LDHs and LDHs-H
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Fig. 2 Effects of pH on adsorption of Cu®*, Ph**,
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Table 1  Kinetic fitting parameters of adsorption for Cu®*, Pb**,Zn** and Ni**by LDHs—H and LDHs
W8 )% HE =3 )y
& Jm g 55 /(mg-g™")
g I8 51 De,exp! \ M8 8 k/h! q, ./ (mg-g™") R’ k/(g-mg™+h™") q, . /(mg-g™) R?
Cu?* LDHs-H 107.56 0.41 112.69 0.934 0.83 108.48 0.995
u
LDHs 72.68 1.53 74.50 0915 0.75 72.30 0.996
PhE LDHs-H 91.69 0.86 95.21 0.927 0.83 90.81 0.998
D
LDHs 80.98 0.97 80.05 0.929 0.71 80.16 0.999
e LDHs-H 96.79 0.75 99.56 0.937 0.81 97.21 0.997
" LDHs 82.29 0.46 83.59 0.923 0.87 83.14 0.996
N2 LDHs-H 106.38 0.76 111.39 0.927 0.67 107.84 0.995
' LDHs 75.68 0.59 79.36 0.941 0.58 74.41 0.998
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Table 2 Parameters of isothermal adsorption model for Cu®", Pb*,7Zn* and Ni** adsorbed by LDHs-H and LDHs

e Langmuir 1% 7 Freundlich £5 7
HRRET WS B 5510 ./ (mgg) K/(L-mg ) R K /(mg "L g ) " R
Cu LDHs-H 218.26 0.14 0.668 3.56 1.83 0.991
LDHs 128.57 0.11 0.748 7.31 2.81 0.994
P2 LDHs-H 227.65 0.18 0.719 8.01 2.74 0.992
LDHs 152.65 0.61 0.686 7.90 2.73 0.993
I LDHs-H 130.48 0.95 0.994 7.31 2.56 0.786
LDHs 105.25 0.31 0.997 2.37 2.71 0.853
N2 LDHs-H 156.38 0.29 0.992 4.19 2.51 0.794
LDHs 122.80 0.43 0.995 5.42 2.65 0.866
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130.48 mg/g Fl1 156.38 mg/g, 55 55 45 5 (132.56 mg/g
F1153.89 mg/g) #£3 . M Ak, LDHs Xf Cu® (Pb**  Zn™
TN A5 T R B ARER A 0L 45 2 5 LDHs-H A [7] .
AN [R) #5570 (1 00 245 SR 6 W LDHs—H A1 LDHs X} 4 Fh
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Fig. 6 SEM of heavy metal ions adsorption by LDHs-H
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