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Abstract

Heavy metal pollution is a great deal of concern because it has long-term serious effect on envi-
ronment. In order to research the micro mechanism of interaction between heavy metal and kao-
linite, we have investigated the adsorption behavior of Pb atoms on kaolinite (001) and (00-1)
surface using the first principles simulation methods. As the conclusion, kaolinite (001) surface
adsorbed binding site of Pb atom was stable at the top site and bridge site, with the adsorption
energy 0.96 eV and 1.07 eV, respectively, belonging to chemisorption, while the adsorption of Pb
atom on (00-1) surface was weak; meanwhile, the adsorption energy on top and bridge adsorption
sites increased to 3.37 and 2.92 eV when the adsorbed number of Pb atoms increased, respectively.
Finally, the changes of the electronic and state density, atomic structure, and interlayer relaxation
of Pb/kaolinite (001) system before and after adsorption were discussed in detail.
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Figure 1. Top view of the kaolinite (001) surface with (a) top adsorption sites, (b) bridge adsorption sites,
(c) hollow adsorption sites. The colors of H, Al, O and Si atoms are white, yellow, red and pink, respec-
tively
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Figure 2. Top view of the kaolinite (00-1) surface with (a) top adsorption sites, (b) bridge adsorption sites,
(c) hollow adsorption sites. The colors of H, Al, O and Si atoms are white, yellow, red and pink, respec-
tively
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Figure 3. Pb atoms adsorbed on top (a) and bridge (b) site
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Figure 4. Contrast diagram of the difference electronic density and state density of Pb
and O atoms of kaolinite (001) surface before and after adsorption
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HYEF s BHUE R p PUBE AT T 2K 4070 R 741 0.6 A1 0.3 eV [AIRFLERR B I, HhE (s R ok B
B, ST P R . Hkm e A R A AR T s Ml p PR R TR L, [FI{E-75eV
I —AHRIEE, JESMET s PUBMES. &EMNE 4C)EHBaEEr F W, SRR SHR
TAHEAE B PIAN AR 7 Jo B HAey SRR X3, Ui B T AR B S A A B AN BT o0 A, TR T A
SE FIAL SR B

3.2. EIRARMIZIHETF

TEVE S w0 A W B AN IR (R 25 A B, AR SCIR T8 1 i A (00.L) T 795 o v o R WK B A6 8 VM A 22 A
YR R TR IR B R A 2 x 2 B R, T A v B TR R A 2R Y @ = 0.08.
0.25.0.33.0.50.0.75. 1.0 ML (monolayers)ixX 7~ i it s X FHrfr 2 Al v 5 78 5 11 55 5 8 © = 0.125.
0.25. 0.50. 0.75. 1.0 ML X FiFH{H M .

X FIRAN [F) 78 25 FE AL I 0 AT VR B, e A AN 5 2 TR R IR e P DA R 4 AT ARE[19]

DOI: 10.12677/ms.2018.81006 49 PR R


https://doi.org/10.12677/ms.2018.81006

rkh S

i(NPbEPb +E

adsorption pr kaolinite — Ekaolinite+Pb) (3)
FAF, Epy v Erginite » Evaotiniterpy 27 BN AR T V1 m I A R A R TPHATRER. N, 18
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Rt A E(0 JFETFE) M =R A JEF2) 2 [0 P S AR AR B . IFE 2 i LLE H, B IR BRE TR
RAWALJE, BEERE R IR, KSR 2RI EE RS 2 ES . WIRE 7 5Eik A%
T P9 2 TSP 5 D0 AT 40 M L U A 8 T T G 190 WG B 1 7 3 348 o P L 5 A, T DI S T 1 22 ) ) A
B R B 8= A2 T 52

MFE 2t Adyy I Adps 28 FT LAE Y, B IR 1 W& A0 R T (00L) I TR I PR/, 35— )2 A
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Table 1. Adsorption energy of different coverage Pb atoms on two adsorption sites of kaolinite (001) surface
= 1. TRIBEERE T ERMAE S XS FRIR ML E AR M a8

(€] 0.08 0.125 0.25 0.33 0.50 0.75 1.0
top 0.96 / 2.29 2.53 2.76 3.03 3.37
bridge / 1.07 2.05 / 2.71 2.77 2.92
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Table 2. The calculated changes of the adsorbate height (hpy.0), the interlayer relaxation (Ad), and the bond length (dpy.o) for
different coverage of atomic Pb adsorption on kaolinite (001) surface
=2 EBIRARMAREEEREFHNERRES (o), EEIEADFMRKIERK (dpo)E

Site ®/ML 0.25 0.50 0.75 1.0
hep-o/ A 2.03 2.76 3.45 3.53
Ad12(%) 3.19 250 2.89 1.52
Top
Ad23(%) 415 3.36 3.27 2.82
dpp-o/A 2.66 261 2.90 2.93
hep-o/ A 1.99 2.62 2.70 2.71
Adi2(%) -10.07 -3.48 -3.27 1.88
Bridge
Ad23(%) 3.78 3.47 3.69 3.56
dep-o/A 2.52 2.63 2.74 2.81
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Figure 5. Contrast diagram of the state density of several Pb atoms and kaolinite (001) surface before and after

the adsorption of the highest level atom
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