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Abstract:  Magnesium iron hydrotalcite-like compounds were synthesized in situ by alkaline
hydrothermal coprecipitation method for modification of anthracite(Anthr/MgFe-LDHs) to improve the Sh( V)
adsorption performance of anthracite. The products were characterized by scanning electron microscopy
(SEM), X-ray diffractometer (XRD) and Fourier fransform infrared spectrometer (FTIR), and the
adsorption performance of Anthr/MgFe-LDHs for Sh( V) was investigated. Anthr/MgFe-LDHs had the best
adsorption performance for Sh('V) when the molar ratio of magnesium and iron was 2: 1, and the maximum
adsorption capacity was 6.77 mg/g. With the increase of pH, the removal efficiency of Sh( V) decreased
gradually when the pH of aqueous solution was in the range of 5-11. The thermodynamic parameters
showed that the adsorption of Sh( V) by Anthr/MgFe-LLDHs was a spontaneous endothermic process, and

the adsorption mechanism conformed to Langmuir model and quasi-second-order kinetic equation. After
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four cycles of adsorption and desorption, Anthr/MgFe-LDHs still had a high Sh( V') removal efficiency that

was close to 80%, indicating that it has a promising application prospect.
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Fig.1 SEM photograph and EDS spectra of anthracite
and Anthr/MgFe-LDHs , ,
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Fig.2 XRD patterns of anthracite, Anthr/MgFe-LDHs .,
and MgFe-LDHs, ,
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Fig.3 FTIR spectra of Anthr/MgFe-LDHs,., before and
after adsorption
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Fig.4 Effect of pH on Sb(V) removal by anthracite and
Anthr/MgFe-LDHs
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Fig.5 Effect of adsorption time on Sb(V ) removal by
anthracite and Anthr/MgFe-LDHs
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J& 4 50 mg/L i , Anthr/MgFe~LDHs %} Sh( V) f#5 Kk
W B2 A 6. 77 mglg, A TR CHRGE 2
=1 Anthr/MgFe-LDHs #n Jc HEXE 3t Sh( V)Y T B 5 35 2%
HESH
Tab.1 Fitting parameters of adsorption isotherms
of Sb(V) by Anthr/MgFe-LDHs and anthracite

Langmuir 5.7 Freundlich £ 7Y
S IE| W K/ K/
BT LR | Y L | R
(mg-g") |(L-mg™) (mg-g™)
TCHRIE 4.91 0.37 |0.96 0.11 0.73 1 0.96
Anthr/MgFe-
6.77 6.62 | 0.97 1.12 0.44 10.93
LDHs,,,
Anthr/MgFe—
5.75 1.05 [099| 0.27 0.69 | 0.94
LDHs, .,
Anthr/MgFe—
6.21 141 |099| 0.34 0.56 | 0.96
LDHs,.,
W g MKW K K43 38 Langmuir 455 1 Al
Freundlich 1534 W B %50 R W36 R 50

2.5 WM AEF
224 Anthr/MgFe—LDHs FJC AR Sh(V )
IPTI 2R WTRUA L, 3 MR, AG IR A N
1 , 2B Anthr/MgFe—LDHs FITCHRISEXT Sh(V ) Y
W B F R AT, FLAGY B I 4 T s i R AL
0] g TS A R TS Sh( VO IR . AH>0,
Wi W] 4 FhICAR IR S Sh( V) 1102 A R AT A W ARGt
o AS™S0, UL AT BE R B6 B T 5K E 8 KA 5
T 5 R B0 2 THT A 245 5 KRR B A, A7 T
FROTEE L 8, 4 RS (ELHE O
32 Anthr/MgFe-LDHs #0FCXREEMR B Sb(V I N Z S H
Tab.2 Thermodynamic parameters of Sb(V)
adsorption by Anthr/MgFe-LDHs and anthracite

% [ AH/ (k- |AS"/ (- AG"/ (k] -mol™)
I

mol™) | mol™) | 25°C 35C 45 C
JCMHME | 2837 | 130.5 | -10.54 | -11.84 | -13.15
Anthr/MgFe—

28.02 152.2 | -17.36 | -18.88 | -20.40
LDHs,,,
Anthr/MgFe—

37.45 1663 | -12.13 | -13.80 | -15.46
LDHs;,,
Anthr/MgFe—

35.77 163.8 | -13.06 | -14.70 | -16.34
LDHs,.,
2.6 WMzEhh=E

N RE— ARG RIS Sh (V) BYM AT, R
FHE—2zh 17 E s 17 ORI 9 1 sl

SRR W R AT S I SRR 3, T
PIE 4 Sh(V ) MEE N 50 me/L B, 55— 380 )
SEFUBURL A OB AR LE , E 208l ) 2 A 1 40
B RBOE, T DL SRS i b R W R A A,
1 g Sy A R B g AH B R SE YR 0, 1
S 2 TR0 B 1] T Ao W B o RO T A A
R bEIn T RE SR £ A A2 ARG K (HIL B AT I
(A QAR (e B SR e eSS VSN N A B
#& Anthr/MgFe-LDHs 2 F2 /1, 7E 180 CA4F T 247
WAk, T RAERT Sh(OV ) BB i i 5 1 S A B
itk A MgFe—LDHs [ 25 )2 , 75 B OH- A [R] At
KA R REE M . [R), Anthe/MgFe—LDHs FY 1% ff
i B L T AR HREAT BT 3, 2 B o R AR v
Sh (V) (A BRFRE A7 o VB R e 3R 55 R O 50 36 ok AR o
FHA T A7 s 280 B B (] R A B 38 3 55
BiETR) B Al R P o CRIFL B R | R AL ) A G
M5 B TC AR E PR S A LB AR A L R T A, X =
R A AT T 22 A TG M A, DR g S I e AR
FIRY R o St A R, BRI PR i 1 TE AR RS Sh( V) RY
<3 Anthr/MgFe-LDHs F7c {8 K W Bt Sb(V )R 3h 71534
BEH
Tab.3 Fitting parameters of adsorption Kkinetics of
Sb(V) by Anthr/MgFe-LDHs and anthracite

WE—sh e | WECRB Y | PR YL
Wik i ik
mH q./ K/ q./ Kz/(g' K3/(mg'
(mg-| "' | R |(mg|mg'-| R | g+ | R
g™ g") |min’) min~'?)
ToHREE | 0.94 6%7; 0.872|0.95 111)25 0.959| 1.12 ]0.935
Anthr/ 3.58% 2.45%
MgFe- | 1.89 |7 "710.932|1.92| 7 710.982 149 10.972
LDHs,.,
Anthr/
MgFe- | 1.51 4fo?f 0.872|1.53 317014X 0.952] 1.13 |0.944
LDHs,.,
Anthr/ 3.91x 2.94%
MgFe- | 1.66|" ""10.858|1.67| ~ ©710.921] 116 [0.952
LDHs,.,
He o g AR K, K, K B HE—2 sl 2
T SRR N T OB RY (1) 3 R R U
G EB

2.7 Anthr/MgFe-LDHs B9 4 I Bt 14 88
XF T LDHs, & 6 B 85 7258 2 A2 ], iR AR
45 o w @il ok . K Sh(OH) o &
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FBRAAE T 80% , H B 5 BRAS[R] LU 3] () el P e A
JEXT Sh( V) 1Y K BRI R T ICHBE

100

Y SO AR
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7 7 At DI
7
EX
s 60 & i .‘?_E
& |\ N
\ | v.
\ T HHH
20 § : i
» 1 2 3 | 4
PRIV

E 6 Anthr/MgFe-LDHs A 7 A #5554 R B Sh(V )t BE
Fig.6 Adsorption performance of Sb(V) by regenerated
Anthr/MgFe-LDHs and anthracite

3 i

Anthr/MgFe-LDHs %7K o Sh(' V') 4 15 B4 i fe
B, BRAE B KW B 1 0 6. 77 me/g; 24 pH {H N 4~6
i, 25 BRI e b, W BFF 1 000 min 22 47 1 51 W B
1 5 Wit I RE B T R W BRI R 0 5 Langmuir B 75
HE Z 2 8h J177 )5 B 3 5 434 Anthi/MgFe-LDHs
XFSh( V) W BEAT A 5 280 4 IRAEFAE FH S, Anthe/
MgFe—-LDHs X} Sh( V) 1) 23 B #1342 55 80% , AT ULi%
W BRI LA R A 7 FH 5 o
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