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Adsorption Effect and Mechanism of Aqueous Arsenlc on FeMan LDHs
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Abstract ; Removmg As( 1M ) from water steddlly and efﬁmepffy is stlll a chdllengmg glbbal‘lssue In th‘lb study, novel FeMnNj- LDH,s
weré prepared by a co- precipitation method usm_g ¥ ¢y Mir, and Ni as lamellar cations, and the structure were charactetized=by" XRD o
TEM, FT-IR, ari‘d XPS techniques, and’ the aﬂsorptlon pérformance and mechamsm of PAs (Il )waﬁ explored. The results, showed that
FeMnNi-LDHs have typical characteristic peaks of layere double hydroxides, with sharp peaks and high crystallinity. The TEM images
also"show.obvious layered structures. The ads,(;rption kinetics of As( Il ) on FeMnNi<LDHs agree with the quasi second-order Kinetic
model, anldl the isothérm adsorption curve agrees with the Freundlich isotherm equation. The maximum adsorption capacity at 45°C was
240.86 mg-g ™'

Jawhich is sLig;lificantly higher,than other shﬁirzl:_l{__.la'}';ered double hydroxides. Acidity had little effect on the adsorption
performéndé of As(IIL) , and it had a good adsorption efféct in the range of pH 2-9. The coexistence of PO}~ and CO3~

lons 1n water
showed adverse effects on the As( 1) adsorption capacity, and NO; , Cd** , and Ph>* had less influence. The adsorption mechanism
of FeMnNi-LDHs for As(Ill') includes ion exchange, oxidation, and coordination complexation, in which Mn plays a major role in the
oxidation process of As( Il ). The prepared FeMnNi-LDHs exhibited good application potential in the adsorption of As( Il ) from water
and toxicity control.

Key words: layered double hydroxides( LDHs) ; arsenic (As) ; oxidation; adsorption removal ; toxicity control
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(a) F1(b) W Ff AT FeMnNi-LDHs [ TEM E1%; (c) %u(d) ﬂ}iKﬁF FeMnNi- LD}JI'S i) TEM [E{% — *“"l? [
B2 ﬂﬂBﬁAs( 1) /& FeMnNi-LDHs #) TEM % *"'! £
Fig. 2 TEM image of FeMnN_p-LDHs before and after the admrp‘t-rorr of As( IIL) : ."" -
L V
mg-g ' IERTIRAERAE. AR Freundlich- 155 411

B R AR {Eiﬁjt?’l -Uéfﬁ FeMnNi~-

iy Cl™ ﬂéﬁaﬁ FeMnNﬁ L‘bHs Elﬂ?ﬁﬂ%? Eﬂfgﬁ
%'ﬁ*}iﬁﬁ%ﬁfﬁfﬁwﬁmw ”é’ﬁﬁ
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A - J i
= 261. Z/, Ve y
e F-eMan LDHs XT,AS( Il ) ﬂmﬁﬂfkﬁ@ 200 |
jjé—;oﬂwﬁ SRR 107 1 Ay g e
(AfPB)%;p#T/EkﬁW(Aﬁ_".)’%&EE:& 7 A T
=
R 20 A%, A6 % 54 R W) FaMaNi- TDHs i |
A Y BB 2 1 2307, A 1 E (9 s
B T B AS Ol TE A 2 T R B o L.
JRE b b e [27] - - - Freundlich$#£#
JEsh R . L
J T 58 As( ) 7F FeMnNi-LDHs |- A4 W% Fff #1 . ; . i l
5 Ve _ 3 = =200 0 400 800 1200 1 600 2000
T ORISR CL OB R B E e
4@?%,%?&EPE(JCI_ %%AS< M)WWEE@}I‘%% @3 FeMnNi-LDHsS(T]' As(m)ﬁ@%iﬂﬂ&ﬁ;jﬁ%&;uﬁ
?ﬁﬂ% , EEIWJIE*H%B‘%% s %% Hﬂ FeMnNi-LDHs TZE %ﬁ Fig. 3 Isothermal adsorption curve and fitting
BF As (I ) B4 [ s o 359 PR T 9820 CL L B0 of FeMnNi-LDHs for As(1Il)
&1 FeMnNi-LDHs WRFf As( ) g R RIHE X S 4
Table 1 Parameters of the isothermal adsorption model for FeMnNi-LDHs adsorption As( Il )
S Langmuir #5571 Freundlich 5%
R/ C o K i Qo K, R Ky R
/mgeg™! /mg+g~! /Lemg~! /(mg-g~")+(mg-L) "
25 218.39 243.90 0.003 3 0.954 1. 625 1. 505 0.992
35 225.35 250. 00 0.004 4 0. 969 2.689 3. 140 0.979
45 240. 86 265. 16 0.004 9 0.970 2.8360 3.429 0.974
%2 FeMnNi-LDHs WM As( IT) HAZEX S
Table 2 FeMnNi-LDHs adsorption As( Ill ) thermodynamic related parameters
T/K Ink, AG®/kJ-mol 7! AH®/kJ +mol ~! AS*/J+(mol-K) ! R?
298.15 8.10 -20.08 15. 66 120. 11 0.944
308. 15 8.39 -21.49 15. 66 120. 11 0. 944
318.15 8.50 -22.26 15. 66 120. 11 0.944
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PERE, 13X 7] i /2 A 4 FeMnNi-LDHs ﬁﬁsﬁﬂﬁf@f AJ
UJTjK%{E{ﬁFijI’JAs(ﬂI)%MJCEJZAs(V) Ejz
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ey i an*mHR%ﬁAs(ﬂl)w AL s
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Table 3 Companbun of A§ adsorpuon pmpertles of layered double hydroxlde materials

W 5 f”ﬂmﬁﬁ%ﬁq“/mg -L7! e R B/ mg - g ! Sk
FeMnNi‘LDHs As(ID) 0 ~2000 240. 86 ABFFT
MgAL-LDfs As( V) 0 ~200 102. 90 [13]
CoAl-LDHs@ boehmite As(V) 3.5 ~200 38.50 [14]
y-Fe,0,-Mg/Al-LDHs As( V) 7.5~1875 90. 60 [16]
Fe,0,@ Al,0,@ Zn-Fe-LDHs As(V) 10 ~300 67.57 [30]
MgAI-LDHs As(V) 0~7500 142. 86 [31]
ZnAl-LDHs As(ID) FlAs( V) 7.5~75 As(ID): 34.245 As( V) : 47.39 [32]

2.3 WRREh S aE s

W o} 328 25 2% 5 e W o 20 7 2% 1) B RRAE A (]
My As () 04 Jo o R B2 T 4 ) i W 86 30 g 2 1ih &
5 Fros. #E As () 90 4R B f2 vk BE R 50, 20 #01
10 mg-L~"BF, MOBHEETT 4 h PR B o 5 2 38 n, Wi
B R AT PR, Bt 57 i [) P S R RS T8 3R 30 i AR 2%
JFAE 8 h 2o A7 IR S W BEP- 4, e 26 25 R 32 43 3ol v 3k
69.54%. 76.34% F1 82. 04% .

3R T HE— BN )2 B — 5 T+
BRI [ 2l g2 i B AT T LG A S R A
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TR AE T 4 b 15 3R FeMnNi-LDHs X As( 1) Fié 1%

TER I ELADLA HE 118 1 A 5 o B SR A R, 3R
B FeMnNi-LDHs XJ As ( II1) Fi% W% B 5 3585 A2 A 2% W8 ofF
HLIE L BeAh AR b R M SO mg- LA ofE
TR )y R R R R Bk, b 0.0870
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S, AH EE e A A9 [R) 27 B 2R U AR
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B, W B 3 2% %50, 000 3 g+ (mg-h) ~', ASBFSE il 4%
B FeMnNi-LDHs % As ( I ) W A ELA 46 5 1) o
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Table 4  Fitting parameters of quasi-first-order and quasi-second-order kinetic models

AL B (o) SERMEN g, 23 1 A W — 2 T
/mg-L"! /mg-g”! q./mg-g”! ky /! R q./mg-g™'  ky/g-(mg-h) ! R

50 34.77 33.89 2.62 0.994 35.33 0. 087 0.999

20 15.27 14.98 1.29 0. 890 15.33 0. 159 0.978

10 8.20 7.88 1. 81 0. 945 8.26 0.310 0.981
BRI 15, 796 mg-g ™", MOAHIE W N2 A
T A 3 Mn®* S MORERR pH & A T 3B 4ri f#
30 - £ i MR Fe’ | Mn®* F Ni** B 50 7= A B4R
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Fig. 6 Effect of pH on the adsorption of FeMnNi-LDHs As( Il ) and the dissolution of materials
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