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| R, AAE, AR, B, HRRS, a0
L AE O KRR IR S R B 24 B, I 4300705 2. IS MR A PR A &, 51 4300005 3. Jb & T3R5
B2 RME RN, Jtat 100015

W OE RS Y T KRR K™ R R R (R R AR AR BB T R RS kAR B E A R B R L,
AR RV, LA I e W R A R R T S B K R g AR RIRERER DT LT B
A, RIRERL, AR N, T U LU R BRI AR . LU IR S i EL B B R AR B A
BE, BESE T KA RO 1 4R 1R K AR R AR 1 A R B 2 A AR L SR L A BE VR A 5 TS ) e A R R A 1 1ot
FERNSE W, FF45 4 XPS Hl FTIR 503 2% T BUR 78 st K AR R % As(IID) (9 R BR AL . 255K, Wifh
R TR s T 491 9 i P K K A A X O B 2 1 3 3 30.9 mgrg ! Bl 12 mgeg !, HE R TR BCEE BB RE . Bt
A4 LT As(IL) 19 W B SRR A & 4 8 Jo 5 B0 S R i il 26 75 & Freundlich #5558 . Sg e BBl 745 R R B, 3t
B F PO, . SiO" . COy X[ B Lb itk b1k 25 Bk As(IID) 297G M4 o 4 FbhBHE pH, 3/ T 6. pH A
1~9 F, 2 Fh sl k2 Bk 50 7 As RBRRAE94% L b, T pH>9 iF, #okbxta i LB R B E MK, FT-IR 04 &
B, BOMEJE AR H—O—H il Mn—O FRfE W3 Sa 380, 352 ARM5 -0, 28 BH ot J5 b ek 2 T 58 43 2% I ol o7 fie
bk, B 2 NG L XPS AT 2B, SO S AR B As(LID) JE AR AR S G N, T Fe*t . Fet TN
BRI, IR B4 s v A R R W As(IID) 12 72 Mn ¥ As(IID) & 4L~ As(V), Fe TS 5y
B2 B o L AR 45 AT Sy K AR B 5 e i 2 F R I T R AR S %

KRR Btk KARERELET; mh R 4k

fifl (As, arsenic) £ H AR A I AAAE, B — RO MAY AR ICR . BB £ 2RI
T HARLSFEMA NG, Waa R A ReHR g . S 2y n i 5% o KR EE 7RIS YL 30
b, ATRESUEREAE . KR . P2 IRl RAE B o BREE R A A 3 S JT LA A HLER S
S A REAR TR SR KA TP A E R DL As(T) 19 TEALERIE S AELE . T As() L As(V) B EA
BEVE AT R AR, As(ID) B9 EBRZ BN E WA T Z 0. BET, E T BR A 72 A W R
W IRBEDCIEYL . BT AsHk . By ekt Jhrh, WRRRR ik DA R A L R BRACR TR
T RREE i m 2B . H AW B R A 2Rt . SRR . BREAR ) SO BT AR ORI Y
e E PR BB UIAH O, TR T TP AR DL AR — e B Ak I A7, W T T R B h g a3
s BHEE: 2022-09-21; FAHHR: 2023-01-31
HETIE: EXAKRBEIEE LI H (42277392); H %K &= A0 %% (2018YFC1800305)
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St TR A R AT R L LR IR . WEBTRE R AR Y, R AR Ak ) T DK EE A
HARG 8 RBRIG As(I) F AL M ARTEMERT As(V), DU =5 X i (1) 25 BRA%0C% . LAKSHMIPATHIRAJ %)
il 25 T — ML & 9 MnFeOOH, 1T LUKE /K iy As(TD) A4k As(V), 2RJ5 As(V) il i 8k 4d b &
Yy s 2R . CHAKRAVARTY 45U 2R H K SR A7 76 1 BRI R A0 0 A R A 3 35 o O /K AT o o e ff A
FH B 3l 7K rp o v B I 2R 0.02 pg L LR o BRI, R AR ARAR 0 X A ) M B 1 R A A 1
BRAE, SR AL 2% 07 A X ARG EAT 2o, mT B sm L e v e, B s LR RR . KA
VERy — Pl RGP AR SRR, A6 TR A 5 b vl DA R SR R T UEAT 10 S e S F RAR R AR 0 R Tl
(R R R o T AT %) VR A TR 0 9 0 P Min® Ak B I S A, (S R ARG 0 A = T
FUE, DA R R AR RER O 1 A R BE T o ST I AET SR KA B R AR AT oot R R 4R
BT RIRER N A R B T R B RE 0 o AR X R [ a1 AR R T K A R P R B
A AL ) A AFF 9 v /0 LR o SRt ARR ST DA S A AN [RVR A LU A9 (8 AR R AT AL R T KA B
5P R O R AN [ B R SR R A I B R R S s e PR 3, RS A X R AT ST (XRD, X-ray
diffraction), i 57 I 7E e 21 4 6 1% (FTIR, Fourier-transform infrared spectroscopy). X 41 £k 't HL 1 RE 1%
(XPS, X-ray photoelectron spectroscopy) 55 Ak T8, 43 A We B T 5 DA K s 0y ik 72 v mT R By A BfE 40
FEHL, AR AR AR BT i N 5 T e IR BRI S

1 LM RAEE

1.1 SEIGMH

S eb il A K A B (NLH, H,0) . B R (H,S0,). 46 BR A (KMnO,). Tl B2 4 (NaNO,). fil§ iR
(HNO;), F A fLH (NaOH), =%k —fifl (As,0,) ¥/ i 2iiaGn] , W A T F 25 fe 10 A R A wl
As(I) fifs &R As, O il #8180 5 56 v T A5 /K 5 W 35 il 18.25 MQ-om (1) 8 4l /K Bt ]

1.2 BUMEREET A&

RIRBRERT AR AT VE R, ZoKkuk . BARAXTE, BHEE 100 H, 050 NFM, AR08 %
FH 2 BERER o5 b 25 S R KRR A B, 435012 NFM-1 il NFM-I1I. NFM-T 8k . 6 o i
F 4 % N 6.64% Fil 25.5% (Fe/Mn=1:3.8), 1 NFM-II (%) % . 4 B & &5 b 4 0.862% Fl 44.5%
(Fe/Mn=1:51.6). 43 5l TR #k Ay ey R AAR 0~ (NFM-T) FIAERER 5 B A (NFM-1D)

B R TR T A% Ry, B R T R TR R R A i, DN B T A 2 PR e
A B 5E R FH K S Bk i 4T R T A 0 B . FRER 50 ¢ NFM 5 0.5 mol'L™' /K & B (N,H,-H,0) Fil
3 mol-L™" i ik (H,SO,) ¥ LI &, 7 100 C ZF NS FE, S A 60 min J5, [0 ¥ F1 04 K0 in
A 1mol'L VS iR (KMnO,), HE FIHFRAOANHME, VWS KE., BTE, HEE
100 B, BI A  RIREE D (MNFM), A58 2 FOAS [A] 252U A9 K 4K & 4L 5 NFM-T il NFM-1,
22U S5 43 58 MNFM-T Fil MNFM-II
1.3 IR PMizh 3%

76, ¥ 0.100 0 g MNFM-I (8 MNFM-II) Jit A %4 100 mL. 200 pg-L™" As(lll) %53 1Y 150 mL 4k
B, FEE, B TEIRES S (25 °C. 200 rmin) RN 180 min, K5, 7E TE BY I [A] H] BE
KAE, 22045 um APER BE, D BB ARG A L As(TD), As(V) WE . L5, R A
AL AT pH, 5 5B TORJE N 0.01 mol- L™ NaNO,, By 22 #l As(I) ¥k B % 1 BT 96
1% 4% (AFS, Beijing Titan Instrument Co., Ltd., China) 1 %2 , As(V) W ¥ BE M 4 FE 22 (8 TF 00, ot it ot
AR B o e 2K (1) sl ) AT IR, Aol — sl iR R (3R (3)) Ml =g Bl U2
R R (X (4)) BEATBAEUS o
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(Co—C)xV

go=——"— (1)
m

R="C 100% )

e g, MR BT R, mgeg s C, FC, a9 As(TI) ¥ R Y ) T TR R e JEE AR S A 5
W, mgL'; Vo As(ID) WAL, Ly R NEREK, %; m NWH5HIFEE, g

q: = q.(1 —exp(=K;1)) (3)
t 1 t
— = +— 4
qt quz Qe ( )

AR g MEFE] B, As FEWCRE ] AR, meg s g, NSRRI A R, mge!; K, N—
R A HOR R, min'y K, O B )RR HOR E . g/(mgrmin)
1.4 FEWMdhzk

# 0.100 0 g NFM (2 MNFM) 43 51 il A & 45 100 mL, As(ll) % Wl M B2 A 5. 10, 20, 40,
60. 80, 100, 120 mg'L™' MIHEIEN . %3 & THEIR D #5 (25 °C . 200 rmin™) TR 24h J5, &
0.45 pm FY 8 Bk 0%, D0 2 s R b P A e B o SR, SR FH M R TR ORI AU AU A B A T I MR pH
7.0£0.1, ¥ 5B T 50 4 0.01 mol-L™' NaNO,., £ JH Langmuirf %! (X (5)) il Freundlich # Y (X,
(6)) HATEAR A -

bCCq”l
o= 5
=15, )
1
qe = KfCe n (6)

Kby CON P RO R RV L me LTy g, AW R B RO A R, meeg s b I
P E AL, L'mg'; K.~ Freundlich %%k, mgg”; n MAEHI R

H T HCEEAS [] B R REE W B BE f L #F 0.100 0 g NFM (8% MNFM) 43 51 A & 4 100 mL .
200 pg L' As(I) 3 W A AETE R o % B B FHEIRIR 2% (25 °C . 200 rmin ) 1 B 24 h 5, 4
0.45 pm (1 38 B8 0k, e BRI - A As(TIT) v B o SEser v, SR FH i £ R R0 A Ak A TR T T
pH N 7.0+0.1, 5B THRE N 0.01'mol- L™ NaNO,. As(Il) ¥ J& % FH JE 1798 6 615X (AFS) M5E -
1.5 #£EBF K pH ML

JTHGECIL NO;y . S0, CO . PO/ . SiO  HEA7 B 7 X As(T) L BRAGm, K 0.1000 g
MNFM-I (& MNFM-II) fill A & A 100 mL. 200 pug'L™" As(l) ¥ % A4 4E 2 30 b, 120 90 hn CL
NO, . SO/« CO,", PO, . SiO /NFLAFE v, WA 705 E 0. 0.1, 1 mmol-L™" =
WHE, EEE TR A (25 C . 200 rmin) P 24 h 5, 28 0.45 pm B8R 08, 00 5E I8
T As() W . SEB b, SRR ERRR A S S LA TE 19 pH 0 7.0£0.1, 58 T3R5 0.01 mol L™
NaNO;,

J TAESFE pH X As() 2= BB 520, KF 0.100 0 g NFM (8, MNFM) Jit A& 4 100 mL, 200 pg'L™
As() 7w W R HEIE b, W W s pH e & 8 1. 3.0 5. 7. 9. 11, 13, Lk 0.0l mol'L"
NaNQ, fE AT 55 7. BEE THERD 2% (25 €. 200 rmin ") B 24 h 5, £ 0.45 pm [ 8 %
b uk, D BV A As(TI) W B
1.6 #HHRLEE 53 M E K RAE

K X HH 2 61 (XRF, Bruker) X g 5 RARRER T AL 70 5 & i 70 il 2 . A
MR HE 30~60 kV, HLIE 50~100 mA, EE 25 °C, WEEE 55% RH. AR5 Ffi W0 2 450 1) 77 32
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TRAT R L A AL FREX 0.500 0g NFM Fll MNFM T 8.0, I Al i 2588 7oK, P9I
pH & 1~6, {RFEFERZIAFN 10 mL; 7E 25 °C &M T, Bim P 3~4d, BRI 1 hy WH pH,
ieh pH; IV A 0.5 mL, 2 mol L™ KCIEW, % 4h, WL pH, 28 pHy; i A
pH,,.: ApH (ApH =pH,-pH). UL pH M k&R bR, ApH WAARFRAE I, ApH=0 i Xif i i pH BV A %48 i
1 pHpyco

WO PE T S A1 KR D8Advance(Holland) X 5 26 17 S A i 47 XRD 43 Hr 4806 « MR : Cu
Ko 5855, &5 40kV, I 20 mA, FAFHE N 10°min', K 0.02°, FHFFAY FTIR Y615 i
Bruker Vertex70 e B it A5 48 7 S0 S 3% ACHE AT 00 o B0 5 T A b DA BT i LA 1:100 5 T4 i R
ﬂ:%ﬁ%?ﬁ/ﬁé YAy, JEFEIAR, A A 4 000~400 em !, 43 HER N 4 em, FIIERE N

2. Bl AL FEF FH OPUS #f.

#RLEY S L T RE 3 (XPS) R ] XSAMS00 %Y (Kratos,Britain) Yt Hi 7 RE TSR . I3k 45 7F 4
ALRE, EZS 2 2x107 Pa, R JH C1s(284.8eV) 1 Ay fif Hi AL IE M B E - 23 S0l SR B2 1XRE XPS 423 F 4
JC R M BE AR X, B A ] Avantage B 534, SR Shirley 7 5t40BR, #EA7TE S 08505 | 6P
R
2 #ER5iTE
2.1 HREERAE

2 T KSR AR A PR T S B W BT S Y T R S ARk 2R 1 TR . Mi’%l_fﬂl, R S e
J& , MNFM-I Fl MNFM-1I 1 ) Fe 7 i B4 G0 B8, i Mn & WG e n . XAl Rg 2l TRk G
IR B 340 T S AR VS i T 454 Th 3843 Fey JEREREIRBNIB WD, S5 Feé‘?%ﬁ@?/)ﬁi&'\o M7 = 5
R B Y F AR AL R b, AORE R T AT BEAE BT B Mnozo NFM-I. NFM-II, MNFM-I, MNFM-II f#}
FT-IR Y& 40 1 1(a) fr7x o AT 0L, NFM:I7E 3 403 cm™ . 1 630 cm™' &b 49 R 1F 16 55 NFM-HE3406
em ', 1635 cm™ Ab B REAE 16 0T VH R N H—O—HE’J@*T?E@J%H%“HHHE@J“OJ SR, PRSI
MNFM-I Al MNFM-II (] H—O~—H 45 fik06 B .25 5 H AR 35 %%aﬁﬁ@%&ﬁtk%ﬂ’]ﬁﬂfﬂt@k
TRrh R A RS E A TS, NEM-17E 1009, 1032, 1094 cm™' AYERAE K 5 NFM-IT7E 1 012,
1045, 1096 cm™ PYRFIEIE S BIAN BB (R) AW R E e S Mk zh ", NFM-I 1) 468 cm™
5 NFM-1I /4 470 con” A AEUE R Fe—O 4 IR 27 51 /9, 11 NFM-I 7 534 cm™' A1 NFM-II 7£ 627 cm’™
A 1 R AE T A 0 A0S PR Min—O B B9 HR 3115, X NFM 5 MNFM OGS i<k 2 80, Mg n) 15
TR W i s e 57 — 35, (H 2B S A9 MNFM ) H—O—H Hl Mn—O $RAE 04 T 55 H 38, %2k 28 157
w, Hdr, NFMIEAU%UF%?H*W%&%EM%E e WY R o R R B R B R Y A R R, T
REFR 23 2% W i AL B, OB T 2% 5% 1 S 2 S PR AL A

4 Fh AL R (NFM-I\ NFM-II, MNFM-1, MNFM-II) # XRD & & an& 1(b) fras . o] WL, NFM-1

F1 HEAMEEERE S REFTE R pHpyc

Table 1 Composition and pH,,. of the tested materials

TR LY/ %

kot PHpzc
Fe Mn K Ca Zn Cu As
NFM-I 6.640 25.500 0.634 0.679 0.068 0.003 0.000 5.58
MNFM-I 6.490 27.400 0.214 0.092 0.012 0.000 0.000 2.18
NFM-II 0.862 44.500 0.000 0.132 0.000 0.000 0.000 3.72

MNFM-II 0.452 45.800 0.126 0.129 0.000 0.000 0.000 2.76
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MNEM-II Mhwribovend NFM-II
EEL/f/’///A/\ﬂ hl NEALT

MNFM-I

NFM-I

A Mg s NEM-I
L L 1 I I I , . | ) ’ ot LTM o ,
4000 3400 2800 2200 1600 1000 400 5 15 25 35 45 55 .65 75 85
Weki/em 20/°)
(a) FTIREE (b) XRD[j

1 BUCMRIEHHEY FTIR B F1 XRD Ei&
Fig. 1 FTIR characterization and XRD patterns of materials before and after modification.

NFM-II £ % i SiO, (quartz, PDF #70-3755), MnO, (pyrolusite, PDE#01-0799). Fe,0, -H,0 (goethite, PDF
#17-0536) 4L, (H AR & 48 1) NFM-IT () 3 221§ KA MnO, 1
22 WMzt HhE

g T 2 Fp kAR LE A [6] 1 SR AR 0 0 Bl M b R X 25 Bk i b 1 3 ) 27 R AR (181 2) SR E
B, 78 30 min A, 3RS VR R TR 200 pg L MR 2R 10 ug' L' BAR o MNFM-LE 1 h N3k
) W BFF - 57,1 A EL MNFM-T, MNFM-IT A8 7E 20 min N 35 81 W% B 45 . 48105, 52 180 min Ji ,
MNFM-T W B J5 3 T80 v B il i3 J5 26 57 i it ik e % 4opg L', 1 MNFM-TT O 9.1 gL, 8 4%
MNFM-1 GE B 4 A1 /K /A B As o i i B K 31 10 pg LAY [ PRk A K il

220 - 220
200F A -y v—v —v 200F &
\4 v L B A A S 4
180 AT 180 F v
~ 160 F ~ 160F
T 140 o As(Ill) T 140:_ o As(Ill)
W 120F ® As(V) o 120F ® As(V)
2 100 F A0 IR R Z 100F A R S
= 80k A NI RS RE =og0f v R
£ 60f ¥ 60fF
< dop 10pg-L" < 4or 10pg- L
20 F K 20F He-
0 :-;ﬂé"‘é“'?"'ﬁ""é"'i“' 0}"G?'G‘Q"%"'G’"T"G'"G"
_ 1 1 1 1 1 1 1 1 1 1 J - 1 1 1 1 1 1 1 1 1 1 J
-20 0 20 40 60 80 100 120 140 160 180 200 ~20 0 20 40 60 80 100 120 140 160 180 200
S 5[] /min SN ] /min
(a) MNFM-I (b) MNFM-II

2 UM AR As(IID) B IR T B0 1 S 2%
Fig. 2 Adsorption kinetics curves of As(Ill) by modified materials

Tl S A R W R S B TR 3 PR A A B IR e, Y2 T A W R G T 4
Ja W B AT DO At — SRl ) A BRI R ) ) 2 B R ARG I AR B AT LA R B, )
Bl 1A LR RE T AR PLA 2 ARG As(TIT) Y W B 3 72 (R*>0.99).

As(V) By e B AR Ak 0T fe e As(I) 1 A AL 2 . EARDFS P, & 10 min B, MNFM-1#
200 g L™ Y B e v B TG R 2 186 ng L', AT As(T FRE ¥k IE A 49 ug- L™, As(V) N 9.1pug L™,
Ui W B 1 0 01 A AR AL B R K T I B 3R Bl SO AT, As(V) B MR EEREZLU /)N, 180 min B,
As(V) R E R 0.25 ug' L', As(I) 4 3.7 pg' L', FIER BB As(V) 50 W B 2] MNFM-1 %
1o AR IR (F) EAD X As(V) BRI KT As(I), WEILAER, As(V) Redifise
FBr . A MNEM-1, 76 #2 v, MNEM-II & 3840 b iy As(V) v B 52 390 2% 384 s s 20 1) #
e, 180 min B, WV P ARKTINE] As(V), As(I) i iR m 9.1 pg L' iX Al REJ& 46 A 1L 4 Xt
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WU R As(TD) 26 A 8855, DAE T3 As(T B9 5% B & 0 & 20 A aFs P £,
As(Ih) B #FETE L As(V) & 60 245 . ik, MNFM-I 8 3&E & FH T RBRK P Ay,
23 RN Mighsk

NFM-I, MNFM-I, NFM-II, MNFM-II %} 30 . NEM.I
As (T B Bt 5 66 ol 2 22 0 28 4 | 2R
Kl 3. I 3 A A, MNFM-I #l MNFM- *: wl ¥ MNFM-II
11 A - £ W% B 75 12 2 Fb NFM-T, NMF-II & H j% B
475 AT, UL O S A R R A G =
FoRBCRE RO R, ok B ) 5T 2 S o)
H BB z
W R 9 G R4 SRR 0T, B NEM- eI
IT 1 Bl Langmuir £ £ R* %5 K 4b , 2 Fh 5 Y AN T o e T 1w
Langmuir 1 Freundlich £ 71 14 58 42 U 3t 0 & 45 As(ITYHIE R vk B (g - L)

3 4 st (NFM-1, MNFM-1, NFM-II, MNFM-II) i
As(ITT) 1Y IR Mt 35 3 i 2%
Fig. 3 Adsorption isotherms of As(IIl) by NFM-I, MNFM-I,

TR 2 (38 2). PTIL, MNFM-1(30.9mg-g™)
#Y Langmuir W% [ff 25 & b MNFM-II (12 mg-g ")

% j& 2.6 'ﬁ‘lﬂ o tt ﬁ 4 %q: *I *"1’ E/:J Freundlich E‘z ’_—ﬂj NFM-II, MNEFM-II
K~ Z }n ’ S M K B N i

AR, OIS PR B9 KRBT SR =2 #RIRHME As(1]) A9 Langmuir 1 Freundlich
NFM-I i 1.23 |- F+ %] 2.62, NFM-II /i 0.05 | J A 5
F#] 1.37, o MNFM-1 iz K, NFM-II /)y, Table 2 Langmuir and Freundlich model parameters of As(IIT)
2% B MNFM-I X%} As(1 BRI EM ST, adsorption by four materials

2% 3 MR GE 5 HoAth A R i Ba i Al SR - Langmuirfi 74 Freundlich #5754

oo MR 3ATIW, YU D R R84 — 00 n b R K, n R
ALK 2 BRK P ) As(Il), Hidg Kk NFM-I 489 00800 0854 123 0385 0.798

W2 BB AT 3k 56.1 mgrg ', CHAO 25 & i 1) MNFM-T 309 00344 0898 262 0487 0.959
PR BK B Ak ) 0T A W T B As () Al A #5847 NFM-I 381 000706 0455 00511 0743 0.957
B BRI, WA RATIK 478 mgg™'c Mt MNFM-T 120 00545 0963 137 0451 0936

ALUL N TG R R A 0 R R R LA B

SRR As(TT) BE 5. fHE . AT & By b1k F3 REARST AL BRI 4E F7 b3
WA E . ek, HAE KRG E A A Table 3 Comparison of As(IIl) adsorption capacities of
AR . ARWEGE R FH R R & 840w VE R B f different materials
JEURERE 23 BRIV (4 As(TIT), - JHC IR B 75 4k e R pH WA (mgg) 5% CHKk
Bk 30,9 mgeg e M ETA T4 BB M kA REPERREE T 65 56.1 YU
—InAAL Y, MNEM-T AL . fEE ok, Fib YA A AN BT RME 7 54.2 QI
HGAE ARG E AR, AN, SEE ALK A AL 7 478 CHAO%2
B/ ) MNFM-IT ) A0 B 25 840N 12 mgrg ™', MNFM-I 7 30.9 ENTIEH
SRR R A H, L SBRAE ) B A . YA LA KR 7 265 LEI404
24 AREIMRXT As(lll) B9 EBREE I ELER PR —IC R CRTEAE S 4 18.4 RYUS]
R T B2 T 4 FhobERL G AR Y 25 R fE MNFM-II 7 12.0 A
I3, MK 2 A 5T A B MR K R e P YRR AR 3.5 10.55 ZHIZE)

BCE WA As(I) B ¥ 24 200 pg L' 1L B/ R 7 8.25 LIN4E7
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g

1) #4 B (NFM-I. MNFM-I. NFM-II. MNEM- 200
1) 25 B As(I) J5 A9 980 4% J5T & vk B2 4n 151 4 i
AN o AL, TR OR TS W B R RS T
As() 7 W 7 AH 7] 1) S 36 25 A Wk BE R e AR A8
fb . & 47 WL, 7E NFM-I. MNFM-I & &
As(Il) J&, AT A S As TR JE /N T
5 YL Wy e B i KPR (10 pg'L ™), {H NFM-I fy
T 4% B As Bk (474 pg L") & MNFM-I
(1.8 ug'L™) i 2.6 ff5, MNFM-I (1) 25 % fig 1 1
;ﬁ\{;g? NFﬁ_\\IO f iM_II G A_S(,Il[[ ) E A 4 4 TR (NFM-1, MNFM-I, NFM-I1, MNFM-IT) %}
AREAs TR EIE K T 10 pg' L' AT, &K As(IIT) A9 T30 B b 2
PEJS 19 MNFM-IT (2.04 ng L) B 2 10 pg-L™ Fig. 4 Comparison of As(III) removal by NFM-I, MNFM-I,
By R M BE PR A . e &8 NFM-IFI NFM-IT & NFM-II, MNFM-I
P, NFM-II (76 pg-L™") B9 580 4 B As & vk Ji
J& NFM-I (4.74 ug' L) B9 16 7%, 15 ] NFM-1 A GE 17 75 55 22 (9 AT 0 Pk W B 67 i F T 5 BR K I i v
(1) As(), AT A #5581 25 5 As(T) (R BE f1 o NFM-IT 3% i = s 4l 4k, 4R 1m0 el 1k Ji MNFM-IT (6 [
As(N) B8 73858, BEWASCPE o 72 PT BB 0B 1 Ali4b 1m0, 5 58 11 NFM-I1 A9 35 P W B2 5. XoF BE 4 Fif
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Abstract  Arsenic-contaminated groundwater and wastewater seriously affect human health and ecological
environment, and it is important to develop new remediation materials for arsenic-contaminated water bodies.
Ferromanganese ore has a wide source, high arsenic adsorption capacity and oxidation characteristics, and is
commonly used to adsorb and remove arsenic pollution from water bodies. However, natural ferromanganese
ores have complex compositions, high-impurity content and low adsorption capacity for arsenic, and usually
need to be modified to improve their arsenic removal performance. In this study, natural manganese ores with
different iron and manganese content ratios were used as materials to investigate the effect of hydrazine hydrate
modification on arsenic adsorption capacity of natural ferromanganese ores. The process and influencing factors
affecting arsenic adsorption of modified ferromanganese ores were studied by batch processing method, and the
related removal mechanism of As (III) was explored by XPS, FTIR and other spectroscopic means. The results
showed that the arsenic adsorption capacities of two modified natural ferromanganese ores with different Fe/Mn
ratios were 30.9 mg-g' and 12 mg-g ', respectively, which were much higher than those of the unmodified
materials. The adsorption process of As (III) by the modified material conformed to the second-order kinetic
model, and the isothermal adsorption curves were in accordance with the Freundlich model. The experimental
results of influence factors showed that the coexisting ions of PO,”", SiO;>" and CO,”" all inhibited As (III)
removal by the modified materials with different iron manganese ratios. The pH,,. of all the four materials were
lower than 6, and the As removal rates of the two modified materials were above 94% at pH 1~9, while
decreased significantly at pH>9. FT-IR analysis showed that the H—O—H and Mn—O characteristic peaks of
the modified materials were broadened and enhanced, and the spectral lines became smooth, indicating that
some impurities on the surface of the modified materials were dissolved and removed, and more active sites
were exposed. XPS analysis revealed that the content of low-valent manganese increased after the adsorption of
As(III) by the modified materials, and a slight change occurred on the percentage content of Fe’* and Fe’*,
indicating that Mn oxidized As(II) to As(V) during the adsorption of As(IIl) by different Fe/Mn ratio materials,
and Fe mainly participated in the adsorption reaction. In this study, new arsenic pollution remediation materials
were developed and their mechanisms were clarified to provide scientific basis for the development of arsenic
pollution remediation technology in water bodies.
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