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W OE OLDIBHERHINEZR, 44 Fe,0, XA LA BIGH 4 T Fe,0,@SA/GO B & #E KBk . >R SEM. FT-IR.
XRD. VSM &% il £ 0961 L HE AT T RAE 087, I H %58 T Fe,0,@SA/GO Xt 7K i E HF 5L i i IR B Pk i . 45 SR 3%
B : Fe,0,@SA/GO BEIER =B £, RETHFEE MR, AEESEA TR, MBRETERE R L, WA LR
BEIRF) T 17.88 emu-g”!, EAMBIMMBIYE; 7625 C o pH=O W &M T, A& N 1 gL AR % 100 mg- L' i
FH L 5 B 300 min, W BFRGK R T 92.4%, W BRI IR 94 mgeg s W RfF it AR AR AT A S D — R Bh H F T AR, W
I AR 1) T B B 5 Langmuir 25 A5 7Y 8 0% T G b S U B SF L R BRE DA SR B2 25 O F, B KRB
452 mg'g'; FEMFIZAF T, Fe,0,@SA/GO XHIR A 0 FF 3 5 i) W BFF 0 SR A0 T b b 2005 i W B 570 2 A1
TEFR A FHPERE 5 UM BRI P A A5 X8 S0 VRS 4 A 0 B 3R TH AR H57E 70% LA b DL BIF 98435 21 T Sy b 3D o 2
KIS,

KERIR IR EALG B W I YR LA W mETE

TEERGAT, oK 28 4k AR 0 0 G RE IR 7K 23 X5 7K A PR 58 Ko A 6 it B 3 ol 1 A R 1 Jg i U 1A
W, EEREDYE K P YR m B BT, 82 A TEN KA, anme R L B
UL MR ARYREDT S R EOR RS | SRE RO . TR, AR TERE R AR
PN TR — i A G5 AT AT B W AR SO B ST B R R A, A5 G B T R )
TE W B =3 18— B 1) (i T A AR 25 B 4006, XELA B o> B AR, JF B i i = as g o 51 ARETER
R R BER] L ) TSGR b K 182 B 700 DK A b 238, BB R e i A [ il

VTR £ (sodium alginate, SA) 731 A REFIREL, W5 S A& LR R, R A
GEH . BRib 24N, TEERNIERE S & )R B 1 T UL 8 58 45 M 1 /K BEIRE , AT A S oA
RFF 50 70 B G R0 S Ak A5 M (graphene oxide, GO) I HH A E KWL R, TFREEH
FEBT AT, RAKMERME, fEKPAE BRI HUE, (115 8010 3806 78 2 7K A 3345 5 m T
DAAE S BHLREL A 1 B 570 ), YANG 48 U4 (i T GO 2 B 15 7K 5 W 9 W2 Y 2 38 (methylene blue, MB),
1 MB 9] 8 I vk BE AR T 250 mg L' i, X MB AL BRI I8 %) 99% , IR LA (5 e,
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Fe,0,@SA/GO #EER, FF XML BH R 2E4T T R I ERAEHT, 5T T Fe,0,@SA/GO Wt MB 3 71 2% LA
T B PR 280 R 6 79 W B B 11 5 i) R I o ) PR A R R M 5 Ak, FEASTR] pH T, RS T BRI G 5
MB 5 88 i £1 (basic fuchsin, CB) LA K gkl iy LBk, AR AL B SCBR BN YLk SR it 5% |
1 MB5RF*®
1.1 RKFI R EE

1) REFEAR R . BN SAAR, PUB B A RAR]); & 4k45 CaCl(AR, KX
fis Al 27 3 ) B A BR A R DU 41k = 8k Fe,O,(AR, KT 401k T WF5E Fr); W2 P 56 5 e okl
C,H,sCIN,S(AR, ¥ Fg 11 D7 I X B 2540 T); Bk & 21 ek} CoH o NS(AR, FREE T DI X B 25 4L T0);
Wi MR H,SO,GR, J7 M AL T ); 4 Bk C(AR, K H T K RAL =L 7 A BR A 7). il iR 4l
NaNO, (K [ AL TAHFRAF). 54 R K,MnO,(AR, FSIH I REAL T 5B BR 2S5 X4 K
H,0,(AR, i [ 255 Hfb 4l A R A FD); LB C,HO(AR, )7 ALt 71T ),

2) EEANGS . AN I T UVTSO(L 4G % Bl 2= (LA A PR 2] ) H 4 H W 5% Sigma
HD(R /R £ 5 ey 23 5 )5 i L 728 36 21 41 % 1% A% Nicolet6 700(5€ Bk & tH /R B (b ) AR 2 Al
PRBNFE S #E SR 1T 7 407(32 [ Lake Shore 23 7l);  Ho 3% H AL #1{¢ ASAP(Micromeritics, USA).

1.2 #ReH&

DGO Byl #85. R H 2R ) Hummers 740 AT 85055 il 26U B 150 mL 98% (it & 4340 B R
BB E T koK e HIZE 0 °C, P HEPE R 5.0 g 88K . 2.5 g figEREN LA & 15.0 g B 4G IR A -
B J B R B 22 KR B T IR 2 35 C o TP 150 mL L3 7oK, 2 A% R BRIR B T =
95 C o FLATRNL 3.0 h JF A 50 mL 5% & 53 50) BIRCE K, FREEAS R se 20 i 45 ki, %2
ZH ISR G HEITEA 1.0h, KRG R 5%(5 & 7080 B2 . oK QB UL K B 1K kAT
3WIHVEIG ., B REMA T 50 C TG IHE i 45 .

2)Fe,0,@SA/GO Bl #5 . FREL 200 mg A kA 22475 A 2] 100 mL 21 /Kl 75 4.0 h, 435000
A 0.5 g PUEAL =B 1.5 g 3 IR AN AR I 1 4.0 h, KRR & MR N 2 6% (5 143 50) 1 S AL 55 1A TRk
W B SCHK 24 h JE R 25 B TR 2 A B TE VE 3~5 Ik, BT E A T 60 C T 48 h JF a5 H.
1.3 MR Bt g it SR8

1) A6 4B B 7K FITR A % 7K 0 W B SIZ 36 . B 100 mL — 5 3t & vk B 19 MB IS IR T HETE B, fdi
0.1 mol'L™" (3512 5 0.1 mol- L™ iy & A (L AN 15 H pH, InA — & S FER ;. 725 °C, 180 rmin”
M5 SR G — i RG B R W, MRS — 58, RAEIN O T 664 nm &b I
WA WOGEE . I MB XN A9 BT R . FRE 100 mL %9 100 mg- L' % MB 5 CB K THEE R
o JREEATRE s SR AN 6O EE T T K 664 mm 4 F 542 mm 4k 43510 5 MB A CB IO
B, IR R A o v

2) W B A S . FE 25 °C . pH M 9T, LA 1.0 g'L 7' ) Fe,0,@SA/GO % i+t W i 4k B
100 mg- L) MB %5 0 2= W -l o B— 2 R BUR G W RE S 2, IE MB i i %, FIAIR
G WL U8 A5 B AR B, Rl OB R TR SR 3 R RE ST A . B —
J5 5 £ 1 Fe,0,@SA/GO W B 4% A 0.1 mol-L™' i HCI Wi AT W, 8 TR 1.0 h
Je BORE i FH R A0 70 B W BR300, 5 B3 b MIB R TR s B S RE SRS IR R I OB L &
BT KA VR 3 R HET A N FEAR R A4 N B AT B R W B AR SC 0, HAE S W, KRR A IR
JGRE, HEMTTEE RO A AR
14 SZWHEBHHFE

1) W i 52 56 38 v MBI o TR A 2 B3 23R 43 AR i =X (1) R (2) iE AT i30T,
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Kb g, MTBEW R, megg's g MWL RE B 2RI A, meg s kO SR R
B, min''s k08 W MR AEE, min'; k, WTEBTECN 09 BORL AP HUE B, mgrmin' g
cu WSGNFRJEF L H R, mgg's

3) AW 5% 4l Langmuir® (3, (6)) F11 Freundlich®? (3, (7)) 25 i 28 A5 80 X6 0 B B AT 1065

gmbe.
% 6
4 =91 be. ©)
qge =¢/"Kx @)

A g WEHRTA I &, megg'; g, HERARWME, mgg'; b~ Langmuir 8% %, L-mg;
co MWL R IR, me L' Ko AWERHH B n A W B 4R 4k
2 #HR5iTE
2.1 MRIBRIE

1) SR IRZEH o ASHIF5E K FH XRD T BT il 2 (4 44 RE 6 25 4 DL B 285 o BE R AT 40 B o A&l 1 e, E
GO S AT LIE S, 7208 11.0°H 3 TR AT 3%, J8F GO MFFIEAT S e, KB GO %
B ) & OF B 58 BN A R Fe,0,@SA/GO i v, Fe,0,@SA/GO 7E 26} 30.0°, 35.4°,
43.0°, 56.9°, 62.5°4b ¥ i B T Fe,O, 1Y 4 AE 417 5 06, Ui W] Fe,O, W T 171 £ 3| Fe,0,@SA/GO, i
GO TE 20 2 11.0°4b B FFARAT ST 2% o 3% AT REZ P o GO 5 FeyO, Fl1 SA 455 JE 3K T GO J7 A 11
FREERY , Bl GO (R AEAT B e iy 2 124,

2) MOELE Sl A BE5E K SEM X il £ 1
GO DA Jz Fe,0,@SAIGO WS, [} 3] 3k 47 45 il 411 IR
Sy HT RO IE A . B E 2) 7T BLAE
GO 4t R AR &5k, R 1H 6 I H A — LB R

GO

4%, FJZEZ A7 R B X se gk R AT L
GO Ih R MR, A F T 0 1 b 19 17 4R
W RERS . I 2(b). 1 2(c) WM E], £
BECER A W B A Fe,0, 5 GO K )2, Fe,0,
5 GO i il 2% 32k B8 B Ak ) B 28 3 B R Bk
& 2(d) 1Y Fe,0,@SA/GO J2: 78 H.55 T14H 60 °C
FHEEAE R, rTRIEE, hEkEm M
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1 GO #1 Fe,0,@SA/GO KJ XRD
Fig. 1 XRD patterns of GO and Fe,O,@SA/GO
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500 pm

(¢) Fe,0,@SA/GO(5 0001F) (d) Fe,0,@SA/GO(504%)

E 2 GO F1 Fe,0,@SA/GO By B $E [E
Fig.2 SEM images of GO and Fe,0,@SA/GO

Ah 3 22 2 T AE TR R K o 28 R i, HER RORE AR IE R BRIE , H 310 A7 76 19 25 BUA T 31
LIRS

3) bR MR R FLAR A0 AT o R BRF 70 2 T 2 R o o A 1 TR I B, W SR A I  RE  5 T B
() FL B 25 40 %5 VI AH ¢ . AW 5338 3k {d FH BET J7 15 B C F Fe,0,@SA/GO # RS # FRIE A XS5,
t & 40 LLE . Fe,O,@SA/GO i % B 45 i 26 J& T IUPAC Zr 25 iy IV B SR IR 4 P9, b sh, #E
0.1~1.0 A AR X F 7 3 6l Y RE % LIRS B2 0L F H, BUA i RIER 15 Fe,0,@SA/GO # BHEFLAR 43
ARZE WA AL KL, Al B o R TR S ROSF R ¥ 51 I BRIE UKL . 3% 5 SEM 19 43 Bt 45 S A0 XF 7 o
Fe,0,@SA/GO W B LAY b R AR 531 m* g ', FLIAFIN 0.01 mL-g'. Hi Fe,0,@SA/GO L& 5> 1
BRI LAAR AT, i85 0 MR LR B A AE 1.5~19 nm.,

4) W B 700k 2 25 R I R AE o Ry A B R B SR P S A R B RE A A5 K, SR FT-IR X ik 47 3R AE
SR 3R HIE 3 AT UL, 7E GO By EIE I ECh 3445, 17100 1622, 1060 cm™' A W I 1Y FF
fEWE, HoAr 3445 cm & —OH 45 BT 7= A (U RRIE D, 1710 em ™' J2& Fi T C=0 7= A= 51 45 4 sh i
1622 e Ak Ky C=C P A= B9 4 4R sh g, 78 1 060 e &b H 3R B9 16y C—O—C % 3l BT I it A W i
W, o EARZERFLIAEL, &N GORME A FEEMERA, IEW GO Hl & KM, 7
Fe;0,@SA/GO M i rf, £F 3 445 cm™ LAY 52 —OH ik 2h i JE A A W Wi e, 1fii 2 928 em™ HH 3R
[ I S SA U RRAE I, 526 cm™ H R A I & Fe—O M4 IR BN, 1627 cm™ 11072 em™ /] I3 Ky
—COO R BRI FZ X FR A 45 5 S I s . Fe,0,@SA/GO #MBFEREMI B W £ 8, A KREN&AE
REM, WNREEBR AL Nk, 7EWM MB 5, —OH K208, Hofth 455 (1) 18 45 P sl e 14y i) 4 %
oy m s, X MB 5 Fe,0,@SA/GO W4 & A S P & A T B A S By 5k 28 738 #2520, W
B Y B, o TS5 R AR, Xttt — 2 A UE T Fe,0,@SA/GO X} MB 4 1 B HIL il f
[f1] - ) B i

5) Fe;0,@SA/GO & & M B RETE g . AW 58 4 B} 71 2% Fe,O, 19 H A2l HARG R, 8T
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Fig. 3 N, adsorption-desorption isotherms and pore size distribution of Fe,O,@SA/GO
P [ . o B IE Fe,0,@SA/GO & & b Kl i) 2627
WA, SR VSM X} Fe,0,@SA/GO i, 753
HRGH M . i s fros, wYEE S8 Fe,0,
@SA/GO )1 FRE AL BE IR 2 T 17.88 emu-g ',
HH 8w )y (H) FR R (M) LT H2 5 T 0,
Fe,0,@SA/GO & & M B EA R 47 ity 8 W f
J& TERBEIEWE AT S5 B AN 3 1 R Tl

626 1071
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2628 627 1072

W, S HFF R KA BRI T B R AR S0, 4000 3500 3000 2500 2000 1500 1000 500
6) Fe;,0,@SA/GO & & M kL F Mot & Mtk BeHom !

2R, XPS FAFTF-BAMUAER Fe,0,@SA/GO 4 GO. Fe,0,@SA/GO FIR M5 i

MOBHR IR A 2E AL, i H AT RAE K s R 1 Fe;0,@SA/GO ) FT-IR

Fig. 4 FT-IR spectra of GO, Fe,0,@SA/GO and

2 j\(\ I/ 1 4 ¢
R, R Fe,0,@SA/G0 WM MB [ 52 Fe,0,@SA/GO samples after adsorption

IS AL BRAT R BB Fe,0,@SA/GO T Fff 57 %

B MB i J5 (19 XPS B3 UL B 6. H ] 6(a)F] LA 20

Fi it . Fe,0,@SA/GO W i Jei #6 4: W tht O, sy

C. Fe % 0% A1F Fe,0,@SA/GO W2 [t MB J fy » 1;’ [

YR T A LK. XN T N

MB B i 31 W i % Fe,0,@SA/GO ) i . % Sl

Kl 6(b)~(e) T L F H , Fe,0,@SA/GO W i & 10}

MBI 5 & Ml c=0. C—0. C—CH N g
C=0O% & A il %t T 25k, o .
288.32 eV-5288.44 eV, 286.72 eV—286.46 eV, RESHHREOc

H:10ex79.5775A - m™,
E 5 Fe,0,@SA/GO IR KI5 A VSM # i [B] 2%
Fig. 5 VSM magnetization curve of Fe;O,@SA/GO adsorbent

284.82 €V—284.81 eV, 531.64 eV—531.41 eV,
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e T AR o X SE R AR RN DA RO B AT B B AR A EE — 22 B MB 4 7 O 2 T Fe,0,@SA/
GO &ifi, HiXLLH e nl gl 5 MB 20 7 LR B REH &S &, 25 7M.
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c—0
Ols 286.72 eV c o
c—C 286.46 eV
c—o 284.82 eV A C
Cls 288.32 eV 284.81 eV
Fe2p C=0
I B i 288.44 eV

N1
S Cl2p MR

800 700 600 500 400 300 200 100 O 292 290 288 286 284 282 292 290 288 286 284 282

BV BV fElev
(a) Fe,0,@SA/GO % ¥ (b) WEHHHIC () BEHHFC

C=0—0
531.64 eV C=0—-0

531.4eV

C=0
CcC—0O C=0
530.15 ¢V 52882V C-0 52848 ¢V
529.83 eV

540 538 536 534 532 530 528 526 540 538 536 534 532 530 528 526

HgE/eV HERE/eV
(d) WKHTO (e) Wk/E0

& 6 Fe,0,@SA/GO I M3 K M MB A /5 8 XPS i
Fig. 6 XPS spectra of Fe;O,@SA/GO adsorbent before and after MB adsorption

2.2 Fe,0,@SA/GO %t MB IR M3 R Ky 4347 100y
1) 05 B o 56 0 B 1 S . 7 25 °C < 0 -
pH i 9 W4T, Lh1.0 g L™ ) Fe,0,@SA/GO 801
B ik 0% B b B 100 mg L7 MB AR . oAb s 0F
B0 S5 0725 A B0 P 7 0 %w-
A 300 min 4, Fe,0,@SA/GO %I MB 4 25 Bz R s0f
B T 0 B T 0 B 0 m-/
Fe,0,@SA/GO W [} 751 3 I A7 75 1t 1) W B 77 P 0t
5 (BREE I Bk 2e gEb 1T, bR 3 T W I A 0 50 100 150 200 250 300 350 400 450
134 MB (5785 00 4% W 097 25 76 060>, R VAT min
B R BWUESE  RRREA Gl TR, 0 REHEN F0,@SA/GO WM MB KM
2 VBRI 1 2300 min 5. 1 LT ik BT 4 Fig. 7 Effect o}f;:jgi)é@ptsi:r/l(t}ién;zrslol\r/llj]?einidsorption by the

ARAS BB 25 B2 92.4% . I (R — 2P
TEAS, DU [ 5 bR R TR, S5 2SI R 300 min A by 5 A W B R IE]

Hg 33— W 5Y Fe,0,@SA/GO Xt MB (1) W B 3o A%, 3 I th— 2 8 J1 4 i th — 2 5)) F1 2% J« Weber-
Moris ¥7 P4  BRARI X SR s e AT 805, LA T % Fe,0,@SA/GO Xt MB W [t 811 712447
S S HILEE

T RE AR IWE 8, WAMBMEESE IR 1 iR, MR 1ATLEWL, h—Ha
BB T O AR, O — G AT i 1 O B e 5 S 0 R T A T A B e T . X SR
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B Fe,0,@SA/GO X MB B4 W& B 7] LA FH £h— 20 %
W 2 075 B A IR, G4k MB TE Fe,0,@SA/GO
L R RS e R R ) T B

— UG R IF 0 XoT 2 86 S5 g R R et R ET A
TR O AR DL BURE T B R AR G A R X
W S -8 BT 11 SF- i 20 A i R A . AR BERCR
Weber-Moris #. T N #U5 B AL 5 43T Fe,0,
@SA/GO W [ 5 Xt MB A4 Wz BFF 554k . 01 A &5
TE 9, WAESEE 2, K9 nl W, Wkt
FERTZ3 M 3 BB : 45 1 HrB s A MB 7E Fe,0,
@SA/GO KM F)Z R Y #5565 2 BrB &
7N OB RS NPT O R, X B Fe,0,@SA/GO #
T A P AL A MB 58 42 (5 4, MB & i [
KL EBY R/, (R EIE AL A B MB 5B
4= 7 I8 5E Fe,0,@SA/GO 7% P p5,, W Bff ik 2R
O 0, W Bk B (GB 3 B B)PY,
UL P BOR L 8L A TT LAAR 4F b LA Fe,O,@
SA/GO X MB (W fft, kLN Y HIUZ: Fe,0,@SA/
GO W% fff MB 19 FR 2 2 38 2 — o (H AR B 5%
LG Ml 2 4 oA ok D, 3 U0 B IR R R SR AN
32 BWORL N R BRI, 3 A7 AE A5 e
[32]

2) pH X W B BE ) 52 - — Nk, pH
AT 5 B TR R AT B4 R A R T Y
BERIE S, 2R 52 e I B AR R B4 HE 25 G
pH i 9 W4T, L 1.0 gL' i) Fe,0,@SA/GO
I W% B 40 3 100 mg- L 9 MB B K 3.0 h,
K 10 R s ATRLEH . Fe,0,@SA/GO
X MB 1 25 B 8 F0 W B 95 LT 2 — 3
(), pH AT 4~9 /), ¥IBEFE pH i 5 fin i 1
Ko TE pH M 4<50f ;. Fe,0,@SA/GO X} MB I
B K 25k AR T 20%; 24 pH A 5~6
W B 5] %F MBI B K 2 B R A B3 1Y 42
Tt MB ZBRZFIRE 70% LAt . X AWK, B
% pH (T, Fe,0,@SA/GO FHRIEEIHI—COOH
HL R AR B i, —COOH #% 4% i, —CO0O0™,
XF MB (%W B35, 4 pH A 9 B I B i R 5
brF Wk B & &, 5ok 86.3 mgg !
82.4% . MIFWONBIYER, MB 32 DL —# BH &
TAEAE, Fe,0,@SA/GO T 47 i i fif, L AF
. WESE . 2T U0 TE 6 15 w1 P 0 B )

SR

100
90
80
70 ¢
60

q,/(mg-g™)

50

a0t ) — th—%: ¢=95.63%(1-exp(-0.0131)
S-S ¢=1.591/(1+0.0141)

30+

0 5.() 1(.)0 1;0 2(.)0 2;0 3(.)0 3;0 4(.)0 4;0
1% 56 Bsf i) /min
E 8 MRMizh 1 FRBHE thik

Fig. 8 Fitting curves-of adsorption kinetic model

# 1 Fe,0@SA/GO Wi MB zh HFEE KM ESH
Table 1 - Fitting parameters for kinetic models of MB

adsorption onto Fe;0,@SA/GO

th—2 1% h—Zsh 1%
K/ 1y/ k) 1y/ adexpy
.1 \ qe(ca} R .2 i qe(ca? R (mg.gfl)
min’'_(mg-g") min"  (mg-g")

1.263x107% 95.627 0.9989 1.186x10™* 115.717 0.978 7 94.261

100
CIRREE R |
90 |
L}
80
fon ,’
w 0 K
=
£ 60
¥ st o --- A 1BTE
/ — oW
oL e BRI
0f

9 BRAYT MREUESHL

Fig. 9 Fitting curves of intraparticle diffusion model

< 2 Fe,0,@SA/GO It MB B EURL AL
REBESY
Table 2 Intra-particle diffusion model parameters of
MB on Fe,0,@SA/GO

ZH
Jieinl
kig/(mg-min'?-g ") ci/(mg-g)”! R
HFEY L 8.07 -13.38 0.999 3
R L 2.38 54.60 0.900 5
S EE 0.08 93.58 0.994 7
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MB A B4 B3R . 24 pH 9 4 fin 2 10 B, 100 100
AR T R OB Tk R, 5 ol |
MB ZLplZh 4, MR T MB 5 Fe,0,@SA/GO _
ERE (025 A BESE, WL A N, B s sl o 2
# pH iy 9 g S pHI. i :
3) B R B R R T I
BEAR KRR bR T AbFIRAR , otk B 5 ol L
T TR B, Ak 2 Y IR R S 3k AN 2 A B K
S B O B3 R A B A 4R AT T Ol
5o TE25C, pHRHIOMEKMT, 4B LIAH pH
) Fe;0,@SA/GO #% Jin it 1% Fff &b #E 100 mg-L™' 10 pH %} Fe,0,@SA/GO I Mt MB £ 50
HIMB &%, 458K 11 s, hiESE Fe,0,@SA/ Fig. 10 - Effect of pH on MB adsorption by
GO HHENEEM 02 g L HEIE 2.0 gL, MB (1Y Fe:0.@SA/G0 adsorbent
R 38.4% N = 81.8%, FERLHE W
¥ M0 MB I BB Fe,0,@SA/GO Hy < .
Jona B R, SRR R A 0.2 g L
WO 2.0 gLV, W H 208.41 mgg ! [ Pr 1150 =
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Preparation of Fe,O,@SA/GO gel ball and its adsorption performance towards
methylene blue
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Abstract Fe,0,@SA/GO gel ball was prepared with sodium alginate as skeleton, in combination with Fe,O,
and graphene oxide. The magnetic composites’ were characterized by SEM, FT-IR, XRD and VSM, and its
adsorption performance towards methylene blue was also studied. The results showed that many pores was in
Fe,0,@SA/GO gel spheres, and the surface of these spheres contained rich oxygen-containing functional groups
such as carboxyl and hydroxyl groups. Fe,O,@SA/GO gel spheres had good excellent magnetic and
superparamagnetic properties, their saturation magnetization reached 17.88 emu-g'. The adsorption properties
and mechanism of methylene blue(MB) from aqueous solution onto the beads were studied. Under the
conditions of 25 °C, pH=9, 100 mg-L ™" methylene blue, 1 g-L™" adsorbant, the adsorption rate reach 92.4% after
300 min adsorption, and the adsorption capacity reached 94 mg-g'. The adsorption kinetics accorded with
pseudo-first order kinetic equation, and the adsorption process preferred to a physical adsorption. The adsorption
isotherm data were well fitted to Langmuir model and the adsorption was a mainly monolayer one, the
maximum adsorption capacity was 452 mg-g '. Under the same conditions, methylene blue adsorption effect by
Fe,0,@SA/GO was superior to basic fuchsin in the dye mixture. The adsorption rate of methylene blue still
maintained over, 70% after 5 recycling, which indicated that this material had a good recycling ability. The
above results can provide a new material and technical reference for the adsorption removal of dyeing
wastewater.

Keywords . sodium alginate; graphene oxide; methylene blue; coexistence of dyes; adsorption; magnetic
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