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Tl A J5 2R TR R A 7K JBR JBORS 7K F 45 i 5% PR O
1tk g
WEE, I, e, X2k, RRX

RKILRZ 2 5 TR, il 434023

W OB N TAFYeREK, AW E i A RN B PTIE R A T R TR BR RN K BRI (Fe,0,@LS),
Hil e T2 WAL, IR Z R EFIH, HEET Fe,0,@LS X/KHES ML (CV) BIMMHERE. Z5REKW, 15
25 C T, Fe;O,@LS MK 400 mg' L', pH=7.0. CV ¥ILURHE R 100 mg- L™ WAL E 80 min B, X 4% 5 4 19
TR e R 22 B R B R B R, 439 237.08 mg-g ™! il 94.83%, Fe,0,@LS X CV (MM B4 4 1 — 3 S5 7 i
Ko Langmuir W AR, —A40Fl = 4 )8 B8 I 43 Fe,0,@LS Xt CV AWK, Fe,0,@LS BA BUFHIREw N M, f#
HAFF R AR R R, Fe,0,@LS & —M HA MG W a9t B AW TR A L 8 as R,
Fe,0,@LS M R W Bk BT B F I 30 2 AT 67 o DA B 3 8 i FLIR 4544 .

KHERIE Wi RIRE; KBRS WRHT; 45

YRR BEAKIR . T3, it KIS g . KA R A . A0 L . PR B T 4RI
AL, R NRLA A A AEAT = AR ORI B . R T AR BRI 7k A ik . Wrife
SRR, AR LAYk A A IR R A2 20 OKBEIA o — Mo B e T S RER T L
FNTREA MoK R AR EE | BEEAEY, HAA RN, XYURIZERE (crystal violet, CV) HA%L
SRS ERETT, KB RAFRIMIZSEEAEE, T HAA PRI AN TR, K EERW % 55 -5
oY, AR LR IS 2emy B TAE, Je—M o BRAR AR (EUKBEIRA S PLIGR EE A R, Sy
W, RS IRE, TATR A R R E RIS, EAfEEw . AR, BB A MR, Bl
NEERAPLER S WAL A R, TOKBUR T I ARTERESY), WLERL SRR As, 1
NRRHA,  ETTA R R AU BE AR . O T S AR A ISR, 7 B AA RS | A
VEGIoRE, TR IRENER A RL, SMME R DR HOMAREMERORIS , S8 T IR BRI G PR A
U, TS A T AR A e B e

P, AWFSEE L A d SRR DT ) & A B R BRI /K B (Fe,0,@LS), RFEAERS
PR IAT T Fe,0,@LS X CV HIMFIERE, FFuEf T sh i MM SHR e &b, HEIHAAERE
FEAEE TR PERERIZIR , FEXS Fe,0,@LS YIRS T 15307

1 MR5REE

1.1 SEIEdrRt

AR E RN (LS) F1 NN - S PR e (MBA) S04 [ K e R4k TAF9E e, N e
(AM) Wy { R R R AR A BR A F], SR ERET (KPS) M4 H R E T LR a2 i - & A PR A H]
NN,N N-PUZFE 2, i (TEMED) W4 A B2 (1) Al Tl A A RRAR], LA LIRIaERE & R brati.
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1.2 PRl RESHIFRIE

FREL 0.400 g A ZERRAN (LS). 1.400 g PNIETERE (AM) 1 0.024 g 3ZHKF] (MBA) A BEHR A
20 mL ZEIRUK, iR THeRRA I, PRI 0.220 g S BRERHR (KPS) A 10 mL ZEM/KECHI OB A1 oh—1
FebR, 40 °C FHEA 10 min J5, ¥ 2 DEMIRRIRGTES], A 0.050 mL f#E{L5] (TEMED), fiidf4%)
JEPEEIABLE, 7E 40 C FRE 10 min J5, BEURFTZEKER . WedE, BoKERE T2 LLFTRA T
FeSO,-7H,0 il FeCl,-6H,0(1:1.4) RS 8 h, YEEREARG, BT 50 mL1 mol-L™' NaOH &K
Hii 8 h, FSEIRGTE KB Fe,0,@LS ™. YFETE 60 C M Pt 2 aE, &H. %A LR
KT Fe,0,@LS MIFRIELEH, Xt Fe,0,@LS MIZSHIHE 7534
1.3 AR aESCIs

1 Fe,0,@LS W& ah 5 (CV) BEK g, SRAIOCEEEIE 583 nm ALMYIOLREE 4, FIFHAR
HERRZRITFE 4=0.042 59+0.258 01C(R*=0.999 08) HEAMFHE /K P4 CV FEikE .

PRIT T BRBENETT S X CV 520 5 #% 0.05 g T Fe,O,@LS WK G MAKRIR] pHG3. 4. 5. 6. 7.
8. 9. 10) 1Y 50 mL CV(50 mg-L™") ¥, G0 pH XTI IU52mT; K 0.05 ¢ T Fe,O,@LS #AKE1
A 50 mL 50 mg-L™' CV IFH, TEAFMEIGE CV IR, 1550 M ] 0 B s ; A [m) i
) Fe;O,@LS %A 50 mL 50 mg-L™" CV %, FRFTBFRIHIERTR 2 ; # 0.02 g 1 Fe,0,@LS #
IKIGBEARRIRER CV IER, #RIE CV WL EE XTI B A5 . ¥ 0.02 ¢ T Fe,0,@LS WAK/EHA
50 mL 100 mg-L™" CV W, FEA RN N FR TR, ERT IR B B2 X I B sm . LA b 1A s ik
3 KA, HOFME.

MRS 1% B Fe,0,@LS & T 100 mL HZEHHEHH, -0A 50 mL ¥y 25, 50, 100 mg-L™
1) CV ¥, €298 K F, LA 150 rmin™' FEIEIR/KIEIRG 25 PRGN, b — Bt [l b 2 3 vl s i
JEEEVIRR N, A E S 3 Rass, BOFE. BEEE—B R ()M SR GR )" DL
sl ey (X G TG

In(Q.— Q) =InQ,—kt 1)
t 1 1

= —_ 2

0 " k00 @

Q.= kit* +P 3)

A ¢ WEHETE], ming O, F1 Q, 43 B BFEF R Ay ¢ RO B ri e R B, mgg™'s &, W2
DR, minT'; k, ML TGRSR, g (mgmin); kAR TN HGEFR A, mgg ' min?;
P R PR AR R AL it Dn(Q,—0) %) ¢ VR, k, F O, BUMESTBIXT R RERFIEEE; &, il O, 7T
DAHY /0, % ¢ FEIE, SE G I iR AvRRR R TS

W B4R 2 . B 50 mL Ak Bl 50~500 mg- L' () CV IR E T— R YIRS, I35 A
pH Jy 7, JILA Fe,O,@LS, %7 298, 318, 338 K i FLA 150 r-min' 7EH IR K IAYR 7 % oH 35 7% e
2 h, WS E Fe,0,@LS, MEMOCEETTAVREE . R i 3 s, BeFHME. KA Langmuir(zX
(@), Freundlich(z{ (5)!"" Fl Temkin(={ (6))!" i 3 Fl B S RLARS SLIR TS E AR T4 5 o

G__1 G )
Qe QmKL Qm

InQ. = InK; + %mce (5)
Q. = Blna+BInC, (6)

K C, AWWIPEEIRAR D CV VREE; O, MIAIM R, mgg'; K NWMIZREL, Lmg'; K. flndy

FEEL, n>1 B, W SRR o R B YRR UL /O, X CAERL, O, il K, SARESTBIXT I R

FEAIRPR; K. F1n BEATLGE InQ, XF InC, VEE, 4 A hZ R AR TS
DA R A T, SRR R AN Gibbs-Helmhotz J7 P iR RIRE T 1Y
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FATI A HAE R (7). K72 GR(8) AZE (X (9))-
_ <

K. C. @

AG= —RTInK, (8)
AS AH

Ink, = > -2 9

M= TRT ©)

R AG HEAET A HAE kI mol™; AH HE7E, kImol™; AS WS, J-(mol'K)™'; R WSIEF 4, 8.314
J-(mol-K)'; T AYIHREE, K; K, ANV E, Lg'. all In(Q/C) XF O, #4144, #HEN InK, , i@
i InK, X UTEE], AH FIAS S BIXE R AR R FIEEE

P REANAR I P AR RE : SR AISEE LakeShore 22 Rl VSM7307 RIRSFE S #E5# 112517 Fe,0,@LS Fil
Fe,O, MRETEREMIE . TERAERMMARMT, ¥—& & Fe,0,@LS MK/ A 50mL 100 mg- L™ CV ¥k
H, AT pH=7, FF 298 K FIHIRIRG WM 2 hf5, B, HEEF/KUES, BF 50 mL Jo/K Lo
0.1 mol-L™" ) NaOH H, FEfEW 5h, VEE, TH. S TR - SRR IE Fe,0,@LS 7KEE
AR PERE
1.4 HESFEMSCIE

ficiil— R FAH AR Na*, K, Ca*". Mg* B T5En CV IRA, RFF CV HERN 100 mg- L' B
IRAVAI 50 mL, P97 pH=6, #H11 0.05 g Fe,0,@LS, 7& 25 C {HE/KIAEHFLL 150 r-min' AYFEHEIES
WZRS 2 h, MEEET CV &R, BB SRR, B E e b
2 RSV

2.1 GERIFRAESR

HAS VS AT S BAR Al R, Fe,O, RERE N TAARE LS I, HAEGHEREH, Fe,0, BIMALIH
RABHEBE . TR RET, Fe,O, Wnl LMW IEAL A, NI, KB AL Fe,0, L),
IEVERLEIEN, (1% Fe,0,@LS X CV MMEMHERER KSR . Fe,0,@LS I =4 AAZALEH, oAkt
MBS A IR FLIR X BB R M A R TG PO R B R, IR B 590 B PR RE . i BET ZRAIESS

(& D)AWL, Fe,O,@LS # #t B A7 - fLETH # 1 LS # Fe,0,@LS 7KEBHSEHASE
Fe,0,@LS i e R i B 3.669 2 mz'g1 , =T Table 1 Structure characteristics of the LS and Fe,O,@LS
LS R (2.342 2 m* g "), X RIH/KEERE 1 hydrogel

B Fe,0,Jri, Fe,0,@LS MIHLRMPIEA, AHIT e merkmduee) ARKRm' ") FH7fnm
PRI BCRE, I, Fe,0, 7E Fe,0,@LS H1#] LS 23422 0.003 975 7792 3

PR AIE AL, JfH Fe,O,@LS AR E Y%L
KRB ARG S RS RlE, Xk ]
{15 Fe,0,@LS TEMFFH AR H B H () R PR
2.2 IRMHEREEEER

I 1(a) TUAE N, FERIESEERAAIET, 24 Fe,0, EREIKENR G (Fe,0,@LS), JLitiEX CV
FHEA BRI T LS. MIE 1(b) \TLAAEH, Fe,0,@LS HIRMCRIA R HT LS, 2 2 R
MR SR FTE T, Fe,0,@LS MINFRA Fe,0, 4PKAIT-, 1 Fe,O, KK LEFRAIE A 25 1 [R]Aof 2
TN EREEFIAFLER, (A HIA MR T S, SRR K, RmAUpEZ A K, SRR B ERE .

pH X CV BIsZmZE R 2(a) Fin. 24 pH 1 3 _EFH3I 7 B, WRFFHSERA CV ) LBRZFME
Th, FEBRFRAE pH=T B kRIERKME, N 96.68%; 4 pH 4k2LT1E:, Fe,0,@LS X} CV AYZBRFANL FfHE ARk,
AKe M pH KF 11, CV SAEREELRTIE, Hit, AFELN pH X CV IR, AR
FW, Fe,0,@LS I Zeta HUNIIISFHALEL N 3.2, 24 pH<3.2 i, Fe,0,@LS i IEHLfr. FIt, pH ik
ik, #R MR, X CV EHSAF]; 24 pH>3.2 I, Fe,0,@LS FKMAYH bk, Mrgkms cv Z
[t S PR | 7, DT TG I AR 2, (02 pH 3RS, WRRNASCRE 2 , TR PRZR BRI 0 2 1 R

Fe,0,@LS 3.669 2 0.009 593 10.746 2
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Fig. 1 Effects of Fe,O, loading on the adsorption capacity, adsorption rate and swelling rate
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AP S oV BB IIERIE . B4, Fe,0,@LS TERRVESF PR &4, SRR/, FLERH
o HIE, Fe,0,@LS FERRMESAME FXT CV IR 2. Wi pH 13N, Fe,0,@LS KM AEHAZ
Wi e, WIRPE HED, Fe,0,@LS FIAFUNFAZEZN . H XSG S se S Ak s, MG TERL
SN, MR T CV BT pfE

& 2b) AT LLE H, W 30 min Fe,0,@LS X CV R0 35 90% LA b, 78 W B id 40 4 b B
Fe,0,@LS $24It T 5 L ML 45, CV AR R MRS Fe,0,@LS H AL 16 ML A5 A &%k, 78
80 min LAJF, WRMHEAIKEPEA, Fe,0,@LS XF CV HIEBRFMWM A m AN L4421k, Fe,0,@LS
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Fig. 2 Effects of pH, adsorption time, dosage, initial concentration and temperature on CV adsorption
T AL R ZEIIC B EHE, CV SIRMH S AR RMR R, IR R i 520

HIE 2(c) FIAT, Fe,0,@LS X4k 5 LRI Fe,0,@LS UMMM K. 4 Fe,0,@LS £l
ol 400 mg L' i, ZEBRRIAE] 94% LI L, I HILAT Fe,0,@LS ¥ CV AYKFHERTIA 127.4 mg-g's G
PR Fe,0,@LS $ehiie, EBRFAIIES AL, IR IIRE T, HEETRER Y CV ikE—E
i, Fe,O,@LS I MR, ] 5 (0 B A9 3 PR i3S 22, XK CV I 2 BRAGBOR s Hid & 19
Fe,0,@LS i Fe,0,@LS HEER G FEAEHM HH 102 I AFIAT R HE A SARRS A, i HLBA 5T
ST CV R RRR,

s 2(d) Bz, Fe,O,@LS WIEERFEE CV WIMAH BT R, Wb Rl a2t s bt e
CV 5 100 mg- L' BYTEBLT , CV B 55 W Y570 25 T80 A W B2 o5 4 ik O BE S 10 o, LA 0w B0 25 R 6
CV WEEHFZE ETH, CV 5 Fe,O,@LS 3R AL S H AN, WM, Eih T Fe,0,@LS )
e, FECERIAEMALEAIR, CV RE FIH LT e . WHHLEdTE T e,

HIEL 2(e) AT, SNEIREEXS T Fe,0,@LS Xt CV AWM SEmIAI, 15 25 °C I, MR k%] 237.08
mg-g ', HIREETHEI,  ZSBRACHING it 1 I SRR A H . DA AR MK BRE IS 245 25 ) B B Rt
e, BEEULET L, S mE BRI AT REL BT, (1 CV AR IR A
2.3 IRBENAEF

VEPEU—BT . U B AR N BEh Jr 2 R PR s 122k s, e gbl— B ah e AR b 52 2]
PP PRSI ;U Bl AR AR S84 by IR RS R T A o AT B 2 (8 H A F DT (RS E
W R RS2 A MR B HILBR A ], AR B 77 B 38R B 5905 I B i oz [ g F Pl 56 4% 5 T d™
FIOU AR RS T AR AT PR A e

WA (D), Q). X @) WEEFTREIRI TS, SRS A28 2. % 3 PR, 783 Mok
[f] CVHE T, XT Fe;0,@LS X CV RYMMHEFE, U 2ah ) 2SO ARG R (R*>0.999) BB = T4U
— R IR R, R SO R RE R AP A Fe,0,@LS X CV Wi, Fe,0,@LS Xf
CV WM AEZ AR B, e B B A~ I TR A, DI f o =

2 TERE CV WEhHFERISH

Table 2 Kinetic model parameters of CV at different concentrations

ol 0. 8l 8h Sy 18 Sy
mgL")  (mgg!)  kmin' Q. Mmgg’) R kfAzmgminy’) Qumgg) R
25 60.590 00 0.043 25 30.609 00 0.958 60 0.169 85 63.091 00 0.999 04
50 121.120 00 0.048 25 88.218 00 0.980 10 0.169 08 126.103 00 0.999 13

100 242.090 00  0.042 03 142.124 00 0.973 80 0.166 88 251.880 00 0.999 60
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&3 FREIRE CV HIREM BURE S
Table 3 The parameters of internal diffusion model of CV at different concentrations
WY BB S H
Cev/ 0~50 min 50~120 min 120~180 min
(mg-L™)
K/(mg:(g-min*)") P R K/(mg(g:min™)") P R K/(mg(g:min*)") P R

25 5.398 19.679 0.970 0.848 51.700  0.820 0.039 60.053 0.650
50 11.353 36.549 0.940 1.644 103.416  0.920 0.148 119.175  0.690
100 16.420 109.870  0.990 3.690 202.166  0.760 0.625 233.891  0.710

2.4 WNMIZFERZKMR

HRHEC (4). 3K (5). 3K (6) MTLIFAFEIRIAT TG, BIAISENE 4 s, 3 4 nl%, 763 F
WS MFF, B Langmuir B R4 A& /) R KT 0.96, KT Freundlich Fll Temkin £ % 35X {3 HH
Fe,0,@LS Xf CV NIRRT A Langmuir IR fHIEIEDN, Fe,0,@LS X CV N HE T80 1=
Rt 7 Langmuir ZEEMRE R, BERERITHE, WHHEA K 3594 T, RUMGRA R TR T, i
Ji4 298 K I, Fe,0,@LS %f CV [FHtfA, H 617.28 mg-g™.

* 4 TEIRE THFaRMRERSH

Table 4 Parameters of isothermal adsorption models at different temperatures

LangmuirZ:%{ FreundlichZ%% TemkinZ %}
ThLEE/K
0,/(mg-g) K/(L'mg") R*  KJ(mgmg') p R a B R
298 617.280 0 0.1404 09960 1429990 3.3540 0.8400 3.1080 979400 09140
318 588.240 0 0.0928 09830 1399040 3.6000 0.8680 3.6930 85.8750 0.9290
338 5319100 0.0493 09670 120.8920 3.8430 09260 2.7710 73.8500 09310

2.5 IRMIARSIZEMTR

2GR A 2R, AR R
(7). K @®). 2 (9) A AR T /35 A B B
HAEAE . KSR AR, S55an3% 5 s, mEPEK
BERBFIAEA R N X CV IRFHEFRAAG 3
INFE, UL AR A AT, IFHAG B
FIRPETHE AR, 156 B AN A T B itk
1To AH<O, ULPAWGI RS T, AS<0, il
W B R SRR (s L R
2.6 Fe,O,@LS ROREMEREFNARIN A 1% RE

3 NTERIR R, 4l Fe,0, K5 Fe,0,@LS
BwEfb 2. K 3 I, Fe,O,@LS F1H A
% (30 emu-g) )M 4l Fe,O, B3 K (80 emu-g™)
() 38%. FREALINZERT L, 2 FiRE s34 BRI
MG, i HF AR 0, FRETFIHRAT
TEIEA Y Fe,0,@LS BA BINRETERRE, XFob
InwE EAT RAFRMANEE ), BERS AN
PEVER T SC BRI 2 A SORIFE ,  SSRR PR et
TR BFAAAS A SR FH H AR R 3T 025 S E A ]
R AR

M CV AT pH XTI B RE B2 (B 2(a))
AILEH, Fe,0,@LS i F P sk ta it N

*5 TEIRE TIRMANFESH

Table 5 Adsorption thermodynamic parameters at different

temperatures
WK AG/(KI'mol™)  AH/(kJ'mol™)  AS/(kJ-(mol-K)™)
298 -8.399
318 -7.932 -0.429 -1.019
338 -5.507
90
60
® 30t
=
g
S ot
e Fe,0,@LS
o
g =30
b -60
_90 L 1 1 1 1 1
-20000 10000 0 10000 20000
fili )% /m T

3 Fe,0, # Fe,0,@LS BRIV HRLZLE]
Fig. 3 Magnetization curves of Fe;O, and Fe,0,@LS
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VERCHCAEA TR, PRIHAR 25808 FTE K BT NaOH ISR U iisn] . il 4(a) al, SRTJOK CEAER
VEREH], BEE TEER DB N, Fe,0,@LS 75 HI 3 UCHAE B WL B ROR B4, MAESE 4 WBE )
Fe,0,@LS MMMBCRA BT T, JURIN ] RER PRV BRI A EUL L, Fe,0,@LS Z5HIRIAC", SEk
B D . 1A 4(b) AT, SR NaOH IS AVEGR, HHARREC 15 1), Fe,0,@LS R4
AlIAE] 98% LIL, i Fe,0,@LS fELUIEMK-HET AR P %, AT SRR EOR T 15 WA &
BRAA T R, BIRE R UL NaOH 3 W T LLAT R0 i 0 ) Fe,O,@LS WY CV, JF HAR IR

Fe,0,@LS MINFRE5H, I Fe,0,@LS HA B I AEIAFIFAMERE.
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(b) NaOHFE /i

FKZBES NaOH {EARFIRIIRAME CV B2

Fig. 4 Effects of anhydrous ethanol and NaOH as desorption solution on CV adsorption

BT XN RERI R
FIER|SPREN YLK A RS IR, BT
)& BT Xt Fe,0,@LS WFPERERIE M . &l 5

2.7

100

Al BEFEINA Na', K*. Ca* il Mg> ¥k i 4% 80 | —A—Na'
fill, Fe,0,@LS X CV HyMEHHE FRotaH, Yk ::;gy

JIA Na™, KB T}, Fe,0,@LS Xf CV Ayt
78718 mg-g™' . MIMAK Na™, K, Ca® fll Mg**
B EIAF] 0.3 mol' L i, Fe,0,@LS % CV
W% B [l 36,6, 31.37. 211, 273 mg'g ',

W ff 2 (mg - g7)

60

40

\4

—_—y— Ca2+

Yo
\ \l\l

AEMRIRRE AT, —HRIETT (Ca¥ i Me™) 9 S = S
IVRIVEISE F— IS T (KA Na'), SRR , , ) ,
0 0.1 0.2 0.3

J¥H Mg*"> Ca>> Na™> K', 7E[RIZRA B FILA7 Y
T, B PRSI, X CV By fE B
LK CV YRR, R PR AT AR R
WY S gL frE . AKIREE . BRARRg
ROKACEARBEDIMG . —MEEOL T, Hmr s 4o
M, ARV, SRR RRE R, R, 7
HFEVEET, —HEF (Ca> M Mg™) Xt CV Ik
BRI VR F 3% T —H B F (KO Na%). g 6 i
N, CHHEAPEHHERS, ARUKIERMRKC Mg*'<
Ca’*<Na'< K'. [HItt, XF CV W 60 A
Mg > Ca’* >Na "> K",
2.8 SHAMBHRIEM CV FEREEE
PTG A A REYE Fe,0,@LS /K EER 5 H:

BT (mol - L)
5 ERBETHEYN

Fig. 5 Coexisting effects of metal ions

* 6 HESTHETHEE, KUFEMERUKLFE

Table 6 lonic radius, hydration radius and effective

hydration radius of coexisting ions??*! nm

B B KRR ARUKAEAR
cd™ 0.083 0.426 0.231

K* 0.133 0.331 0.278

Na' 0.098 0.358 0.207
Ca™ 0.106 0.412 0.245
Mg* 0.078 0.428 0.199




55 3 1 W AR BETEAR R GRIR A /K BN 7K 46 fi SR A W M fE 641

fhSCHERHIRT CV IRl AR T b, AR 7 FEFHIRHE CV SAIRMERIEL
W B S A R EE AR . FEERES Rk 7 R, & Table 7 Comparison of maximum CV adsorption capacity of
BUHEYE Fe,0,@LS /KBEREX T CV A HHE AW different maerials
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1) ML T LS, Fe,0,@LS T HHLH £ (1 MELS} 5 0.17 195.97 [30]
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N, AR TR SRR, X T s 3 438.59 [32]
R ke 1 159.74 (33]
2) Fe,O,@LS n&l}ﬁéﬁ%%ﬂ@ﬁ%{%%{*% pés REPEAFLIR P 151.52 [34]
= -1
25 C T, Fe,0,@LS &ﬁu 4 400 mg'L', CV S , 14 -
Pk pH=7.0. CV ¥IHGHEIE K 100 mg-L " W R
R . . o SBEIR 2 227.11 [36]
i) 80 min, MCARAET, X CV R B o
A BRI 4 172.2 [37]

FBRFII N 237.08 mg-g ™ I 94.83%.
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4) T NaOH FHL A e e, FAEUEON 10, Fe,0,@LS EIRHIITTIAF 98 % LI L, BiW]
Fe,0,@LS HAMRUFIIEFFIFIERE
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Adsorption performance of crystal violet in water by magnetic sodium
lignonate hydrogel

XIE Huijia, JIANG Nan, GUO Xianzhe, LIU Zhuozhuang, CHEN Wu®

School of Chemical and Environmental Engineering, Yangtze University, Jingzhou 434023, China
*Corresponding author, E-mail:ccww91@126.com

Abstract The magnetic sodium lignosulfonate hydrogel (Fe,O,@LS) was prepared through free radical graft
copolymerization and in-situ precipitation for the treatment of dye wastewater. The preparation process is simple
and environmentally friendly, which could realize the high-value utilization of lignin. The adsorption
performance of Fe;O,@LS to crystal violet (CV) in water were investigated. Results demonstrated that at 25 °C,
Fe,0,@LS dosage of 400 mg-L™", pH 7.0, an initial CV concentration of 100 mg-L™', and an adsorption time of
80 min, the equilibrium adsorption capacity reached the maximum value of 237.08 237.08 mg-g ' with the
highest CV removal rate of 94.83%. The adsorption behavior followed the pseudo-second-order kinetic equation
and Langmuir adsorption model. Both monovalent and divalent metal ions could inhibit CV adsorption on
Fe,O,@LS. Moreover, Fe,O,@LS displayed an excellent magnetic response facilitating easy recovery.
Regeneration experiments confirmed that Fe,0,@LS is an outstanding biomass adsorbent material with
recycling potential. The structure-activity analysis showed that the good adsorption performance of Fe,0,@LS
was due to its abundant active sites and pore structures.

Keywords magnetism; lignin; hydrogel; adsorption; crystal violet
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