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B OE MR THEYEERCEME——Z T B R N4E g | E LY (multivariate layered double hydroxide, 2 JG
LDHs) % W B 2 i Yo bt i i (e M g o 548 T W7 P S 05 e b ) 0 0 e e B . TR BRI L TR BRPIIR B . pHL AR A 7 4%
Jom g o R B R R O B R, 5, M R R N 10 mg' L', pH A 5.0, £JC LDHs 8N &
b 40 g LY, £ 50 LDHs X 3 Y 35 5 A% 08 B 26k R e A L 45 min P4 A9 25 BR AT 3K 98.00%, 120 min PN 3EAR 58 42 &
B o XOFEAT O (XRD) RAESE AR BT, FIH b B 4K s 2 il 4 7 £ JC LDHs; BET MK 45 SRR, £ T
LDHs i Lt R\ A R ALA B E L TR MW E . R A E A5 (SEM) FH B i 28 46 21 41 56 3% (FT-IR) £ R X £ 76
LDHs W B W FH I 6 7 J5 08 AR AE DL KOG B RE MG B E AT RGERAE, 45 R RU, W H L C s Wi 8] £ 5
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TEIK A BUME RE 22 S F AR BT BRI, FUHT A . B8R S AN OB E W B B 5 T
JUZ R 2L N R R R R R AR R Y 2 —, H IR E N AR Tk 18%107 ¢,
SRR ARG 1 25 6 R FH 238 5 35K B B A O I 55 P e IS b M il b 3, SO AN o ) - i, i L
Sxi T Y U SN SR A H 2 ALY 5 A R VR LA S IR R B R AT e, A FSRUET
B T M AN T AR P SE S . B R 4BE. Bl A 20 A5 YRk R K b B e B R 2 R A, A
W, DU I Sk R 500 5 BT AN ST AR B Rk B K I e i Y, R BR] DS B DU IR 2 B B R B
o AR, SR X W I YRR K W B RO B2, R 40% 2247, LDHs & E
JENCH IE R L 2 ] A B B A 2 A 2R TR, LDHs HA Bd L .« S AI. 5
A7 G A DL R AT s AL, I HL I AR 0% L R 2 R B R 1 % AR el L AR Rk R K b
B EA — 5 (N AT

EURT, 26 T oo mi e Jir 9 v o) S0 FE 35 05 WO B 0 IF 5 S A 0B . ARG 15 ) R A i R R
BHfil & £ 0 LDHs, Ffl i it S 8 98 7 A R 8 5% K 7% 22 76 LDHs W [ W7 356 35 52 . >R
XRD F1 BET F B st # Rk #4717 RAE 5347 R SEM Hl FT-IR 2 AR S W [ 2 02 . W B 45 T 2k
FAR T 27 PR 98 T 2270 LDHs X WV F 3L 15 Yoot B /K B oFF e 2 e W BRI B o I S ik 2 40 1 5 1l R
BREFR, N7 Tl Gl sk 232 7K MO e B 1 55 FH A A 2 0 i SRR 2 B K R e
1 #Rl5R*%

1.1 LI

S, VKR (CH,COOH); S (AI(OH),); &ALl (NaOH); EHIELEE (C,H,(CN,S-3H,0).
P 3500 388 3 B 2 9 T [ 245 4 P Ak 2300 A R A AT

TN o TR (FA2204B, ARG S RS A IRA R ST IR48 (101-1A, Kt
W ZE WX RS A PR 1) 43 66 EEAT (G10S UV-Vis, 26 [F ZE 8 R /R BHE 2 7)) w3 B0 AL
(TDZ4-WS, 18 [ Sigma 3L 55 % B0 HLA Al IR FRIR G4 (ZWY-2102C, LI 8 0 7 B {345 il
A RATRD; LA T EBRENL (XQM-0.4, KIPREIE AR FAARAR).

1.2 %7t LDHs #I|&773%

ARSI T R S R SR AR I AL L AN R R N, & XRD R, WP B SR
CaCO,. SiO,. Fe,0,. Fe,0,. Ca,Si0,. Ca,SiO,. Ca(OH),. ALSi,O,(OH),. FeCO, fl Fe ¥ F .
W 2 BRI HLIEE S5, TR IEfR 2k A2 /N T 200 H 089, B Tk PR 60 min, 3 E/KEWE T
gk TR AE 100 C BET 3hy B HIG 2 A S BRE S AS PR 4 .

2 W8 W 4R 8 1Y A s A2 il 45 220 LDHs. B & 1 L 6 mol-L™' UK LB AN A 14.4 g HL W A4 75
90 °C H IR KW HEFE 120 min, AR H)GUE. B 1.44 g FIR S AL AR S IE g wh, A
5 A 22 B K P AR R B AR ST pH & 12,0, SR JE A BB DU SR 2 4 TR A R 85 A K G
WA, 78150 ¢ F AR Ak 16h, ARBHGE O . VRS E pH N 7.0 3T 80 °C &4 F T4
12h, il #4453 Z € LDHs.

1.3 TE BREIE e IR 7K A9 B

fie il 1 000 mg-L™" AV B L W5 I 45 0, FRER 1.0 g W7 P 365 ekl 2 5 % 1 000 mL, 875 pH &
7.0, FRIRFSRBI £ W A 9IF B2 10, 50 F1 100 mg-L™', FT 668 nm &bl 5 A 7] v J32 W7 F ik % gy
BLEY OD A, 245 3] 7. FF L 5 175 W A A v 1l 2 p=0.117x+0.002 4 (v 2 ODygq fH, x S 37 P JEE 35 15 UK
R HE), R*=0.9999,

1.4 ORFT3805R 2200 SE 36
S At =2 52 56 43 591 5640 A ] PR DK 25 67 22 90 LDHs 225 0 F SL 36 A 520 . BT S2 50 24 T 250 mL



%3 B34S Wtk B 4R -2 ST LDHs X T HY SE 04 Y il RL B (A 917

BRI P AT o R0 ROV AR AR - OB AR RN A W IR VR B O 10 mge L A9 IE F LS 100 mL
VW, pH N 7.0, Z70LDHs &N 10g L™, 7£25°C. 150 rmin”' FIREARZ 4T, 78 120 min
PN B B — 2 B [RIERORE o K AR 28 0.45 pm BB R I8, 1) 223 o) 7 I Y 5 8 o o 2 3 0 S R 66 o
WY . IR BIARIE RS (1) AEX ) THE W R B L PR ARG R . A SR AR 3T

Co—C,
R=""""%100% (1)
0
(Co—C)XV
4= ——""— 2
m

P RIS YR B EBR R, %; g MBS YR BB, me-g s G o W BR AT SR D 1R
i, mg L C AWHHE YR R AR, mg L™ VAIKFEREL, L m AW B 554 m
B, g

WG 6 FsF ) 5 M S8+ R A0 G 5 Iz AR 2R 43 391 56 I FRL  Jis 9 3 K 22 T LDHs 7 120 min P4 X 1
FEWE YR PR ACR o WIRWREE R S . il S E C, oA 105 50 il 100 mg L™ i 2256 LDHs X Wi
LV R BRACR . W SR 25 T 4. 150 2501 35 C & F T % 500 X £ 0
LDHs W B3 B 2 05 A 52 ) o pHL 5% I 2 3 - E W) B B AR R 5 BN R 4R pH(2.0. 3.0, 5.0,
7.0, 9.0 & 11.0) Xf £ 7C LDHs W& Bif W ' 3L 85 A9 52l o 43 i S S 56« 43301 1 00 4 o g 44 R rh 4%
J 10, 20 #1140 g-L™' 920 LDHs, 5 % W B 7] 45 fin ek e 08 BRFA5CSR B4 52 1)
1.5 Rt FIFRAESLLE

FIH X 52477 55 (XRD) XF 2P A4 861 18643 3647 7041 ;38 58 BET XF [ 43 #7f £ JC LDHs 5 J5 4K i
1 L R R S LA B O 5 SR A3 L 35 (SEM) 3BT 2290 LDHs 23 B W2 Y B Wi 1 /e B S A8 1k s fdi
L B AR e 2T SRR TEAY (FT-TR) X% W B39 0z B iy J5 26 T B RE AR 8 o
1.6 R P42 SL 06

1) W Bk sh 124525 . R4y B Z2 96 LDHs %W FF 36 0 A9 W2 BFE ML B, 29 0 R 48— S sl 122 0
e s Jy 207 B . Elovich 75 A8 FUBURL P9 47 10 B2 X IR B £ s HE AT LG . BOE W R C, R
10mg-L™", pH} 7.0, ZJCLDHs £ 10 gL' A9 100 mL X W AR &R, T 25 °C B9 &M T % 2 0
90 min, BCEPCREE] PG 15min, THEWR M &, JERH % w0 (X G)). M Zgksh ey
(28 (4)). Elovich K (X (5)). PRy #0r #2 X (6))* # AT B L& o

=g (1-¢™) 3)
2
qg. ka1
= 4
T =1 g ot “)
g.=A+Blnt (5)
g =k -1+ C ©)

Ko g M B E, mgg's g HR T £ 50 LDHs XY Rt Bt i, mgg'; K, APl—
Gdh IR R B, by K A s R R B, me(gh'™D) T K O R N T R A
WAL, g (mg-h)'; AN Elovich 3l J1 2R {45 %0 ; B A Elovich sl J1 2445081 5 # %0
2) W PR S TR LR S 6 o A B R F 3R E C, 8 10, 50 AT 100 mg L SRR &R, 4 R
Freundlich(z{, (7)) Ml Langmuir(zX; (8)) £ X P H 35 5 ¥F 22 50 LDHs - 1) W i 55 615 480 5 o
q.=Ky-C)" (7
A g, BPEET R, mgg's C, oM VIt it BT a9k B, mgL™'; K; oA Freundlich 527 1) W
&%, Lg's n MRMEAEKAIER T, g 5 C I AEERIAG . n 00E 328 W BR 3h /1 Y
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KNSRI 2 n=1 B, WBFHRZRPER; M <l B, RILERE; Yol 0f, R
TR,

%=%£%% ®)
K g WIS, mgg's C b V7 0BT R E, mgL's g, R He KW B =,
mg-g's K, A5 W BEA ¢ A Langmuir # %%, L-mg'.

3) WG B4 2508 . A itk — 2B R 9% £ 00 LDHs W B W7 Y 56 o A b [ RB B4k, R FH IR
JIF W5 WP AL Wi 7E £ 90 LDHs E W ) 2= 24, s W &R €, 10mg' L™ pH 7.0, £
JG LDHs # & 10 g L™ 19 100 mL JZ W (& Z& , [ W B [B] 120 min, 433 4F 27715, 288.15. 298.15 Al
308.15 K T 4%l i %t 22 76 LDHs W B I FF 356 i 119 52 1

)2 S HOR L (9~ D) THERY, 38 BT AS JE 5 By AR G (12)) 0 F SR B L R R AE 22 T
LDHs b iiffbag .

Ki=% ©)
AH® < AS°
mm:-RT+i% (10)
AG° = AH° = TAS° (11)
Ky=A e (12)

Ab: RAEEIRARFEE, 8314 1 (mol-K) s T HMIIFIREE, Ky K VMR E: AR HIEAE,
kJ'mol™; AS" AHAE, J-(mol'K)'; AG AH il A M aEZ{k, kKImol'; 4 ABEIH F; E NG
g, kJI-mol™, A4 i fk B R ) Wi 47 B B4 S 2 W
2 #HR512
2.1 I BT BR8] X &R $XE & %5 ot LDHs O Bff I BR B 35 A9 &2 i

WE 1 Fr7s, 2250 LDHs b0 HEE ) i B 24 R I 38 0 T 4N i . 0~15 min N 22 0 LDHs Hl i
SR s R NI Y 5 T 2 VA BT SR R T, 43 R 1.88 mgrh ! A 0.52 mg-h ' W SN INE AL A AE K, 2 A
W2 B 500 of IV P 25 5 87 0 SR A S TR, 120 min J5 RN M S R KGR B R K R 33.91%, £IC
LDHs # K ZBR 3815 82.60% . £ 90~120 min, Ji 89 X W7 FH K 30 A O o6 3 bl o 3k = B8 R Oy Jit
R v XoF ST PR T R O L O R A T % [ A LA D R A R, AR T B R, ke Y
TR RS b2 I B K ST B ) A X A |

K. B, AR 90-120 min A B AR B~ o\ CRRREICIZ DL ]

F 2 W B 5 SR L A 7 543 5t i P 107
HAFF o R £ 6 LDHs ) 22 B 5 5 6l s ¥
b SRS LY MR g e 2 ) 04 £
ST R Ry S8 LDRS R L Bk E s 03 =
RIBER, HROURRSEUEEAHT 5 ) 1
XoF H 5 - 0 FFY 1 TR 0 0 4LJoo

22 WEREIEHEKRE X TR EEXRYRA

1 BFFEs) 18] /min

2400
AL . ‘ ‘ - El 1 %7t LDHs 5% $R & xf I B 2L 1 59 IR B 44 2R
AHE T L AN i, AR Y9 22 5T LDHs X Fig. 1 Adsorption performances of methylene blue on multi-

P PP 1 LA 3 R BRI, (LR [ 2 g LDHs and raw stcel slag



%3 FUMGEEAE : SCPE P i - 22 JCLDHs X W F S e iR 21 g 919

R 500 X5 AN ] 975 G ) EL A AN [] 174 W A o A 21 100 1.6
%5t LDHs % AN [7] 973 f vik 13 3. FF 66 15 170 0 B 8k o T kR BT s
SN 2 R HEEITR Y 10 gL, £t ol I
LDHs % C, 43514 10, 50 1 100 mg-L™" (¥ 3F. H %:@}60 e ;,j
FE W TR e K BR R 5151h 82.60% . 26.60% e jg I =
Ko 14.55%, e KW B 53 500 0.83, 133 K ol Lo B
146 mgg'. LN A : ZIC LDHs X} H 3 20[ 109
R I 2 B R B C, B T A Lk 2 B IO% 10%
Sy AEREATI C, T VR BRI 5 0 BRI i 0 " 50 T
ARG A MR T s WA S G, F v G G

W6 2% % B 5 B9 4T . £ 9C LDHs b 19 0% Bt 437 2 %7t LDHs X [E 4] %6 7K B Y0 BR L 35 A IR B 30 SR
e . 2 Fig. 2 Adsorption performance of methylene blue with

15 3 Y/ y s HA v

BT L@ AL, %UE REALE S AL R different initial concentrations on multi-LDHs

JiT i (1) 22 56 LDHs X i ik B A 7 Y 66 i B T

T O A 30 S R T O R e 100 pop— Lo
S5 A 0 A7 7 A A P R R, I ol , | los
LB, i AR 55 50 i 4% 19 22 0 LDHs 2544 = 2
EFE NN NS P A e 10 - 106 &
T S5 PR 35 5 0 27 Ft los 2
2.3 IRMHEAE XI5 5T LDHs IRFHIE B R T A0 20 =

AT i B 4% 1 F £ 96 LDHs 35 Y JE i85 g - 102
W B AP 3 BT o 4 °C B I 2 3 A4 oL & , . 0
T %78 LDHs % T 4 5 V0 22 B, A 2 P

120 min B}, 4. 15, 25 J 35 °C &5 41 %W H

B3 2% % 5T LDHs IR B 15 1 80
I SRRk 87.48%  85.65% . 82.56% Fil ’ i

Fig. 3 Effects of temperatures on methylene blue adsorption

80.48%, [N It , A AR MR B A M T £ ot by multi-LDHs
LDHs 3§ 3 P 5 AW 6, A 220 3t N y
BRI, M TR R & [ TR 1.
f o AR SR B S A TR R HE AT R T 12m_\\\\¥la//r—4_mﬁ
0% B SR AT s sl {10 &
2.4 pH X157 LDHs U M T B 5 15 49 25 1 S mom BB e e
1 w7 B
s il NN
P PG IR 55 2 T 5 (02 A0 45 30 T 5 W W ié“*:os. Z Z Z Z '°~4g
B, AL SRRy 20mn (oL BB

W, ¥R pH K 2.0~11.0 Y, £ 7T LDHs %

H
3 5 9,95 [ %K K 77.00%~83.20%. 4 pH W P
SO, EBRRE TN 83.20%; pH N 7.0 B, 4 pH *f% 5T LDHs % M T BF B 35 A 52
+ Kﬂqij‘:l 82.60%. 1% 1 7 pH ok 4 2 Fig. 4 Effects of pH on methylene blue adsorption
A e . 0o > N B 1 1|y B N Y=

by multi-LDHs

Xt 2 0 LDHs W B SV Y286 7 AR Al A, o
Brst A s pH B AU RR PR PR BT T, 2 ol I8 B 570 35 i ol X Rl T, 2 T 5 10 P 6 6 7 A i ol R T AR G
Bf i, Jf HLAUIR A pH AT AE 5 20 Mg-Al LDHs 45 #4935 fif , 3 17 6 A0 05 SIZ PR B 5 A R 2880 23 220,



920 ok L B ¥ W Fl6 &

pH B8 & MG M BR B N, 20115 OH W BF 76 MR B R R vy, — 8 P2 B & B PH B F e 6t 5 £ e
LDHs JZ [1] B &5 F % A5 A0 5 AR i AR BRE s SR B Fr A, ool k3 i I 2 2 45 A 0 W I
2.5 % 7T LDHs % N2 33 I B £ 15 1 BT B9 52 M

i % 2 76 LDHs 11 55 00 W B 50 4, %5 %% T £ 50 LDHs 800 X %7 46 5 2 W 10 mg L™
P FR B W VA TR P T BRI, DA S S B BRI . BB S TLAFE 24 £ 50 LDHs & i 4
910, 20 K40 g L B, SA7E 0~15 min P HH 35 0 W B s e i b, 4300k 1.88 . 3.00 1 3.75mgh ™',
XK TEW I, £ 90 LDHs fE7E A fE i 25 A0 o5, it L B o %8s b 7 120 min A 7 Y
W BRI HEF] 82.60% . 94.30% 1 99.70%., Lik4EFFM, £ 0 LDHs # ik, wf HF
W BF 1) 355 PR A BEn, We BEBOR R . AR SR, 4200 LDHs iy 40 g L7 SN B AR F
90 min Hf, FEATSZBINF 10 mg L™ W1 H 3L 85 19 58 e 4 .

100 - . v ' 09
08 [C 10 L"ZZ 20 g-L" 40g-L"
80 | 0.7}
706}
& 60 L 2
# 2 05.¢
& , = 2
Tl ——10g-L" g 04} g
e 20g-L = 03| é
20 L ——40g-L"! 02+ é
7
0.1} g
. . . . . . . . 0 %
0 15 30 45 60 75 90 105 120 15 30 45 60 90 120

M BB ] /min M B ) /min
E5 #HRIME % T LDHs IR I BB 55 9 3200
Fig. 5 Effects of dosage on methylene blue adsorption by multi-LDHs

2.6 MBS B REERIE

1) XRD 73 #7 o #9201k B4R H) XRD 45 44 (009)
FAF 55 R 6 FF & L WM MR A (003). oAl LIS
(006) Kz (009) 4t Hi ¥i T LDHs i 59 = 5 T ) 435
fEAT ST 0, R JZAR E5 48 101 B 4515 3
(A1 kL LDHs, fHAT & A7 387y 24 it

2) BET 43#fr. %F £ Jt LDHs Fl 5 A9 JE 17 0 10 20 30 40 S0 60 70 80 90 100
T BET RAES B 4553 W], £ 5T LDHs 15 2610)
9 1 1 b R R85 K 209.177 m?g ! AT 1.402 6 %It LDHs #J XRD
mz'gﬁ . %70 LDHs [ 7L 2 20k A0 10 74 15 Fig. 6 XRD pattern of multi-LDHs

DI B2k B3 B O T 15 22 90 LDHSs 14 435 ke 58 A7 1) T 0% B 00 2647

3) SEM 43 #r. 1 7(a) AT W, W BT 220 LDHs 26 A X HL R, A B E BB R 4851,
WL RSO0 SURE M A B m iy e R A, B R TR & A B 7(0) UL, IR R
JL W 7 200 LDHs R HIE &AL 5, K Al A1 0 iR 25 S i v B % W B £ £ 50 LDHs £, R
P PR R e oy F- W B FE £ 0T LDHs |

4)FT-IR 4347, I 8 nl WL, W B RTZE 3 430 cm™' Kbl WAL E 2 3L (—OH) 1k &4 B9 HRRE I i i
DL K AE 1600 ecm™ Fff 3T (9 R—OO—Wg Wt g, W B J5 19 F2 06475 8 3 430 em ' B 0 19 —OH 3 AiE W Wi
W, H SR RFRTAR EG, W SCIA i B B S ARG, RISt SRS PR IR B AR R Bl (1600, 1500 AT 1450 cm ™),



%3 FUMGEEAE : SCPE P i - 22 JCLDHs X W F S e iR 21 g

s —
500 nm g 500 nm

(a) WHHiZ2oCLDHs (b) k)7 ZICLDHs

& 7 %M R &R/ % ST LDHs B9 SEM [E
Fig. 7 SEM images of multi-LDHs before and after methylene blue adsorption

—CH, XF )48 P 38 sl 0% (1 360 cm™), C—S 4t
SAEIE (1140 cm ' A1 1050 em™") 128 B4 26 11 1
BRSF- 11 4R 21 1 (900 em ™) %5 Y 3L S A H g mugwa%
VAL 1) AR AF 0 o 3 46 B S FR G i IR 3 2 0t

1450

— “’MVWMY/~“~P““\‘\Y/§@ﬁ
2.7 WMIsh hZFES 1600 3'430

H & 9(a) #1341 7] L, Z2 76 LDHs X . H AN

500 1000 1500 2000 2500 3000 3500 4000

3 W5 R W BE Bh o 2E B A A 3 g sh 2 A —
Elovich 2l Jy 245 A H X0 59 R* #477£:0.99 L4
b, I, £ 0 LDHs %7 H 5L % A4 bk fk

8 WRMiATFS % T LDHs 4 FT-IR &%
Fig. 8 FT-IR spectra of multi-LDHs before and after

o7 I B ES nE 9(b) fir v, W] RRER N methylene blue adsorption
0.970 4, K, 4 0.051 8. T UL, 75y B id 2 A i

1.0 - 1.0

0.8 | 0.8 F )
T S T
2ost =\ N So6f /
N e ) P
=04l S = 04}
= -7 o S =

2L/ —Br s e il = 02 o SIINE

21/ — B 2 BB
—- Elovich# %I
0 1‘5 36 4.5 66 7.5 96 0 l.5 3.0 4.5 6.0 7‘5 9.0
% B ] /min M B ] /min
(a) WM 2 E A ik (b) BRI BOT R 2
B9 WMzhhFehLk
Fig. 9 Adsorption kinetics curves
&1 ZTLDHs T REHENWMNFEH
Table 1 Adsorption kinetic parameters of methylene blue by multi-LDHs
W—GzhF1% YN &) WAL o Elovichslj J1 %
q/(mggh K/ R q/(mgg’)  K/h' R 4 B R

0.3320 0.0106 0.4748 0.8557 0.0885 09999 0.0267 0.1635 0.9976
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P BORN WU P9 e AR RN 2 A, 2200 LDHs W1 FH L85 (0 W B 32 Ak 22 e i, AT R i 36
xﬁﬁfﬁi 24 2% 0 LDHs & 1 {5 M7 s 9 58 4 45, 0 A L 5 ekl 40 12 IS W B 390 P
HEAT 2D W B R o
2.8 MMIERZ DT

A7 A5 U 2 1) X 0 B R A T T 167
AR ] 09 0 A R, 0 Ao L R 4 7S W f L4}
PLEERA &2 P, i 10 P EEL ~ 127
T LDHs |- 5 i 45 U5 2 2 2 5 R 2 6 0 40 o 1op
A& BB F L, Langmuir )5 F2 (1 R(0.999 3) £ = o8
T Freundlich 77 #2 9 R%(0.937 8), P I, IE#f =Rl \ somi
Langmuir B2 &1 A] DL 4 4 o8 7 FH L5 7 £ 00 z:;: :E;“g‘flzl“rh
LDHs = /9 W BE 47 o8, 2 WA H 36 78 22 O NS,
LDHs 25 [ | 9 1 0 3 5 % ¥ 4 (1 26 122 1 Y 0 10 20 30 40 50 60 70 80 90 100 110
S ELAEAE R M T K e
29 R IOZESR [E 10 2% T LDHs Xf I AR £ 1% Y IR P & 5R 4%
W V5 7E 22 58 LDHs | 0% B4 S 2% i Fig. 10. “Adsorption 1sothe£glécs)r methylene blue on multi-

R MRS BRI 11 g 3. IE 1) -

V- %2 WHZELER
InK, 5 T'H R R AT A, AG® B 1 T 5

Table 2 Adsorption isotherm parameters
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Table 3 Activation energy and thermodynamic parameters

T/K AGY/(kI-mol™) E/(kJ-mol ™) AS'/(J-(mol K) ™) AH/(kJ-mol ™)
277.15 ~10.3225 101.713 5 36.7273 —0.143 5
288.15 ~10.726 5 101.730 7 36.7273 —0.143 5
298.15 ~11.093 7 101.756 0 36.7273 ~0.143 5
308.15 ~11.462 1 101.771 3 36.7273 ~0.1435
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Decolorization performance of methylene blue dye by the multi-LDHs of
modified electric furnace steel slag
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Abstract In this study, the multivariate layered double hydroxide (multi-LDHs) material was prepared by
modifying the electric furnace steel slag, and its decolorization properties of methylene blue dye was
investigated. The effects of initial dye concentration, adsorption time, adsorption temperature, pH and multi-
LDHs dosage on the adsorption of methylene blue solution onto multi-LDHs were investigated. The results
indicated that under the optimal operating parameters of 10 mg:L"" methylene blue, pH 5.0 and multi-LDHs
dosage of 40 g-L™', the maximum decolorization efficiency could reach 98% within 45 min and the dye was
almost completely removed within 120 min. X-ray diftraction (XRD) results showed that the multi-LDHs have
been successfully prepared from raw steel slag of electric furnace. BET test results demonstrated that the specific
surface area and pore volume of multi-LDHs were significantly better than raw steel slag. The morphological
characteristics and key functional groups of multi-LDHs pre-and post-adsorption of methylene blue were
systematically characterized by scanning electron microscope (SEM) and Fourier transform infrared
spectrometer (FT-IR), the results showed that methylene blue was successfully adsorbed on multi-LDHs. The
adsorption kinetics confirmed that the membrane diffusion and intra-particle diffusion occurred simultaneously
during the adsorption process of methylene blue by multi-LDHs. The fitting results of adsorption isotherm
showed that the adsorption process conformed to the Langmuir isotherm model. The thermodynamic parameters
indicated that methylene blue removal by multi-LDHs was spontaneous, exothermic and dominated by chemical
adsorption. The above results can provide a reference for resource utilization of electric furnace slag and its
application in methylene blue dye wastewater treatment.

Keywords electric furnace steel slag; multi-LDHs; methylene blue; resourceful treatment of solid waste
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