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Raw Material and Its Adsorption to Methyl Orange
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Abstract: Ca—Mg—Al-Fe layered double hydroxides (LDHs) was synthesized via coprecipitation using steelmaking slag as raw material.
The LDHs was characterized, and its absorption property to methyl orange was also studied. The results showed that the LDHs presented
well-defined crystal structure and shape. The absorption process fitted Langmuir isotherm absorption model well, and the absorption
kinetics followed a pseudo-second order kinetic model.
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NV (BRI AR > FT 2 ER A mD B 22 200 H (75
um)PL R, HAL2E S AXTOS & X 5H2R 5 6 X
(XRF, fif>% PANalytical B.V.ARDMIGE, 455804 1 fr
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Table 1 Composition of steelmaking slag analyzed by XRF (in oxide)

Component CaO MgO AlLO3

F6203 SIOZ PzOs BaO MnO

Content/wt% 42.21 9.83 5.93

16.59 19.62 0.76 0.12 1.18

2.2 SLIR{UEE

Empyrean ¢ X $HEATHAUXRD, 7 ZHHAF} 2
H]), JSM 6700F ¥4 37 S A4 il 7 2B (SEM,  H
AHF), UV2550 BUELAHb—n] W36 EETH(UV-Vis, H
A /A7), TENSOR 27 AU HLIH-AS 27 Ah G
(FT-IR, f&[H Bruker A ).
23 LWHE
2.3.1 Ca—Mg-Fe—Al LDHs (1]l %

¥ IR T 2B T KBCRR B 5 mol/L VAR, 1%
JRELE 25:1 ARV, TR R, T 90 °C T i
BHFE 2 h RIS R G I U8, ISR 55 T KB4
g, i Ca(OH), 151k % pH 2% 11.8, BiF
W 150 CHRAL 16 h E4hIE, Fris A 28 1K R E
vegk R, T 80 CT R /51F Ca—Mg—Al-Fe LDHs!!).
2.3.2 WP sEs

FHBERS I T 2 B PR RS A R R FE IV, B 100
mL # A 250 mL #EEH, A 0.05 g LDHs 1E 4 b
Ay TN 30 °C IR IR 25 R 4 h, FRE EEEE
T TR 58 0= D43 6 B T e ik B 1) R R R
B, BN FE SRR 1)~ B ge(mg/g):

q=(Co-Co)VIW, (D

A, Co T Ce Jy FR B T8 T (100D G A P RSP 1 0
(mg/L), V RIEBARR(L), W W B 77 & ().

3] 775 S g AR FE 9 100 mg/L IR R 100
mL # N 250 mL 4%, S0 0.05 g LDHs, 437l
A 20, 25, 30, 35, 40 1 50°C [ 1E IR % 4% #E 4T IR B

SRILE 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100, 130, 160,

190 A1 240 min B 52 JEIR 5% BR 10 FRSERB IR B, TH5

AIE RSB LDHs X SR8 F B & g(mg/g):
g=(Co—C)VIW, ()

A Gy ¢ TP B Y PR B (mg /L)
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Fig.1 XRD pattern of Ca—Mg—Al-Fe LDHs
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Table 2 Crystal structure parameters calculated from XRD data

Crystal face (003) Crystal face (006) Crystal face (009)

20/° d/nm plrad 20° d/nm 20° d/nm

12.03  0.8018  0.0071 2231  0.3982 3538  0.2535

=" 3 AFTHIMEH CRAR, K ZhEBE TR
Mg> 1 Ca?*, =M &8 & T N AP I Fe¥. — M\ x[BE
JREE M3Y/(MEHM3Y N 0.2~0.33 IS A 15 34l 4] LDHs,
2 x<0.1 Blx>0.5 B AE A B B S A EY. T

(b)6h

AR EIA RN x=0.21, FHIHE 4ifH LDHs.

# 3 Bl Ca-Mg—Al-Fe LDHs HYTTE4H /K
Table 3 Elements of Ca—Mg—Al-Fe LDHs synthesized
Component Ca Mg Al Fe

Content/wt% 15.24 18.31 1.65 13.12
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NI F 2R, BA LDHs MR SREE, Pk
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Fig.2 SEM images of LDHs obtained at different time
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Fig.3 Effect of initial concentration of methyl orange (Co) on
adsorption by Ca—Mg—Al-Fe LDHs
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Fig.4 Isotherms of methyl orange adsorption by Ca—Mg—Al-Fe LDHs fitted with different equations
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Table 4 Parameters of Langmuir and Freundlich models of
methyl orange adsorption by Ca—Mg—Al-Fe LDHs

Langmuir model Freundlich model

KL Qmax 2 Kr

2
/(L/mg)  /mg/g) J(mg!~n.LVg) n/(g/L) R

0.0206  490.196  0.9893 1.6085 0.9767 0.8717
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dgd/dt=ki(qe—qy), %)
A, ke A — G 7 FE R R B 3 2 A (min ).
NI AR IR, 5
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Table 5 Parameters of kinetic models of Ca—Mg—Al-Fe LDHs adsorption to methyl orange

Pseudo-first-order model

Pseudo-second-order model

Temperature/K

Jy/min~! q./(mg/g) R? k/[¥1073 g/(mg-min)] q./(mg/g) R?
293 0.0551 161.3819 —-0.4792 1.5686 165.8374 0.9995
298 0.0492 157.5831 -0.8713 1.5612 163.3986 0.9978
303 0.4133 146.2244 -1.2303 1.5715 156.9858 0.9995
308 0.3993 145.1246 —1.2248 1.6540 155.7632 0.9995
313 0.4703 157.7863 —-1.1804 1.8358 164.7446 0.9993
323 0.0259 157.8127 —-0.0777 1.8935 145.9854 0.9827
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FH A M PR H 645 1T J5 1) LDHs BRI £ 40 ik DL I
5. Jitfl LDHs 7£ 2855 Al 2963 cm™ 4t /ZH B & 1
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714 F1 874 cm™ A AJER M-O (125 f Rz Igls), L
PERILLAMGIE 1195 em ™! A NZREE B 1,4 BURIE RS

WU, 1367 em™! Ab2 N R FIEHR ) C-N H4EdR
B, 1450~1400 cm™' Ab2N N=N FIHZEHR3N0E, 1445
AT 1520 em™ Ab S ZRIA BB ) C=C $RBNR IS, Wt
HJERE /511 LDHs [FIBT 44 1123, 1367, 1445 11520
em™ AL F SR RFAE I & 874, 2513 F12855 em™! &
A1) LDHs RfEIE, 2 BH VAR EE 5 R BH B & 4 T AE
Fl, FRILFEILBE T Ca-Mg-Al-Fe LDHs L. [FIi, 4%
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Fig.5 FT-IR spectra of Ca—Mg—Al-Fe LDHs before and
after adsorption and methyl orange
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