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Table 1 Main chemical composition of red mud %
CaO  SiOg NaO Fe;O; AlLO; MgO KO TiO;

2.62 3.49 3.22 68.18 17.94 0.76 0.64 3.15

FEIRAH A AL B (NaOH, 73 #r &) | 5 R
(HCL, 23 #rai) R E (CH N, O, 43 Hr 4l | Wi 21
(Congo red, 7 #r4l) . Jo/K Z 15 (4 99. 99%)
T2 56 T 1 Y VR FH K 3 Sk s Al
1.2 y-AIOOH R Bt 71 i #ll &

D) AR R G W 1 45 . PR G a5 HtR A e ik
ATHEF T, F 60 CF T 12 h J5ACA B EEHL
My wE B iESE 4 )5 1 200 H 0 s FREL 40 g R 8
KEIA B b, A 480 mL ¥ 4 4 mol/L
MR TR W B B TR b el E N
100 CL/AKWB MM 2 h, Z JFEH#E 4 000 r/min
T B0 10 ming B b W CRR R B0 WD L A
4 mol/L NaOH #8157 % W& pH & 13, ffi Ui JE 5¢
FTl . BRI W P TR BT LR 2,
XL 1 AT, AR IR R AR T O SR A S BR

A

R2 RBRMBERPTERERE

Table 2 Mass concentration of elements in

sodium aluminate solution mg/L
Ca Si Na Fe Al
0.758 6 0.429 3 24.03 0.034 5.12

2)7-AlOOH A& k. B 2.52 g JRE K 50 mL
JIT Tl & TR M VS VR TS R PR T B R 5 R AR O 4
JEM AR RS, T 150 “C R KR 12 h 15 16
MR = IRE R 7KK CREBE B BOX , Uk
BT E R A 60 C T4 N T4 15 2R FERIE R
7-AIOOH W jff 5],

1.3  y-AIOOH W Bt 5 # R 4E

FIFH X’ PertPRO & X AT HHX (XRD) 43
BT W 6 5500 4 ek 1 4 R % i B RRAIE , X ST Cu
Ka, M A7 55 471 90 S 5°~80° ;38 3 S-4800 A4
T I fRlOBE WL 56 MR I 3R T O 25 A 5
NoVA 1200e Y [t 3% A 5 L B EE 43 #7 A 53 A7 9F
2 T W2 R R0 ARE 14 20 AR B — ot BT 45 i it £ LA 43
B R AR AL 454 5 ] Nani-ZS 8 Zeta HL i
BT (Zeta) W 5E B4R B 2 L A2 B s FH Q 500
TR 3 BT AL CT GO R I A 6 18 $0ES S 1
1.4 y-AIOOH W Bt 3 X Wil 58 £1 #9 IR Bft

TG A [R] BT T B A I SR £ 200 mL,
FHHREE 42 1 mol/ L 1) £ 12 A &0 S8 A0 #0015 7 TR
pH, SRS 43 BIINA 50 mg [ v-AIOOH By A, 7E = il
AT AR, R BRI 500 r/min, £ A
4R [ g R o (5 FH S0 HILFE 4 000 r/min #5043
B B W W ] UV-9000S B 28 Ah 43 S 6 B AY
(Shimazu) 75 fie KWW 497 nm Tl H Ok
JEH RN LD W B i g B SBR A . AR
mr.
_ (o —pIV :

m

qe (D

vzf%xwo%c (2)
0

s oo — W W WIS 20 4R o B v B, me/ L
0 W BF S 7 B 5 R v W SR 21 T 6 R B, mg /L
V—IE AR Lym— W57 i . g
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2.1 7Y-AlOOH WK Bft 7 49 R 1iE
2.1.1 FEHESH

Bl 1k y-ATOOH W B 390 B SO0 I8 3 e ot %
3. HE 1 Ca) . (b) & i - AIOOH W B 57 1y
FEIE AN TR N R G BR AR G54, L AR
FESMAE 2~3 pm Z 0], RHLE A . 7E
KT A B v-ALOOH #48HAY 2 2 m A 1 JR &
237 R R AR AR, 5 i R AR 4ER -AIOOH
KRG A 3 A BRAIR v-AIOOH ;s HIRER &) Tk
file = 2 I S AR B T YW iy AP R
OH ™ #2460 F1 B, I8 AL IR g ok 0 2
5 BRAC AR G548 0 SOWTE 55 7R AT 156 W 0 TR AL A
HE 1) (D F L AL O JC &K 4] Hb o3 £ 78 41
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Fig. 1 Micromorphology(a,b) and elements
distribution(c,d) of Y-AIOOH adsorbent

2.1.2 XRD 43 #f

&l 2 & y-AlOOH ) XRD &%, T LIFH .
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Fig.2 XRD pattern of Y-ALOOH adsorbent
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2.1.3 FT-IR &#f

3} »-AlOOH ) FT-IR Jti%., Al LU F
W 7E 483 em ! K 628 cm ! BT By W 0 s
(OH)— AE=OM Z IR zh 518, 749 cm ' 11K
Wk & i AL-O—AL /9 B A 4k 8 51 &, i
1067 em "YML& AL—OH B X R 25 il =
BTE1 636 cm ' AL YIS AT I AT HL O 43F
) H—O—H & 4= 4" .1 3 100~3 315 cm™'
MR H, O 43 F—OH Mhi i o S8 L Loy
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Fig. 3 FT-IR spectrum of Y-AlIOOH adsorbent
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() F - AIOOH 119 W B — it b 45 i 4 R IV 7Y
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Fig. 4 Nitrogen adsorption—desorption isotherm(a) and pore size distribution curve(b) of y-AIOOH adsorbent
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4G BET A1 BIH 58 RIS H i W B 590 L
Feom B FLBR IR B LR WL 3. AT LLAE M.
y-AIOOH Y Lt 2 T AR, L B AR B AL A2 43 901 2
543.07 m*/g.0. 58 cm®/g.4. 24 nm, #H HAh
A T & B A v- ALOOH WA R
R Y E NS SR IO M BT R PN
F18 2% TR AT ARG Kb L 3R T AR L 4 T R R
T ¥ 1 A A R ) 5 B S T S A . )
i, FLBR A R T RIER 2058 48 -AIOOH %
17 LA 22 B (A% AL . 25 B A L 26
ZEERR 7-ALOOH. W B 580 % T W 2 21 E AT i A
S B4 R A 2 A R B R

Fz3 y-AIOOH AL RER FLEERRILE

Table 3 Specific surface area, pore volume and
pore size of Y-ALOOH adsorbent

RBEB/ (m? « g~ fLEEB/(em® - g7 fLiE/nm

543.07 0.58 4.24

2.1.5 Zeta BB

K 5 8 v-AlIOOH B Zeta ., AJLLEH .
7-AIOOHK L ALLE +20. 8 mV 25 47, FIr 4 415 v i
i IE S R Bz AR K W B A R 4 L
PR T WSR2 1w A T A B SO, Jk
Loy FIZR AR IE L - ALIOOH & A= % s A FH
AT 2 g 25 3Rk 7-ALOOH Xt NI 21 B A
BB 1) TR AT AR

20.8 mV

Bits
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ZetaHL AL /mV

B 5 y-AlOOH W& Bff 5 B9 Zeta B8 4L
Fig. 5 Zeta potential of Y-AIOOH adsorbent

2.1.6 HEHH

&l 6 S y-AlOOH By # E 23 Hr 45 28, il iR
FEYL N 25~800 °C, FHE#E F K 10 °C/min,
FTLLE R = R T & 100 C R, BT i ik 29
R 5 0 s S B B K B 25 K BT 100~500 °CHiE

PRI, ot 2R B K, 32 2 9 W A o i R R
7-AL O FF 8GR E R T 534 CH, Fia L=/,
VST PR T Ak B PR R R BR B v- AL Oy 1Y b U % A,
ZE b, MR R K 23.68% . 2 BT I 4 10
7-AIOOHHA B4 i) #Ra 0 Y
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Fig. 6 Thermogravimetric analysis result
of Y-AIOOH adsorbent
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FERR 1.4 Bl O vk BORD G T A v R
300 mg/L MY NI R 4% W 200 mL, 1 mol/L
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AIOOH F i, AE R T #E I B FEas i+ 4 h,
ALV W b pHOGE ISR 1 0% J e 2 B R 52
Mo, 246 25 SR ANl 7 R
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Fig. 7 Effect of solution initial pH on adsorption

capacity and removal rate of Congo red

MK 7 FH - SE®A4 pH N 2 T2 4,
Y-AIOOH Xf Wi 540 f W Mt & 3 A & 2 7
1 200 mg/gAAZ ;10 pH #ad 4 B, S 0% B
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IR 43, 2%, R ILBLA M F 2R H & pH

Fhm Al y-AIOOH 21 2 i 71k, I 4 A Kt

HLAF MR T v-ALOOH XoF Wi 58 21 14 W JfFL22

2.2.2 MIRCAVBRERENRMER EBRE
EpAG!

Fe MR 1.4 Byl Ee 7k Bl il 200 mL A [R5
VB NI R 2L W, A 50 mg 7-AIOOH #
REEM AR N R B PE AR B e 4 h, B 5N
LT A) U O bk e 3 0T R B o B 2% o S 1 5 ), 3K
BEE R anE 8 Frn .,
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- ERE - 100
1600
1200 80

BB/ (mg * g™!)
EBRE/%

800 -
60
"
0 40
100 200 300 400 500 600 700
YgEp(WIR L)/ (mg » L7Y)

8 RMIRLAVIBREREXNRMEFMEREL I
Fig. 8 Effect of initial mass concentration of Congo red

on adsorption capacity and removal rate of Congo red
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& 8 & - B I 2R 21 400 Uy o o e 38 35 L g
B et PR T e s R BRRERRE  Fem  97 V6 s IR
ST MR B A 500 me/L B, W B 4 T 5 e
AR GRAEDIY SUY = R NS N RSN T N
FLLT T I 2 700 mg/L I, RIS 21 % fff
i1 748. 15 mg/ g, Ul W I ISR 210 0 i o 2 3k 3
TN EBRFRER 600 A,
2.2.3 WKz AE

AR TR 5 - AIOOH XiF JI 5 21 7 1
RRFAIL R o K 155 T 45 2y 25 W8 R 8 40 4 oot 3 ik o —
B 1 B Bl 7 2 A R ROk P B EORE 2R E AT 2
PERLA R 9~10,3% 4~5, #E—Fr i
W 8l g 2 BORL N T BOR AT A S

HE— B o Jy 2 p i A,

In(g. —¢q,) = lnq. — kit ; (3)
HEZ Bl Jy 7 A
L1, )
g kiqc g
WURL N R A
g = kyt™’ +C, (5)

K aq— PR g/ g5 g, — RS ¢ Ak 221 FR R ff
Homg/ gk —HE— BT 3l ) SO R R min
by —UEZ BB )15 SOV EL L g/ (mg + min) sk —
PR R R 5 R R B, mg/ (g oo b0 s e W
[E] »min; C—# 8, ng/g.
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Fig. 9 Quasi-first-order(a) and quasi-second-order(b) Kinetic fitting curves of adsorption of Congo red by 7-AIOOH

R4 7-AIOOH IR R HE M ESH
Table 4 Kinetic fitting parameters of adsorption of Congo red by y-AIOOH

ifE— B 3l J) 24 e [ 3l Iy 2A A

Qe /(mg s g™ 1)

Gemie /(mg s g™ ") k1 /min~! R? Qe /(mg g ') ky/(g+mg ! +min D) R*

1561.74

895. 67 —0.007 2 0.520 2 1617.59 0.000 2 0.999 4
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HE 9.3 4 B E— B S SR i LA
ISR ZRECH 0. 520 2, BRIS W B+ 895. 67 mg/g;
HE 80 2 AL R LA A G R Bk 0,999 4, 3
WM R 1 617,59 mg/g. ML S, #
B 3l gy g iR A W B P e (S R R (E
1561.74 mg/gW Ry #zir , H H AL A M C R 5K
378 5 Tk — B Bl g 2 AU Ul I R A T
Gk - AIOOH Xf Wil 2R 20 1y W Fff i %, & 7
A 27 Wz B

10 R y-AIOOH 1 Bk R 5 21 i) kL 9 4
WO ARG M 2k, 36 5 MGG S 4L,

2000 -

I ! I

1 600
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800

q/(mg g™

400
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B 10 y-AIOOH W B I SR 41 1y A 3 BE AR BY 0L & | 2%
Fig. 10 Internal diffusion model fitting curves of

adsorption of Congo red by Y-AIOOH

R 5 y-AlOOH BHRIRAM AT BRBEMUESH
Table 5 Internal diffusion model fitting parameters of adsorption of Congo red by y-AIOOH

51 BB 5 11 B Bt 5 1 B Bt
ki/ C/ ky/ Cy/ ks/ Cs/
2 2 RZ
(mgeg '+h %) (pgeg ") (mgeg '+h %% (pgeg™H (mge+g '+ h®) (pgeg™H
370.958 5 —6.179 4 0.999 9 88.658 0 913.531 8 0.975 6 0.367 4 1568.8379 0.996 3

4 KT P 7 OB L BT Ak 9 PR
Hl T - ALIOOH X R 5 21 43 1 0 W Bk 3 %, ) g,
5 R R, HZY Bl . H
10 F& th - AIOOH X Wi 5 21 /% W fff 3o 4 52 81
S B AE LR H AL 556 1 By
B Ay pe s g i B B, S B T 4R A R NI SR 2T
W BE R A R T - AIOOH Xof Wi 5 21 1 0 B 5 5
11 B3 Ay 2 1 WAL o Bt » 3¢ s P Ry 46 ek — B i (1)
W B o ISR £ B R R R 7 s R A, 2
O B A 2% 5 5 T B BE A W R A R B BE L 1%
B Bz - AIOOH W B £ 35 21460 A1, W B 25 2157 1
25 F 3 DB B Y B R by >k, >k, B
y-AIOOH W fff NI SR 213 #2 R 2 A R IZY HCH
FBL R 0<<C, << C, << C, , W OB N ¥ B
2 W o Ao R v £ e — B AL A A R e R v A
b Z5 7 3545 AT A 7 I B o
2.2.4 WHMERZ

it —2ARGE - AIOOH X ISR 2T (W B AL
* M Langmuir A1 Freundlich 45 J& W% BfF A5 5 X
95 B AT LA L BT R 7- ALOOH W Bf KI5 21 1

TR DA Hh 2, 26 6 A G E 240, Langmuir
1 Freundlich 45 i W 45 70 1 53 3R a8 =X °F .
Langmuir &5l W B 455 7
b ey L (6)
e Gn  kign
Freundlich 4% i W% 55 74

Ing. = In kF—Q—iln O o 7
n

R g W B s mag/ g5 g — B RO R
mg/gsk.— Langmuir 5 il W i 154 50 0% B %50,
L/mg; o, — W B V- 7 B A b W 2R 200 o i vk 3
mg/L; kr—Freundlich 45 15 W% BFF A% A9 0% B 8 %,
s g i MR RREE

H1 3% 6 At : Langmuir 55 i W B 452 780 9 431
AR R BR 0,999 9, % K W KRR
1 706. 22 mg/g; Freundlich %5 i W FfF 455 AU (1) 1)
WA MO R B R H0.761 7, B K W B A
904.50 mg/g. UL Langmuir 45 iE £ 4 1Y (19 %
R B A #0045 AR BE T, - ALOOH 5 IR &1 22 ] 3
LR R

1—1/n

mg . Ill,"n
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Fig. 11

Langmuir(a) and Freundlich(b) isothermal adsorption fitting curves of adsorption of Congo red by Y-AIOOH

+£ 6 y-AIOOH I Fft Wl B 4T Y Langmuir 0 Freundlich Z£ ;8 R il & 5 1
Table 6 Langmuir and Freundlich isothermal adsorption fitting parameters of adsorption of Congo red by Y-AIOOH

Langmuir 55 i W& A5 754

Freundlich %5 J W Bff 451 754

qum/(mg -+ g 1) ki/(L e mg 1) R? kr/(mg! 1! LVneg™1) n R?
1706. 22 0.657 0 0.999 9 904. 50 7.116 9 0.7617
2.2.5 WEMEmAE #&7 y-AIOOH BRI RAKMNESH

R THRIE - AIOOH X WIS 21 1% jff o 75 v i B
AL B R RO 1 R AT R R AT R -
AIOOH FEA a1 BE T 114 W B 96 8040 i 47 #4002
ST, RS TR kR RN

kd == i H (8)
Qe
AG =— RTln ky ; (9
_AS_AH
In by = R RT (10
AG = AH —TAS , an

Ao T3 J) 2 0 . Ky R—3 M Rk w
#,8.314 J/(mol » K),

JEifil 25 v-AIOOH 1 BRI 5 21 1) 4 07 2 2 4
WK 7, ATLVEHAEARFIRE T . AG ¥/hT 0,
Tt WY R A o R A T R R IR BE SR AT B ki
115 B AG B IR TH e 10028 8 B AIC . 25 B T v R
AR T WIR L5 T 48 »-AIOOH F£ ¥ #l; AH
KT 0. 4EW y-AIOOH X F WIS 215> F A 3 38 A7
& T WA B AS K TF 0, 3 B IR B 5 [ A
TV AL OBE 3G . 2% b4y BT AT g0, 28 45 Bk AR IR
7-AIOOHXT W SR LT [ W B AT SR 02 F & IR B FL
WA

Table 7 Thermodynamic parameters of adsorption of
Congo red by Y-AIOOH

AG/ AH/ AS/
T/K
(kJ » mol 1) (Jemol™") (Jemol '+ K1)
298 —5.592
308 —5.782 100. 8 19.1
318 —5.973
3 #ig

SR FHK B o FH % 10 2 93 o3k 2% il 4% 1) 608 TR 44
VS W) G BT — Rl IR I 2R 21 1 2 5 R AR
7-AIOOH WA . 32 W B 300 5 A 45 e 1Y) b 3R 1
PR R I AL AR B 2 B M AR, b b 36 1l A IE H
ff o SEESMT - AIOOH R W) 55 21 1% 1 F11 0%
H#Ik 1 748.15 mg/g. WM B AT G UHE 3l )
AR AL A Langmuir 25 75 W RS A, 3= 2 Ry k27
W B R0 5 2 . B AR T A SR R 4 Bk
TEAR - ALTOOH W B350 % = Wi 2R 21 53 18 0 B 47
SRRl NS RN S DN

SR FH ) T SR 05 A Sy 51 36 5 T o) o = S5 B 2
AKX R K R H At B F X 28 S BRAE IR -AIOOH
W 56 350 PR FF IR 2R 21 19 5 38 A 1 i — A T



98 -

WG4

2025 4F 2 A

Sk

(1]

(2]

(3]

(6]

7]

[8]

9]

L10]

[11]

[12]

WANG J H,CAO H Y.QI X J,et al. Preparation of nano
red mud gels using red mud for the encapsulation and stabi-
lization of arsenic in arsenic-bearing gypsum sludge [ ] ].
2024,341. DOI:10. 1016/j. seppur. 2024. 126680.
T 5 WL 1000 T3 MR R AN P EAE 66 R KR
2024-01-06(001).
WANG K,DOU Z H,LIU Y,et al. Summary of research
progress on separation and extraction of valuable metals
from bayer red mud[]]. Environmental Science and Pollu-
tion Research,2022,29(60):89834-89852.
BIRIR. IR HE Z LRI S 5 k0 ] o B Ho xR 20
Bi 1 i 1) B 5 [ D). 75 % . B PG BB K 3, 2023.
FANG W,ZHOU Y,CHENG M Q,et al. A review on mod-
ified red mud-based materials in removing organic dyes from
wastewater; application, mechanisms and perspectives[]].
Journal of Molecular Liquids, 2024, 407, DOI. 10. 1016/j.
molliq. 2024. 125171.
LU J,SHEN Y Y,WANG Y L,et al. In-situ wet carbona-
tion activation of red mud waste for sustainable grout mate-
rials[ J]. Journal of Industrial and Engineering Chemistry.
2024,136:453-464.
MOHAMMADI M, KHODAMORADY M, TAHMASBI B,
et al. Boehmite nanoparticles as versatile support for
organic-inorganic hybrid materials: synthesis, functionaliza-
tion,and applications in eco-friendly catalysis[J]. Journal of
Industrial and Engineering Chemistry, 2021,97(11). DOI:
10.1016/j. jiec. 2021. 02. 001.
HAN X W.,WANG S J,PAN H Y.et al. y-AIOOH decora-
ted 3D-reduce graphene oxide: an effective adsorbent for
removal of methylene blue and ciprofloxacin[]]. Colloids
and Surfaces: A, 2024, 685. DOI; 10. 1016/j. colsurfa.
2024.133244.
BT AL T B G R R s TR e 4k R U8 T R AR SR LD .
Kb R R4, 2023.
AR B RURR L 2 bR AL U 206 TR B v-AIOOH 3 [l
L my W B R BF ST (D0, 18k 0R 4, 2023, 42 (6):
621-627.
ZOU Ting, LYU Fengcheng, LI Zhonglin, et al. Adsorption
properties of tetraethylenepentamine modified y-AIOOH for
Congo red[ J]. Hydrometallurgy of China,2023,42(6) :621-627.
Ak, ET LB RER . % S-HPMA BURL AY A5 18 B e bt
WIS LB B e L), 1R 1R 42, 2023,42(4) 1 415-421.
LI Zhonglin, WANG Ding, LYU Fengcheng,et al. Synthe-
sis of 6-HPMA particles and its adsorption of Congo red
[J]. Hydrometallurgy of China,2023,42(4) :415-421.
KWON S, KWON H J,CHOI J I,et al. Toward enhanced
CO; adsorption on bimodal calcium-based materials with

porous truncated architectures [ J]. Applied Surface Sci-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

ence,2020,505. DOI:10. 1016/j. apsusc. 2019. 144512,
GUY N, OZACAR M. The influence of noble metals on
photocatalytic activity of ZnO for Congo red degradation
[J]. International Journal of Hydrogen Energy, 2016, 41
(44):20100-20112.

VO T K,PARK H K,NAM C W,et al. Facile synthesis
and characterization of »-AIOOH/PV A composite granules
for Cr( V) adsorption[ J]. Journal of Industrial and Engi-
neering Chemistry2018,60:485-492.

CAO P C, WANG R C, DOU K, et al. High-efficiency
adsorption removal of CR and MG dyes using AIOOH
fibers embedded with porous CoFe, ), nanoparticles [ J].
Environmental Research, 2023. DOI; 10. 1016/j. envres.
2022.114730.

GUO X S,LIU L,GUO H F,et al. An integrated strategy
for ultra-efficient recovery and sustainable reuse of Congo
red from wastewater [ ] ]. Journal of Molecular Liquids,
2023. DOI:10. 1016/j. molliq. 2023. 122341.

CORREA F G,CORRAL N G,et al. Comparison of the Cd(ID
adsorption processes between boehmite ( -AIOOH) and
goethite (a-FeOOH) [ J]. Chemical Engineering Journal,
2011,171(3):1027-1034.

FANG B,BAO Z,LU L,et al,Preparation of a hierarchical
flower-like 7-Al:O3; @C composite exhibiting enhanced
adsorption performance for Congo red by high temperature
transformation of y-AlIOOH @C precursors [ ] ]. RSC
Advances,2016,6(1) :61-64.,

ZHOU J P.CAI W Q. YANG Z C.et al. N, N-dimethyl-
formamide assisted facile hydrothermal synthesis of
boehmite microspheres for highly effective removal of Con-
go red from water[ J]. Journal of Colloid and Interface Sci-
ence,2021,583:128-138.

LI D C,SCHUBERT B, WAGNER N J. Characterization
of cationic polyelectrolytes adsorption to an anionic emul-
sion via zeta-potential and microcalorimetry[ J]. Journal of
Surfactants and Detergents,2014,17(4) :655-667.
LIZL.LYU F C,ZOU T,et al. Synthesis and character-
ization of the sea urchin-like y-AIOOH/Fe;O,@SiO,
nanosorbent with ultra-high performance of Congo red
removal[ J]. Separation and Purification Technology,2024,
128. DOL:10. 1016/]. seppur. 2023. 125099,

YU J X,ZHU J,FENG L Y,et al. Simultaneous removal of
cationic and anionic dyes by the mixed sorbent of magnetic and
non-magnetic modified sugarcane bagasse [ J ]. Journal of
Colloid and Interface Science,2015,451:153-160.

LIN J L,SUN P P,ZHAI P Y, et al. Novel application of
red mud:facile hydrothermal-thermal conversion synthesis
of hierarchical porous AIOOH and Al; O3 microspheres as
adsorbents for dye removal [ J]. Chemical Engineering

Journal,2017,321:622-634.



B4 B L MR A AR TRAR R A - AIOOH W B 7] B HEXE WIS 2L A IR B PERE R 5T« 99 »

Preparation of Y-AIOOH Adsorbent from Aluminum Extracted from Red Mud and
Its Adsorption Properties for Congo Red
SHANG Kecheng'?,LI Zhonglin'*,ZOU Ting"*,LI Wenquan'?,ZHANG Weiguang"*,LI Yibing"*

(1. Department o f Materials Science and Engineering ,Guilin University of Technology ,
Guilin 541004 ,China;
2. Key Laboratory of New Processing Technology for Nonferrous Metals and Materials ,
Ministry of Education Guilin University of Technology ,Guilin 541004 ,China)

Abstract: A hydrangea-like y-AIOOH adsorbent with a layered structure was prepared by
hydrothermal method using sodium aluminate solution obtained from acid leaching of red mud as raw
material and used for the adsorption of Congo red. The effects of initial pH and initial mass
concentration of Congo red on the adsorption were investigated, and the adsorption mechanism of
7-AlOOH on Congo red was discussed. The results show that the saturated adsorption amount of
Congo red can reach 1 748. 15 mg/g under suitable conditions. The adsorption process is more
appropriately described by the quasi-second-order kinetic model and the Langmuir isothermal
adsorption model,and the adsorption behaviours are mainly dominated by monolayer adsorption. The
adsorption process is spontaneous,heat-absorbing and chaotic with an increasing degree of confusion.
The process can provide an effective solution to solve the problem of Congo red pollution and red mud
accumulation in the water body,which is in line with the green development concept of treating waste
with waste and turning waste into treasure,and has certain value of popularisation and application.

Key words:red mud;aluminum;y-AlOOH ;adsorbent;preparation; Congo red;adsorption





