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® F RRENES AR — i T, BB K B ORAR/N L FLIR S R T Sy
fE. RH XRF. XRD. SEM/EDX %/ FBt, WFR T RIBINIL2FA B . 025k . R . thRmAR . RWEIE
B R ORBE AR . HE ST SR W T AR e X K VA R P(TT) Y RBRACR, JFx Po(IT) WAV . pH SR
Wi R X R BR BRI B IT T /b . &5 REW, HRIBM EBEAFM N CaO. Si0,. ALO, Ml Fe,0,, F¥ I
RN 43.8 m>g ' SRR RUE MR HFNRE S, XTREER A9 T A RE 1 2008 1.875 mol-kg . W1 4h pH=4, Hilfh
AFE i pH BF, W FE 10 min 2 PN IR M, FBRE A 98%~100%, AT Po(1) B EBRAE ST AT A F] 259 mg-g '
M pH=4 I, FRIBXF KW Po(I) 19 25 I8 I 7 90~120 min I 34 B 4, R TN 10%~45%, 4400 15 Mk N
1~100 mg'L™" B, Po(IT) ®4A vk B2 ik, Pb(IT) K BRAE S MR, RBRFBEMAL, Y pH N 7F 108, Po(T) %=
5350 92% T 98%, 4% B8 Po( 1) ¥ B /N T 15 /K 25 & HERObR o vh 28 — 2805 e s s SUVFHE O 1.0 mg L™
SYFERTAEL, ARUEXT Po(TD) 1 ZSBRAT A L G sh F7 24 A R0, Wi BRI 2 5 2 R Ab 2 i

KEEIR  ARUE; Bk EAEE; BET AR

IRVESE LLER 0 A JEORE, FE SR AR 1R B Tl A 7= o B v HE 7 AR R % 55 4, ELA SR i
W EAS . AR E R, BRI AN, FAEARER A T AR A bR A vk R e . FEEL R
Ve S A Akl 3 /U, A E R AR R A K, K E 2016 4F, IR E A R e R ME AR R 5.0%
10°¢, ARRKREHEAR, S A, RITTTI, X H RIS A G B R 7™ A 85 i B
LG, dnfay 22z 56 b BRI 3R F X SE R R 559, OO A S A . R s &8 . 5
A HEAFLRA BS54, R B, ok SR Sl o U8 B AT B 4y i W B BB, BB A S0 B
K W R A LA RN 4 T

TR EEOR A . WoBE . AL BRI AE T, R HE O A R K sl R . TR
WV . MR YLt A DT T R R A S B R K R W B AR DT v . ENANE R
ARV HEAT RS, AR EE Po(TT) 7K, SAHU %6 ffi iR MR R Ik Ak 8, Zead Wil . UidE Fagtbe
JEAF B ARYE, X Po( ) A fe KWK B 45 5 0 6.027 3 mg-g ™'

ARV Nat, Ca® Fl Mg> % JHES 70l 5 Po(IT) K AEac e, 3k Po(Il) k& Efk. tesalh, #RiE

i BHEA: 2019-04-12; RABEHA: 2019-07-27
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oA BRI OH -, COY 48) i nl 5 Po(1T) & A VLiE e i, 4 i, Pb(OH), A1 PbCO, ULIEY) ,
fEE Po(T) (9 25Bk . ASBFFEA A XRF, XRD. i 53477 F1 SEM-EDS %5 T Be Xt ok e if i A 75 2
B, PREFIARIH T ZRUE R BPE , Bl A B PR RE L RIME A, N KIS W R Po(IT) 14 2 B S 5 A
i, BRATHLRBRACR, 5T Po(Il) WIHA M Al pH X L BRBCR 5, 4387 Hesh 2t i S 2
BRALEL

1 MB5ERE

1.1 LM

S A U8 A b SR FH T DR AL AR A 7 A HE R B A R AR e . R TR S B B AR N T
5cm, FEE KA HRKT S, BB ERAUBR B . BHEE I 200 H i I 06 #>98%), T 105 °C 4k
FEPUET R, BDASEISCIR AR TR K .

SC B R ) A 45 i R A (Pb(NO,),). A A L8 (NaOH)., i ig (HNO,). vK Z iR (CH,COOH),
MES %, Z5R1¥ e, S50 K b &8 7K (F B p>18.2 MQ-cm),

1.2 FRRAFEEMERAE

K X DG 1AL (XRF-1800, H A< £ H 23 w)) X o Ye AF il 14k 2% ST R i A7 3 s R
F 3 % 5 9 46 f0 8% (JSM-7800F,  JEOL /A ) X R e A i iE A7 R WIE 43 M5 SR X G407 54X
(XRD-7000S/L, HABH/AT), CuKail (40kV, 40 mA), EFHIMHE R 2 (°)min, A MAE 5~
80 °HY 5 N AT W 2 WE M A3 M s SR O AT SR 43 BT A (Mastersizer 200, 5 /R SCAL R A FR
25w R 2R R RE G ) L 3R T RRR P YR EE AT A, ORI SR K, TUE R AR S 0.02~2 000.00 pm
¥ H pH 11 (FE20, MFE#-FEH 2 XA R R, Kl i i pH.

1.3 LA

1) BR P ORTRE S 5288 . MR AR TR B BR AR, BEIT A pH BRI & SL 88, FH 500 mL 4RI, i
A 300 mL 2% B Tk, IR H HNO, ¥ pH 15 4 7.0, A 0.6 g AR Je Ry A, (2% U 4% i i ik 3
20g L. KRB APFHRA, #3301 000 rmin, JRJE K 25 C. AN A HNO;, ﬁﬁ%pH%%‘
164 7.0£0.2, 38 3 A A B 20 2R JE X HNO, (19 2RI AE R, DFFE IR V8 5 R VA W 1 S i , TR
e R IR R

2) Po( 1) Y L BR S5 5 o 78 500 mL HEJE I F 528, mIAR Ry 300 mL. pH=4 1y Pb(Il) /K%
WHIMA 0.6 ¢ RUE, AR 2.0gL", R AR SE, HH N 1000 rmin', #HE
925 °C o Po(ID) ¥ 4A W FE 43 5 0 4.96. 10.42 F1 51.81 mg-L™", Jz o7 1zt 78 o A % i W 1Y pH 217 3
W, Hd 5k pH B B ) A AR A o FE — 2 B D N HUORE  FH 0.45 pm 1Y DB IR U8, JF 0 08
Po(Il) Wi, RASCI T 3 NER LR,

A2z 2 se e, R /C RS R R, ¥ pH ¥ 6 Ry 4.040.2, 0] W) b vk B 2R
5.37. 10.69 F152.08mg-L™" i Po(I1) AR P INA 2 g- L7 78, RAGEEHEHEES, #5334 1000 r-min ',
WBEN 25 C o FE— @R PNERE, A 0.45 um (W8 BT 08, FF0 a2 s b Po(Il) ¥R BE . B2 5056
FFE3IAERE LR,

3) W) 4R R FE AN pH Xt 25 AR S I S8R . AE 250 mL AT AP T B SC R, 43 BIE ] 100 mL 47
AW M 0.86, 4.96, 1042, 51.81 F1101.09 mg-L™" () Pb(I1) /KiFW, V415 = pH=4, FMIA 0.2 g
P, MR RHINEEE 2.0 gL', WO Pb(IT) ZBRACRE R .

S B R 5.0 mg- L™, pH A 4. 7 F110 (9 Po(Il) KW, 7ERpdRS, FHCm/Z
MR B 2% h R R ANAS IR . SRR BN 4 K Po(TD) % WY pH 4ERF7E 4.040.2. 7.0£0.2 1 10.0£0.2, 5%
pH X} Pb( 1) 23 BRI 52 .



%2 TRAE  BRETEARVE BRI S K Po (DAY £ BR 517

4 HT IR . RIS KRBT # . B Y. BmAIIE TR 6 G E T ) (GB 7475-1987)
B FRAETT B, Al R IR G BT (AA-6300C, 5 A 4 B PR 2N 71) %6 Po( 1) #E4T I3,
2 #ER571i
21 FREMH

w1 s, AR RRE B B A

x1 RN FAR

Table 1 Main chemical constituents of red mud

= /;Ajﬁ‘i A\Jz"/% = ﬂ:/;?‘;& AE/%
5 Ca0(25.50%). Si0,(24.44%). Al,04(21.68%). faliacl o i s
v e Ca0 25.50 TiO, 3.74
Fe,0,(8.53%) Fl Na,0(6.93%), i B &1 87%. 5 sio o
5 4 ; S = fL i0, 24.44 K, 2.75
BRI e S5 O B M AR T R 4 v AR e HE AT Ak
‘ ) AlO, 21.68 MgO 1.19
ZH il Ca0(34.29%). Si0,(20.41%). Al,04(10.84%). oo ©
N e €,0; 8.53 ) 1.18
Fe,05(9.06%) KL, HA R MRS, Hi
ST N A Na,0 6.93 PbO <0.01
Pt AR e R B

WE 1 FTR, PRUEHE A I PR 2H AR 3 AL U A (CaCO;) . K ABHR IR A1 (CasAL(SiO,)(OH)y)
575 1 (Nag(AlgSig0,,)(CaCO,)(OH),). 52 15 (Ca;ALO,) . AR KA (0-Fe,05). 5 FF H-1% 47 U8 19 ) A
W, RERE (0-Fe,0,). KL A4 (Ca,AL(SiO,)(OH)-H,0). J5 fit 41 (CaCO,) A AHALI12), e Ak [
AU % U8 v AT BEAEAE BB B R R AT T 04T, SRR, AR b 3R B AR ) R A S
. KIEaWAa . i, SERE . BIRMAIRRE ST Y., Hrhorfia . BEa . aMam
BRI — S5 R 5 AR R G (B2, hTFEMAS TEZAMEAARTE N2, SRS R Y
MR E 2SS, WP A R AR 0 A5 A 8 st AR, A ALk 3 24
PR TR A . A0, R . SR A RS Bk A A

WK 2 s, ARIEPURL RS BT MGTE 0.1 pm F10.8 pm 245, FR RN 43.8 m?g !,
FE T L BB AR DI3,2] 4 0.137 um, ARFSEBPRLAR D[4,3] 4 0.365 pm.  10% £ 77 Y8 Uk kL 42 /N T
0.073 um, 50% /T 0.151 um, 90% /N F 0.863 pm. 5 B & 25 U 5 BF 5% wh o IR 1Y b 5% i AR
(0.26 m*g™") FIFR M FF- k4% (16.486 pm) AH LG, AR Te iy Lk R AE K, FEREE /N, EH
ARUE R AR, FLBRZS MR E &, AT T A W BT R L Tl A Sy R R ) 2 B K IR
- 3 o (175 e g UL

B AR VR RE A ORI A/, B AR . f IR 3 T 0L, ARV EUR R RO B, 2 i M R
Ve, FETEASER, AR AR TR ORI BLARSS , B TR KA AR, A EDS 4 LI F AR AR
FIE O, Ca, Al Fe, Cr. Pb6FILE M 434, HH O, Ca, Al Fed4 ML R S EKm, HioMm
¥io), WAL Cr, Ph AL E, SREIR.

800
1. CaCO,
600 F % 2. Cz:lelz(Si‘O)(Ol-[)8 %(1)
3. Nay(AlSi 0,,)(CaCO,)(OH), ol
4. Ca,ALO, gt
e
= 4001 5. o-Fe,0, s 7t
i 6. Na,Ti,O,, = 6f
=
=
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1 #IKXIRER XRD EiE 2 FRRBIRLE 5 7 B

Fig. 1 XRD patterns of red mud Fig.2 Particle size distribution of red mud
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FALEA A R T 2, 2S5
iU IR A B AT . A bR R T T2k
T 51U T 2 R
B, RA TR G W SRR,
S e R 4T B B I AR TR L B4 S
TR L KRR . e T £ it
Bk, VAR IET BUBREAL B, R, 48
T 5 A S A R 4 RO AL
W AR TSR L T BB RE S A9 48 L e A
HERE, WA LT R R . B R
RS B 10 2 L T R ol . SRRl
TR RS B SR, e
VKB S B RG24 T FE — -
TRUE R BRIE R BT, phy T I A v R U8 1 SRR b fam
FEF IR ARUE , BC M0 A 1 A% U8 1 B 2L P R () EDS(Fe) (¢) EPS(AD (<) EPS(O)
(AL FE R R AR . A4 FE L R YR 1 2 o
Ve 2k 2 J5 B B R R I BRPE M T, IE i aE
W, kT R A

WK 4 Fros, 76 T=25 °C, 3 % 1000 min 1 pm 1 pm
E/‘J%%ﬁ:—l‘_ , m pH=7.0 13437]('4:' , &hﬂ 2.0 g_L—l H"J (e) EDS(Ca) (f) EDS(Pb) (g) EDS(Cr)
ARUE. 1E 240 h A, B U T RE RY R 14 fiE ) @1i%ﬁﬁwmw?f%
%7 1875 mol'kgfl; Tj?fiﬂj%ﬂﬁﬁ‘ S h Ijil , jﬂ%?}fﬁ'%‘z Fig. EM/EDS images of red mu
T A9 AT 35 £6 R0 ARl 1k B Ak W (e P B . B TR 20 .
BLORRTRAN S )L R, RS KB WP Lt

1.5

H & A FUR R, A5 il TR 1 T4 #E R
Bl A5 R L R HEAT B A O B R AR, RE R K
RIFWR TR T, AR AT 58 B R
FIBE T, A B A il 08 Rl o

2.2 Pb(ll) EBRHR

1o 4

FEfRH/(mol - g™")
>

R EA —Em Y R, Fm 0 50 00 150 200 250
Po( 1) 7K 78 B R U8 05 . K VA WY pH 7™ SRR/
AR I S TR, Y T=25 °C, Wi B4 FROR MR i 2
Bt Bl VR 1000 rmin” I, ] 90 4G pH K Fig. 4 Acid titration curve of red mud

4.0, ¥R E R 496, 10.42 F1 51.81 mg-L™" A Po(I1) 7K % W& PO A R PRy A I, I K 3% 3 v
pH Rl BF (A A AR B iE oL, B pH A T IR A, %W pH H 4.0 B+ % 9.8~10.10. W&l 6 irr,
ARYeXT Po(ID) A 25 B e B i % A=, 7E 10 min N, KBRS 45155 T 100.0% . 98.8% F1 100.0%;
X Po(I1) B9 EBRBE J1 43 9355 2.48, 5.20 F125.90 mg-g s WG, KW Po( 1) % &40 51k 0.
0.12 1 0mg L™, HREH T35 215 K £5 A HEBObR E v 88 — 2875 e W s SR VA HEOA B 1.0 mg L'
SASH 2510 i 1] £h 2 B il 45 19 ol M R U8, 75 pH=4 I 1Y fe KWK 25 8 K 6.027 3 mgrg ', 25
AUt B R Jot 2% o &5 otk Vs PRk, 7 pH=S HAWTIR MR 100 mg L' 945140 T, LBR#E T T ik 3
36mgg s XIS, BGEARTe KEA Gl & X5 B A MREE e, [8 B Po( 1) A
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- C=51.81mg-L"
27 Loy - C=1042 mg - L
=, ]!
o8t 0.10 o C=4.96mg L
10t 0 - o i
&) L 0.05
S 06 <
O
81 0
T 0.4+
—— C =496 mg-L"! oal -0.05
6 o C—10.42 mg - L . 0 20 40 69 89 100 120
—a CZ=51'81 mg - L ol 5 JZ oE s} A1) /min 5
4 - n n n n n )
0 20 40 60 80 100 120
0 20 40 60 80 100 120 140 SR B[] /min
5 AR Fl/min 6 FRXKRRT Pb(Il) KB E
5 KB®F pH T Bt /2 2 B+t 18] B 25 1L

Fig. 5 Change of pH in aqueous solution Fig. 6 Change in Pb( II') removal effect by red mud in

aqueous solution with reaction time

AU L BRBCR .
2.3 Pb(Il) #IEAIKRE 200

ST UL Po(TT) 14 4 G v BE X Po( 1) 25 BR AR B2, fR+F pH ok 4.040.2, 7€ 1~100 mg-L™
PR Po(ID) ARG e B, IR R LBRSEE: . W 7 i, AR Xt Po( 1) A4 2= Bk BE 11 Bl 25 1 i
W UR VR FE B4 i K s JeBRREEE Po( 1) W) 4s vk B2 B3 i BRI . 7EARVE FE Po( 1) %, Po(Il)

FBRBCRB R, X Po(1) WItREE R 0.86 mg L™
F14.96 mg L™ I FBRF8 53 51|y 45.2% F1 40.5%,
ERAE S 0.19 mgg! Al 1.10 mg g ', W Uh Uk
AR, EBRFORNHEAE, HR LR
B, MR E N 100 mg LR, EBREERN
8.8%, ZBRfEJITIiA 445 mgg ',
24 pHRIF M

pH J2 2R 6 25 B 7K % W Po( 1) 1Y) 22 5%
me PR . A 8 AT, FESL ALY pH KT,
2 e X 7K ¥ W Po( 1) #B B A B4 1Y 25 BR AL
S, Hofe v R ) SR, X Pb(IT) 1Y
BRI LR F] 90% LA b WFFTEE, 1 Ao
PE S AL XK 8 W Po(IT) 2 47 Ak 27 DT UE
I, AL pH N 7.5~11.507 Hp |, B T8
TR K, Po(I) BT 25 76 BR ME 37 B vp LU
Po> ", TIBEE A Wh OH MBS N, & i A
i Pb(OH), JLIE . FRANCIS %518 7 di 47 BB A
UGS, 4 pH & 10.5 24, Pb(OH), A Lt
Bt K, RIETEY BB R
25 MBS

ik — 2 A AR YR X Po( 1) g = BRALEE
JEFF T AR Z Bk Po(1) 8 124500 . dniEl 9
Fii7R, 4 pH=4.0£0.15, BRI P SHFT, R

50 —— Ex S
—o— LIRRES ¢ ]
40 .
{4 %
I &
=30
5 3 £
& =
20 1, &
&
10 i 11 M
- kS
0 : : : : — 0
0 20 40 60 80 100

Pl (g - L)
Bl 7 #EREXAKERT Ph(Il) X FREIF 0

Fig. 7 Effect of initial concentration on Pb( II') removal
in aqueous solution

100

80

LR %

4.0 7.0 10.0
pH

8 pH TR EMRKIR RS Pb(I) HIFZ M
Fig. 8 Effect of pH on Pb( Il ) removal in aqueous solution
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J& 7E 90~120 min 4 T 17 47 55 20 3 00 4 TR B K ¥ W Po(IT) B9 5% 43 e B2 433l 3.25. 8.17 I
4577 mg'L', EBREN 41.5%, 24.5% F12.6%, e %K % W H Po(1) 2 6 6E J1 43 51 4 1.09,
1.26 #13.16 mg-g .

1.0y

-©-C=537mg-L"
4 ~C,=10.69 mg - L'
= C,=52.08 mg - L'

0.8

o
on
- 0.6 3
S £
: 5
0.4 - C=537mg-L" ‘&: 2
~ C=10.69mg - L #
0.2 = C=52.08mg-L" 1
0 : : : : : ' 0¥
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Jz v B[] /min J2 % st 8] /min
(a) MR (b) FPrit

9 FREMRIKAES Po(Il) BIEh HhF T

Fig. 9 Kinetic process of Pb( Il ) removal in aqueous solution by red mud
R A IR AR Ye X Po(ID) B9 25 R 3l Jy 2, SR T 3 b gl g 2 5 B O X ) 4 vk 2 O 10 mgeL!

B9 Po( 1) Y 25 BR 2 B2 g A7 LA 120, 3 3 AR 71 4 5l J& Lagergren th — 2% sl Jy 24 A A0 LG (1);
Lagergren th — 4¢3l J12# 818, ULX (2); Elovich al Jj 248, L= (3). AEAYHELA ANE 10 PR .

1g(Q. - Q) =180, — (k1) /2.303 1)
Qt = kZQezl/(l +k2Qet) (2)
O, =aln(t)+C 3)

K O, M Q, 53 ARV st 220 82 R 0 ¢ AF 220 A I BRE B, mgeg s ko Ky T a DA% AR
AT COARRL

¢ C=537mg-L" 1 ¢ C=537mg-L"
4C=10.69 mg-L" O 4C=1069mg-L"

0.5 s C;=52.08mg-L" 100} ® C=52.08mg-L"
o " 80
~ L]
? 05 .
] S 60

¢ C=537mg-L"
4 C=10.69 mg - L™
= C=52.08 mg - L™

P,

Q/(mg-L™)
(3] W

-1.5 40 A(/_*IIA’—‘(—"'_"
20 20 1 "’_’_______'_’—o—o—'
25 ° 0 0
20 40 60 80 100 120 0 20 40 60 80 100 120 140 20 25 30 35 40 45 5.0
27 it ] /min 2 )07 B[] /min Int
(a) Ph—GBh TP A (b) Dh = ah Jr2# iR (¢) Elovich g 245574

B 10 FRRWMIAERZS Po(II) HEh HFERELE
Fig. 10 Kinetic model fitting of Pb( Il ) absorption onto red mud

W2 fro, XFH 3 Ml A R A ROR D sl S s B G L5 ROR AL T Elovich B
T2 AR — sl 17, BA w0 G 28 Dh 8l Iy 2 RS WG R 3y WA R 5] 3% T oA
Wi A B0 W B 2 L8 S D7 (B PR S, R B R B2 Al S BRI A o P b P iR T 25 B
Po(I1) LI F5 A 2 W B
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3 g 2 FRfEx Po(Il) WMEIEN NFEHESH

N 8 s N . Table 2 Kinetic equation parameters of Pb( 1) absorption
1) A o R U8 1 % B AL 25 R4 AT CaO, uation p (1) absorp

onto red mud
SiO,. ALO, fll Fe,Oy; W W) 4 W = 24 7 f

. BSIpAEE R VG = 2501 250 R
B KRR . B . R AR T
T BN 43.8 mh g, 2T BUOE R 33 AE0036OSRERE 0.8534
i - Di—Zsh 2 fm 1069 k=0.0336 006196 0.8272
0137 pm; AR e R A BUR TR R B, 3R

5208 £=00329 0=32704 09230
[T LI P 7 N (Y 2 S ¢ R E I3 5 ) B T 1A
HHEL R AT AR AR . a8 b & A KA
PV BT, ARRARR T AGE S, JRUERRIHFERE

537 k=8.7901 Q=1.2025 0.9951
h— 2 sh 2 10.69  k=5.7546 (Q=1.3340 0.9947
52.08  k,=73.8800 0.=3.6940 0.9599

12574 1.875 mol-kg ',
2) JRUe XK TR B Po(IT) HAT &g i) 2
PrRee 1o MR ImE N 20 gL B, FE

537 a=0.1693 5=0.3463 09315
Elovichsj J] 244551 10.69  a=0.1435 b=0.6385 0.9435
5208  a=0.7190 b=—02284 0.8566

pH=4.0, ] 4 e FE }y 5~50 mg-L ™' B, 2 B 7E
90~120 min B} iK 2|V, LBRF N 10%~45%, FBREE I N 1.06~5.73 mg-g™'. ¥l pH=4, H Al
pH B4, ZRIEM AR Po(Il) U 2, M 10 minfsh, Po(IT) 2B ZABE it 98%, -1 i K %
W Po( 1) ¥ B/ F 0.2 mg- L™ G AR T V5 7K 25 45 HETBObs 1 b 88 — 2805 4o W) & & Ao 1 HE ik B
1.0mg L™ BYZKR .

3) IR pH AT A6 e BE R 2% Po( 1) A R BRACR = AR R s . fe rp M i 40, o
Pt Po(1) i 25 BRBUR B, ZHBRFAT LIS 90% LA F o MU N 1~100 mg L™ I, %) 4
FERR R, RBRREAL, ARUEH KBREE TR

4) AR Xt Po( 1) AW B AT & 100 = h J 2 i Ay, bR 72 52 1k 2 W B BIL 3 AY 45

& % XM
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Characteristics of red mud in combined process and its performance on Pb(1I)

removal in aqueous solution
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Abstract As a general industrial solid waste discharged from the smelting process of alumina, bauxite residue
(red mud) is characterized as large quantity, strong alkalinity, small particle size and rich pore structure. XRF,
XRD, SEM/EDX and other analytical methods were used to study its chemical composition, mineral structure,
particle size, specific surface area, surface morphology and acid neutralization ability. The batch experiments
were conducted to study the Pb( Il ) removal effect in aqueous solution by red mud, and the influences of Pb(1I)
initial concentration and pH on the removal effect were analyzed. The results showed that the main chemical
components of red mud were CaO, SiO,, Al,O, and Fe,O,, and its average specific surface area was 43.8 m*-g .
Red mud had strong acid neutralization ability which was 1.875 mol-kg' towards nitric acid. At the initial
pH=4, the Pb( I ) absorption reaction reached equilibrium within 10 min when the pH was not controlled during
the process, the corresponding Pb( I ) removal rate was 98%~100% with Pb( I ) removal ability of 25.9 mg-g™".
At pH=4, the Pb(Il) removal reaction in aqueous solution reached equilibrium after 90~120 min, and the
removal rate was 10%~45%. Among the Pb( Il ) initial concentrations of 1~100 mg-L™", the higher the initial
Pb(II) concentration, the larger removal amount and the lower removal rate of Pb( Il ). When pH values were 7
and 10, the Pb(Il) removal rates were 92% and 98%, respectively, and the residual Pb(Il) concentration was
less than the maximum permissible discharge concentration of 1.0 mg-L™" for pollutant type I in comprehensive
discharge standard. The Pb(Il ) removal by red mud accorded with the quasi-secondary kinetic model, and the
removal process was dominated by the chemisorption mechanism.

Keywords red mud; alkalinity; heavy metal; lead ion; comprehensive utilization
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