51 & 5
2022 4F 10 A

HES GRS
China Nonferrous Metallurgy

Vol. 51 No.5
Oct. 2022

I R R T 0 18 A B 55

FHEY ) A, RER, F44°, HEE’
(1. ZRIE K G424k, 107 TRPH 110819, 2. PRI TARAR, 77 T 533000,
3. AT TLAER, WiTl HiJH 310000)

[ %] Al BIRY FAREFL, FRGHHEEHYG T EXABE HE A, AR AER
8 : BB ST R R AT BLARGR I B R T 2 BB F )| Bl b BBt R ik A AR R R AL Rk R
W FEM T FRIRBRIZ A GRS A E e AR R AT L R R BRI B AR B S5 C
) 2 h, B M 150 g/ Lo dE4Fik B 260 r/min #AL R G £ E B A E 0.002 2 mol/g, % &4 T,
TR P BACAN F TR FL 90% A L iF B EFRREMAE TN 0.46%  FAFRAREHER, RZEN
FRRAL A KB SRR MRS AR A B B R AR IR B S AR A R BLARUE 8 R T R

KGR EBREE LERRMNF, ZIERANARTERE L ERA KRB LR, XD T A

B B R
[ KAt ]
[FPEDES ] X758 [SCHRpRAERS ] A
DOI:10. 19612/j. enki. enl1-5066/1f. 2022. 05. 007

FALER TR B B vh 7 A K s e IR T
m L FEARKE A = T 2R EES , A 1t
AAbER, A2 0.8 ~3.0 t AR, MRAEEERET EiC
IC5%,2014 4ERR T 35 /21 R RS AN 1 ~
12424 8%, RIE R AR RS 3L S S A, H
R AR Ve LA il e R | i ) e A7 & ok — &R 5]
IRBE I, anis G 3R T /K55

H AT, A FAEE R AR Je A FHEOR 26045 . a1l
AWNEIE (P8 B B ) s RIPE SRR (KT
file B EERRE BEHEATRLSE ) il #in BS e ) (A B
SR FRIE KRN L35 ) (48 A kL e/ [ Ak 32
A5 G B TRE T U AR 00 5 P A 2% o B I 1) e A 3910 45
R DR YR A B ) 241 LA Ty T ) KSR
AP HRETAR B A 3 E T A K K

[ Wi H ] 2021-12-30

[TEHMRIA] LB (1989—) , B IR R BH A, B A58 4, T
U, FEERFFE T 0 R AR AR T T SRR

EFER ] RIS (1965—) B WIF 25 BHA , WL BF 58 4, B9
[ anlin

[5HAE] oA, B, X Ao, 5. 1k A R R T R Je i
RIS S HT]. P EA R4, 2022, 51(5) : 46 -51.

BAGERI, E G L ERR BLB; FRACA A AR SR

[ XEHS] 1672-6103(2022)05-0046-06

HAs R I (A JRIR ¥ (H, 80, HCL,
HNO, H, PO, A HLER) ! R ME SR h ik ( CO,
SO, ) JKIGE KG 4 A L A

VG HAREESGRH A BRA FI4EF= 6 J7 t il
PEA £, B4R 90 1t 7% ~ 8% (I iR , 1%
iz Hurr e B o2 A ke m, iRz
B2 AT A Je b By Rk, D) AT SR B DL R R A H Y.
R T R TR B R KA w2 R B R | A SO
TV IEHERR AR Ve ) 2 m K 2R s AL B L
K BBEET 5 ARVe R R AR AL, LI
Tk R R Ak B AR U Tl AR R Bt 2% |

1 g
1.1 RER
T8 FH AR P RE SR VR T T PR A XK FEE
B EAER A, AR Ve F B IR 1,
£1 R FERS

Table 1 Main compositions of red mud %

W4y ALO; Si0, Fe,0; TiO, Ca0 MgO Na,0 Fii%

i 19.32 12.65 27.81 5.48 17.74 0.33 5.47 27.70

TE : U 3 R SR8 A R BT 1 R D8



2022 4F 10 A4 5 i

EIPRSE  3E A R T AR DBk B -5 ] - 47 -

MR 1 AT, RS RN 27.70% o %A 6
R B 32 B AN, S RO 5. 47 % £ WA
HH R A R AR R B 2 5 0, AR T P AR AN E 3
JEIREE 5 G T LA AR TR S R B IEA A
ARJE P BREAACINN i 2 5 SRR O A ALY ,
TN 17.74% , ok & oA A A AR AL
B AAER DL R b B SRR EE
TR Tl R BR R H TG F R BESC R R
8], HVRIE R 1. 68 mol/L, Wl & T i 1) 4 R
T, k2 fox,
®2 MR LRRRE R T LRI S
Table 2 The metal ions and plankton contents of
activated clay waste acid g/L
Gl 0.14 1. 47 1. 67 0.05 0.74 0.09
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Fig.1 Effect of sulfuric acid addition on leaching

rate of sodium oxide in red mud
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sodium oxide in red mud
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Fig.3 Effect of time on leaching rate of

sodium oxide in red mud
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Study and application of dealkalization of red mud with activated clay waste acid
WANG Ming-li"*, PI Jian-qing’ , ZHAO Zhi-giang’, WEI Jin-chuan®, LIU Jian-guo’
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;
2. Guangxi Tiandong Jinxin Chemical Co. , Ltd. , Baise 533000, China;
3. Hangzhou Jinjiang Group, Hangzhou 310000, China)

Abstract; A large amount of red mud is produced in the process of alumina smelting. The high alkalinity of red
mud restricts its large-scale consumption and application. In this paper, the alkali removal test of red mud was
carried out with waste acid of activated clay. The effects of leaching temperature, leaching time, solid-liquid ratio
and stirring speed on the removal rate of sodium oxide from red mud were investigated, and the composition,
particle size and phase of red mud before and after acid leaching were analyzed. The following conclusions were
drawn; the better conditions for alkali removal of red mud are temperature 55 °C, time 2 h, solid-liquid ratio 150 g/
L, stirring speed 260 r/min, addition of waste acid of activated clay per unit of red mud 0. 0022 mol. Under this
condition, the removal rate of sodium oxide in red mud is more than 90% , the content of sodium oxide in red mud
after leaching is 0. 46% , and the scale consumption of composite red mud is required; after acid leaching, the red
mud has coarsened particle size, smooth surface, reduced voids, disappeared sodium silicon slag phase, and
clavicular gypsum crystals are formed when the acid is excessive. The dealkalized red mud can be used to prepare
cement, silicon calcium sulfur magnesium fertilizer, soil improver, etc. The process simultaneously treats two kinds
of hazardous wastes, namely waste acid of activated clay and red mud, and achieves the goal of treating wastes with
wastes.

Key words: high alkaline red mud; activated clay waste acid; dealkalization; resource utilization; treating wastes

with wastes
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