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Abstract: The solid phase method and liquid phase method for aluminum removal in the chromium compound
production were reviewed. The special emphasis was placed on lime free roasting process. Magnesioferrite
(Mg(Fe,Al),04), sodium aluminosilicate (NaAlSiO,), silicic acid, aluminum magnesium sodium salt(Na;MgAl,Siz0,,)
are the major phases of aluminum containing compound. Certain amounts of silica dioxide or aluminum oxide and such
additives, depending on the chromium containing material, are added to control the molar ratio of SiO, and Al,O; in
order to form aluminum containing compound. The liquid phase methods is relative to the alkali concentration. For
decomposition of aluminates in low alkali solution, carbonate process benefit for the production of easy filterable
aluminum hydroxide with little content of chromate. For decomposition of aluminates in high alkali solution, aluminum
hydroxide is obtained by seed composition following by extraction of great amount of alkali metal hydroxide and
decrease of alkali/aluminum ratio. Finally, the problems and development of aluminum removal process were pointed out
and analyzed.
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1.3.1 Dz bRk
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BRI BT AR WTIE 20 o/L. MR ERIER IR S
HRERENE, AR S, v A SH AL
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2Na“ (aq)+ 2A1(OH); (aq) +1.7[H,Si0,]* (aq) =—

Na,O- Al 05 -1.7Si0, - xH,0 +3.40H " (aq) +
(4-x)H,0 (7)

5 E AL 2 2 R IE S 2% U R £ R R IR
RIS RN AT S I IS B 1) TR AL
G, AR SRR B R, R
W EEAE 95~112 “C O miil LB AT, W5 &0d pH, —

Table 1 Composition of leaching liquor from different roasting processes

¢(Ca0)/(mol'L™")  p(Na,CrO,)/(gL ™)

p(Si0y)/(gL™)  p(ALO3)/(gL™) p(Na0)/(gL™)

Roasting process
Lime containing roastin;
e e =1.00 =200
process' ™

Less lime roasting process

Lime free roasting process!'> *! <0.03 =200

Liquid-phase oxidation of
chromite ore process

[15,40) 0.03-1.00 =300

[38-39] - =200(K,CrOy)

<0.15 <0.30 8-20
>0.15 >0.30 8-20
<0.20 >10.00 8-20
<5.00 <189 =160(K,0)
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FREAE 0.25~5 h P ARG AR . I TTTED) &)
kg, JBRRER S R T kA R A A T
T4

WOTVE TR ETAT, S RS AR N 23 N
WRELRE, SR, 5 SEURRER 2R 1T ki
JEAR NG [RIINE D TUE S A RO, iR B2 ()%
PR RV R T R AR K B T B /K 280K, It i 5
154k,
2,12 FHEMEDEE

IR A RS R e v, R R B BRI
W pH H, AR IRAN A A /KR AT th &
DU, AR AR BER S . hAER R 275
ﬁ:

1) g A

H" (aq) + AI(OH), (aq) == Al(OH);(s) + H,O ®)
2) MK R I

HCrOj (aq)+ Al(OH); (aq) =
Al(OH); (s) + CrO3 ™ (aq)+ H,0 9)

3) AN EES IR ER AN

Cr,0% (aq) + 2Al(OH); (aq) —
2AI(OH),(s) + 2CrO3™ (aq)+ H,0 (10)

4) A EAKER

CO, (g)+ Al(OH); (aq)== Al(OH);, (s) + HCO] (aq)
(11)
TR IR RIS, AR/, e LA
I, BRI L B AR T TR .
IRLTW AR VAR 25 CRE, IRAWSIR T AL
FI[H']s [Cr,0F V[CrOF 1 Z TN R 55, ik
WRIR AL SN B PHAE K 6.0 2247, Fdeiih AL LA
AR AR . 4 T e IR A A B N 0 b
ErA R AT 50 1 5 A0 S0 R 4 R AR e At
YRS, EPME AT IERT, NGB R B G
BERAR Y pH {HAE 6~9 Z[0], AR — T
W, WS TRIEW, WOVE T AR AT,
(R HE N R (B, AN AT R TR R H o
ERIRANARIE R pH AEAE 10 LL_E, 3R AlOS
FIELL AI(OH), T AFAERY, FRIR Eh /K i Ak i A AL
BRI o AR AN BRI AL o W A 7 K 56 A 1k 2
A7) (Allied Chemical Corporation) & FH #4375 5K, LA
ZKERAE R R, BRI 2R 1 N EEAR R
HEATHRL, RNV AERC KA FEEER A KR
BAOMIRAY, SRS Tk, M, el

(P[] IL 9~12 he

A TR SRR, B2 T A B[R] 3R A
AR, SR A AR Ik, AR R
AR N AR, (R A AR R B T A AT 2
AEAEDTE(A R A5).

¥y SPECKETER" K ARHN AR 20 5 R
HlakEke, BESHKERRMNIE B RN
HOR A28 v TR 2K R B AR R IRAN , ARG AEBEFE 0 [F] I
FINZAEAME, IR i I8, R, SIS el
B AR AR o BRI A AR A R A
AR AL TR R be, T2 MBS R WE 1R,
2R e S AR RN R L, 13 B UR B DT
VEo SRJEURY pH A, G B KA 7(0.01~
5 MPa). RFE. DRRITRISE, AHES. il BREEAe A
FOUHE, AEIZNT 5X107° FIRRE . 25/t
KBRS 8, SPB R RR 22 TUER (K 2), 5%
TEBRP A E N AR, 5 — BURIR AL il 1A
SR, T BORKIRAG AR, AR A AR R
— B iR s, A BRI K .

B R T, SRR, A G
JRERIE TR SRR R KRS R 2
B, T E. ARGIR TP RNL A, BORERVE T
TEPEPERVES T BAE LA s Bh A ol TRl Bieay 4y
it EF A1, RO, B 5 /KA 23%~40%; B 54t
F% %2 (L NaCr,07-2H,0 11)0.05%~0.1% . 5 RS2 B T
R, PRI S A ORI A o Rl A
etk F o, AR Tk 2SS, A5 R T B A,
EHEAR CYID L TR A=,

2.2 SEMABENNT BR-SBIRE RS
221 MG YRR

IIONEGA AP v A R0 i B i rh R 20 [
I A5 2 P UTE VBRI S T DR #
VEfRT B, AR B AR 27 S0 245 55 AR PR BN TR X
A R TR =5, SRIE A AR 4 AE T AT g S k4G
HIEBOKAATRIAT . IO B A 2
Tkl
CaO+H,0==Ca(OH), (12)
3Ca(OH), (s) + 2A1(OH); (aq) =

3Ca0-Al, 0, - 6H,0(s) + 20H ™ (aq) (13)

PLE AL K0 11160 g/L i AH S A7 i TR
BL NS0 O] R J i b R R . A
KOH-K,CO5-ALOs-H,0 R4, Wi CaO, TE =4
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Bauxite  Chromite

P

Roasting
Leaching
Solid-liquid Chromium slag
Sodium carbonate separation
Filtrate
Evaporation Desiliconization 1 S;;‘};g;ggggd —= Sodium aluminosilicate
Co,
Carbonation Solid-liquid | _ Aluminium hydroxide
process separation
Filtrate Next procedure
1 US1760788 H Bt & K
Fig. 1 Flow diagram of aluminum removal process in US1760788
CO, Chromate alkali solution

! !

First stage of aluminum
neutralization

l

Solid-liquid separation

!

First aluminum slurry First aluminum-removed solution

l

Second stage of
aluminum neutralization

!

Solid-liquid separation

Co,

Second aluminum-removed solution Second aluminum slurry

l

Neutralization and Chromium-containing
acidification [~ bisulfate or sulfuric acid

l

Filtration and washing process

Pre-acidified liquid Chromium hydroxide

2 CN101723461A PP BB AR R s 2]
Fig. 2 Flow diagram of two-stage aluminum removal process in CN101723461A
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) 3Ca0-ALOy6H,0. RITHIANESG, KB
N, BARHES M4 CasAlFe(SiO4)(OH)g: LA T7 A
I, AEJEAH Cang3All 97Si0.6402.56(OH)gaa0 FE IS5
W ALO; WIS ATRA %S 1.89 g/L LLF. #£ 50%[14
SEACBIREE T, R A SRR D AE s T A A A
A7 S PRI BRI AR o 30y S P T A 0 e o e A 4
B, ESE 3Ca0-ALOs-6H,0 FAHIIAEAE, A, fEfE
FER AT AR KA A R AT 3Ca0-AL05xSi0,+(6-2x)H,0.

IO 2 TR, e s g =9, Rk
DRAEBE 3R 200 SN R 78 73 JEAT - DA 200 I i s 1 45,
SCHRH PG ) CaO IR IR BB ME ) 1.2 £55%,
VIVER) 3Ca0 ALOs6H,0 #7373l AE B IR 2 2k
T KINESAAS, RS eI N4 i
WO RS, DU w(Cr)<0.7%, By
PUHXT LD, AR S ARHR BRK fd A3 21 A B AT
Loist, B AR .
222 RN L M EE AR

BRI AR AR S AT, byl G AR TN B TR
BRI R, SRR PRI B, WANG
B33 4T KOH-K,CrO,-KAIO,-H,0 HI NaOH-
Na,CrO,-NaAlO,-H,O & R IAHKE], FFME T 40 ‘CAHN
80 ‘CHf, K,CrO, fll KAIO, # KOH " IR SE . kL35
HEEEBYSIE ST KO WK BEAR T 50 /L F146 1, KOH-
K,CO;-K,CrO4-ALO5-Si0,-HyO 4 22 HHAR TR AN | ik e A
TR ERIGSE AT R, UESEER MR IS T, Bl
160 r/min, [FHFKREE 1.12%, #4270 r/min, W4
AT AL IR EE TBR 22 0.98%, WEAS A I 2L
b

BT BRI 5 AR R R0, IR T, AR AR
B IRANR IO TR A, #3317 NaOH. NaAlO, I
Na,CrO, MR, KR O B IR vt ik, 133
S Al RS TRAN T A o PR T Bk FE AE 400~600 g/L
Z Il F3ENERRAAR: SRR S, Fhar IFFRAE 50 h
DA b, Al 3RAGERAER A, T SR PR AR AR IR
B sE A B . BASEPUE ST S, fEL b
J5 15 2 i) NaOH-NaAlO,-Na,CrO4-Na,CO;-H,0 14 &
th, 4. Ak IR, SR AR RATD 7 5
mdd AR, A RAR AR
223 AEAALH-F oS A

EH TR BB b A S AIE v AR L2,
T B R 2K LE (n(KLO) (AL O i e, T 3365 H i
53 77 AR MEAE R SRR pTvEdT . T, XY
TR, B R K TR A T BT AL,
AT R B SON R, BE0 T A S
B, k#2555 ZHANG 255 T K,0-ALOs-

H,O-CH;OH 14 & Hh & 5 A0 PR A B T 2748 o 44
AP EEAIATRI, BRI SrIEER L, R
JERH R ERRES . AELEERE L, EFXT DU R %4,
RECIEES G RA I T8, 58 T H TR
I0UF, SR RIS AN o B A E AT S,
il EREERLEAT AN 3.43 FFER 1.9 Ziti. BR)E, AT
FIHF I o R bR Er e, 330 A AR

R B 45 i — T v R R I S AR A B — o 43V
Bl T2 B T il A 2R 005 AR AR SR A 1 2k
R A L 2MARR, LRSI,
HF I EAG,  REFE S BAAIR B e S5 S AU
ghity, BRI, S0V T A0 A R I IR P 7K A AR 31 A
FAERDTE: AAMIIE A S, RPNV SRR T
FrEi A . A Redt— AR S ARG R 2, FEIK
AR, T RRRE R v () A A AR R A

3 RE

HEN 21 2t IR, L FA, SEE AR IR
AT, S E ARG MR SR AR R, P C R
B RS E W R K E R BT R
J&, ARASES AR A AT AT R AR, AT AT
A HEMWRR A #E T EEEE, ek
FE R BRI EANR R, RN, BRER TR AT —
U6 ) R B — AR

1) 8RB T8 S 57k

BRI O B 5 925 PR e PR A S N AT A R A A
1 AF S TR R A BRI [ AH BRI FE T REFE
IR LA . TR R IRAN ISV, ATAEIR A L
JPid R TP N T, (FUE REREARN s A
B R 2 T A 30 B AR N BUAH T 0 R AR I
i, RS RSP v rh O A BUR Y TR TR A
MELVAREE . XTI B DAL T8, RS REREAR
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