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REDUCTION ON CAUSTIC CONSUMPTION
IN ALUMINA REFINERY
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Various attempts have been resorted to minimize the caustic loss either by causticization of the red
mud or by adding lime during digestion. These operations are accompanied by innumerable
problems .In order to overcome the difficulties an attempt has been made to achieve low soda loss
by adding the oxide of an alkaline earth metal.

EXPERIMENTAL

Bauxite Samples

The chemical analysis and XRD testing results of a four Bauxite samples for experiments are listed
in Table — |,

Table — I : Chemical And Mineralogical Composition Of Bauxites

Par?:;:f;tnrs A B c | D §
Lol 21.83 22.90 2272 2172
50, 3256 2.64 283 3.42
Fe,0, 2122 19.10 19.42 20.87_|
TiO, 5.98 BETT 8.92 5.41
A0, 4425 45.67 45.09 44.75
Gibbsite 38.12 39.17 37.55 37.28
Boehmite 293 2.72 3.78 4.05
Diaspore 1.05 1.03 117 | 085
Kaolinite 3.43 429 4.03 537

| Hematite 9.40 8.55 3.16 1043 |

| Goethite 10.98 10.95 66 | 1061 |
Anatase 7.30 8.00 7.86 765
Rutile 1.20 0.90 102 | 088
Quartz |47 0.51 0.76 0.76

| Alumogoethite 105 0.93 134 105

Additives Used

&, Burnt Lime (Active CaQ — 70%)
b. Burnt Magnesite (MgO - 88%),
¢. Dolomite lime (Ca0) - 52.12%, MgO - 37.35%)

= DIGESTION EXPERIMENT PROCEDURE

All the digestion experiments were carried out in an Oil bath bomb autoclave {capacity 150 ml) with
a temperature Controller. Four to six bombs digester can be used for every test. The pre-weighsd
bauxite and additives were mixed with appropriate amount of digestion liguor in the bombs, . The
the bombs were sealed and installed on a rotary frame. The oil bath digester was heated with
thermostatically controlled heating mantle. Desilication of bauxite was carried out at 95 °C for
hours holding time and then digestion was done ar 240 C for 20 minutes. The d igestion conditios
are given in Table — L
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Fable -1 ; Leaching Conditiony

| Desilication | TEJ'['I.[.'.‘.E]'%:‘L.“'E > | r;:'i T

| Time Shrs. |
Digestion Temperature 240 °C

~ 3 Time d 20 mts, .

i Target Molar Ratio ; 155 |

When the digestion was completed the bombs were taken out and chilled with water and
immediately centrifuge to separate the red mud from the aluminate liquor. The

aupernatants was measured by Spectrophotometer.
Tahble - (11,

absorbance of
The decreases in liquor absorbance are shown in
'.1

Table — III : Effect Of Addithves On Liguor Colour

Additives [)u_sngr
| (wt % of Bauxite)

% Decrease in Absorbance
(At 690 nm)

Additives

| Burnt Lime 1.0 5.09 |
(As Cal) 1.5 T4:14
| e 1.0 258.03 |
! ."'...:l- nesile 5 k ij__ﬁ'}' |
Dolomitic 207 20.34 [
_.,-*"f | Lime | 30 33.90 |

Lhe solid residue was carefully washed with bail ing water, filtered, dried and analyzed. The results
of the experiments are shown in Table - 1V,

tuble — 1V : Digestion Experiment Resulfs Of Bauxite With Different Additives

5 | Burnt Lime Magnesite | - [Inlun-{it_i:: Lime ]
| | : | 1% Dolomite I)n:'r;i[e
ih_:.\_:ﬁ;m— Para:- . “':lhtfut 1% CaD| 1.5% (1% MgOl 1.5% | (1.04% Ca0 (1.57% Ca0
' |\i1L' meters | Additive|  of Ca0 of of MgO of & 0.75% Mg() & 1.12%
Bauxite | Bauxite | Bauxite | Bauxite | of Bauxite.) |
[ ‘ Meld of
l | | Bauxite)
| | | DE_| &4t | 8602 | 8694 | 583 | 5594 86,04 86 81
| V| A LSSRT 08U [ 081 | 081 | 0.0 [ 079 | o080 | L]
|1 | BSL | 7899 | 7874 | 78.53 | 73.16 1 72.05 76.63 75.42
i ! DE | 85.77 8545 | 8667 % 90 | 86 _1:_ 8598 | 8628 |
B|SSR | 080 | 080 | 080 | 0 78 | 0.77 0.79 0.78
5 | BSL | 6560 | 6502 | 6483 | 5957 | 5823 63.80 62.60
! _| | _DE 178501 78553 | 86,52 | 859 | 85.62 | 8554 | 8593 |
C | SSR [ 081 081 | 0.8 079 | 0.78 0.79 0.78
| rm 74.62 | 7382 | 73.55 | 68.12 | 66.63 72.44 70.73
| | 8439 | 84.71 | 85.86 | 84.60 | 84 86 8479 | 8523 |
1| D | wz 080 | 080 | 080 | 079 | 0.78 0™ | 078
_ | [ BSL | 9166 | 9107 | 90.56 | 84.08 | &366 | 59358 | 8866
DE - Digestion Efficiency
35R - Ratio of Bound Soda and Si0); in Mud.

BSL - Bound Soda Loss, Kz NaOH I T AlLO,
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Discussion

The effect of various additives on alumina digestion efficiency of bochmitic biuxite is shown in
Table — IV, The experimental results show {hat the additives such as burat lime, magncsite and thi
dofomitic lime have catalytic elfects and the bum lime has more favourable elieet on the digestion
of boehmitic bauxite than the other additives, Increasing he amount of burnt lime, the alumina
extraction efficiency js increased.

The calcite or dolomite affects the toncentration of Vanadium, Fluerine, Phosphorus salts in the
Bayer Liquor. The reaction of Time with phosphorus to form insoluble calemm phosphate and with
fluorine in the SYSlem 10 lorm calcium apatites drastically reduces the phosphate content in the
liquor. Reduction in phosphorus toncentration results in the stabilization of vanadiun salt in the 5
liquor. In the catalytic divestion technology where lime is added @5 a4 it therease. the
productivity of the Process, separation of vapadium salt from (he liquer stregm it an
" optimih, desirable sait Jeyel becomes difficull,

It can be seen from Table IV that the Na,0 ! 8i0; ratio in mud produced in digestion 1, redueed to
Some extent by adding Mz0O. One of the reasons obviously is that some dmount of Na© is replaced
by Me™ in MO due 10 Mz" entering into the crystal lattice of Sodium Auminium Silicate during
the whele digestion process. In this sense Mz s advantageous to the reduction of caustic soda
consumption in digestion process. The major Mg containing compounds in Red Mud produced in
Bayer digestion process are Mg (CGH) 5 and Magnesium Aluminium Silicate. The practice proved
that the scaling containing Magnesium is logse and easy to be removed from the heating surface by
chemical or mechanical mcthods. The comparative XRD patterns of (e digested Mud obtained wig,
different additives are shown in Fig. |,

Fig-1 : Comparative Xpp Pattern 0f Digested Mud
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From the Tg‘i']lf" — ”I il can | e Seen that (¥ 'Il: decrease | n II:|LIII:-" |::L,llI]IJr WAk I'|| 1r|.\_r m _:l_-:lk'.'|"-f_J liguor
resulted from My 20 addition than the lime and dolomitic |I|'| e,

e experiment on solubility of “magnesite is going on,

CONCLUSIONS

fer digestion can be reduced by MgO addition, which may)

Ratio of Na,0 / 5i 0 in Red Mud
be '|-J-..|r1us1e-}l_u to decreasing caustic soda consumption.

2 Magnesite decreases the liquor colour.

I'he scale with Mg content can more easily be removed b

4. The

¥ chemical or Mechanical process.

techno-economics shall be estahli ished b

Lran addition of Magnesite.
- | *
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