CHAPTER 3
BAUXITE CHARACTERISTICS

3.1 Mineralogical Characteristics ¢ Bauxite ies a roeck
comprising chiefly of hydrated aluminium oxides like gi=-
bbsite, boehmite and diaspore, besides impurities in

form of silicar.clay- silt and iron hydroxide, Mineralce
gically, bauxite miy be classified on basis of its predo-
minant alumina minerals into five types e.g, (i) Pure
gibbsitic bauxite (ii) Gibbsitic bauxite containing qua-
rtz (iii) Mixed gibbsitic-boehmitic bauxite (iv) Boehmitic
bauxite and (v) Diasporic bauxite,

Silica in bauxite is mainly found in the form of
kaolinite and quartz, The other mineral. impurities pre-
sent in bauxite are hematite, goethite, anatase, rutile
etc, The gangue minerals present in some bauxites are
chanosite, pyrite, siderite, ilmenite, spﬁene. calcite
and dolomite,

Principal chemical, physical and optical characteriw
stics of main minerales of bauxite are given in table 3.1
and discussed as below 1=

{a) Principal aluminous hydroxides

(i) Gibbsite (¥ al (on)s) or A1,0,, 3H,0),

This is by far the main alumina mineral of bauiites.
The gibbsite content of bauxite horizon ranges from 10 to
90%, generally beinq in the range of 40-70%‘1?, It occurs
Y -iumocilie @8 pseudomorphs of ! in the Dbauxites of relict textures

In nodular and concretionary bauxite, the gibbsite is con-

centrated in the nodules and concretions, relative to matrix.
In pisoids and ooids, the gibbsite concentration is rore in

matrix, The size of gibbsite crystals range from 10-100microns;
It occurs 1-2 mm in size in East Coast Bauxite (ECB) (India).

gt
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& rare aluminz mineral Bayerite ( -AIEOH)3) has been
Teported from Galikonds deposit of BECB, India,
(ii) Boehmite (Y= A10 (OH) or Al,0,, H,0)

_ After Gibbsite, boehmite is the most abundant alumina
mineral founé¢ in bauxites, Though boehmite content in bauz ite

Increases 10-35% locally, its average is less than I%(l).- The

size of the boehmite crystals is generally less thar 10 microns. In

most deposits, beohmite is enriched in pisoids relative to gi=-
bbsite,

(1ii) Diaspore (o€Al0(OH) or A1203, H20)

Almost in all surface deposits, diaspore is distri-
buted from 0,1 - 0.3%(1). The highest average content (40-70%)
have beén reported from two burried bauxite deposits namely Taurus
- Mountains (Turkey) and Nowa Ruda (Polsnd). About 43% diaspore -
is recorded in z small deposit ‘near village saran in Kutch district
(Gujarat), The diaspore crystals range from 10to5¢ microms in
diameter, The matrix barring the pisoids, contein less diaspore and
more kaclinite.

(iv) Besides sbove principle ore forming alumious hydro-
xide minerals, certzin bauxites also contain minor constituent
minerals such as corundum, cliachite (amorphous form of gibbsite
having more hydroxyl molecules), sporogellite, gibbsitogellite,
alumogel, all?_ghance ete, (al_l eamorphous hydrated asluminous

substances) .

(B) Mineral Impurities i

(a) Iron Minerals:

(1) Goethite (£ Feo (OH) or Fe,05 Hy0) ¢ This is
the main iron minerz!l found 1in lateritic bauxites., Upto Q5=153%
goethite is recorded in Indian Bauxites but ranges upto 30-43%
in Cape Bouganville, Western Australia ¢ Goethite crystals

are finely distributed in the matrix of bauxite having aphanitic
texture, It has a typical yellow-brown colour, It occurs
in the form of pisoids, nodules and concretions.
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(i1) Hematite (Fe,0,) s Hemetite is an irom mineral fre-
Quently found in lateritic bauxits, It has been detected im
almost all deposits, Hematite is the major iron mineral im
some burried Mesozoic and Paleozeic bauxite deposits e. Ge
the Tgurus Mountains (Turkey) Decazwville (Erenc:e),,\selgoréd
(USSR), This imparts a typical red colour to bauxite,

(1i1) Pyrite (gesz) : It iszlsulphiae minerszl freguently
found in Kamt The usual forms are hexahedral and
octahedral, Occurrénce of such grains is more common in oxide
and piscids than the matrix of bauxite, ‘

{(iv) Besides the above irom minerals, magz?etite (}’e304).
LR fre (Fed *rioz), maghemite (4 Fe,0), and Siderite (Fecoq)
; are also found im bauxite deposits. Aluminogoethite is alse
reported from some deposits, These iron minerals cormonly eccur

as nodules, concretions and fipne disseminaticns intergrown with

aluminous minerals (12) °

{(b) Titanium Minerals s

The common titanium minerals associated with bauxite

are rutile ('rioz), ilmenite (Fep.TiO3) and titanifercus magne-

Lite which occur as primary minerals. Secondary minerals gnatase
(Ti0,) and leucoxene ('1‘102) also occur as weathering products

in some bauxites. Other titaniferous minerals found in bauxites
are titaniferocus haematite and sphene {(Ca0, Ti0,. SiOz) = a

;é
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(i) Anatase (‘I‘ioz) $ Anatase has bégin detected in almost
“all lateritic bauxite deposits in amounts ranging from 1 to 10%.
"Generally its pei'Centage ‘averages from 2-4%. An exceptionally )

high anatase content upto 15%, characterises some of the basalte
derived bauxites of M.P, {(Imdia) (7).

(ii) Rutile (Tioz) 3 Rutile is also @ widespread mineral
of bauxite, but its average quantity is generally Lasé “than
1%, Upto 6 ¥ rutile has been found in some banded lateritie
bauxite beds of the Overdacht deposits, Suriname., It is
found disseminated throughout bauxite horizons, Rutile has

¢ been found in wany karst bauxites also,- vie, Devonian
' bauxites of the Northern Urals, (USSR) and the Austrian
bauxites where it is found im acicular form.

i e
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(114) Ituenite“nréﬁriﬁaj 3 Ilmenite is less frequemt
in bauxite compared to anatase and rutile. . It is found as
a relict mineral in lateritic bauxites and as Tlastic
grains in Harst bauxites. It's average distribution is
less than 1 % in lateritic bauxites i.e., Hawaiian Islands,
Oregbn, Washingten, Arkansas (Usa), Bakhu-is Mountains
(suriname), Kindia (Guinea) ,etc, However max, 5% ilmer ite
has begn Teported from bauxite deposits of Taurus Mountains
(Turkey) and Southern Vietnam, Eight to 33% ilmenite has
been reported from Jamaican XKarst bauxite where it is
partly leucoxenised, A

{C) Clay Minerals

The major clay minerals found in bauxite iﬁclude
Kaolinite, halloysite (OH)B,’;;S:L4 Al, C,,) and endellite
((OH)B si, A ,0,, 4 H,0). They occur as pockets, veins,
concretions and are intergrown with Al & Fe minerals,

Kzolinite (Al, si, 05;(0HL# t It is by far the
most frequent gilicate mineral of lateritic bauxite,
The high grade, low silica .- bzuxites contain less than
10 % kaolinité7t The kaolinite content is generally lowes®
in the middle parts of bauxite horizons but increases
downWard and becomes predominant in the saprolite\ horizon
(lithomarge)., The concentration of kaolinite is more in

bauxite matrix,

3.1.1 rTexturel Characteristics i

(A} Textures of Authigenic Origin (Insitu 3auxite£?)x

(i) pelitomorphic or Aphanitic Texture : In this
texture the grain size of the material constituting matrix
is &mall and so is not visible'upnqpked eyes? The average
particle size of the matrix is less than 1 micron (size
of clay particle). No individual mineral particles can

be distinguished on polished surface or even under electron
microscope. Pelitomorophic matrix is typical of the post=
triassic bauxite and is abundant in both, karst and

lateritic bauxite, although much more so in Karst bauxites.
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(i1) Microgranular pexture s 1In this texture the
matrix has grains with average particle size of 1 te &
microns, The individual! mineral grains can be_distinguished,
although rather vaguely, under the microprobe and in thin

sections.

(111) Panidiomorphic-granular exture s It consists
predominantly of.idjomorphis (perfectly shaped) mineral
grains in the matrix. The average particle size ranges

from 5 to 100 microns. This texture is usually found in
strongly recrystallised old bauxites and in weakly meta-
morphosed bauxites, Individual mineral grains can be
readily distinguished in thin sections. The grains show
polygonal, mosaic or dovetail contacts,

(iv) Pseudoporphyritic Texture s It comprises micro-
granular texture embedding large autkigenic (insitu)
mineral grains in siaonificant abundance.,

(v) Ooidic {Golitic) Texture 3 It is consisting
predominently of 0o0ids i,e, particles made up of darker and

lighter concentric shells visible under the microscope or
electron microprobe., The shells surround a central nucleus,
The Ciameter of the ooids vary from 100 to 1000 microns

(0.1 to 1 mm). Shells are sharp and distinct and the nuclei
often comprise large authigenic (insitu)_miﬁeral grains
(egs 0f hematite). The shells show increasing sphericity
outwards, Ooidic texture is most common in concentric-
textured b&uxites. The ooides/oolites develop due to dia-
genesis taking place underran overburden «@ever permanently
saturated With ground water. The ooidic texture is more
Common in karst bauxitesthan in lateritic bauxites,

(vi) Pisoidic (Pisolitic) Texture : It consists of
Pisoids/pisolites 1 to 5 m1 (pea sized) in diameter,
texturally similar to ooict, As a rule, either the guclei

of the pisoid are larger o- the shellsiggg thicker, Pisoids
tend to be dark coloured div.: to higher/content Compared to
embedding matrix, They are s>ften harder, in whicéh case

they do not break on hammer..g but are scattered as balls

on Wweathering. Flattened leis or ellipsoid shapes are

EOre common among pisoids ratter than among ooids., Pisoidic
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bauxite are more abundant in karst bauxite than in lateritic
bauxites. Pisoids from Dudh ipahar India show nuclei ma(d
of gibbsite and sShells Cconsisting of boehmitic bauxite3

(vig) Macropisoidic texture ; This texture consists
Predominantly of large bean 8ized pisoids with diameter
greater thar § mm, They are rare in karst bauxites, but rather
frequent in lateritic bauxites. Their usual size ranges
from 5 to 1§ mm, larger ones being very rare, The thickness
of the shells ang size of nucleus inCreases here. The
outermost shells tends to be thicker and richer in iron,
They are darker-eoloured than the embedding matrix and
are often criss-crossed by hatr é:gcks. They are seen
in few bauxite deposits of Katni area (MP - India),

(viig) Pseudobrecciated texture ; The texture ig
common in karst bauxite, Here the matrix is traversed
by a dense network of veins due to gel ageing. The

lumpy matrix Separated by the veins, give it deceptive
brecciated appearence,

(ix) Bodular texture t It is made up pPredominantly
of larger ( 2 em) nodules of circular outline or of
Concretions of irregular form. Most of the nodules are
rich in irom (goethite). Their outer mass is harder and
inner mass is s'Srous.or spongy. They often contain gibbsite
crystals or kaol:gite lining forming geodes7.

(B) Textures of Allot.igeric - Qastic origin (Reworkéd or
Transported pauxite)
(1) Microclastic texture 3 "t is made up predominantly
of microfragments of clas'tic_, (sedin.~. -ary) origin having less
than 60 microms size. Good examples a.* “urnished from
karst bauxites of Southern Urals (USSR) ana '~ wgary,

(11) orbicular @undggaiathtum 8 This t.\ wure

Comprise predominently of round grains and is preva. .\t
in karstic bauxites of Bungary and USSR,
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{ii1i) cConglomeratic 4exture s This texture comprises
psredominently of bauxite pebbles larger than 2 mm size. It
1s seen in bauxite deposits of Nezsa open pit (Hungary) and
Sangaredi (Guinea)., It is commonly seer in deposits of
Jammager (Soiarat, India),

{iw) Breccisted Texture i+ It predominantly comprises
angular bsuxite fragments ranging in size from 2 to 100mm,

‘The fragments are embedded in an aphanitic cement, e.g.
Hzlimpz and Malomvolgy X lens, (Hungary).

(v) aggiomeratic Texture s It is mdde up predomi-
nantly of bswxite boulders larger than 10 cm size e.g.
Mas e Flechoms deposit, Alpilles,(France)and Jamagar
(Gujarat-India’.

(C) Textures »f Metamorphic Bauxites (Emeries)

(i) Granokc.azstic Texture s It is made up of macro-

crystalline grains >f roughly equal size. The average
grain size is greater than 1 mm e.g. Turklstan Rarge (USSR).

(1i) porphyroblastic Texture : It consist of fine
grairned matrix embedding porphyroblast (fully developed
crystals) of larger size.

(11i) Lepidoblastic Texture : It comprises predomi-

nantly of flacky or platv macrocrystals,

3.1.2 Structurali d¢haracteristics

(i) Homogeneous Massive Structure s Unstratified bauxites
are homogeneous in Compositior and textures, Ir thin section,
individual mineral grains ars seen with no pr=-erred orient-
ation at all, Such a structure may be formed during slow cry-
stallisation of = gel like pulp, under very quiet conditions,
This tvpe incliude huge karst=bauxite deposits of Cen<ral
America, deposits of Pacific and parts of the deposits of

Yugoslavia and Greece,



) |

(11) Beterogeneous $tructuee § In this the blocks of
bauxite of given texture and constitution are embedded in
an altogether different type of bauxite mass. The blocks
as 2 rule are composed of hard and high-grade bauxite while
the embedding bauxite is soft and more clayey. One of
the most remarkable examples of this structure of karst;
bauxite is cited from Bedarieux(Southern Ffince),

(i1i1) sStratified Bauxite s The stratification in
bauxite develops due to major textural elements that are
arrangedrparallel to the plane of deposition, This type
is common in the karst bauxite of China and Vietnam,

In a bauxite gzpone -+ often graded arrangement of .
clastic particles with a gradual upward decrease of particle
size may produce graded bedding.

3.1.3 Role of Mineralogy in Alumina poduction

In extractive metallurgy of aluminium, the mtneralogy
of bauxite plays a very significant role eventhough the
-specifications for different industries are mainly based
on chemical characteristics of bauxite, In alumina indu-
stry the dominance or otherwise of the aluminous oxide
minerals, gibbsite, boehmite and diaspore  present in
the bauxite ore, would determine the modifications, if
any, required in the leaching process. For example, a
high boehmite content in bauxite would render the digestion
process more difficult as compared to oﬁe_with high con-
tent of trihycdrate or gibbsite form, Thus the mineralogy
of bauxite pléys an important part in the recovery of
alumina, Other minerals of iron, titanium and silica
only increase the handling of the waste: , which in turn
reducesthe productivity of the plant and incre=zsesthe
production cost, Similarly reactive silica in form of
clay minerals alsb‘plays a significant part in alumina
processing becauséiééch percent of reactive silica present
'increase the loss of both alumina & soda., In non-metallur-
gical useé of bauxite, however the mineralogy plays a
suboerdinate role. :



3.2 PHYSICAL CHARACTERISTICS(g)

Bauxite occurs in & variety of shapes, types and
physical forms, The physical characteristics of bauxite
whiCh are useful in their identificatior, nomenclature

and classificatiorn, are briefly described below 3=

(A) The Fracture 5f Bauxite

G. Bardossy (1990) nss classifieé¢ the fractures normeal ly

founc ir bauxite into following six tTypes $-

i. Unever Fracture s The fracture surface is irregular.

<. Smooth Fracture 3 The fracture surface is entirely
smooth or exhibits minor irregularities only,

3. Rhombohedral Fracture 3 The bauxite on being struck,
falls apart into rhombohedral pipes of larger or

smaller size with plane ané smooth fracture surface,

4, Conchoidal Fracture s The fractured éurface is

grooved with concerntric depressed outline similar to
inner surface of bivalve shell,

S. Foliated Fracture $ The bauxite, on being struck falls
‘apart into thir sheets (fails).

: e
6. Earthy Fracture s The fracture surface is granulate

or earthy, resembling the fracture of soil,

The fractures most commonly found in bauxites include
unever followed by earthy type.

(B) The Touch of Bauxite

Bauxite may be (1) Very rough or touch (2) rough
(3) slightly rough (4) smooth (5) greasy slick
(6) earth}'o

Touch is a function of bauxite texture in which the
mineral composition of the rock plays important role,
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(€) The Hardness and Compactness of Bauxite

(1) Bardness

The time honoured Mohs'Scale is applied to assess
the hardness of bauxite. The various types of karst
bauxites have been assigned the following hardnesses -

{81,Nos } Hardness 1 Bauxite hardness’
S SRURLES RRITRESH
r: § 8 . § high . hardness I
I 2 1 4 I very hard {
i 3 I 3 hard ,
Il 4 } 2-3 } medium hard ‘
; 5 { 1-2 I low hardness {
1 s I e,5-1 § friable soft I
{ % 0.1-0.5 }‘_wconsolidated ;

/A1l roeks of bauxitic composition having hardness
grea{egr_j: v ies, Their extreme hardness is
f/he result of metamorphism. In genernl. the hardness
' of bauxite increases with age. Bauxitea rich ip diaspcr

Wthe boeimitic ones, as the
Lh;we (H 6.5 to 7) imparts it greatmdness.
Lateritic bauxites are soft as a rule when in E“_‘and

\ hardnn conaiderably after winning.

(1i1) Compactness s The compactness of bauxite is
determined by its porosity. The compactness of karst
bauxite is a function of its age, as determined by Bardossy
and Komorb which is given below s-

81, Nog f b I
| S T Dligocene 10-34 X 1
{ 2, Paleocene 8-12 % %
I 3, Turonian 8-10 % %
L Malm -5 % |
; S, Middle Trisssiq 1.5-3 % %

The nature and type of space - fillings is even more
important than the percentage of porosity. Bardossy has
distinguished the following types of bauxite based om
their pore spaces.
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1. Microporous pauxite s Pore size is less than
0,05 mm,

2, Porous Bauxite 3 Pore size ranges from 0,05 -
0.5 mm. The pores can be identified under hand

lens,

3. Vacuolar Bauxite $ The vacuoles are 0,5 = 5 mm
in cdiameter with roughly round or oval cross
sections,

4. Tabulo-Vacuolar Bauxite s The bauxite containing
straight or curved tubular cavities of 1 to 2 mm
diameter and 1-2 cm length, ‘ |

Se Vescicular Bauxite 1 The cavities are larger than

5 mm and are more or less equidimentional in outl ine,
6. Tubulo-Vescicular pauxite 3 It contains tabular

cavities of more than 5 mm diameter and several

centimetres length which may be straight or curved

in outline,
7. Spongy (alveolar) Bauxite s In this type the
vacuoles ané pores are very closely spaced, giving

the bauxite a spongy appearance, These are smallest
interstices distinguished (16 mm),

(D) The colour of Bauxite s Bauxite may vary in colour

from pale yellow, ochre, yellowish brown, brown-pink,
crick-red, chncolete-brown, violet, green, pale grey and

even black., The aluminium and titanium bearing mineral
constituents of bauxite are grey white or colourless and

so are kaolinite and halloysite, The colour of the bauxite
is therefore determined by its iron, manganese oxides and
hydroxides, its clay minerals angd organic matter, Hemacite
imparts a red, pink or violet colour to bauxite while goe -
thite gives it a yellow or yellowish brown colour, Meghemite
imparts bauxite a vyellow brown colour while ferrichamosite
gives a dark brown colour, Finely dispersed pyrite and
marcasite give it a grey colour, Siderite gives a light

grey tinge. Green colour is due.to chlorites, grey and

black due to organic matter and manganese oxides and
hydroxides. Greater the content of darker minerals in

the bauxite darker is the resulting shade,
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The most common colour of laterites is brownish red,
The lateritic bauxites range in colour from yellow to
brown, reddish brown and less frequently red, The ypper
parts of bauxite horiz-ns is often mottled in the deposits
of Maharashtra and M.P., and consists of patches of white, -
pink, violet and brown colour, :

3.3 CHEMICAL CHARACTERISTICS

The five major chemical Constituents i.e, Alg03, Fez03
si0,, Ti0,. and loss-on-ignition (LOI) on dry basis,
including c02 and 302 in some bauxites, constitute more
than 99 X of bauxite Composition, The rest is contributed -
by Fe0, Ca0, Mno, Moo, K20, Nay0 and P,0y, which in total
rarely exceed 1%, The silica (si0,) is found mainly in
form of kaolinite and quartz, respectively known as
‘reactive® and *free’ silica. A comparative account of
the chemical composition of few selected bauxite depdsi‘ts
of the world is given under table 3.3, |

TABLE 3.3 3 Comparative Cherical Characteristics of Few
Bauxite Deposits of the World‘!’

l. |Deposit Country |Chemical Constituents
Nos {Average Percentage)
|TotalX React- E‘e203 T T P | o1
Alzo% ive 1 1 \
sio, 1
- ] §
f Y
1, East Coast |India 47 3 21 1 2 i 28
belt ' |
2, |[Weipa- ]Australia {49 5 ' 12 2 25
Aurukan E
3. Derling= Australia (37 2 17 15 22
Range
{(Alcoa)
4, | core Australia [§1 3 |16 .43 26
5. | Sangaredi |Guinea |60 1 5 | 4 29
16. Kindia | Guinea 48-50| 2 22 2 25
7o Fria Guinea 42<44| 1 23 2 28
8, Trombetas Brazil g 10 1,5 28
9. Paragominasg Brazil 2 5 12 1,5 | 29
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(1) Alumipa

The alumima content in the beuxite deposits
in the world vary from 20 te 70 %‘7). The highest A1203
(67-73%) has been encountered in gibbsite-rich concretions,
containing boehmite or diaspore whereas lowest alumina
values are found in concretions and intercalations of ferritic
or kaolinit.c bauxites. Based on this consideration the
bauxite of the world can be generally divided in following

tWwo Qroups s-

A : el &
.,,«"ﬁ ,,!-‘;,‘;.a B g

gl ibn g

i
4
e
:

Fsl..mi @roups T;Ho.rld Bauxite Range of i

abundance ] Al o, [

2°3
[ _, P
} i, |High Alemina 80% 4052 % §
X Dzl e I
} 2, |Low Alumina 16% < 40% {
1 bauxite l

The variability in A12G3 content in the bauxite may
be related to its texture and structure, 1In bauxite with
aphanitic & reljct textures the chemical variations occur
gradually while it changes in pisoidal, comcretionary,
: blocky and bouldary bauxites, In Kutch depesits (Gujarat),
,‘g large sized, massive bauxite blocks containing upto 58,62%
Al,0, are swrounded by an earthyyfriable, kaolinite-rich
matrix with only 40-46 ¥ alumina, A similar chemical hetro-
geneity has been cbserved in several basalt-derived deposits
of M.P. (India) and in gouthern Vietnam,

In a bauxite proZile,the alumina generally increases
gradually downwards from the top of the bauxite horizon,
reaches its maximum in the middle part and decreases again
towvards the base, In some areas, the vertical distribution
of alumina is remarkably constant e,g, Aurukun-Merapah v
areas :n the Weipa district (Australia), Irregularities im
the vertical distribution of alumina are either due to @i
fference in composition and permeability of the parent
rock (e.g. Zastern Ghats (India) or to local redeposition
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of bauxite (e.g. Sangaredi and Mitchell Plateaux), 1In
Some areas, a complicated polyphase development of
bauxite with mobilization of Al within the profile is the
reason for the unusual variable vertical chemical profile,

(i1) 8ilica s As described earlier, the silica (8102)
in bauxite is mainly found as kaolinite and quartz which
are respectively termed‘;eactive’and 'ffee' silica tégether
called ‘total silicas

?auxitic material containing reactive silica upto
10% are generally referred to a a te. Those having

more than 10X are called siliceous and those

containing more than 23% Si0, are called bauxitic kaol ine

r \4
(bauxitie clay). Bauxites with free-silica (quartz) upto
5% are known as ‘quartz bearing' bauxite,

Bauxites containing on an average 1-3% total silica

are most common. In strongly desilicated deposits like
those of Guinea, Cameroon, Eastern Ghats (India), Mt, Saddleback,
Cape Bogainville, Los Guaicas etc.s the strong desilicat-
ion of the bauxite can be inversely correlated to its alumina,
iron and titanium contents. A large number of lateritic
bauxites contain 4-8% total 3102. Both quartz-free and

quartz containing bauxites belong to this group, This

less perfect desilication can be explained by a higher
8ilica content of the parent rock and less perfect drainage,
There are relatively few bauxite deposits where the average
$10, content (non reactive) is more than 8%, These are
mainly Paleozoic bauxite deposits, The texture and stru-
cture-dependent wvariability of the silica content is
highest’' in nodular, concretionary and blocky bauxites,
The vertical and lateral distribution of the non-reactive
silica being a component of residual origins' depends
postly on mineralogicai differences of the parent rock com-
position,

There is generally a pronounced increase of the
geactive silica at the bottom of the bauxite horizon,
Ipfiltrating the bauxite horizon, it react® with the
ajumina minerals to produce secondary kaolinite,
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(i1i) Iron

The iron content in bauxite samples ranges from
0,5 to 65 %, the common range being 1 to 40X, The lowest average
iron content is reporteéxfrom the deposits of white bauxite
in the Guyana coastal belt (1-4%), The low iron content in
the parent rocks is-reflected in* low iron content in bauxite
deposits. A particularly low iron content has been found in
the white bauxite wf the Escape River district, Australia
(1%) and in the grenite-derived bauxite east of Dalat, in
Soushern Vietnam (2%)(7)

The majority of the laterite bauxite deposits contain
1C- 3% Fe,0., such as most Guineasy, Indian and Australian
‘bauxites, A srmaller number of deposits derived from basic

.

rockb, contain 25 - 35% iron.

The variability of iron vismaevis. other major
chemical components is highest in bauxite. ®Tkis is best
illustrated by highly ferruginous duricrusts with 50=-65%
Fe203 occuring over white bauxite containing ‘less than 3%
iron €g. Guiana coastal belt, and granite-drived bauxite in
scuthern Vietnam,

In the bauxite zeme ,the iron decreases down-
wards from top. in several deposits and tends to increase
a8gain at the bottom of the bauxite horizon; e.g., Weipa deposits
and Andhra Pradesh (India). In other deposits, the deerease
of iron contirues through the transition zone and into the )
saprolite zone (lithomarge), In the Eastern Ghats, the iron
tends to be concentrated on the highest altitude of the
uneven plateau surfaces,

(iv) Titanium

In bauxite, the titania (T10,) ranges from 0.1 to
25%, the most common range being 1-4% The highest Tio,
content have been reported _rom the basalt-derived bauxite
deposits of M.P,, India (8~10%), The lowest averages are
characteristic of the grapite-derlved baux1t95 of Sbuthern
Vietnam (0,5%) and Yos Pijiguaos (1-2%), 1In mbst deposits.
the average Tio2 cOontent ig 2-3%., The average increases
to 4-5% in basalt and dolerite~derived derosits, Both low
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and high T102 averages are directly related to the Tioz content
of the parent rock(7)

(v)  Loss on Ignition/Combined water

Lateritic bauxites are characterised by high value
of combined water mainly because of high trihydrate (gibbsite)
content of most surface deposits, The loss on ignition in
bauxites can be close to that of gibbsite, that is, it can
frequently reach 31-34%, The average loss on ignition of the
bauxite horizon is highest (28-31%) in the high alumina, tri-
hydrate type, low iron dgpggz;;:_ﬁaggﬁiowest averagérlcsa-on-
ignition (15-19%) is found in the monohydrate type-boehmitic
and diasporic deposits(7).

-~

3.4 Technelogical characteristics

(11)
(1) Al,o./s i0, Ratio

The ratio of A1203/Sio2 can be used as a~par3méter
for aluminium production. However, this Can be used for
individual bauxite deposit with defined mineralogy, texture
and other technological characteristics, For example, the -
economically acceptable alumina/silica ratio for Korba plant
of BAICO is more than 14 for Amarkantak and Phutkapahar type
ores, However this ratio may be different for different
bauxite deposits,

(11) Mineralogical Porms of Al,0,

Pure gibbsitic ore is considered best for
alumina production as it contains easily digestable tri-
hydrate minerals with mono-hydrate minerals constituting
less than 5 %, Major bauxite deposits of the world such
as East Coast Deposits (India), Darling Range {Australia),
Sangaredi, Fria and Kindia deposits (Guinea) fall under
this Category. Indian deposits other than East Coast,
';;gz}alian and Jamaican deposits mainly belong to bOehmite
type (monohydrate) ore..Boehmitic bayxite dcesn't have minor quantie
ty of gibbsite.The bauxite deposits of Jammu & Kashmir (India}
?;ﬁizrunder the diasporig type (monohydrate) zjth more than
70% alumina locked-up in diaspore., This is pot considered
QZEEZSIE“ESr Bayers process as per the present techno-economics
of alumina production,
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FERED Si0, content

The silica in bauxite plays a very significant
role in alumina production and is responsible for the loss
of caustic soda and alumina in BayergAprocéss. It is
found mainly in the form of eolinite(reactive silica)
and quartz, (free{silica) thé later one is technologically
less deliterious *han the reactive silica locked-up in
kaolinite, 1In the Bayer} process reactive gilica dissolves
and reacts with alumina and caustic soda to form sod ium
ajuminium silicate (desilication product) thms resulting
i logs of both alumina and caustic soda. At high preséure
digestion,even part of free quartz also'becames reactive and
Causes similar losses. It is thus observed that for one
Percent increase in Siozvin bauxité, about 19 Kg, NaOH
per tonne of Al 203 is consumed along with the loss of
about lzil?nits of alumina in the form of dgsilication

product

{i¥) Presence of other mineral impurities 3

Haematite (Fe203), geothite, rutile, anatase,
organ:c mstter, carbonate, sulphur compounds, phosphorus,
zinc and vanadium minerals are deliterious constitutents
of bauxite for the Bayer's process. It not only promotes
formation of phases which increase the NaOH and Alz 3
losses and decrease the separat ability of red mud but also
tendsto dissolve and accumulate in the digestion liquor.

The technological characteristics of bauxite in some
¢f important alumina plants in India and the world are
furnished in table 3,4,

3.5 Characterigtics of indian and World bauxitg

365.1 Indian Bauxitesclo)

(i) Eastern Ghats (A.P., & Orissa) 8 The bauxite of
this belt is low in silica (1.5 - 3.5%), low titania (1-3%)
high iron (8-28 % Fe 203) and contains less than 1 % P,0g,
V2 X MnO, MgO, Cao0, Na2 3 .and K 0 put together,
The main aluminous mineral in this deposit is gibbsite
(more than 95%) while the boehmite is insignificant { £2%),
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The silica occurs mainly in form of kaolinite with only
20=30 % 810, occurring as free quartz, Anatase is the

major titanium mineral followed by rutile and ilmenite,
Geothite and hematite occur in variable proportions(IO).

(i1) Western Ghats

N

The Dhangarwadi and Udgiri deposits of Maha-
rashtra mainly represent this group. The average Alzo3
content is 5%, whereas 5102, Fe203, Tioz and LOI constie
tute 3,5 %, 13%, 4.8% and 27% respectively, The major alue
minous mineral is gibbsite followed by boehmite and traces
of diapore, About 20=25% alumina occurs in form of boehmite;
More than 90X silica is locked up in kgolinite,

(1iiF Inland High Level Plateaux

A large number of scattered bauxite deposgits
of Central India are classified under this group, 1In phy-
sico=chemical characters and minerologyfthe bauxite is
similar to Western Ghat deposits, The only exception is
higher content of titanium and noticeable quantity of
diaspore in some deposits falling under this group,

(iv) Inland Low Level Hillocks :

Few of the bauxite deposits falling under this
group viz. Katni deposits are characterised by fairly low
and silica content and thus can be used for refractory

purpose,
(v) Coastal Plains s

The bauxite deposits of Kutch and Saurashtra
in Gujarat uniquely occur nearer to MsSL, These are known
for their superior quality, and are most suitable for
refractory and chemical industries. Two types af bauxite
formations, for example hard massive bouldery tybe and
transported type are noticed in this group which are
characterised by very high alumina (755% Al,0,), low
to medinm silica (1.5 - 5%) and low iron (/10% Fe,0,i.
The dominant aluminous mineral is gibbsite followed by
boehmite and traces of diaspore. The silica is mostly
found in kaolinite and quartz is present only in small

quantity,
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The main characteristics of Indian bauxites are
furnished in Table 3,5,1 and 3.5.2,

3,5.,2 World Bauxite

(1) Augtralia s Except for Darling Range deposit,
mineralogically,other bauxite deposits of Australia,either
boehmitic or mixed gibbsite-boehmitic types,:- are chara-
cterised by high reactive silica,.

(ii) Jamaica s Bauxite occurs here in the form of
pockets or blankets on karst surface of the underlying
limestone. The profile of the bauxite is so uneven that
pdpes of bauxites extend in limestone or pinnacles of the
later intrude the bauxite zone.

(ii1i) Guimea s The Kindia deposit is the third
largest deposit of the country., The ore contains approxi-
mately 48 % A1203 although there are high grade ores where
the alumina content reaches 60%, The bauxite is largely
gibbsitie with subordinate amounts of boehmite, which occa-
sionally goes upto 20%, Iron is high (18-20% as re203)
and occurs as hematite and hydrated oxides,

The main characteristics of  some of bauxites
deposits of world are given in Table 3.5.3.

L 23
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