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and ooour alosls Goe present gaoces 05 the sadeterranesan

from FPort Sald bto Abu Qir east of Alexandria. These
large depogits of black sands contain stratvigic and
economic minerals whici are sultable for profitavle
industrial exploitatien and they contain raw materials
for atoamlc energy and others for engineering and
netallurgical industries, Taese values of heavy
ecenomnlc minerals are widely distributed in the beach
sands, sand dupes and sand pars along our northern
beaches. &l Shazly (1964) esticated tae reserves of

B

economic minerals on Thne beaches Zrow abu YWirp o

<t

o Pert
Said as 52,802,300 tous in tie top meter and 616,046,000
tong in the toP twenty meters, Tne fgypbian beach
deposlts are uaidue cencerning the cuantities and tenors

of 1ts valusable neavy econonmlc awd gtratesic winerals,

PR PN SR G S O

JEY nave cnosen liuenite and

circony The Torasr is an important cenuucti aineral and

- Po o Ce g ey o e e S e - v T e e P .
tie latter is A non congueblng @rianeras of parvaoiuaiar
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pie Luaportanee.

Ine role i nigh benelon electrostatlic separelion
processes 1n The recovery of nigh grade illmenite and
zircon concentrates is essential and even decisive,
Hence the behavieur of the Hgyptian beach ilmenite and
zircon in the high tension electrostatic separator
(Carpco model HP 167) has been invesbigated. Very
clean samples of Hgyptian beach Ilmenite ( + 99% )
and zircon ( + 99% ) were prepared by wet tabling and
magnetic separation only. This study of individual
pure minerals 1s a necessity te guilde any further
studies to define the cptimum conditions of electrical
separation when utilised for solving diflferent trobplems
of producing marketavle grades of these two imporbant
Bryptlian beacih minerals and to help a successiul
separation of impurities of these two minerals detericrating

the grades of other beach minerals corcentrates.

.

The effects oi some important conditious as gpec
of robor ( r.pe.), volbtage, teanperature »f sand, pelarity
o1 charged electrodes and thelr orientation relative to

cach other and to tie caqsrier rotor, position < the [eeding
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sranbiodes we

explanation ol

mainiy on the
introduced by
charging, btie
properties of

nature of the

'
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e Jnvesuigated,  Drlade Lor theorsticald
obae aguantified results were tried based
conceots of A t ( prereversal time lag )
Mora (1962), the phenomena of frictional
effect of temperature on the electrical

minerals and The specific mineralogical

Ezyptian beach ilmenite and zircon.

ES.0.00.00.6.0.0.0.W.4

Central Library - Ain Shams University

1
P




darker colour, a lower reflectivity, and a redalsih srown

internal reflectvion 1f compared to normal Limenite,

Structure and chemical composition.

Deer (1966, indicated that ilmenite is a titanate

+2 Ti+2

of ferrcus iron ( Fe 05) rather than a double
oxide of ferric iron and titenium { Fe'™d Dit2 05). Its
structure is somewhat similiar to that of hematite but
with some distortion in the oxygen layers. Along the
directien of the triad axis, pairs of Ti ions altermate
with pairs of Fe+2 ions, thus each catvion layer is a
nixture of Fe+? and Ti. In the series Fe Ti O5 - Fezo5
there is a steady decrease in the rhombohedral cell edge
from ilmenite to hematite, With introduction of
considerable manganese, the cell dimensions increase
appreciably. The formula of llmenite may be fully
expressed as ( re, ilg, Mn ) Ti O5 with only a limited
anount of Mg and Ma, Hammoud (1966) carried out an X~ray
spectrographlc analysis for a pure sample of lluenite.
The eiements: ¥e Ti { + IMp, Cr, Ca, Mz ) - V, Nb, Co, Cun
Ni, Zn were recorded, It was also found bhat there is a

relation between the magretic susceptibility of jlmenite

Central Library - Ain Shams University



FOGL LA — I8k U LT
Lhoernincds Jdoemipoded e Ui e e i na L iTe LB Dl
orp o nectin., o Ok O ohenponitiilre. LOLE ClianEe WdS

notilced to e gradual 1n sone caseg, resulting in

the primary stage or slagatly altered grainsg an
oriented lamellae of rutlle in hematite accompanied
by rutile spindles siowing more or less the same
orientation. In wore advanced stages of alteration,
the rutile becomes well defined having a derinite
crientation in the aematite. Wihen complete alteration
taxes place, the 1llmenite is Totally decomposed tn
orieuted interyrowtns of rutile in hematite. Ramdonr
( 1S40 - 1955) explained the efrect ov vemperature

cin zlmenite by the followaing eyuation:

2 Fe Ti 0y + O heat o e 0y + 2 41 0

He statoed bhat at aign Veusperabures (;} 1110°C,)

2

pseudobirocklte 1s cevelopsd at cne expense oi such
rutile — hematite iutergrowtais. e also indicated
torat toe sranalarvit; aad toe clearance o Tuae

cricuvatiocn o1 toe puvlie —~ fdematite Linlersroybas

ig indivenced by Lts teaperabture ol Ioraatinm.
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catesirn itos o0 TiBlle - acatase, greyiod Jolte Lo colour

¥

WitnoAa yeliowansl walte srterual redlection and aaving a
nicroporous structure, Tals alteration process was
supgested to proceed tarcu nh three stazes ( Bally et al
1956

— Incipient stage:

otarts with the leucoxenation of the surface followed
by Tiie appearaunce of elongated striuzers or round
ratecines of a material witih reflectivity near or

slightly lowery Laan rutile,

— Amoxrphous iron tibanium oxide stave:

|

The altered arcas bLecone elongated and merze into
one auotner. The end product s esgentially an

amncrphous 1ron—titaniun oxide.

- Leucoxene stage:

Pevelopment of leucciene at Tae e.upense ol amerpiaous
1ron — btitanium oxide. The leucoxene developed atb
thls stage has a seeminily erystalline appearance.
The alteration of 1lmenrte .ato leucoreile results
in a azgher titaniuag countent wito a 2is.er o«didabion

0f iron and 4 decrease 1 tne magnetic susceptibllity.
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dasley and Cawmcron (1957) su, .«

subordinate anatvase,

Karknanavala et al (1959) considered it a mixture ol
hematlbe, pueudcbroonlite and rublle 1n an average molar
ratio of approximately L ¢+ 5 ¢ 7 ag 1n tone brown
leucoxene from suillon.

Plinter (1960) attributed tae presepce of pseudobrookite
in The brown leucoxene from Yulllon to 1ts occurence as

a primary wmineral in bac source ared.

Bolfa et al (1961) found that tae compoglition oi the

altered iluenites Lrom the rocks and sdnus of Lizda ascar
closely approacnes tue molecular constituvion or arizonlite
¥Fe. G Ti O.

( a 3' 5 Ci).

beer (Ll96G) ztated tnat arizenite is probably a mixture

of minerals includin., aematite, pseudovrooxibe und cutile

and sonmebimes ailso contalned anavase.
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solutbtious and =xsclutions between jlmenite — henatite

rutile — maznetite,

A

dematite exsclution:

At high tewperature, ilmenite and nematite form a
continuous solid sceution series, OUOn moderately
slow cooliny unwmizin, btakeg place into wwe solid
sclutions, Tewrrillimenite and Titanhematilte, The

' |

llmenite — nematvlite inbergrowith account for tac
relative increa.e 1 the perceinvape 1T 1ron oxlues.
According to Deer (1966), i1v aas been found exper-
imnentally tonat at 1050°C a coupnleve solubiilsy
exists ocetween llmenite aund asmalbite, but at lowsr
Tewperatures, taere 1s an inereasingly larsger
missibility sap extendiiy; frow approximately 55 to
67 wol 5 at 950°C, Acco.ding to bdwaprds (1947)

the end product of uxaixan, is an 1linenite wits

P

5% F8205 and btiltamienatove w2t 0% T QP in zolid

]

solabion. dowever Basta (1952, 1955 W) .ound G.aat
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bgyptinn beach ilmenite, OUccaslonally Fine meedles

of rutile are observed (3octor 1966), Hdwards (1947)
believed that the rutile lomellae are an earlier
generatlion than the ferriilmenite exsolution bodies.
Ramdohr (1955) considered thnem inbermedinte between

the first and second generation of ferrillmenite
exsolutions. However Basta (1959) thinks thot the
unmixing of the ilmenite hematite solid soliution to
ferriilmenite and titanhemiatite storts before the
scparation ol Tthe excess of Ti O2 as rutile., According
to Ramdohr - (1956), the formatilon of rutile exsolutions
is o result of partial oxidation (under high oxidation
potential) ol the Ye ‘l‘iO5 in a mixed crystal lying near
the F3205 - Fo TiOB Join, on the T1 02 side ol the
gysben e O — FeaO5 - Ti 02 to hematite and rubile

accordin, vo tue Lfollowling equotlions

-3

2 Fe Ti0. Fe w2 MO,
2 e “UD + O ; b205 2 i uﬁ

The roesulbing raiile 1s then dissolved at sufTicient

temperature (very roughly'2‘550°0.) in the Fe 240, —
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Rutile exsolutLons:

y——

Bxgolution of rutile in ilmenite ds for less comacn thasn
those of Titanhewatite. Basta (1959 b) indicated that
there is a limited solid sclution beftween rutile and

ilmenite winlch does not excced 6 % Ti O2 at about 1050°C,

Magnetite exsolubions:

According to Basta (1953 - 1960), a limited solid solution
between maznetite and ilmenite and 1v is possibly in tuoe
range of % -~ 4 % at 1050°C. with temperature fall, the

mognebtite is exsolved as fine needlesfﬁigallel to (0001)

plancs of ilmenite., Boctor (1966) i&é;ﬁ& +d bthat such
¥ Sy

intergrowbhs are¢ rore in the ilmenite of Rosetta und
Damietta block sands., He zlso noticed tnat in some
twinned ilmenite grains few relatively coarse tabular
lawmelliae or fine prains of wagnetite are developed inside

tae twin lamellae, Accordinz to Ramdoir (1956), the

ioogsening of whe llmenite lavttice due o twinning

facilitates the aosorpbilon nd miszrition or btae henatite

exselutions later reduced Lo magnevite.
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Ihis caa be explazued by Tue fact taat tac cleaviics Ca, wf,

i, Cu, Co a.d i¥n. can supshitute cor Tne Je e iomn in ilmenite,

- a 1 - . -
According bo Goldsamidt (1954) ort? anma V¥ nay replace
2 Ti*q. Haamoud (1966) stated Gaat vao vanadium counbent in
The Hoyptian beach ilmenite ig ranging firom 0,05 to 0.12 %

VEO5 and also it conbaluns carowmium ranglng ITrom 0,10 to

0.58 % Cr2 05.

Mass kapnetic busceptilpility:—

e R e T e A M | s

Iimenite was found Lo cover & wide ranse ol masnetic
susceptibility. It was recoverea witain 5,000 ~ 7,000
Oersted ranscu wila maxinum ativracvabllify abt 4,000 - 6,000

spbia ilmenits

=™

Oersted, Jammoud {(195%) found that

develors 4 lncredse 1 ddapnesic suscootibility avter

. - T T L, T . ST fela I P
roastoiry,  Glo wegias e saxke place at 200°C. and is
pronoulced an o waterial aeates To 450°0, A saapls o L

roastbed (420 -~ 450°C, ) aa weised wloacosse cun driachuosateq

- I
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macnebically by haibd aapaet,  The stroog]

v
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