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Thesis Title Synthesis of Titanium Dioxide‘fr;m Crude
Exbract of Ilmenite by Chlorination Method

Author Mr.Abdulnaser Hajesamoh

Hajor Program Chemical Studies

Acadanic Year 1983
Abstract

crude extraect of ilmenite contains 0.41 #Fe,0.10 %
Zr , 0.59 % Nb , and 1.86 %» ¥ by weight as impurities.
This crude extract of ilmenite was used as a starting
material for the synthesis of TiO, by the chlorination
nethod. Activated chareoal was used as a reducer and was
prenixed with crude extract at the ratio 3 : 1 by weight
( crude exbtract : charcoal ). The mixture was allowed to
react with chlorine at 400 , 500, and 600 °C and dispersed
into water. The products Ti0, thus obtained were Theabed
up to 950 % for 3 hrs before veighing at room temperature.
The yields were 49.01, 53.96, and 57.84 %, respectively ,
as compared to the starting weight of the crude extract
used. In the comparison runs under the same conditions but
with Ti0, from shelf as a starting material the products
Ti0, obatained were 80.86, 75.83, and 76.73 ¢ by weight,
respectively.

The products Ti0, were analysed quantitatively
using Energy Dispersive X-Ray Fluorescence ( EDXRF )

spectrometer. The samples were prepared by mixing with



gorn  sbtarch ¢ 5 : 1 by weights corn starch : Ti0, ) and
pressed into pellets under pressure 8 ton/square inch.
Data acquisition and all the relevant computation were
carried out by the EDXRF version 1.31 software.The resulis
show that the prodwcts Ti0, obbained from crude extract of
iluenite at the reaction temperature of 400 , 500 , and
600 °C contain 99.70 , 98.30 and 98.10 % Ti0, hy weight,
respectively. The impurities are Fe , Nb , and W whose
contbents increase with increasing_temperature.On the other
hand, the products Ti0, obtained from reaction of TiO,
from shelf, under the same‘condihions , contain 99.95 ,
99.97 , and 99.98 # Ti0, by weight. The only impurity to

this batch of products is Fe.
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Atomic weight

Atomic volume,cc per gram-atom
Atomic radius in Angstrom units
Density at 20 ¢C, g/cc

Melting point, ¢C

Boiling point, 0C

Lincar coefficient of expansion, 20 to 300 °C, microinches per inch per 6C 82

Atomic number
Latent heat of fusion, kcal/mole
Latent heat vaporization, kcal/mole
Latent heat transformation, kcal/mole
Electrical conductivity, per cent of copper
Electrical resistivity, mirohm-cm
Superconductivity, K
Specific heat, cal/g/OC at 20 °C
Thermal conductivity, cal/cm/sec/0C
Surlace tension at melting poing, dynes per centimeter
Crystal structure

Below 882 oC

bove 882 °(C

Lattice constants
Alpha

Beta
Work function, eV
Thermal neutron absorption cross section, barns
Modulus of clasticity, psi
Tensile strenght, ultimate 25 0C, psi

yield, 25 0C, psi

Elongation, 25 0C, %-
Hardness, Vickers

22
5
122.5
1.05
3.6
42
bellow 1.73
0.13
0.04
1427
Close-packed
hexagonal
Alpha form
Body-centered
cubic
Beta form

a=2.9504
b = 4.6833
¢ = 3.3065
4.17
5.8
1.55x100
34.000
260.000
54
80-10
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3686.
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Timenite Suiphujric Acid
[ ¥ Digestion
Crystallization
) : ! ‘ l
Hydrolysts Iron Sulphate
Filtration & Washing
I
Calcination Washing Sulphuric Acid

Milling. Classification.
Surface Treatment
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TiO,, Pigment
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3

R1TIY 2
AnFzauninaindaauanall 1971
MAINEe
%’aTswwqmmwmm domufite nsvvaunsnde  dnlsuddetl  Touasiiv
KM Hamilton,Miss C 116 7.1
CBT Ashtabula,Ohio C 40 24
ACY Piney River,Va. S 36 22
Savannah,Ga, S 144 87 109
-DUP Antioch,Calif. C 54 3.3
Edgemoor,Del. S,C 156 9.1 24.6
New Johnsonville, TennC 200 122
GLD Baltimore,Md. S 162 9.9
NL Sayrevilie,NJ, S,C 344 209
St.Louis.Mo. S 216 13.3 30
NJZ Gloucester,NJ, S 92 5.6
PPG" New Martinsville, W.VaC 36 2.2
SW Ashtabula,Ohio C 54 33
1644 100.0

S—=sulfate ; C=chloride

o
nin =

Patton, T.C., 1973 :8
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Coke — L
—r—— | Chlornnation

Purification

I
Waste Chloride

Purified TiCl 4

O
2
: Chlorine
JJ BN Oxidation —

L 4

Milling. Classification.
Surface Treatment

!

TiO, Pigment

4 $ by 4
nwlasnan 2 wRRsiuRaRANTRILRIIEN TiO, a%ﬂuﬁzlnﬂﬁaanﬁsuau
w4
N1IARATTA

4
nuv :  Yamada, S., 1976 : 34
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4 FEYE A | .
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Dilute Acid
Washings

CRYSTAL .
CRYSTALLIZATION CLAREFICATIONI
REMOVAL
Residue
WASHING
Gangue to drain
|
[ FILTRATION}
.
EVAPORATION HYDROLYSIS ¥ FILTER
FILTRATION
BLEACH
CALCINATION & WASHING
PRODUCT

¥Walker (19687)

o
it ¢ Judd, B. uaz Palmer, E.R., 1972

Barkdale ¢1968)

:t 23.
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Acid Filter to drain
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TEaCOR-SRay SPECTRAL DISFLAY
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TRACOR-HRAY SPECTRAL DISPLAY

SFECTRUM = P CEI &

TUBE VOLTAGE : 85 KV FILTER USED : ND FILTER
TUBE CURRENT 0.01 mA LIVETIME : S0 SEC
ATHOSFHERE AIR

F.8. = 2k

bbb g dedes b doedoobaediedvobood e duas bl oo ts

H F 1"
= oM t
F M Fodl H
R £ ) | ' {1 b I]} 4 Ig\! 1l 14 J-[ &
1 f " F
J\,‘ ™ ) '|L ) IIJ Ls' t,' . I N

o e ¢
SO S i aa by -
e eyt Bl oy

‘I}HTP'IT’T] HT'E ﬂTf QTF'T‘%TTH [ '{‘HTTTWTITI'I'TTITI T]WFFUTT‘TTTWF{ETPTrT{Tﬂ TITTTR rﬂTT{ TTITT

= ) e 11 te 13 i34 15 i& 17 g 1% 24

b i T 4 5 &
HEV

o ‘ . 4
awidTsnay 31 uﬂﬁﬁﬁtﬂﬂﬁiﬂﬁﬂﬂWT%lﬁ?ﬂvﬁLBQQNHWWﬂﬂG Tio, 1

{ ) o 1a I - o
HqLﬂ1ﬁzu31ﬂﬂ1uﬁnﬁnaﬂunaquﬁaaLHTuanqmugu 500 C



111

TRACOR-=RaY SFECTRaAL DISFLAY
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EDXRF ANALYSIS
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EDYXRF ANALYSIS
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