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.00 INTRODUCTION

-~
In accordance with UNIDC substantive terms of reference dated
04.03.82, and the telex dated 15.05.832. Institut for Testing of
+“aterials in Belgrade, carried out tests of samples from Sudan.
The samples have been collected by ar.retar Nitiforovid during
his geological exploration of Soba silt derosit and orospection
of sone other localies in accordance with the goal of his work
on UNIDO project 35i/3ud/81/801.

f—iéis rerort presents results of 29 individual ceramic tests,
5 comnlete ceramic tests, 8 study ceranic tests and some tests
of kaolin samples fron Fiteihab.Samplaes of black cotton soil and
clay from »nond on the bvank of Blue Hile, have been tested on ex-
pansica.
“aia goal of the research was to solve the problem of raw mate-
rials for new brick plant on location of Soba University Farm,
near Khartoum.
3ilt from deposit in Soba is considersd as basic raw material ,

for brick making, while clay from pond, kaolin, black cotton soil

dung and ground nuts hulls are considered as materials which can

PR
<

imnrove quality of the bricks if added in certain percentage.
One of the main obstacle which we met in work on this task was

a linited guantity of samples that we got.This relates narticu-

' lary to the samnles which are provided from holes in Goba,

Only two tests which are carried out with addition of conbustiblf
materials, are sufficient enough for getting rhe indications of
pos3ibility of usage of such materials with multinle goal: 1.) ta
impfove workability of raw material 2,) to imnprove fuel econony

and 3.) to get brick nroducts as light as possible.
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H

Kaolin from location of Fiteihab was tested, through nrelinmina-

ry tests, for usage in fine ceramics.yuitz sufficient results

3
H
=
7
p]
[§)

oharact

nave been achieved.ailso, sufficient results are achievzd with
3 in which kaolin was usad for decreasinge of The clay
ity.
eristics of Hlack cot'lon s0il mad clays froa mond indicad
ir oxpandability and we nzve nade clomentary tests in thi
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1. Laboratory tests of individual samples

Sample Carbonate Linear Linear

mark reaction shrinkage shrinkage _
at drying (7) at firing (%)

A-1

0,0-2,6 m weak 3,50 0,52

A-1

2,6-5,7 m strong 11,00 1,12

B-1

0,0-2,8 o weak 3,00 1,83

B-1

2,5-5,7 o - - -

C-1 o

¢,0-2,85 m strong 3,00 1,09

C-1 o

2,35-5,7 o weak 7,00 0,0

A=2 o

0,0-3,0 =n weak 5,00 -

A2

3,0=5,2 m medium £,00 0,53

B3-2 —

0,C-3,5 = strong 6,5C 0,C

B-2 - - ———

3,6-7,2 n mediun 4,50 3,14

o] e - —_—

C,0-5,C m strong 5,C0 o,C

=) . e m

5,0-6,2 m strong 5,C0 1,C5

A7 -

0,C-%2,4 m strong 7,50 0,54

=3 B S U

3,4-7,0 n weak £,50 0,C

B=5 7 -

0,0-3,2 m - 7,00 0,54

N o

- |
N
]

2

-

N

=]

—
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Sample Carbonate Linear Linear

mark reaction shrinkage shrinkage

at drying atfiring
X (%)

white nile .
5ilt strong 7,80 0,87

vond rigat T

north bank medium 11,12 1,67

BUS no 3,00 2,0%

SAGAT no 6,90 0,75

B=7/2 i

5,2-5,4 o mediumn 11,00 2,12

=-7/1

C,0-35,2 n weak 7,40 c,”?

A= /2

2,0-6,0 m weak 3,60 1,04

0,0-2,6 1 no 7,00 0,54

C-5/2 T

3,2-7,8 n no 2,40 0,41

C-5/1

0,0-3,2 w weak 6,00 G,29

A-5/1

0,0-3,4m nedium 7430 -

C-3/1 -
0,C=3,4m medium 7430 -

A=5/2 - T
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INDENTIFICATION OF NONCLAY MINIRALS

IN SAMPLZS OF SILT AND CLAYS FROM

SUDAN

In this report the order of ninerals is given in accordance
with the abubdance of them in sanples.

Dominant mineral in all samples s gquartz.From colored minerals
most abundant are amphiboles and biotite.

In a nuaber of saunles there is organic naterial - -~ieces of

plants ~ which are here civen as wood.

Q

aC0, is also wresent in all samples, indentified as rounded

o

or angule~ concretioans with dimensions of several niliacters

to vary fine graians.In the field, in some samples, were seen

e

concretions biger than that,

A-I 0,0-2,6 m
Quartz - transparent, yellowish to reddish -~ particles of »Hlant

anpniboles,biotites and CaCl, as tiny concretions,
> Y 3 J

A-I 2,6=5,7 m
wuartz - transparent to blackish - wood, amphiboles , clay fla-

kes, biotite.

A-II 0,0-3,0 m

Jsuartz, amphi»oles, felds-ar, wood, viotite and CaCOz.

A-IT 3,0-5,2 m

WYuartz, sandstone, amphiboles, biotite, flakes of clay and
CaCo:;,

A=TITII 0,0-3,4 m

martz, amphiboles, feldsnar, hiotite, wood, gvosun and CaCoO,,

424
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A-TITI 3,4-7,0m
Luartz - transrmarent to rossy - amnhibolies, biotite, wood and F
b3C0- -

2
A=V O,0=5,4
uartz - tranarsreat, 22 ’dizh to tlackish, amnhiboles, viotite,
wood , feldspar and CaCO;.
A=Y 3,4-7,0 m
Caf0. - anrular pieces and rounded concretions, quartz, btiotite ,

3
muscovite, amphiboles,
A-VIT (¢,0-2,6 m
Juarts - transparent to reddish - rare amphidoles, nuscovite
and Za CO:

2

A-VII 3,0-6,0m
suartz - transparent to reddish - sandstone, 2aphiboles and Cally

concretions to 5 anm.

arcz ~ transparent, reddish to blackish - amnhidboles and CaCO3
concretions.,

B-I 0,0-2,7 o

Juartz - traasnharent |, white to reddish - amphiboles , nuscovite
flzkes of clay, wood, biotite, feldspar and CaCD3 concretion .
B-I 2,8=5,7 m

wuartz - traasparent , reddish to black - amphiboles , biotite
and CaJOa.

B-I1 0,0-3,56 m

martz - traznsnareat to reddish - ampuiboles , biotite , wood,
CaCO3 coneretions.

B-II 3,6=7,2 n

wuartz - transnarant, yellowish to reddish - biotite, flakes of

clay, wood and CaCO; concretions.
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B-TIT ¢C,0-3,2 =m
Quartz,biotite,amphiboles,wood,feldspar and CaCOB. :

3-TII 3,8-",2 m

Juartz - transnareat to reddish - amphiboles , biotite, feld-
spar and CaCO5.
B-VIX 0,0-3,2 m

Luartz - transparent to rsddish - ampniboles and CaCO5 concre-

B-VII  3,2-56,% a

«1artz, amphiboles and CaCO3 concretions. ,

c-1I 0,0-2,35 1

S

‘uartz, amnhiboles, bio*tite , feldsnar , wood, garnet aad

- 2,95~5,7 i
wartz,amnhiboles, biotite, wood and CaCOS.

C-1I 0,0-3,0 m

Juartz - transrarant to reddish - ampnhiboles, biotite , musco-

vite and CaC0s. |

Cc-II %,0-6,2 m

Juartz,anpniboles,;biotite,wood and CaCOB.

C-III Cy0=-3,4 m

Quartz,amphiboles,biotite,wood,CaCO3.

C-IIT 32,4-6,0m

wuartz - transnaront to reddish - ampniboles, biotite,felds»ar
and Cacoa.

C=-V 0,0-%3,2 m

Juartz - transparent to reddish - ampniho'es, wood, niece of
slag, feldspar and CaCO3.

]
C-V 3,2=7,% m

Jusrtz -- transnarent to reddish - amphiboles,biotite and Cacoz.
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Soba Pond

Nodules and flakes of clay,quartz,rare amg&boles and dispersed ¢

igh%t Bank »ond
Clay flakes, quartz, wood and disnersed CaCOB.

Sagai

[

wuartz - transrarent to reddish - amphiboles , felds-ar |, flakes
of clay and CaCOB.

White Nile

1]
Jh)
=)
(o

Juartz - transnarent to reddish - amphiboles , calcit
CaCl;. coneretions {much ).

B.C.3.

quartz - transnarent to reddish -~ clay flakes, amphiholes

CaC0; concretions (mueh ).
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3.0. COMPLETE CERAMIC TESTS
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Within the frame of complete ceramic tests, mineralogical,
" chemical and technological examinations have been perfo..ed.

Results of such examinations are presented in this chapter.

i
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OF MINZRALOGICAL AND CHEMICAL EXAMINATIONS OF SUDAN CLAYS

Institute for materials testing of Socialistic Republic

of Serbia,B.0.A.L CENTAR for stone and structural . _ cera-

mics,recuested from us mineralogical and chemical examination
of five clay samples brought from Sudan.

Materials received for examination were marked as follows:

1. TEST - 1

2, TEST - 2

3., TEST - 3

4, Black cotton soil

5. Pond silt-north bank of blue Nile

On all mentioned materials follcowing exarninations were carried

out:

- particle size distribution content with quontative class
extraction of sand nowder and clay.

- quontative mineral class content of sand,powder,clay and

sanple as a whole.

- X-ray analyses

- differential thermz) analyses (DTA) and thermo gravimetric
analyses (TGi).

- chenical content

- water soluble salts

All results of these exeminations are shown in Tables I/1-2 and

II/1-6.Graphical survey is given on diagrams,supplements 1-9.
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PARTICLE S51ZS DISTRIBUTION

Results of particle size distribution are shown in Ta- i
ble I/1-2,diagram supplement 1-4.
On the basis of results obtained by examination sedim2nts belong
to:

TE3T-1 and 2 , Sand powder unbound sedinents,

TZoT-3 and Black Cotton soil, sand rowder c¢lay sedixzents.
Pond silt north bank of blue Nile border between nowder and

clay powder sediments.

Exaninations of sanples presented content of sand from 1 to
5155, powder from 24 to 75% and clay from 13 to 45%.

With increase of sand content participation of larger grain is
nigher, so that at TEST No 3 we 7ot a class over lam with con- Pl
RS tant of 4%, while pond silt sample contained ounly 1% class of
sand from 0,05 up to 0,1 mm.

Particle size distrivbution content of all tests shows that ma-

nufacture of brick ovroducts is possible.

SINERAL CONTEN

Result of quontative mineral class content exanination of sand,
powder clay amd samples as whole shows that we have cot alnmnst
thesame ~aterials in view of guontative mineral nresence,

Tests No 1,2 and 3 are of very sinilar coantent.They are helon-
ging to gquartz feldspar clsay sediments where clay is a hydroni-
ca,kaolinite with smaller presence of chlorite, vermiculite.
Content of carbonates is small but gypsum apnears in smaller
quontities,

There i8 a difference among tncse thres s:mples concerning con-

tent of suartz but on account of smaller clay nineral f2l-s-~ar, l

Pests of Rlack cotton soil and Foad silt are 2iffrerest in rela-
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tion to previous three tests because they contain commonent of
montmorillonite besides clay minerals which are mentioned above}
Content of quarts and feldsmr is lower, but however content of] ,
clay minerals is higher in Black cotton soil test, while higher
przsence of chlorite vermiculite was noticed in Pond silt test.
X-ray diagrams , supnlements 5 - 10, are confirming nresence of
guoted minerals.Reflections of quartz, feldsvar and calcinite
are characteristic.However, reflections of clay minerzls nar-
ticulary ( COp ) are weakly expressed and diffusive . Such dis-
tinction points at very weak crystallization of these materials)
respectively at a very significant degree of their alteration.
DTA and TGA curves,supplements 11 - 14 show that tests - 1,2 i B!!
do not present any characteristic effect for clay minerals, due |
to degradation of clay minerals and rarticipation of large num-
bar of mineral kind.Characteristic for TGA curves is substanti-
al loss in weght up to the temperature of 200°C what is caused
by moisture denydration.less dehydration occures at higher tem-
perature, from 400° up to 700°¢C.

Black cotton so0il, and Pond silt samples have hydrothermal ef-
fects at 100°C and 150°C and uoon that at 500° and 700°C.This
points at the presence if kaolinite and hydromica with possibi-
1ity of vermiculite presence.rfrom this coznes out that nresence
of clay minerals is higher and that mixtures are more commosi-
te vhat makes it impossible for determination by this zethod.
TGA analyses show the same caracteristcs as for previous three
semoles with exeption of dehydration losses which are conside-
rabdbly hirher,

® Results achieved by mineral content examination show tha%t the

basic mineral content of this clsvs as raw material for »Hrick




METITUT Za

ermvanss Technological tests of rav msteriels - E?f -

MATERJALA
-in-u' for brick plant near Khartoum -Sudan

coMar

production is suitable.However, presence of gypsum in certain

way anpeares to be as a harmful conoonent.

CH=MICAL CONTENT

Results of chenical content examination are shown in Table II
-~ 6.Results achieved ars showing that content of .silica and
alumina is variable.Content of iron is very high and in cer
tain way the content of alcaline metals is rather high. It is
characteristic that all samples contain carbonate and sulohite
calcite and gypsum respectively.Also significant coatent of
organic @atter was noticed.

Examination of water soluble. salts, Table II/6 shows that the
se clsys are sulphate salted by presence o” gyosum and other

sulphates of alcalic metals.,

Having in mind chemical content as well ©: =v :r soluble salg
it apoears that eclays of test are . suitable Bor bHrick
production.. Black cotton soil apnears to be

less suitable.Remaining samples contain too much gul-hates.

CONCLUSION

On the basis of mineralogical - chenical examination results,
all samples are re-reseating brick clays which are in a certain
way suitable for dbrick production.Howsver,in order to determinaf
te certain clays we consider showing . smaller sulvnhate con-

tent are more siutable as raw materials.

Projieet manarper

Prof.Dr. Dragoslav Nikolis




IMeTITUT Za
ISPITIVANJE
BATERMALA
on BABMS

D Gy

Teochnological tests of raw msterials
for dbrick plant near Khartoums =Svnisn

TASLE I/1

PARTICLE SIZE DISTRIBUTION ANALYSES OF SUDAN CLAYS

Class in mm Test 1 Test 2 Test 3
d% kb 3% k% d% Kb

- 1,0 - - - - 4,0 4,0
-1,0+0,6 - - 1,5 1,5 5,5 9,5
-0,6+0,4 0,1 0,1 4,0 5,5 545 15,0
-0,4+0,2 4.9 5,0 2,0 13,5 10,5 25,5
-0,2+0,1 2,0 13,0 9,0 22,5 14,5 40,0
-0,1+0,05 9,9 22,9 °,5 21,0 11," 51,7
-0,05+0, 0% 22,1 45,0 22,0 53,0 15,3 £7,0
-0,02+0,005 3%,3 81,3 27,2 31,2 .0 7,0
~0,005+0, G02 9,7 71,0 9,8 91,0 ,5 81,5
~0,002 9,0 100,0 9,0 100,C 13,5  100,0
Sand 22,9 31,0 51,"
Powder 53,4 50,2 24,3
Clay 13,7 13,8 24,0

ud (ma) 0,015 ,022 0,06%
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TABLL I/2

PARTICLE SIZE DISTRIBUTION ANALYSHS OF SUDAN CLAYS

Class in mm Black cotton soil Fond~silt north
bank of blue Nile
% k% d.: k¥
+1,90 - - - -
-1,0+0,% - ~ - -
-0,2+0,4 - - - -
-0,%+0,2 3,5 5,5 - -
-0,2+0,1 3,5 12,0 - -
-0,1+0,06 10,6 22,4 1,0 1,0
-0,05+0,02 17,4 40,0 24,0 25,0
-0,02+0,005 1%,9 54,9 51,0 76,0
-0,005+0,002 5,1 61,0 14,0 90,0
-0,002 39,0 100,0 10,0 100,0
3and 22,6 1,0
Powder 32,3 75,0
Clay 45,1 24,0

tid (nm) 0,009 0,0079

—r—y.
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TABRLE II/1

_RISULTS OF SUDAN CLAYS QUANTATIVE MINERATOGICAL ,

CONTENT EXAMINATION

TSST 1

———

Fraction Sand Towder Clay Whole sammle
in mnm 2,0-0,06 0,06-0,005 -0,005

- U - - s - T - S B s et S S G S e e Y D s W =G D e s S S P S T S Vel G o G . (O P D D S Wy e W et B e s S S s G D e e

Dercentage 22,9 __ 23.4 S 5 100,90 -
Quartz 9,3 14,6 1,9 25,3
Feldspar 6,8 17,6 - 24,4
Mica 3,4 - - 3.4
Accessory
ninerals 2,3 - - 2,3
Chlorite 0,7 5,8 - 4,5
T 1 Vermiculite - 5,8 1,8 7,6
Hydromica - 8,8 10,8 13,5
kaolinite - 5,3 2,72 NS
ha%loysite - - 1,1 1,1
Cartonate 0,2 - - 0,2
Org.nat. - - 0,4 0,4
Gypsum 0,1 - - 0,1
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TABLE II/2

RESULTS OF SUDAR CLAYS QUANTATIVE MINERALOGICAL
CONTENRT EXAMINATIONR

TEST 2
Fraction Sand Powder Clay Whole
in mm 2,0 - 0,06 0,06 - 0,005 - 0,005 sample
Percentage 31,0 50,2 18,8 100,0
Quartz 14,6 12,0 1,9 28,5
Mica 3,1 - - 3.1
Accessory 3,1 - - 3,1
minerals
Chlbdrite 0,3 745 - 7,8
e Vermiculite - 5,0 0,9 5,9
» Hydromica - 745 11,1 18,6
Kaolinite - 5,2 3,8 9,0"
Halloysite - - 0,9 0,9
Carbonate 0,3 - - 0,3
ors.mto - 0,5 0’2 0,7

Gypsum 0,3 - - 0,3
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TABLE 1II/3

RESULTS OF SUDAN CLAYS QUANTATIVE MINERAIOGICAL
CORTENT EXAMINATION

TEST 3

Praction Sand Powder Cla Whole

in mm 2,0 - 0,06 0,06 ~ 0,005 - 0,805 sample
Percentage 51,7 24,3 24,0 100,0
Quartz 31,0 6,1 2,4 39,5
Feldspar 11,9 641 - 18,0
Mica 3,7 - - 3,7
Accessory 3,6 - - 3,6
minerals '

Chlorite 0,5 3,7 - 4,2

Vermiculite - 2.4 1,2 3,6

Hydromica - 3.4 15,6 19,0

Kaolinite - 2,2 3,6 5,8

Halloysite - - 0,7 0,7

Carbonate 0,5 0,2 - 0,7

Org.mat. - 0,2 0,5 0,7

Gypsum 0,5 - - 0,5
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TABLE  Il/4
RESULTS OF SUDAN CLAYS QUANTATIVE MINERALOGICAL
CONTENT EXAMINATION
SAMPLE:BLACK COTON SOIL

FPraction Sand Powder Clgg Whole
in ex 2,0 - 0,06 0,06 - 0,005 - 0,005 sample
Percentage 22,6 32,3 45,1 100,0
Quartz 12,4 6,5 2,3 - 21,2
Feldspar - 7.4 4,8 - 12,2
Mica 1,3 - - 1,3
Accessory 1,1 - - 1,1
minerals
Chlorite - 3.3 - 3,3
Kaolinite : - 3,2 6,8 10,0
Hidromica - 6,4 16,3 22,7
Halloysite - 1,6 13,5 15,1
Montmorillonite - 3,0 3,5 6,5
Carbonate 2 0,2 - - 0,2
Org.mat. - 0,3 0,4 0,7
Gypsum 0,2 - - 0,2
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~TABLE 11/5

RESULTS OF SUDAN CLAYS QUANTATIVE MINERALOGICAL
CONTENT EXAMINATION

SAMPLE: POND SILT NORTH BANK OF BLUE RILE

Fraction Sand Powder Cla Whole
in mm 2,0 - 0,06 0,06 - 0,005 -~ ,805 sample
Percentage 1,0 75,0 24,0 100,0
Quartz 0,5 15,0 2,4 17,9
Peldspar 0,4 11,3 - 11,7
Accessory 0,1 - - 0,1
minerals
Chlorite - traces 11,3 - 11,3
Vermiculite - 11,2 2,4 13,6
Hydromica - 14,2 6,2 16,4
s | Kaolinite - 745 7,2 14,7
Halloysite - 3,8 3,6 7,4
Montmorillonite - 4,0 2,0 6,0
Carbonate traces - - traces
Org.mat. traces 0,7 0,2 0,9
Gypsun traces - - traces
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TLDIE I/
—___CHEMICAL ANALYSES OF SUDAN CLAYS _ __ ____________________
Sudan Sudan Sudan Black cotton Pond-silt
soil north bank

Test 1 Test 2 Test 3 of blue Nile
510, 4%,5% 53,05 62,020 51,67 40,02
Ti0, 2,05 1,22 1,15 1,30 2 3%
A1263 13,90 13,02 1,7 12,63 17,61
Fa,05 11,50 10,78 £,55 9,55 13,44
10 C,1% 0,13 0,08 0,10 0,17
He0 3,00 2,63 2,78 3,70 4,%2
cal 6,42 5,35 5,470 5,26 ~. 54
Na 0 1,21 1,29 1,15 1,35 1,00
K0 1,35 1,55 1,23 0,95 1,23
S0, ¢,15 0,55 1,29 0,24 C,24
cos 1,27 1,10 2,35 1,46 1,783
org.mat. 1,34 0,95 0,51 2,22 0,66
H,0 110° 3,08 2,40 2,23 4,91 z 68
H,0 1000° §,02 5,26  %,31 4,0 10,19
Total  1C0,55 100,52 100,74 100,26 99,93

Water s8o0lu>l e salts

Na 0,0224 0,0772  0,%13C  0,0240 1,4120
K C,031% 0,0%17 c,1472  0,0364 0,024
Ca 0,031% 0,02%26  0,0°14 0,055C 0,0470
Mg ~,0096 0,0142  0,0096 0,0142 0,007%
c1 - - 0,00k - -
NO, - - - - -
HCO, c,1273 06,1273  0,20%0 0,197% 0,1044
co.. - - 0,045 - -
50, 0,1°10 0,423%  0,8774  0,2510 0, %390

ot s e ————
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PARTICLE SIZE DISTRIBUTION DIAGRAM OF SUDAN CLAYS
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DILATOMETRIC  ANALYSIS

Dilatometric examinations have been carried out on electronic

dilatometer model "Netzsch ".Measurement was done under follow-

ing conditions:

1000°¢C

Maximun temperature

5°C/ain.

Heating speed -

59C/min (up to 500°C)

Cooling speed

air

Working atmosphere -

Dilatations registred are as follows:

Max.dilat. dilatation tenv.
4 °¢c
Test No 1 c,12 600
Test No 2 0,05 600
Test No 3 0,61 600
Test Lo 4 0,035 6C0

On the basis of dilatometric curves view it is visible that

most intensive shrinkage of all four samples examined apnears
to be at the temperature of 200°C, what is actually consequen-
ce of water absorbtion from =nontmorillonitolDilatomstric cur-
ves have a view characteristic for raw materials with hirh con~
tent of montmorillaonite.

By measuring of infection value on dilatometric curve o cool-
ing it can bee seen that all examined raw naterials are very
little sensitive at cooling.This cunsiderably contributes %o
posSibility of faster cooling at firing in Hoffmanor tunnel

xilns, ,wereby the process of Tirins is significantly acce-

lerated,

A e o —— s+
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Within the frame of " Saba " Sudan location exploration , three
ceramic analyses have been done.They are marked here as test

No 1, test No 2, and test No %.Also,ceramic analysis of blac!:
cotton soil material from North bank of blue Nile location and
analysis of pont silt material from White Nile location have
been carried out.

It is characteristic for all raw material examined that they
are very plastic and that on laboratorical sampnles of hollow
block with vertical hollows appeared very big danage in view

of longitudinal cracks.These cracks caused definitive breakare
on samples roasted at 1000°C due to considerable linear shrin-
kage.

We are of an opinion that this was caused by the insuficient
extrusion from laboratory wvakuum nress which worked at the
considerably low forming pressure caused by shortage of raw
naterial fron * Saba " location at that moment,what actually
prevented us froa heing able to repeat the extrusion.Reforming
rsenEntIycdediyexed of ¥ Soba " location raw material was
nverformnad within the test Ho 1. examination with subsegusatly
delivered raw naterial.,

Refor~ing of subszquently delivered "Soba" location raw ~ate-
rial was nerforned within t=e test No 1 exanmination, uut at the
nressure of 12 at.This gave auch better results ( see 4,0, Z7U-
DY TE3TS ).

Raw materials fron"Soha" location which are examined within —2on
tioned analyses can be utilised for exnloitation ia brielr indu~
stry only with addition of the plasticity reducer.The sa-o
conclusion relates alss to black cotton soil and nond silt raw

naterials.

. N e v " P RACE SRS | I R T Y
Cave Lits woe cteriBl nolses wer LR AT o kece <
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drying and damages on laboratorical samples were quite substen-
tial after drying was finalized.

Hollow block samples with wertical hollows which are —made ~f o
tests No 1,2 and 7 raw material have satisfactory value of com-
pressive stress. It was noticad, that there is a s~all -ro» of
this value on samples fired ~ at 960°C in relation to the sam-
ples which were . fired at 900°C.This appearaice 1s actually
contrary to the rule of ceranic material firing e are of

an oninion that this is caused by bigger natesrial shiriakage at
increased temperature firing what brings to the broadening
of the cracks originated in the dryiang ohase whareby comressi-

ve stress value drons,

riy

5]

desults obtained by addition of kaolin, “rom Fiteihadh lacas’-~n
as it is a case here and by addition of other orsz2aic raw nate-

rials from mentioned lecations, are shown in chanter 4,C.37UDY

TESTS.

oY
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EXAMINATION OF SAMPLE

EXPANSIBILITY

Zxanination vas carri i out on fermed samnles of 1 cmg vo-
lune.They, were put into the uiln : at givaa tammerature
interval of 1030°C wp to 1150°C.

Holding time of samples at givaa tammerature waé‘% =inutcs.
Three kinds of saaples marked with S-4 , 3-4a and 3-5 were

examined.

Results of examination

1. 3ample S-4_ (B.C.5.)

Firing  tem-erature Specific Coefficient
weight of swelling
(°c) (1e/n”)
1050 1,12 1,42
1100 0,94 1,532
1150 0,54 2,00

2. Sample S-#a (B.C.S5. - finy ground)

Firing  temperature  Specific Coefficient
o weight of swelling
(¥C) /oD
(Mg/n")
1050 1,23 1,4%
1100 1,05 1,27
1150 c,70 2,03

3, Sample 5-5 (pond)

Firing  temperature 3pecific Coefficient
o weigh§ of swelling
(*C) (Mg/m”)
1050 0,57 1,52
1100 0,47 2,93
1130 0,32 2,22
110 XY 2,17
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According to the examination results,following can be conclu-
ded:

- Biggest swelling effects are achieved with sample 3-5.Tamrerg
ture range in which swelling occured was rather narrow ( about
50°C).

Suitability of this raw material for »roduction of expanding
materials should be investigated by the enlarged investigation
progranme, with addition of expansion supporting saterials to
the basic raw material.

~ Sanmrles S-4 and S-4a have shown weak tendency towards swel-
ling ( biggest coefficient of swelling = 2 ).

We are of an opinion that those raw materials have also to be
tested ' in detail with addition of expansion sunrortiig

matarials.
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iﬁfﬂ;?:m“ Technological tests of raw materiasls Page
MATERIJALA “O 82 .-
sa srawE for brick plant near Khartoum-Sudan SR
Y S contar

Experiments were carried out within the study tasts, feor evalu-
tation of Black cotton soil and —ond silt exnansion nossibility.
Black cotton soil was rough ground (SA) and fine ground (S#a)'
Also following exaninctions of their mixtures were carriad oub:

- TE3Y S42 ~ Black cotton soil ( fine ground )

1
4
4

(o) =Ca E
H

- T23T Si - S5 - Commesite 75+ of TZuT 1 and 250 of

=

- 133 55 - S - D - Comrosite 72,7235 of TI3T 33’
17,184 of TEST Sg and 7,09% o DUNG
- Ti&dT Sl_s'a_ Comnosite 704 of TE3T 1 and 105 of TLOT SAa

4

- TE57T 8 = P - Composite 90% -~ TE3T 2 and 10% of kaolin raw
material from Fiteibhab

- TE3T 1 ( reneated ) - reseated TEST 1 with increased extrusi-

on oressure.

- TEST 6 - commosite 9C. of TE5T 1 and 10: of pond silt.

Analysing results achisved by zbove tests we can conclude that
ground raw naterial Black cotton soil nad shown aa increase of
liner shrinkage value at drying and having in mind high »nlasti-
city of this raw naterial,fine rround should be takaen out ~f fur

thar consideration.

I

01 - bLLa-

Cracks which nave anneared on the sam—les were caused Sy “ron

sane occurad with commnsite of *“ast

of the comnressive strass value at roast ten~orature iacreaso,
buitable rosults we achieved with comnosite 5=F (N0 of THID O
and 10, of kaolin fro- IFiteihad ),TEuT 1 ( reneated ) and wi+h
TR E (905 of TEST 1 and 10 of nond s5ilt.

Tests with organc additions 5%,35 - D and 5%,35 - ¢ renrosent

onlv the hagis for the furshner exanination in this direction.
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Zechnological tests of rew materials
T : for beick plant nesr Khartoum -Sudan

Laboratory pressurs tests have been carried out on kaolin sam- £ 
ple frowm Fiteihad at the preasure of 14,7 MP, i
After drying it has been confirmed that samnles did not shrink.
Pressured samples were rossted at 1100°C , 1200°C sna 1250°%C.
Iummcnt of phisical and mechanical 'cbameuri-iés have
shown following results:

Linear shrinkage ILoss at Water absorbtion
at firing .;r:&ring ]

1100%C 0,37% 7,17% 20,73%

1200°%¢ 1,50% 7,20% 19,80%

1250°C 1,50% 7,17% 13,34%

Also refractorinesswas examined. Measured value equals to
17/18 8K ( 1500°C ).

On the basis of the results obtained, the kaolin from Fiteihad
location can be considered as a very interesting material for

further examinations, and data obtained are showing possidbility

of its application in ceramic industry.
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B e




Technologicsl tests of rev materisls
for briok plant near Khaxtous-Sulen

i

Mno 0,01
Mg0 0,22

Cal ‘ 0,50
;!aéo | 0,15

- Ky0 0,40
305 traces
Co, 0,18
org,mat, no

H,0 110° 1,08

B0 1000° 6,80
100,19
: Salt content
Mg 0,0048
Ca 0,0078
_\} Na 0,0142
% K 0,0082
% 0,0310
c1 0,0005
HCO, 0,0017 |
!t(:5 no
80, 0,0206 é
0,0228 f
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CONCLUSION

On the basis of the results achieved hy samole examinations nr
clay muteri;ls from the Btmaerttic republic ar auaan, folluuiwg
can be con«ludld’ »
- Individual ceramic tesis are shown that silt demosit of Soba |
, is~very hbﬁoregeu!eut |
Thic poinescma the necetszty of raw materxal nomoeenazzafian :

in the prnctsa of exploat;txan. and pruéuctxon.

- Complete ceramic analysas are showing that tests 1 and 2 fron ’
Soba rerresent very sandy materials which in laboratorical ccmdﬂ
tions are rather difficult for sheping.At the same time they L
show sensitivity on drying. ’%
Test - 3 shows material of higher plasticity and highe: Cacc3 -

content.

Test 4 - Black cotton soil shows that this material is nnt sui-
teble as raw material for brick iuduatry.contenteaily far=ed
and.dried the product disintegrated ﬁt : firing.-.

~ Test -~ 5,vond c¢lay, shows high linear shrinkage at drying.
It gives the prbduct of good mechanical characteristics after
roasting,but due to its sensitivity at drying and shrinkeage of

B R e o

13% this test appeares to be rather unsuitable as raw matsrial

for bricks production.

- Study tests have shown that properties of Soba silt

best may be improved by addition of 10-15% of Piteihab kaolin,
~ Addition of 1l0-25% of clay from pond to silt essentially im-
proves workability and mechanical characteristic of final ~
product but at the same time sersitivity at drying intensifies. |

- Addition of dung axné ground nuts hulls as fuel,
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