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Abstract:

This study was conducted to identify the extent of the possibility of using clays in southern
Libya (north and south of the Ashkeda region, which were coded in the research (Al, B2), and
the Tarout region symbolized (C3), for various industrial ceramic uses, through the
identification of the physical and chemical properties where it was conducted Laboratory tests
(plasticity modulus analysis, water additive analysis of the used slurries, granular gradient
analysis using laser, XRF LAB chemical analysis, TDA, DTA, X-ray analysis X-RAY, XRD),
to identify the specifications of the clays used. Clays at different temperatures (950 ° C, 1000 °
C, 1050 ° C, 1100 ° C, 1150 ° C) to identify the appropriate degree of maturity by measuring
the degree of (density, porosity and water absorption, total shrinkage, color gamut) by reaching
the highest density ratio, the lowest porosity, absorption and the highest hardness strength.

It is evident through the laboratory tests and analyzes that were conducted for the three clays
(Al, B2, C3), which showed that the regions of southern Libya had a variety of deposition
environments, and thus the diversity of the mineral deposits present in them, which resulted in
the difference in the type of clays obtained, which is that of the Tarout region (Kaolin type) It
is considered one of the remaining primary clays (primary / residual), meaning that it was
formed and settled in its original place, and it is due to the type of WSCH according to the
Libyan specifications. It is classified from clays with medium thermal resistance and the
temperature does not exceed (1400 ° C) and according to the optical parameter it is white in
color) Tine of the Ashkeda region (a type of earth mud, which is mostly sedimentary mudflats
formed in different geological eras, so that it became easy to classify it according to the
geological components, and it is a non-thermal clay located between the thermal limits of (950
CO - 1000 CO).

Keywords:
Kaolin, ground mud, specific density, porosity, plasticity.
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Pattern List: Al

Ref. Code Mineral Name Chemical Formula SemiQuant [%)]
01-070-7344 Quartz Si 02 55
00-058-2006 Kaolinite-1Ad Al2Si2O5(OH )4 25
01-076-3453 Halite Na Cl 7
00-007-0032 Muscovite 2M1, syn K AI2 Si3 A1010 (O H )2 10
00-017-0470 Cronstedtite-1M Fe3 (Si,Fe)205(OH M 3

Date: 181272019 File: 680-A1 Time: 11:11:16 o=
Counts
680-A1 3
3
200 3 i g
o
g ER s
3 &
b & 5 & 3 &
§ ; g % :
100 E; g g s ¥ &
3 7 8
5 3 5 % E
A E g ¥y ox g =
! 5
0 WY Ml W i
™ T ™ T TR T
40 50
Position [*2Theta) (Copper (Cu))
Page: 1
(A1) Lall XRD Jalal g gy () pdy Js
Pattern List: B2
Ref, Code Mineral Name Chemical Formula SemiQuant [%]
01-085-0865 Quartz, syn Si 02 45
00-058-2006 Kaolinite-1Ad Al2Si205(0OH)M 40
00-058-2037 Muscovite-2M1, heated K Al2 (Si, A1)4 010 (O H)2 8
01-071-0955 Microcline intermediate K (AlSi308) 5
01-072-1675 Cronstedtite-6 Fe3 Fe SiO4 (O H)5 2

191



YooYy ol

OFBEN g galal) sl — aobaad) Alaall — Aludy) agladl g ¢y 93dll g 3 jlead) Adaa

Date: 1812/2018 File: 680-82 Time: 11:04:23 o=
Courts
680-B2 E g E s
- I
400 g B 3 g g %
S N : EE ;
300 § POk ) = 3
BRI
200 g e Hgﬁﬁ : s :
= -}
5 E]?g g§§ R
i g % feme i v b i)
1 § 4 i %gg 3o E
(L W i 8 B
oL M i Yo, v ‘ ‘-*w‘g" S
1'0 20 3'0 8 40 50
Position [*2Theta) (Copper (Cu))
Page: 1
(B2) 4all XRD Julad gulags (©) pd, e
Pattern List: (C3
Ref. Code Mineral Name Chemical Formula SemiQuant [%]
01-074-3485 Quartz, syn Si 02 35
01-075-1593 Kaolinite 1A Al2Si2O5(0OH )4 55
00-058-2037 Muscovite-2M1, heated K AI2(Si, A1)4010(OH)2 7
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Sample Name A1

ID# +.200601020200000

Data Name +200601020200000

Transmittance(R) i 76.8(%)

Transmittance(B) 1 66.9(%)

Clrculation Speed i85

Agitation Speed 19

Ultra Sonio 1 00:48 @)

Distribution Base i Volume

Refractive Index (R) + kaoliniteacling 1.630 - '1.570i)water 1.330)
Refractive Index (B) 1 kaolinitekaolin{ 1.530 - 1.570i)water( 1.330))
Matedal H ' '

Sample Data Acquisition Times(LD) 5000
Sample Data Acquisition Times (LED) : 6000

Madian Size 1 3,.50200(m)

Maan Size, i A402001(pm)

Diameter on Cumulative % : (210,00 (%) 0.7963(um)
(1.OR000 (%) 7.7781(m)

The sample was analyzed by HORIBA, Laser scattering particle size distribution analyzer partica (La-950)
Horiba LA950 for windows (wet) ver4.11.

Sample Name 162
ID# 200601020213003
Data Name 1 200601020213003
Transmittance(R) 1 91.50%) .
Transmittance(B) i 83.0(%)
Clroulation Spaed 0
Agltation Speed 6
1 00:33 @)
ase i Volume

afra dex (R) 1 kaolinitefaoling 1.630 - 1.570)watar( 1.330))

Retractive Index (8) i kaolinitekaolin( 1.530 - 16700 water( 1.330))

Material i
Sample Data Acquisition Times(LD) : 5000
Sample Data Acquisition Times (LED) : 6000

Madian Stae 1 98784um)
Mean Size 1 A30078(ym)
Mods Size

) Lo 8A00NMm)
Diameter on Cumulative % : ()10.00 (%) 1.1541(um)
(1.OR000 (%) 82331(um)

=

ih

The sample was analyzed by HORIBA, Laser scattering particle size distribution analyzer partica (La-950)
Horiba LA950 for windows (wet) verd.11.

Sample Name 163

10# 1 200601020210004

Data Name 1 200001020219004

Transmittanca(R) i 02.00%) 2

Transmittance(8) i 38.5(%)

Ciroulation Speed R

Agltation Speed 6

Uttra Sonic 0100 @)

Distiibution Base : Volume

Refractive index (R) + kaclinitefaoting 1530 - 1 570N wateq 1.330)
Refractive Index (8) £ kaolinitefkaolin( 1,530 - 1 5700 watex 1.330))
Matedial

i
Sample Data Acguisition Times (LD) : 5000
Sample Data Aoquisition Times (LED) 5 6000

Madian Stze:

Mean Size
Mode Size

) m

== it

=]

fif

= i

it

i

Ht

I Ht

—FHH i THH R

The sample was analyzed by HORIBA, Laser scattering particle size distribution analyzer partica (La-950)
Horiba LA950 for windows (wet) ver4.11.
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Tested Water added Reading Sample P.C. Notes
sample (ml) weight (g)
. 39 18
IPOW 290 (C) 32 14 Gray color
46 1.0 sample
100 30.5
50 0.7
IPOW 289 (B) 40 2.4
45 1.7 Reddish
47 1.3 color sample
100 32.0
49 0.9
IPOW 288 (A) 22 2.6
25 2.0 Light brown
30 1.0 sample
50 36.5
31 0.8

*The plasticity test was carried out using Pfefferkorn method, 1924.
P.C. means plasticity coefficient.
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[Temp Program] File Name: IBRAHIM SALEM A1.tad
Dr. IBRAHIM A1 Temp Rate Hold Temp Hold Time Detactor DYG-60H
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10.00 10000 O Sample Weight: 5 472[mq)
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[
|
| |
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|
|
|
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0.00 20000 30000 500.00 800.00 T000.00
Temp [C]
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TG-60H
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Temp Rata Hold Temp Hold Time m Date ?onzm
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] [ min ] Acquistion Time 12 40[00()-0200)
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10.00 10000 0 mple ¥ eight s ol

10000 : —
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|
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10.00 1000.0 0 Sample Weight: 4.466{mg)]
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%
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