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Abstract

This study aims to shed light on the mineral ores in the municipality of Tobruk and
their locations and the most important geological formations that contain mineral
deposits of high industrial and economic value. Also, the geographical position of
the region and its proximity to the export ports make these mineral deposits of
economic and industrial value in the future.

Several field visits were made to different regions of the municipality of Tobruk to
determine the economically feasible and extractable mineral ores, as it was found
from the field work, that all the ores that were discovered from the different
geological formations in the study area are sedimentary ores, including the Jabghub
Formation, the Faydia Formation, and the Formation of Al-Khuwaymat, the
formation of the continent of Mariam, the formation of Al-Abrag, and it dates back
to the third geological time, represented in the deposits of limestone, dolomite, and
evaporate minerals such as gypsum and anhydrite, where samples were taken from
these deposits and physical tests such as density were conducted, and we find that
the solid rocks have a density greater than 2650 kg / m3, and it includes dolomite
and marl rocks, And medium rocks ranging in density from 2350 kg / m3 to 2650
kg / m3, such as limestone of all kinds, and soft rocks that are less than 2350 kg /
m3, such as chalk rocks, and geochemical analyzes for them to determine the
proportions of the main oxides as well as the trace elements in these ores, We find
that calcium oxide in all study sites has high concentrations, if its value ranged
between 44.63% in the Kampot region to 55.15% in the Bab al-Zaytoun area, and
in general its concentration exceeds 50%, in terms of the calcium oxide content in
the limestone rocks. The geochemistry of the ores in the study area is of high quality,
suitable for the formation of the cement industry mixture due to the high proportion
of lime in the calcareous material, the low level of undesirable compounds such as
magnesium and phosphorus, and the absence of alkalis.

Keywords: mineral ores, geochemical analyses, sedimentary ores, Tobruk
municipality.

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



12

International Scientific Conference Ulsall dsa Ayl (palad) jai3al
on Natural Resources in Libya 2024 Ll 8 dpankl)

o 'I s
N Y
2024, \#} 2 '
4 — 5 September 2024 < " 5 2024 a5 -4

FSC_HIPZ2024

daial) 1

Dlebal s adley clajelin ol Lalis B el ()] mhaw JSE (B jpiall pailad oSaT
P Gay ¥ IS WDy haall leaigis duball dilaie el Lanslpall (ailadll
e b phaad) e el ) Ranglgal) il lel o aads eyl dalaial Al gual) ddas A1)
dailaie (s (Aib (I gk s s S uesler ) oy (Dle @ sa) Dl il
) daball ddhaie b dpall Hsduall Crand Aoy clipially e Zoag lihall Ly el Syl
o=baial « Specific gravity due il 8BS (e IS 8 L8bsaill i) aal o ddjae Gl (oSl
«Porosity dwlually Hardness sadlall <Bulk density 4.<1) 486<l) (Water absorption ¢l
Gl saall Heaal palsall sdgd milil) asy hlea) doslae & 4SSl (alead) Jiah Ly
30300 anatll 3an 5 DA e ) Al Jalgall (e £8laal HLEAY 2ady o)l it 8
Oe A (lgie mL Cian) Al paled <8 Lgde 38 s (ol saal) 8 Bagasal) 2alSO
cdemie ga e Auball hlie G lgnan @ A Cilisal) 23S0 ALl Qi) elya) (5)5 ol
1A glaaad) clivesil) 1.1

o el A danglanall ciligSall Qlel Gl Jaadls il )l dddaial danglgall Al Al) PS40

(b N b e s () Sl I oy (Dle g saa) Al jsiall (e 8 mlad)
dihic A Ll Hediall Cuand Doy cclipially axie Zoag Glidall gy el Sl dulaie 4y
A L glgaall gl ) Ayl

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



13

Copyright reserved for the conference igall 415 ghaa aolall (5 gha

Llsall Joa (Agall ralall aigal)
2024 Lud B Ll

International Scientific Conference
on Natural Resources in Libya
2024,

4 - 5 September 2024

{

y \/
|/
= I/
1%
»
f
\_/:'

2024 i 5 -4

FSC_HIPZ2024

iy, [
(o Jay e}

Ll Ly

| i iy oy o 30 g |
L sy

oy ner 4 e 0 |

(eSS

otall gy
wpdall ypli
(i, ol ks & 00 320 |

i puss [
[P

hisall )l - gl yg O - =
PR g oas Shds & ogn pha |
Palolod

ot b o -

ik o g bl 02 500 ) | P =y sl (K T [

e Al il - e - s v

s 20 gl cmslpnl b At o el +jamad (b Al 3 Aenslyn) Ayl (1) IS
1977 capal

FEANPEUIUCIN |
naiy o Jaill giall ojd wa Jaxts cdahidll b alall Hod wall axil e cilassdll usS aag
A ulaall dlikally Clall Suaslsdll ) Jaall e (sS85 cagiall ) sl dald Llse
OusSl 038 siia i of (Ao sl Jg ccilaally iliiall A ey (ARl Ciluall @
S G V) Gl dagy ddllal) Aadal) cilniall sl elgind clad el sl b
Orees) yame gy 4l e sl 1agd Anpintl dul) Jiig cdaam ) lS)all nlias Cuaslsal)
I e eliig Jhiadl dile galayg (i sl psi—a sy i) Grsnal¥) ) oY)
(300= <2013 célgyuall) (o
A (eSS 2
Coia Vil Cojall QF 5 ATy das Barse alse B ddbiall 8 cpsSall 1aa cilids el
(ak e Lllany Glual) bwgidll () jaall e sl G580 dally AR (e (ki

https://www.fsc.hipz.edu.ly



14

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

\ ’
2024. . \-_;} Z '
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

Glgakal) ) Al dnaloal) Ldall Ayl Hsaall (e 2y (psSill gl Ayl Heaially
(S ) ) il oty sl 3ag el i Aa i L sl L5 Eiigelsall
S didaia e cusSall 13a ik e w Cilidg ¢ uapadV] 1 anl ) bl (30 06 Sia
2.0 = 0.5 C zshim sl 138 cilidag 250 = 40 o Ajal) e dadaie 8 LeSa s 71 3
(2019 BLRY) Gaca sl dilie b o5 e w5 Gl
tAgailal) s L3

il Joladay &35 o &) dabaie 8 ooall Jaall Coylall Blal) oo gl
0SBy ecsarad) (sS Jaad Loy Badl as il (S8 sekas cJladlly asiall alad) cclpanial)
b e e aa Gl Ll d cilpially ) (g sLlal) (gpad) jasd) e B0l i
(@l saall OsSig cuh g oaa G @) Gubal (e i o) Ak 35a s AL all
adlsall ans b Jalam A s e igie i Ga i) ) B i) g aigd el 53
e @it d S il lgala e shag ¢ laally alalall ual) aal) o cunK 3 ia
e 5 sgd eApilal) sS pe S gall Ll ¢ peadll Gyl b (ol @l laeg 35S cilid
Jal ol (e DA e Jilag Jle o sgina olsil) i Oslll sial Wisa Dle (o 2
el o LS S e 3 aag Y Aadall sda (S0 ClpuashadsSl e ciliads dgag ge ¢ yadY)
B Galsal 4 i 8 20000 sS of e J5 clasgdl) 05855 2 5S35 aae
) sl ) AT a1 o Lo 853dl) Joka g Uil (90 sl 138 i et
(2021 ¢ pussidl)
qgsal) (uesi 4

Ll Hsaaally puadly elyuzaaldl dlekally clll (gradl saally ol (uad) Jaall il Jady
ddhie o e S il lalsas igiall daly b (pa)l) mha Lo jelan Al clbjiall dnd)
b Sl 13g) (gunll saally 2352 o LeSeus s ) Cilewall U il s2ag Ayl
O5SE ASan ikl o385 cApppdllall pshall mhacs o gl ApulSl) 8580 2055 ¢ jslite dalana
she (%053 o S as—ulldll) daa & Lia (gl saally ¢ GlsSl @lysl ae (gl aall (e
& sl Gllee e 323l g (KLl Galaad Ll iall dlsall (e Aaliiiall jee Glusl) b e
O o AL Gk Lol pe Jlad 35S (3halie (8 A 5y ddl) 00 Cus oils A Flie

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



15

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

\ ’
2024. . \-_;} Z '
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

) daa il st 3 ogsnia o sl 138 ucig Gpuba asin Ay ylas Ak ang umilly All3al
oo Aasially Slaal) il a2 ) wasll 2l agagl (elal) Gan (B jeally iaY)
ol g (B Lol gt plane Cagsrall (sS5 jsaaa Jakly A uldiny dalia s )siaa
5l Ghliall & Qaall ans 39ns ae dale diaas 481 a9 250 ) 34 cpeSill 13 il dlass
Opaspall DA LAl o il Alaa diy (8 Ca s G ¢G5Sl gy ljiall gy (Gl
Gigad) 35) - uilly (il Cagially B8 (b cpsall ueS clih g lawg)

(1977 cdzeluall

pire B8 e< .5

QS ¢l (s 3 ADlall dacigiag cnilnially A L Jlasl e Sl 138 jsaa (5S0
(@l yad) gl 3 Akl e ke JAlS Ll aags edlila dupn laaly cAupdlb Ly laal
AL A ole (8 Casi asSHll Hodea () Cums cagiall 5158 saal (golal) iall ae dadig
A dagl (& Bk Al e (B sl eda iy Jaes¥) regual) me PA LAl 0
gor—all v ayen Al shlidl oo L el 8 A0adl 0sSal aa iy caSa iy dagd GBS
(1977 e liall Eisadl S5). (Augisall IS all)

sl a3l @ligss .6

e st s gyl caliang (duhyall dalaie (e ddlide Clalie o A6 gy o2 Bile
Jlazg 4umsd molrag dudle coudly) b o pdmmiy clgamfig Lelis Jalses Wysluas i Ll calacd
tb Lo lgaaly Luaal (s o Al g sl Ll Caalg s cliandl gy ¢ Jalil

Ladaal cpss —

S il ¥ ol Wlle 3aly cdyanl) slaall ) oy KIKH Hoaa e Lylaal neSs cally
e Al CalaaVlg adlgall iy (gruall jaall e S ccaldl e Y ) ol ol
Lossgio ails Lulaal (sS5 Saaing (ouanlly 518 il e Giamsy suadY) Jlialiall e cBlals
DL asaly Sl 13y i) SISH (o ) IS (Sng cAndaltia 48ladasg algdll (iag 300
B Oy Gemaslsally Grmasiandll) ame ) g e QLS iy g all) daldl Jsha e
(2017 call) ecaally juam dilaliig dlaa Aoy CulS (il

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



16

-~ Algad) Jga s g—AM\ alisall
2 2024 L b duad)

u ! 2024 sisa 5 — 4

FSC_HIPZ2024

International Scientific Conference
on Natural Resources in Libya
2024.

4 — 5 September 2024

rshlsdd) J) —@

o5ia 435S axiliy ol GLal) (aes Gy blall Job o tie Uapd gyl oda s
QLS Jia Al (3hlia (he slial (ks dalalus dulay QLS (alal) Jloy 035539 dald) s SISH
Cost paayall Lglyy 210-5 o e i) Jay P 2o J<C8 @il ) Ay ) dalaias ko)
clgadann A1) &3 cpaetl) Jlae & Jloll foadl Dt e (2017 calls) 25-3 o oo lis))
Qliall dalaie (A9 Gyl diine b hlsdl) Jloy lans 359 a0 Ssla ¥ (Lo ellad 2a Lllag
Akl Gl b syde e 100 oo L Adaladl Aol GUESH £ Lyl olats Yy isaeS dalaias
tAilal) g -z

lelpgsy Llmitia lad g dahll dikie Cihasie o angis mhall e legid SV a0
LAl (e gy JS8 e paa) Galll ) Allal) Al Gl e 058 Ciladaiss L o gl
s anl) 5253n0 Clalsial Ll (36 G %30 — 20 G FlsSI g3 gl 03 cdla )
028 by (2000 «spdl) Lol dilally (grad) saall e ) ae (b Lds) ¢ andly ddabis
Hoaslsaall il 8 0)5 LS Audpall dahie 3 cliatiiall Galsal alaes 228200 Cauly
ralaad) cualgy —2

Ghlios AN cpe 8 Al ddhie Jlad Ayl Glalal) Jsa Alaal) daldl cyadl jam

ol g lsal miifg comn i Bagally Jand) (gols Gaayally Al didaia Jlad daladl (4o 48560
L5€a laa) Jagiee vie Epag¥) Gy o SIS ccpuaddl 03 aail olidll Cialge ol
DAl daps aiif Chaall Juad g cdaiisiall hlidly gladal) des el (lald e s Sy
s Badall A D) Jlal (e el b 0585 Gl y 3550 oyl AN Aud 5y g cilially
(2019 cLaball) cpbally (sslall mlally (emall Lenndly
:S,E,\H\ ol 2.1,

Gslal) il S pe GBI el ) e Ayl dadaie 8 Cajgda ) dunglgaad) il sl a8
L el s psh a8y AaignSIl jsaall (e LigSe S A wilatie o8y ¢ sl )
A Jle Gl el 0sllly iy Al ik Lgae JA1AT Clialls A ey ikl
& ooas el Al pglll Apal) jeaiall e ik a0 Lgie o) il Saaug b))
kSl iling€s and raaly IS8 Gl Abra) sl of Baadl cdangY) chasial dulal) alaladl)

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



17

International Scientific Conference o m S Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 L b Lasdal)

2024, \-_;} T
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

A (s 8 Al Al Aidaiey AsLadl Jasy 8 g Baane il (8 peany Crsind Vs
(2003¢ casnill) Cupiall (0585 8 Alidie Zuahyll Aahaie elad) paen (b Oppesaall lisS 00 Laty
s> Al sl IS Cus Ailie pailiad @iy jsia Al dihic mha o Caishy

Lo dpgial) Cilall e i 85 %90

5 ]l S SN i s
et

Amalh il paen Jadas
o N L
Fa2 s alall Sl e s s

T

Sl el s o

Pl g | e

176

513
3090
™

L

3
W
!

]

I
i
]
)
(N
33

]
)
|
Ml
LEETREL G
. i{
i
Ty E
EE& 2
gl

§
:
I
|
[
i
;
i

0.27
TOMF

&

Ly

)
BRI

167

i

s

:
1
;
i
/

41
2
THQM
- G pd )

0.03
19
KUTEOKL
Ml5-3

197741974&5:&;\ )3:\} ¢ ol duapll (diyn dagl cdaclual)

rdsagially Aaad) cuilad).2

:Physical properties 4Ll (algdl)

:Bulk Density and Porosity dislually 4.0S)) 48081 ¢y .1

plaxi il bl alsas (@uall saall i a plod S dalually AASH AESH (ga JS (e o5
GO39 & e dam iea S e Y e cilie EDB ladl 5 Cua (1 8y54a) ISRM (1985) dasyk
A (2 B5a) sie Ay 105 2ie Aol 24 53l (Gha 0 3 Vs Lekad 5 A Dpaaall Sl

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly




sall dsn (Aol (alal) saijall
2024 Lud B Ll

International Scientific Conference
on Natural Resources in Libya
2024,

4 — 5 September 2024 2024 i 5 -4

o 3 a2yl e 8y dlae Al Lgiys 5 &S ey 2yl Desiccators Caisa b elld sy Cie g
et el b cliad) et @ elally JalSl) gl V) e Bl el 24 5adl clalls izl et
e dday gty slall (pe linal) A1) 5 @l 2y 2 (3 8y5a) Aol (oo JB Y 5l (e Bl gl
oalsall and e e lils o JSED aaliaaly Z8la) AESY (0 IS el Lgg salely Gadlall

Sl il (2) Bpem el Al CitanlY) ASds AaLiully AiliaSll (alsall (et Jana (1) 81500
gl ailadl iany ol

Ll Sliaal ¢ LAY il Slea (3) Sysea

18 Copyright reserved for the conference ai3all A giaa audal) (3 g
https://www.fsc.hipz.edu.ly



19

International Scientific Conference - m~h, Ulsall dga (Agall (palall saizall

on Natural Resources in Libya - i i é 2024 Ll & Lyl
u
‘v'

2024.
FSC_HIPZ2024

4 — 5 September 2024 2024 i 5 -4

(e Ay ) raal) duhall Bhalia (e Gliall xeai (4) 8ypa

(6) (%)

HERZOG gjl3¢)l &isaldall (6) 8)5m ¢ Shaasll Jlaill (uS) del Slga (5) Bra

: Water Absorptio clall (alaia) duud (s .2
gl A5 2t 13) (il mlas Jong debios G sldl i e Al 406 s palaiay)
ol Leins psa—all 4SilSu s lual) iy aaally Al tlgie sae dalse o (al il
OV (@Al Jall Ll auii g oLl (alie daga dnalall oda aady i) oo yoully asgil
ashally Ciliad) ity Glisd) cdeatl Abans il Jaly Shaas ST 06K Jlal) paliaia) 13 il

:Moisture Content digh )l (Sgisa Guni .3

cQalal) asyy ) Al 8 el g das e Ble say siall Sl Lish )l (s Lol o
2 dagliag digyal) daleas Ale (he Ld Ll dna ol Slgall Al algal) (e dicall o34 aed
Al b oashl) Jaeall 53b3 B (i) a2 oy chlaai¥ly

Copyright reserved for the conference ai3all A giaa audal) (3 g
https://www.fsc.hipz.edu.ly




sall g (sl (palel sasal
2024 L b huayikl

U’ 2024 sisa 5 — 4

FSC_HIPZ2024

International Scientific Conference
on Natural Resources in Libya
2024.

4 — 5 September 2024

Liblially giliil) .3

:Physio—mechanical Properties 4.<il<ugjudl) Galgdd) .1

Water oWl jal—aial (Specific gravity ducsill 285 (he JS 3 Lbliplll alsl) aal Jiam
Jiai L (Porosity 4wl _wally Hardness sl <Bulk density 4.<1) 4ai<l) cabsorption
o3¢l Al any (1)Jdsaall .Compressive strength ala i) daglas & LSSl Galsall
IDle cujell 28 Ll (ol aial A walal & il W Aol 0 (spall asll ja al (alsal)
Lhalialy) Logleall cult LS el aloaial daasi ala)) Lal€s cJaliady) dagle dpalss g due
&l Sly el Galana Gl Allal) e 8wl Ji CilS Cas s el Jaall
e 41.82 565.12 Lla) dolas ad il Qladl 3 sl e 2.61 52.45 aby o)
cJalical) Laualad dallasy (alaaiol) doalad Ll doals el Leaal) 286K of L sl
ol Ll daglie caaly 4Kl 486N caaly WS o 3)

b il el il ailadll oda e sse (ibiie o 0l Lald (385 iy (53] dea (e
o (b il Jily Jolally inegloall gsill dnle aliy Cam 2.90 AR cpad (gall Jaall jii
Sl ulin g aall Lnleaal daills W 12,32 53 acls (gilib (gum Jaa 4 Gy
Ao 0o JS g Lyl Ll sl ¢ ually ol 8 dsalasall ol LalS LalicatY) daglie pe
LA8ESy aliaiaY)

Al gilgas (gl aall | gl LSS gudl) Galsdl) il (1) Jgia

) L BB | el el | Blayiagie | 9%
(%) Lsaluwal) 55Lal) \ L gl ALY N
(Kg/m) (%) (N/mm?) i
et
10.15 2.90 2650 2.45 2.72 65.12 Al e
16.12 2.32 2400 2.61 2.45 41.82 vaky ol
13.14 2.63 2510 2.49 2.48 42.15 et i
12.99 2.57 2390 2.54 2.52 51.90 @l
9.15- alinalga
3.0-3.05 1650-2670 - 2.67-2.68 | 36.15-68.10
25.13 ASTM
20 Copyright reserved for the conference AT gall 45 ghae aoall (38

https://www.fsc.hipz.edu.ly



21

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

\ ’
2024. . \-_;} Z '
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

tt el A ) A Cum e gy SI siia Cuieal (Sa pailadl] sl A (hag
Cuaglsall Hoiia dadiiy o/aaS 2650 (e ST IS 0655 Hard rocks duba i .1
ol

30/aaS 2650 Y 3a/anS 2350 (e ALK 8 #5555 Medium rocks ddagia jsia 2
-(Oolitic a5 ks «sysial cgole (S saa) aclyl WS (gall jaall Jie

bl jeda 8 Jiatiy Fa/aaS 2350 e JiI 0555 SOt rocks decli of 853, siea 3
e o Cnty i) Aol A alal) ASTM cilialses pailaadll sda d3)lke & (550 dga (e
(2 ) S dadaiall s3a 8 (e lgple Gasaaiall dgaall e o Cilialsall 228

Cun gl paall Glie Ol (A da s B 25a dusall Clially dlial) A uhall DA (e (o
A sl i adl (mal) Ol Sl el 4 a3 ) sl o L i
G o Ll Ll G g Aaiiy Dlall 5l cunagloall ) (gad) jaald) Joas das 45,3
Aikaie (pe L Lasd ol 13) ¢ jsacall oda E8La axe Aahyll Cpelal 38 oge uliia o 55l
A @ el salall DA Sl e TGV Al (e ading 138 aalallig (gAY

ol Gl dahaie (e IS 32.90 Y 2.32 g dad lels dad QB G Lo DLl a sl s
¢ 2.35 52.72 el Al Aol 48U e Lo ey 138 of LS. il e AR cpe
(2 ds3s) il e (saully AN e 8 /oS 2320 5 %5/paS 2650 2490 sl

Llia i a Soft rocks (k) 553 Heda 1 glel A ) saall s3a Chiia (Kas dile
Gawh ) Jal) danhy Caiaill 13a (5325 389 .Very hard rocks fas 4l jsiag Hard rocks
o G Joaill llasy (el LS Linnls s (o 32T alise o i3 A j5aial
) Al Jalgal) (<0 alsdl) b cAiEaY) s3a i of -Dolomitization sl dlee (e Ll

A @lalga) ahlod) @ad sdall oSas

G (Kay 438 ASTM C 568-89 (2001) alsall SLad¥ bl ,Kya¥) canoatll Taidag

foh i Dl AN elad e (gl jaall jiaa

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



sall g (sl (palel sasal
2024 L b huayikl

u ’ 2024 sisa 5 — 4

FSC_HIPZ2024

International Scientific Conference
on Natural Resources in Libya
2024.

4 — 5 September 2024

AUl g 7gbn Al graall jaall e al ;(Low—Density 86l 4_addia) | 8, 254l) 1
3alaa2160 ) 1760 o

@l jaall jeaa A8 Lgd (5<s9 :(Medium—Density 286l ddawigia) 11 o3, 25l 2
3alaaS 2560 oo 25 Vs 3ofan 2160 (e S

ST gpall jaall Hean BEES Lgid (5S35 :(High—Density 28Ul ddle) 111 28, 25 3
FalaaS 2560

Calld) A0l Al 2 Gaia 2508 duhall 28 (gpal) jaall Hedaa (b Craiatl) 13 ) Taliady
UK dle s Aasgia (5l ¢Let <O

IS g Talany Giandl Logumns o Ll Ualiy) il 388 dalally sl Galistial s s (g Wl
Ao & all) el aly () dihie jsiia o a8 LalecatY) daslieg 35ally due il 2ES) (4
dahie jsiia b aill S CulS e «%16.12 dluall CulS un ((%2.61) sl alaial
%10.15 salal) culS Gum el pablisial Cun a (%2.45) e e

:Chemical Properties duLas! (algall.2

Bagasall 2l U Ajsl) el a2 DA e ) Arala) Jalgal) (e Al i lidl) add
Gasmall e OIS AN clgie @l Ciawy) daule ulad JS5 Lgde i lly @) el b
Cabe S (laie gai e Bl (3hlie G lgaan o 1 Clisel) 28IST A8 ullatl) o))
delia (Y @llig ¢ delicall AL s lSOU Agll ol ddjes Lo iay ciie Yl delim
.(Fundel, 1982) el CuSHll dals (pe il Slialge il 44l Slse M 7l Ciian)
:Limestone Raw Materials il 448 3gall

gl S Auhal) adlse 8 dpad) Slaadl Al Jdlatl w2 maag (2) Jsaad)

Al ghlia b @ual) aall el S (2) dgs

e ) oaky oy A e (%) lisgal
0.10 2.75 0.00 0.00 Sio,
0.20 0.64 0.13 0.166 ALO,

22 Copyright reserved for the conference AT gall 45 ghae aoall (38

https://www.fsc.hipz.edu.ly



23

International Scientific Conference
on Natural Resources in Libya

4 - 5 September 2024

2024.

FSC_HIPZ2024

sall g (sl (palel sasal

2024 L b huayikl

2024 iz 5 -4

0.16 0.74 0.00 0.020 Fe,0,
53.97 44.63 55.15 54.97 Ca0
0.66 8.31 0.54 0.60 MgO
0.70 0.09 0.08 0.053 Cl
0.70 0.52 0.14 0.29 SO,
0.00 0.22 0.00 0.00 Na,O
0.00 0.00 0.00 0.00 K,O
0.00 0.03 0.00 0.00 TiO,
0.01 0.03 0.01 0.008 MnO
0.21 0.21 0.21 0.204 P,O;
42.95 41.8 43.62 43.61 LOI*
99.66 99.97 99.88 99.92 Y
96.32 79.85 98.43 98.10 CaCO;,
1.15 17.40 1.13 1.26 MgCO;

Loss on ignition ¢l & = | Ol*
:Silicon Oxide (Si0;) Sulud) awusf .1
Aabaal) Ayl Ghalias (guall jaall Hsia o cusal S Slbas Jilaill w38 A (e G
b AR Cpe e IS 3% 2.75-0.00 c Ll G #l i g IGLL (ggina S
Ol b sl agng () agan lisal) 8 WKL Ll 3sag oy ¢(3) st eV Sy Gl
cmal) A oalaall 038 aa el LgisS ) AnISla
:Aluminum Oxide (Al,03) assiast¥) suusi .2
el 435S gV i dilaias %0.64 ) Galy Gub) didies %013 0 assisesl) A 5
Weaver & Pollard , ) dadll obeall pe Lialiie 5 28 f GulSI jlaa¥ Jreal) oSl as
Aagiall guall yaall Heal dandgaill adll pe bl Cilie b agriagl) (ggine 4)lae xie (1975
rus Om S Al 39zl (Moore 1996) 5 Bayles (1985) «Klieger (1985) J& o
Lo oL y¥) (I e lld (gyal Loy o\l aysig dahall a8 pual) saall Hsaa (3 Sl 12a
e e Zahal) GalaallS LAkl LSyl (ans b lgaans o assiaslily Kbl (graie o
L Jball

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia

https://www.fsc.hipz.edu.ly



24

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

g
T
2024. . \-__g} v '
4 — 5 September 2024 . 2024 a5 -4

FSC_HIPZ2024

:Ferric Oxide (Fe,03) yaall auusf .3

Jsas ced) i dahaies %0.74 ) by oy dilaie: %000 G zshS iy 3oall 28 ang,
and dgaill lilee (o gty Lunhll Galaal) ae aaal) e dglall cabaall G850 L saleg (3)
(Schwertman & Taylor , 1987) clawSs ey 2ulSI< Al aleall J<i5 285 4dgY) Galadl)
pll 038 B cplall (sae ek sAls (rall saadl dmdsaill aidlly Syl a8 (sine G A3)Ral) G
gl o3 g l€an ) Aol il ) SIS (ghad 85

:Calcium Oxide (Ca0) asuallsl) s .4

Y eddle 35 Goay Aa)all aBlge B 6 age WIS 2w Sgng 0 Adbasl Jllail cja ol N3
9 ¢(3)dsan paky oy 8 %55.15 ) V1 5 dilaie 5 %44.63 Gn L A8 Canl
aaf Sy A alal sSS pg i Wally 1Ll (ggima aliss) ) o g llS ST (ggina 53U
ey i) delia dge 3 lisSall aal axd LS e (gpall Jaall Hsial Al ) @l <)
caspedll) gl jslias aal 525 (CaS04.2H20) Gumll 35n9 N psandl S il b 5303
:Magnesium Oxide (MgO) assuiélall suussf .5

aal o 2wl 13 s cceaY1 i %8.31 ) Al e dakias %0.60 (4w Caag) i
Loalaead) Qo) 58 ZaPU agrwie Ll clisd 53 mn (g cCuagloall jsacal Ayl W) i<l
=Sall ola) (i . (Schafer, 1987) jsaall (aa saalsially asewic WL 421 Pore fluids
porel Sl s o agouie Ll (ggina 23 3) el e 8 g lal) aosl 5555 oy
saal) Ge dsatll Sllee 8 o gadl€D 855 s pgie L) 855 Bla) ) ey 1385 Lipal) eiall b
38y 585 b el of a3 s (Dolomitization dsaally Caysd s cusasloall ) (gl
e Sl 20l (e (sgina S o (g5int g i dilaias agausie Ll

:Alkali Oxide (Na,0 & K,0) Liglal) aulsy) .6

Alel 4 jha Wsine OIS 3 cdogane Lyl 28 s S jsiia A Ausldl) a1 das 0S5 oIS
325 1385 ¢(3) Jsas %0.22 asmgall 2l Lo il Eum cag i) dilaie lae Al 3halic
e st ) ol (e g5 Syl 030 O D € sl i s T Ty 493 an
3all e (585 rll 23a olh ple (< e delia b lgie daalill Jhunl) s ik
Al sl cllaadl e ol 580 L gt Ll ol (Y ¢laddle e delia b Ly zsacdl

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



25

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

\ ’
2024. . \-_;} Z '
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

Qeany sl 0l 3 20V Slsall Gy Adee ol 4l 3 cciiany) e e laysl e Sload ol
B ally gl clbin Slly liglill 850 00585 (M Bage Gl (lai A Ll G shaY Dl
Jaly Ring clalall (0585 ) (535 e Ll Ao ate 5,0 shaliall 8 Opl) Hlas e oy
A8 g it ) (il gl ol (Al Dl cpag alal gnall a e Sy by <y
OsSe Jelal) 13 by cculdlly JugY) e WSl (e Alled JISET e (golall A1 o Jelall e
Duda, ) dulwjall cildual 8 32 Gigan (535 Laaad 868 e (2lg (55l Sile s 2Dla
.(1977; Schafer, 1987
o AlRals Al 48 (gl yaall e b asaalindly asaseall gaesl (e S s5ine g5 )
055 315 A abal) 3hliay (gpml) aall s of ey 3 coadl nall (5331 dndsall il
2ol e Lelas laslag camangall 2 o€Y Lo cily g a1 i dadaie oo caliall o3a (e Alla
(AT Amdsall pdll Llhe ALV sl 830 B3ga e m 50 1305 caspulis]
:Sulphate (SO;) il .7
& %0.70 A %0.14 on b Wi gl Sus Aol clie alane 8 Liabiie il culs
) Gl s Ll ol ) 0l of e Ja e s e saully (s ey e S
Gl saall o wp sl (Supratidal Condition) 44y (&x Lea (Secondary Gypsum)
3539 O GAY) Lindgall adll aa i uhall 3halie 8 <l 585 43)lka - (Flugel , 1982)
(e g sl e hlial) Gans b il S5 b S G
:Phosphorous Oxide (SO3) _ siusdl) sl .8
Al Cile b Wlgine 1S5 Linst &5 3 AV ClSoally 2 alSY) Qe clilin of KL e
) %0.00 ¢ Lo Feasll Cingl ym ¢ iniall aaly sl oS e s an ) T
Gl (3 %0.70 ) AR e 3 %0.05 c e Lsliia ot 0l Liad jell LS.%0.03
-(3) Jss

:Loss on Ignition(LOI) & all 1855 .9
Dokl ele Jadig ¢l ol dilaias %43.62 5 g-d¥) i dlaia 3 %418 G lgrass Cingls
gl paal (al) 8158 A b Okl g ¢(3) Jsin Auseiand Ssally cilisySlly i Sl
Gl hlie

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



26

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

\ ’
2024. . \-_;} Z '
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

dabaie b dad ol Ciliag ) chadipe ClpCH Al cilie 8 psa el Clign S daas cajelal LS
@l dga e %98.43 [aly ) dahie S Ll 55 el IS e «%79.85 eV i
coaby oy dahie 3 %113 b dad 8 Jaed ageaie L) i€ 35 G ks ddlaall o el
Oo UKD T Caaglolll Heda sgng o s 13y %17.40 gtV i dilie b 3<5 el
caspnie Wally o gaedl€l) (pa dngaial) ligY)

ke 8 (@uall aal) jsdia b agallSl @ilin € daw g i) e Shas dilaill i cjind S
Qg e cian) delia b ol 5ol jsial) oda sasa o Tam Tdi5e 4303 an 8 1205 cda
ceiY) i lae Al adlge alies b Aivie psait L) s S daws culS ()l

Sluagilly gt 4
:The Results ziliill Yg) -

@Dl @ a) Aol il e o mhadl e el Al dagleal) Glissill G s
Toas Skl Lo ek Sl dulaie (8 (Aib G b @ sas G uesles ) ey
02555 2y Lanslaall g sae ) Al dalaie 8 dojadl Heduall Cuedd Aoy cbjially 4
Ayl dilie e ) ghall ek ussall (e dabaidl b sallll Hsaial) 4l e cilaall
saall jiia G (Ko ails ASTM C 568-8905all HLadY a3l Caiiaill ks 2
Jsiea i(Low-Density AES) diaidia) | o8 &3 ;e il S ) A Gl e gyl
BB ddawgia) |1 a8y 25 3a/aaS 2160 ) 1760 ¢ Lo 238G g #ohm Al (gad) yaall
oo i Yy 35/paS 2160 oo HS1 gl asll Hsia LS Lgd 5S35 :(Medium-Density
@l sl Heaa DS \gd ()5S, :(High—Density a86s) dulle) 1 28, 24l (35/aaS 2560
Ll e zya0 Auhll 28 (gpall el Hsiia olb Chaadl) e ) iy L35/paS 2560
LS dle s Aagie (gl ¢Laa )< Calludd) 2l A st

e S e Ly anl) Legians ae Lo Uall) Uyglal 3 dabiaally elall Galiaial dansi a3
dos il ol Galy ) dahie jea a3 LlicalV) dagliay s33lally due il d36S)
e dlaia joaa il ol calS ey %1612 duebad) cilS G ((%2.61) slall paliaial
%10.15 dulusall il G bl abiaial Eim (0 (%2.45) dlje

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



27

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

‘ die N Y
m“ ‘
2024, \#} '
4 — 5 September 2024 < 3 2024 a5 -4

FSC_HIPZ2024

Y e S5 sy Auhl) adlse A81S 3 o gallSl nel d5as oo Al Qs a6l L4
(Ssina 831 (ghads cmly il 8 %55.15 ) ) S dilie 8 %44.63 o Lo 4B Cang)
saall i dsail) il &laallg el 5SS o g Lally ) (gine (i) Y] o sandlSH ]
2l (ggimn Cum (30 %50 W3SH Gk ple < Ll ol il (e Ll il cpglal (gpenll
pal e Al BaLS Ayl a8 jedall sda Baga e Le 1s (guall aall Hda B asl

L) deliva G AL @l

:Recommendations cluagill Wil
dpaiyll leliall (o S0 dala 2ed Ay Ll shlie A81S 8 A8 A06V1 Slgal) dudyy alaa¥) .1
ol aall Hiia leiaes
Claay lgelsl 28 Glig &l jsia Lgy aalgiall shalidl 281 ALalall cilsgaall ehals oLal) .2
glalaa)
s le ) A e duedl clgal) G Jladl 13a 8 oalelally Gfiallly Graiadl e cpets 13
cstaly il SLaBY) ae g Aol tiasdl) Auail) G 3 deld ysn e 4l L Aad) e
LyY) Slelay) dagady lgraall 281 Qi Al s2dlie 5Vl Auiedl /QL@;S\ e sy 4
1 8 L) e Wold e ) o) DS s o Jaaly ccuilal) a5 HLénal) posil
- gsaall g Uadl
REFERENCES ilaall
tdal) Jalaal) -1
Al (Bpbs Ay ada ) cpaetl] ALYy Al HBY) ((2021) ez adallne ¢ gt
N eilay Aanll) FaalSY) ((5)5die ) siale
Jealls dsgas ) A5) (e B5iaal) Aalaiall 3 oo SN Ainlsiyse "¢(2003) ¢ deal dads ¢ agndl
Zadls Y1 S cLihaall ol ()3t 2) ieale Al ¢l Grd Jlak — jumdl

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



28

International Scientific Conference Ulsall dga (gl (palad) jaizal
on Natural Resources in Libya 2024 Ll 8 dpankl)

\ ’
2024. . \-_;} Z
4 — 5 September 2024 S > 2024 a5 -4

FSC_HIPZ2024

e Aanglghygagn Ay ¢ Ll (3yd Jled likad) docas (2019 ) all) mid s Do alykall

A ydally Lamadal) 480 Cilea e aihiliy el dalaie & Uil dalad) (ailiadd] callu 758 Ao
2017 cnylsally Lihaall aud (il Ll AualST ¢ yiials Al
.1:250.000 u»\::i.o ‘"2\:13).'\3\ 3\3‘53 ! ‘(1977) cazs;jj:t;l\ 1:\.\5] Edaf); e liall C"_aj;,\.“ JS)A

rdial) jalaall -2

Fundel , E. (1982) Optical measurement of cement clinker-part 2 , world cement
, Vol. No. 8, PP. 318-323.
Duda, W.H. 1977. Cement-Data-Book. Interna-tional processing engineering in
the cement industry (2nd ed.), Bauverlag, GmbH. Wiesbaden, Berlin
Macdonald and Evans, London, 539p.

Flugel , E. (1982) Microfacies analysis of limestone , springer-verlag , Berlin , P.
375.
Schafer, H.U. 1987. Assessment of raw materials for the cement industry. Reprint
from the Journal (World Cement). Cement and concrete association, London
Vol.7, pp273-283.

Schwertman , V., and Taylor , R. M. (1987) Iron oxide in J. B. , Dixon and Weed
(ed) mineral in environ mental , ch.8 Soil , Sci , Am. Madison , Wis , 2", Ed ,
P. 420
Weaver , C. E., and Pollard , L. (1975) The chemistry of clay minerals , Develop
in Sedimento , 15, Elsevier , Sci. , Pub ,Co, New York,P.213.

Copyright reserved for the conference saigall 4% ghaa auhall (3 gia
https://www.fsc.hipz.edu.ly



