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Abstract: The geochemical study of concentrated phosphatic grains show two main groups of elements, the first one
represents (CaO, P,0s, F, CO3, SO3, Na, Sr and Cl) which are considered in determining the chemical formula of francolite,
and are positively correlated with some trace elements (e.g. U, Y, REE, Cr, Mn and V). The second group of elements
represents the clay minerals (palygorskite, sepiolite and montmorillonite). These minerals found in phosphatic grains in
fractures and between coated layers by organic activity.

This study suggests that the couple substitution of anions and cations for calcium, phosphorous and fluorine in francolite
don't take place as coupled substitution but as open substitution of many anions and cations depending on the conformity
in the coordination numbers of any site. In the same time, it is a compound substitution because of sharing many ions in the
process.

The decreasing in moles/formula of Na, S and Cl in the chemical formula of francolite indicates the slightly increasing in
salinity and alkalinity of sea water. Sr reflects the effect of chemical composition of interstitial water on the francolite
formation. CO; mole/formula shows the role of the diagenesis process on the growth of francolite. The low Mg
mole/formula reflects the consumption of magnesium in dolomite and clay minerals which enable the growth of

phosphatic grains.

Keywords: Phosphorites, Francolite, Akashat Fm., Crystal chemistry, fluorapatite.
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adl kel bope I3 3ang (¥l 3 eils JSCay Lamly ¥ DLY) lda Jie o daiag olowgall d=e
.(McArthur 1985) ¢yl (e sue

G < BLaY! 5slall () cpsasguall (1) ao Or9aySU Adoll couddl cnr 33Nl 2(3) JSCAI
¥ 98y al) A el Ayl

Sl e S suie plel Taely Yl muds lawsall Jome 2l bl sodzdl P> o) dazasg
Ca(ll) adsll & IMSYI ol «co¥oSihall (3985 U lpe LT Ca(ll) 9 Ca(l) adsll Jladd 2Dty 2paldl dsll
2815kl sda @ 28l Aol Slig ¥l M| (e Mas (Schéllhorn et al. 2020) & ygtll cillaall e Ll

o gSGlall & 5ol eleassT!

& 83925l Ayl suoliall Aol el Gl @ Loy @bl Juadl 4l Jdlaall Jaas
SNl 5 Les o(Cayy (PO, COL)g ) (& cadlsSilall Zalall 2Lyl Zauall 389 skl 2S04
fppratially aoulioliudly psisgiall (2 pouallSl aBlse Jidd @1 syl @lis¥l ol Lale 5,3l
-2 8l (Galfati et al. 2010) &lavsgall Sl (ass Bagzod) iidall (rolall & Lagl 4s¥l 3529 caunss
Aol il 2 9y 9 x Jies 3] <Ca (10-x-y-2) Apluel 28l Gyl (oo Aol diiud ouds o Sedd (o
sl e paalig Audly @ giutially pga3geall

oty Sy wlawgall bl adge @ olaSlly Kelally wlis S Josuy co¥sSolall mown
3929 e Ju 18 6 o JBI S 1318 (Si+ S + P) adell sl e 3k e Slign, SOl sy (S

CLASe Cyl ) shonsh (B ¥ 9N Garal 4y skl slasl . .
280 ) A A )yl (a3 (o gl (60) L) (S5



£ 2020 amssd = gl asad) = g ) el = At g Ll g Lndal st Alove = a1 g o slall g o) Al

(JSAD) Lagd¥! o Sl g5 ll Lyl Al g (Comodi and Liu 2000) olawgall adge (3 (CO;) cligs, Sl
Aslall oo Si olad] 20K Gy 1day Al o dsSGlyall 2 osldl aSiadl § Kdudl Joss adlers! ols (1-2
(6=C+S+P) &Ml (o CJ Aol duill Gl @3 AT (6=Si+S+P) Aluc!

S § oo LSy «o¥sSilall dosldl sLall § solall adse Jiday (Alds dewdy 1ol u2s,
(Yietal. wliwsall ciliely 3 Lol 55laS mlisn,SI oo dlgsag SLall § dadge o gisied Lslall Lol .(J-2)
098Il o Wgall Aaylall A8l (-3) JSadl cnos coamaSodl by gas] Jme J=y 32013)
mogs Al Llsl) 248l Lpall (o Sogull (Foq mole/formula) 3Us¥\ 5s1alls (Cmole/formula)
Lol Ll @) adsll ol bl Bylae 2l Al @ Laslm) @3 @1 2dsl) el o) (2) Jgaed)
.(McClellan and Lehr 1969)

GBS alye @ ca¥eSilhall 2obeesdl Gpall @ Adsll condd) c¥aang Sl (3) Joasd! e
(Gl LS ¥l all dolall 2l Lgall o6 Joazdl 1ia @ 83)lell 2ol cosadll June s 940 ey

Cag 54 Nag 1 Mgo.05 Sto.02 (Pa.so Co.91 So.2 O23.26 Fo.74) (F1.99 Clo.o1)

e ¥eSGl,all aslid! Adsedl § pobiall Adsll canddl 455laa (2) Joux

adlatl dwlyud McClellan & Lehr, 1969

mole/formula mole/formula robia
9.96-9.75 10.10-9.23 Ca
5.07-4.72 5.87-4.61 PO,
1.04-0.72 1.34-0.02 CO;
3.02-2.28 2.85-1.21 F
0.18-0.01 0.51-0.04 Na
0.08-0.00 0.25-0.02 Mg

S Cylpigd § CdsSilall (ngSs Ul
et Al bl @ 455 Aol caruny oyl Blingd oty Sy C¥sSalall 0sS
oSy oLl oda 2uilasSoum L el 9,1l sdn e sl oled o (Sstuns i g Lall ol g, ) Lilall oY
Lled! oleall il S Loy (Schdllhorn et al. 2020) co¥sSilyall aal 2seld! sl e
A6 Ay (Mt LA gloil Jady Aially 85,00 sl32¥1 (o JS Jlxs (o 2amlll poliall o Lalsime
Led sl olis 15l
Baleld LAS) Joxs (0 Al (2 94819 Jlod) wliSie (rass 929l1 Hgawally Audadl oLl (gaas
LwlS) Topedly Adiall elia¥l s ae ) sl il liel (0 U1 peaadSIl ae sazms Gl giaall
raie Lo LS Lolsy ball cha¥l sda Jlx (e Ladd gy Aded) oldl @ (dLsShlg
Lpomtll wlalall 3 S S Hiln ¥ a8l liag . (Ren etal. 2019) Ca(l) adsdl Jimy ol «psulio sludl
sydudll jolic Jagys dy Lebiae!) Ao Aded) sl 2ilasSoun uSay pgudip Audl 2S5 ole lldd a3
3ol sl il dsy e 3 cAuded) oLl @ Yl LAS (guaadl LLaIL Sale pgulip fudly pgeadiSIlg
d= gl psasgiall o IS Jausy 3] 50Ny consdly psuguall jolic SIS Gl (ve Audud! sldl AuileasS
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(Dione et al. yoedl sl A>slll Az ae Loeldl ASadl § Hsdudll Jome Jomy gl CupSly pguad iSOl Jma
W>sloy 2518 o) I co¥sSGlLall 2ubdl sussll G uoliall sdd Zuaasll Aol coudll oylal LSy (2018)
Ca¥gSGl,all OgSs g all sia uSaiy (Al-Bassam 1992) Ll jLal Ly « Jus JSan alae¥! oo ST sl
o Gl Jradl (e Wil dusyaall (Shaltami etal. 2018) (uutad! j=d Azl GHlall Loyl gblio @
Aaiosll Lyl camd 2 lsnl Jady zazall
ol &3S olive G <¥eSSl,all dslid! adield (mole/formula) adgd! cewdd! (3) PRES

JOu

9.88 9.96 9.80 9.76 9.80 9.87 9.82 9.84 9.83 9.80 9.75 9.78 9.76 Ca
0.06 0.01 0.12 014 | 0.14 0.15 0.13 0.09 0.16 0.18 0.17 0.12 0.14 Na
0.01 0.02 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.02 Sr
0.04 0.01 0.06 0.08 0.04 0.02 0.05 0.00 0.05 0.08 0.08 Mg
5.06 4.97 5.07 4.92 4.96 5.03 5.01 4.80 484 4.72 4.97 4.79 4.88 P
0.15 0.12 0.13 0.20 0.28 0.24 0.25 0.16 0.23 0.27 0.25 0.20 0.21 S
0.79 0.90 0.80 0.88 0.77 0.72 0.74 1.04 0.93 1.02 0.78 1.01 0.91 C
0.49 0.70 0.58 0.72 0.42 0.29 0.35 1.04 0.75 0.94 0.49 0.99 0.80 F
23.51 | 23.30 | 2342 23.28 23.58  23.71  23.65 2296 23.25  23.06 23.51 23.01 23.20 (0]
1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 F
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Cl
oL 100/ 100/ BH BH BH 2K/
Ave. Max Min. = L160 11B 7A
143 3K 2K 10 9 7 30

9.84 9.96 9.75 9.79 9.91 9.87 9.93 9.85 9.91 9.90 9.75 9.84 9.86 Ca
0.12 0.18 0.01 0.10 0.1 0.08 0.09 0.18 0.06 0.10 0.16 0.1 0.06 Na
0.02 0.03 0.01 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 Sr
0.05 0.09 0.00 0.09 0.03 0.02 0.07 0.03 0.05 Mg
4.89 5.07 4.72 4.81 490 @ 4.92 4.81 4.83 469 484 495 4.78 4.89 P
0.20 0.28 0.12 0.18 0.19 0.27 0.21 0.19 0.18 0.20 0.13 0.19 0.15 S
0.91 1.13 0.72 1.01 0.91 0.81 0.98 0.98 113 0.95 0.92 1.03 0.96 C
0.74 1.04 | 0.29 1.01 0.68 0.48 0.81 0.86 117 0.77 0.85 0.99 0.87 F
23.26  23.71 2296 2299 2332 23.52 2319 2314 22.83 23.23 23.15 23.01 23.13 (0]
1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 1.99 F
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Cl

Byly> Ay dl il cu¥eSSliall 3 CO; A 09y M=) A ) JI (McArthur 1985; McClellan 1980)
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