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A: Gorceixite

Gorceixite < sl 4o gl ailladll jans ;1 Jgia

Formula sum

Al3 Ba H6 O14 P2

Entry number 96-900-9297
Figure-of-Merit (FoM) 0.389967
Total number of peaks 536
Peaks in range 333
Peaks matched 127
Intensity scale factor 0.01
C1mi1
Space group
Crystal system Monoclinic
Unit cell a=12.2250 A b=7.0400 A ¢=7.0550 A p= 125.390 °
Ilc 2.13
Calc. density 3.396 g/lem?
Radoslovich E W, "Refinement of gorceixite structure in Cm",
Reference Neues Jahrbuch fur Mineralogie, Monatshefte 1982, 446-464
(1982)
B: Ba2 Ce O6 Sb
Formula sum Ba2 Ce O6 Sb
Entry number 96-200-1754
Figure-of-Merit (FoM) 0.844803
Total number of peaks 56
Peaks in range 56
Peaks matched 17
Intensity scale factor 0.58
Space group | 4/m mm
Crystal system Tetragonal
Unit cell a=8.4562 A c=17.0002 A
I/lc 3.64
Calc. density 6.529 g/cm?
[Jdo D. J. W., Helmholdt R. B., "Ba~2~Ce~3/4~SbO~6~, a Rietveld
Reference refinement of neutron powderdiffraction data", Acta Crystallographica

Section C 49(4), 652-654 (1993)

C: Pbs (Sbz Mn O11)

Formula sum

Mn O11 Pb5 Sb2

Entry number 96-153-2540
Figure-of-Merit (FoM) 0.757048
Total number of peaks 288
Peaks in range 200
Peaks matched 37
Intensity scale factor 0.96

.




el ¢ jadl S| T S —
Space group Cmcm
Crystal system Orthorhombic
Unit cell a=9.0628 A b= 11.4825 A c= 10.9402 A
I/lc 14.56
Calc. density 8.812 g/cm?
Abakumov A.M., Rozova M.G., Chizhov P.S., van Tendeloo G., Antipov
= E.V., Hadermann J., "Synthesis and crystal structure of the novel PbS Sb2
Mn O11 compound", Journal of Solid State Chemistry 177, 2855-2861
(2004)
D: Bas Nb2 O9
Formula sum Ba4 Nb2 O9
Entry number 96-400-1800
Figure-of-Merit (FoM) 0.708158
Total number of peaks 498
Peaks in range 498
Peaks matched 48
Intensity scale factor 0.37
Space group Pca?21
Crystal system Orthorhombic
Unit cell a=12.0872 A b=24.8979 A c=21.0015 A
I/lc 7.73
Calc. density 5.541 g/cm?
Dunstan Matthew T., Blanc Fr?d?ric, Avdeev Maxim, Mclntyre Garry J.,
Bafsrsnes Grey Clare P., Ling Chris D., "Long-Range-Ordered Coexistence of 4-, 5-,
and 6-Coordinate Niobium in theMixed lonic-Electronic Conductor \g-
Ba4Nb209", Chemistry of Materials 25(15), 3154 (2013)
(LSl it il Lgde ) acdlly Al L Lo
Liguall Ax8Y) 3 gon Jaloda add o A Sl @i 2ds%
No 2theta [] d[A] o FWHM Matched
1 2563 3.4726 492.19 0.2000 A B,CD
2 29.67 3.0085 1000.00 0.2000 A B,CD
3 31.83 2.8089 783.47 0.4000 B.C,D
4 42.20 2.1398 138.62 0.2000 D
5 42.29 2.1353 254.18 0.4000 D
6 47.55 1.9107 132.69 0.4000 A C
7 49.30 1.8470 567.49 0.4000 B
8 52.69 1.7359 113.84 0.4000 B, C
9 54 .11 1.6937 211.34 0.4000 A B, C
10 55.06 1.6664 101.24 0.2000 A C
11 75.16 1.2631 130.59 0.6000 C

ainll g8 agy gl peaie Oy Al 8 laal g SV o € Soall Of Jsaall DA (e Baadl

Jaad g Y
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Scherrer 483le daul 5 b i a dallaall ye Ll ol ) shll Jas giall paadl Cluad ool asdll by Jgaa 1 3ds2

No/| 2theta [] vio FWHIVJ Matched Cristallite sizes(nm)
1 25.63 492.19 0.2000 A B, C, D 6.248131
2 29.67| 1000.00 0.2000 A, B, C, D 6.021413
3 31.83 783.47| 0.4000 B. C, D 2.943922
4 42.20 138.62 0.2000 D 5.1337786
5 42.29 254.18 0.4000 D 2.563229
6 47.55 132.69 0.4000 A C 2.33869
7 49.30 567.49 0.4000 B 2.259521
8 52.69 113.84 0.4000 B. ( 2.100231
9 5411 211.34 0.4000 A B,C 2.03129

10 55.06 101.24 0.2000 A C 3.968938
11 75.16 130.59 0.6000 q 0.591639
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A: Al2 H4 Na2 012 Si3 (4.5 %)

1 gald)

Formula sum

Al2 H4 Na2 O12 Si3

Entry number 96-722-2993
Figure-of-Merit (FoM) 0.467537
Total number of peaks 318
Peaks in range 318
Peaks matched 42
Intensity scale factor 0.05
Space group F2dd

Crystal system

orthorhombic

Unit cell a=6.5880 A b= 18.2780 A c= 18.6130 A
I/lc 4.38
Calc. density 2.254 g/cm?
Reference Hatamifard Arezo, nasrollahzadeh mahmoud, Lipkowski Janusz,

"Green synthesis of Natrolite zeolite/palladium nanocomposite and
itsapplication as a reusable catalyst for the reduction of organic dyes
inthe shortest time possible", RSC Adv. , (2015)

B: C Fe125 (3.1 %)

Formula sum C Fe125
Entry number 96-154-3666
Figure-of-Merit (FoM) 0.749640
Total number of peaks 176
Peaks in range 158
Peaks matched 5
Intensity scale factor 0.08
Space group Fm-3m
Crystal system Cubic
Unit cell a=18.4628 A
I/lc 9.78
Calc. density 7.380 g/cm?
Reference Oila Adrian, Bull Steve, "Atomistic simulation of Fe-C austenite",

Computational Materials Science 45(2), 235-239 (2009)

C: Carbonated calcium
hemicarboaluminate (15.0 %)

Formula sum

C0.4 Al Ca2 09.2

Entry number 96-210-5252
Figure-of-Merit (FoM) 0.519203
Total number of peaks 274
Peaks in range 200
Peaks matched 29
Intensity scale factor 0.55
Space group R-3¢

Crystal system

trigonal (hexagonal axes)

Unit cell a=5.7534 A c= 46.3890 A
I/lc 14.30
Calc. density 1.942 g/cm?
Reference Runcevski Tomce, Dinnebier Robert E., Magdysyuk Oxana V.,

P?limann Herbert, "Crystal structures of calcium hemicarboaluminate
and carbonated calciumhemicarboaluminate from synchrotron powder
diffraction data", Acta Crystallographica Section B 68(5), 493-500
(2012)

D: Trimagnesium Calcium
Carbonate Huntite (41.7 %)

Formula sum

C4 Ca Mg3 O12




Entry number

96-231-0129

Figure-of-Merit (FoM) 0.731462
Total number of peaks 158
Peaks in range 100
Peaks matched 19
Intensity scale factor 0.22
Space group R 32
Crystal system rhombohedral
Unit cell a=6.0750 A a= 102.930°
I/lc 2.10
Calc. density 2.874 g/lcm?
Reference Graf D.L., Bradley W.F., "The crystal structure of huntite, Mg3 Ca (C

03)4", Acta Crystallographica 15, 238-242 (1962)

E: Cd In2 S4 (0.1 %)

Formula sum Cd In2 S4
Entry number 96-591-0175
Figure-of-Merit (FoM) 0.610816
Total number of peaks 104
Peaks in range 45
Peaks matched 7
Intensity scale factor 0.02
Space group Fd-3m
Crystal system cubic
Unit cell a= 10.8180 A
I/lc 63.55
Reference Wyckoff R. W. G., "Page 76 & 80 from the Structure of Crystals, vol. 3

by Wyckoff R W G.published by Interscience Publishers, Inc. in 1951",
The Structure of Crystals 3, 76-80 (1951)

F: Er10 021 W2 (14.7 %)

Formula sum Er10 O21 W2
Entry number 96-210-8048
Figure-of-Merit (FoM) 0.810459
Total number of peaks 998
Peaks in range 998
Peaks matched 42
Intensity scale factor 0.67
Space group Pbcn

Crystal system

orthorhombic

Unit cell a= 15.8221 A b= 10.4814 A c= 10.5407 A
I/lc 17.73
Calc. density 9.029 g/cm?
Reference Bevan D. J. M., Drennan J., Rossell H. J., "Structure determination of

the fluorite-related superstructure phasesEr10W2021 and
Y10W2021", Acta Crystallographica, Section B 38, 2991-2997 (1982)

G:Na.5 H2.5 P O3 (18.3 %)

Formula sum

H2.5 Na0.5 O3 P

Entry number 96-210-6978
Figure-of-Merit (FoM) 0.762576
Total number of peaks 150
Peaks in range 98
Peaks matched 15
Intensity scale factor 0.18
Space group P-3c1

Crystal system

trigonal (hexagonal axes)

Unit cell a=5.9080 A c=9.5540 A
I/lc 3.91
Calc. density 2.138 g/cm?




Reference

Hazell R.G., Hazell A.C., Kratochvil B., "Structure of Sodium
Hydrogenphosphite", Acta Crystallographica B (24,1968-38,1982) 38,
1267-1269 (1982)

H: Rosiaite (2.6 %)

Formula sum 06 Pb Sb2
Entry number 96-900-5283
Figure-of-Merit (FoM) 0.569691
Total number of peaks 88
Peaks in range 56
Peaks matched 11
Intensity scale factor 0.13
Space group P-31m

Crystal system

trigonal (hexagonal axes)

Unit cell a=5.2950 A c=5.3720 A
I/lc 18.86
Calc. density 6.960 g/cm?
Reference Basso R., Lucchetti G., Zefiro L., Palenzona A., "Rosiaite, PbSb208,

a new mineral from the Cetine mine, Siena, ItalyLocality: Cetine mine,
Siena, Italy”", European Journal of Mineralogy 8, 487-492 (1996)
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FICHE D'ANALYSES

NATURE & LIEU DE PRELEVEMENT: Eau Oued khrouf

PRELEVEMENT : Date: 08/03/2018

Par ; demandeur

DATE ANALYSE: 08/03/2018

A.PARAMETRES ORGANOLOPTIQUES D.MINERALISATION GLOBALE
AO01 | Couleur Unité DO1 | Calcium Ca™ mg/|
A02 | Odeur Unité D02 | Magnésium Mg™* mg/|
A03 | Golit Dilut D03 | Sodium Na* mg/|

B. PARAMETRES PHSICO-CHIMIQUES D04 | Potassium K’ mg/|
BO1 | P 7.55 D05 | Chlorures CI 1056.499 | mg/I
BO2 | Potentiel redox Eh mV D06 | Sulfate So4” mg/|
BO3 | Conductivité a 25°C 15740 | us/cm DO7 | Bicarbonate HCo3z mg/|
BO4 | Température 20.1 |°% D08 | Carbonate Coz~ mg/|
BO5 | Turbidité 0.230 | NTU D09 | Silicate SiO, mg/|
BO6 | Oxygéne dissous mg/| D10 | Dureté Totale TH mg/| Cacos
BO7 | Salinité 10.07 | %o D11 | Dureté permanente mg/| Cacos
BO8 | Co; libre mg/| D12 | Titre alcalin mg/| Caco;
BO9 | Co;total mg/| D13 | Titre alcalin complet mg/| Cacos
B10 | Résidu sec a105°C mg/| E. PARAMETRES INDESIRABLES
B11 | Résidu sec a525°C mg/| EO1 | Fer totale mg/|
B12 | MES a105°C mg/| EO2 | Fer Fe* mg/|
B13 | MESa&105°C mg/| EO3 | Fer Fe* mg/|
B14 | Mat Décantages mg/| EO4 | Manganése Mn®* mg/|
B15 | TDS 10073.6 | mg/! EO5 | Aluminium AI** mg/|

C.PARAMETRES DE POLLUTION F. PARAMETRES BACTERIOLOGIQUES

€01 | Ammonium NH," 0.78 | mg/I FO1 | Germes fotaux -
€02 | Nitrite Noz” 1.034 | mg/I A 37°C pre c/ml
€03 | Nitrate Nos™ 6.258 | mg/I A22°C = c/ml
C04 | Phosphate Pos” mg/| FO2 | Coliformes totaux ABS ¢/100m|
€05 | Sulfures d'hydrogéne mg/| FO3 | Coliformes fécaux ABS ¢/100ml
C06 | Mat .Oxyd .M acide mg/| FO4 | Streptocoques fécaux ABS ¢/100ml
€07 | Mat.Oxyd M basique mg/| FO5 | Clostridium sulf-red ABS ¢/100m|
€08 | DCO mg/| O; FO6 | Vibrions cholérique c/51
€09 | DBOs mg/| O, FO7 | Salmonelle typhi ¢/5l
C10 | Azote Kjeldahl NTK mg/| NH, FO8 | Chlore résiduel libre mg/|
OBSERVATIONS : :

s

A 33.\.“



4 N
ol a3

\_ /




[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

S gt

A. DOUADI «Evaluationde la variabilité intra et inter cultivars du palimier dattier
dans la région de Ouargla, Oued souf et Oued Righ Mém. Ing. Agro., Université de
Ouargla, Algérie <1996 «pp. 14-15.

STUKY-ENHYD" <Etude de faisabilité des eaux du canal de 1’Oued Righ "<Direction
de I'nydraulique de la wilaya d'El-Oued <Alger.2010/12/18 «

Jp. .. 2.2.2.5. N. LEBDI «Dynamique interne du milieu agricole saharien: déclin ou
renouveau des systemes de production? (Cas de cing zones de la vallée d'oued Righ «(
Mém. d'Ing d’agro. ITAS Ouargla <2001 «pp. 22-54.

S.ACOURENE «Lffets de trois types de pollen et de ciselage sur le rendement et la
qualité de la datte Deglet Nour, Ghars et Degla Beida (phoenix dactyliféra L «Mém.
de Magister INA El Harrach <2000 «p. 19.

UNESCO" <Etude des ressources en eau du sahara septentrionel "<«Organisation des
nations unies pour l'éducation, la science et la culture «<Paris. 1972 «

ANRH" <Agence Nationale des Ressources Hydriques .[J=3s] 2009 "<Available:
http://www.anrh.dz.[2018 04 16 Js= s} 5] ./

SEAAL" «Société des Eaux et de I’ Assainissement d’Alger .[J—<] 2009 "<Available:
http://www.seaal .dz.[2018 04 16 d s= M & ,1] ./

INRAA <La vallée d'Oued Righ : une problématique, une approche, une tentative de
diagnostic <2001 . 13.

BNEDER «Etudes dinventaire du patrimoine phoenicicole <1994 . 46.

[10] L. t. ADOT" <RESIDUE BY EVAPORATION (an Arizona method)". ARIZONA 3¢} »

gIAYIARIZ 512b.2015 12 04 «

[11]C. S. T. AGENCY" <METHOD OF TEST FOR RESIDUE BY EVAPORATION OF

NON-MODIFIED ASPHALTIC EMULSION". Sacramento, California g/ 3¥) 3¢} »
California Test 330.2017 09 01 «

[12] Manual «3SY < AXRD Benchtop Powder Diffraction (PROTO] . (Performance].

Benchtop .

[13] E. Claude «Méthodes des poudres en DRX «Grenoble: Institut nationale des sciences

appliquées (INSA 2011 «(



P Wi FPPEON
13-14.022009¢ ¢glee ¢y yall Laglall Alall il ¢ gamuall e cpa [1]

il aelall 4y o (Ol g2cda il 4yl 8 Al e il s GlusY) @ gadl il [3]
5702007 <225 5

Ll 50) Aall Lo olpe ool Sy Al 30 cpliill 8 ol Laliadll 3 coilie alsd 5Ly [4]
28022008¢ i Aasla Ayl LS Orieale Al Al Ad s G dgllas
(Rl Dl jaa A Al Al ) Alall oLl 83, 51l (g0 89 Gl g puldl) dlae s LK [5]

14022013¢ «Jib daala Al o olall 4y 51l 4408 ¢ pfivale Al

68.21989¢ Al jall del ) 3l dlaw del )3l & Al Sl caeas Ciplalll ye e [6]
74 2« 2002 ¢ plee delihll g p8l Bl o dadl jaall ) Jaae g AT 548 dlew 55 68 [7]

GBIall (il Amalad Ll 5l ) 8l o palimny SLall Gl sl cdens s o [8]
739 8 colall &gl dpa gaal) A8Leall 3 gris Al aals 4K (3 [9]

il pudd) il o CaiSll ageally Ll Sighlly GUauldl (e de gl [10]
https://www.ts3a.com/bi2a/?p=446 2017/05/03 : ¢ slsl & 15 2015/04/14




e el
Olaall-Cullill Joadll/2001 Y1 5588 el gl ol s dese 3 [1]

[2] INTERNATIONAL MATERIALS, MINERALS & MINING ORGANISATIONS,
Access @ 22/05/2018  (http://www.iom3.org/international-materials-minerals-mining-
organisations)

[3] Institut Numerique/www.institut numerique.org/i2-definitions-et-caracteristiques-des-

metaux-lourds 2018/04/09

[4] Suciu . Cosma C. Todica M. Bolboaca S D. and JantschiL..(2008) Analysis of Soil Heavy
Metal Pollution and Pattern in Central Transylvania.International Journal of Molecular

Sciences .9(4): 434- 453.

[S] JARUB L.(2003): Hazards of heavy metal contamination. Brazilian Medical Bultin.68:425-
462

[6] Yahaya A., Adegbe A. A. and Emurotu J. E. (2012). Assessmentof HeavyMetal content in
the Surface Water of Oke-Afa Canal IsoloLagos,Nigeria. Archives of Applied Science
Research, 4(6), pp. 2322-2326

[7] Asio V.B. (2009). Heavy metals in the Environment and their Health effects. Soil and
Environment, pp.1-5.

[8] Obodai E.A., Boamponsem L K., Adokoh CK., Essumang D K., Villawoe B.O., Aheto
D.W. and Debrah J.S. (2011). Concentration of Heavy Metals in two Ghanaian Lagoons.
Archive of Applied Scienceresearch.3(3) : 177-187.

[9] United States Department of Agriculture (USDA) and National Republican Senatorial
Committee (NRSC) (2000). Heavy Metal SoilContamination. SoilQuality-Urban Technical
Note.No.3. pp.1-7.

[10]Adelekan B. A. and K. D. Abegunde (2011). Heavy Metals Contamination of Soil and
Groundwater at Automobile Mechanic Villages in Ibadan, Nigeria. International Journal of the
PhysicalSciences vol. 6(5), pp.1058-1045 .

[11] Facchinelli, A., Scchi, E., and Mallen, L. (2001). Multivariatestatistical and GIS-based

approach to identify heavy metal sources in soils.Environ. Pollut.114, 313-324.

[12] Serban A. S. (2000). Surface Water Pollution with Heavy Metals in the Lower Catchment
of Jiu River Basin, according to the Water Framework Directive, aerapa.Conference.

Ubbcluj.rc. pp. 357-364.



[13] YildizD.,Kulal, AY G., Baslar S. and Dogan Y. (2010). Determination of Trace Elements
in the Plants of Mt.Bozdag, Izmir, Turkey. DOI:10.2298/ABS100 3731Y.Arch.Biol.Sci., 62(3),
731-738.

[14] Obodai E.A., Boamponsem L.K., Adokoh C.K., Essumang D K., Villawoe B.O., Aheto
D.W. and Debrah J.S. (2011). Concentration of Heavy Metals in two Ghanaian Lagoons.
Archive of Applied Scienceresearch.3(3) : 177-187.

[15] Wuana R. A. and Okieimen F. E. (2011). Heavy MetalsinContaminatedSoils: A Review
of Sources, Chemistry, Risks and Best Available Strategies for Remediation, ISRN Ecology,
vol. 2011, Article ID 402647, 20 pages, doi:10.5402/2011/402647

i Aalld) 3159 ¢ i) LBy ) Sl (2012) Bk Gl adg (Al [16]
ALty byl

13,4, 208 (dpalil) g 40y 5 505 Jasdal 5 ) 59,(1992) gl (53¢ ¢ aLa[17]

Al oy puiS) dalaed e dusl paedinll G lf Ay 32 (2008) S abady) ¢ gL 18]
220 g Sl d ) dadall oy il il

Aralall by dagdll pem 8 Al dles 50 (2009) <1 dalacghadi[19]

A5 Gady Sl

el O slaill s o0 A Al 4o 50 (2005) 314 3¢ AD[20]

[21] Rajaganapathy V., Xavier F., Sreekumar D. and Mandal P. K. (2011). Heavy
Metal Contamination in Soil,Water and Fodder and their presence in Livestock
and Products: A Review. Journal of Environmental Science and
Technology,4:234-249.

[22]Wuana R. A. and Okieimen F. E. (2011). Heavy Metals in
ContaminatedSoils:A Review of Sources, Chemistry, Risks and Best Available
Strategies for Remediation, ISRN Ecology, vol. 2011, Article ID 402647, 20
pages, do1:10.5402/2011/402647.

[23]Scott.J.Callan and Janet M.Thomas, (2000). "EnvironmentalEconomics and
management theory " policy and Applications , 2nd ed . the Dryen press 2000 .
p.10



[24] Jain, V. K. (1978). Studies on effect of cadmium on the growth pattern of
phaseolusaurius varieties. Absi. I. Bot. Conf. JIBS. 57 -84p.
[25] Navarro-Pedrefio, J., Gémez, 1., Almendro-Candel, M. & Meléndez-Pastor,
I. (2008). Heavy metals in Mediterranean soils. In: J. Dominguez (Ed.), Soil
contamination researchtrends (pp. 161-176). New York, USA: Nova Science
Publishers, Inc.
[26] Barcel’o, D. (2004). Analysis of soil, sediment and sludge.  Trends
Anal.Chem. 23(10-11): 677-679p.
[27] Zhang, R. Y., Li, G. H., Fan, J. W., Wu, D. L., and Molina, M. J. (2007):
Intensification of Pacific storm track linked to Asian pollution, P.Natl. Acad. Sci.
USA, 104, 5295-5299.
[28]Worksafe V. (2005). Industry Standard Contaminated Construction Sites.
EPA Victoria, www.worksafe.vic.gov.au, First Edition. pp. 1-28.
[29] Shayley H., McBride M, and Harrison E. (2009). Sources and Impacts of
Contaminants in Soils. Cornell Waste Management Institute.pp.1-6.
[30] Jung M. C. (2001). Heavy Metal Contamination of Soils and Waters in and
around the Imecheon Au-Ag mine, Korea. Applied Geochemistry, vol. 16, pp.
1369-1375.
[31]Lado LR, Hengel T, Reuter HI (2008). Heavy metals in European soils: a
geostatistical analysis of the FOREGS geochemical database. Geodermal48:189—
199

el sl

[1]11 t. ADOT" «RESIDUE BY EVAPORATION (an Arizona method)". ARIZONA 3¢}
gIAYARIZ 512b.2015 12 04 «

[2]C. S. T. AGENCY" <METHOD OF TEST FOR RESIDUE BY EVAPORATION OF
NON-MODIFIED ASPHALTIC EMULSION". Sacramento, California gl ia¥! sl »
California Test 330.2017 09 01 «

[3] Manual «S&W ¢ AXRD Benchtop Powder Diffraction (PROTO] .(Performance]. Benchtop .



aidla
el 03] AleasSll AnS 5l A 3 Jaf e ¢ (AL aaalST ¢ caliliu gb ccbilalus il gy S ) dalidg
Ll J<im da i€ g Match 13 geebis dassd o1 dlindlea s dpinall A8 5 gn Jalada ¢ jaly Lidd
6.25 -0.59 o ) sk dus siall lpana ¢ i g g 2aualST (r CIS ye dry 5l e Ll A gyl
hd g e il L) ALE (plae Lele B ¢ pualic 10 (gsiad Cua el
L ALEN aleadl ¢ Cpalaalle ALl salall ¢ Cag A ol g ¢ daaliad) culaXl)

RESUME

Dans cette étude nous avons séché un échantillon des eaux de Oued Khrouf
jusqu’a I’obtention des minerais dans différentes formes (Carbonates, Sulfates,
Phosphate, Oxydes...etc) qu’il les contient. Et pour connaitre la composition
chimique de ce sel, une diffractométrie des rayons x a ét€ effectuce suivie par un
affinement par le logiciel Match !3. Et comme résultats, le sel est compose de 4
matériaux dont 3 sont des oxydes et un sous forme phosphatée ont une taille
moyenne des cristallites entre 0.59 et 6.25 nm contenant 10 éléments dont 6 sont

des métaux lourds qui ont un impact sanitaire et environnementale dangereux.

Mots clés : Oued Khrouf, Matiere seche, Minerais, métaux lourds, pollution.



