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Continent PAYS Superficie Km® Yopar rapport au % des régions
total des pays des sols
SYPSEus

AFRIQUE Maroc 11143 25 17
Algérie 7066.3 33 122
Tunisie 143038 93 272
Libye 3056.8 22 6.0
Egypte 3822 0.4 0.6
Soudan 785.0 03 12
Somalie 101612 162 155
Ethiopie 14234 13 22
Mali 28183 23 13
Mauritanie 306.0 04 0.6
Namibie 5307.7 65 8.2
Syrie 3066.6 216 6.0
Jordan 805 038 0.1

Arabie 825 0.04 0.1
saudite

Oman 4716 - 0.7
Yémen AR 2031.0 1 45
Eurwait 354.6 - 0.5
Iraq 4779.2 L 7.3
Iran 42
Pakistan 9.5
Inde
USSR
Mongolie
China
Turks
Espagne

Mexique
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Major courjtries in gypsum mine production from 2010 to 2021 “o x “ uA djj‘ C\:\.‘.\ C..AA).\ 02_1 d}iﬁj\
[30]A) 52 JS <ikabial s 2020-2019

Mine production Reserves®
2019 2020¢

United States 21,200 22,000 700,000

Algeria 2,500 2,500 NA

Brazil 3,000 3,200 450,000

Canada 3,000 3,000 450,000
China 15,500 16,000
France 3,000 3,000
Germany 3,300 3,200
India 2,700 2,700
Iran 16,000 16,000
Japan 4,300 4,700
Mexico 5,400 5,400
Oman 9,100 11,000
Pakistan 1,670 2,200
Russia 5,500 3,800
Saudi Arabia 3,300 3,300
® 00 @2 .: Spain 7,000 7,000

Thailand 9,790 9,300 1,700

e ol saldd W) J5all ).\S\ e 34-1 J<al) Turkey 10,000 10,000 200,000

Other countries 22.000 22,000 NA

[32] 2021 ‘_A\ 2010 World total (rounded) 148,000 150,000 Large
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Fig. 6-1 Debye-Scherrer camera, with cover plate removed. (Courtesy of Philips \‘f’l'l'”'c‘("f
Electronic Instruments, Inc.)
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Fig. 6-5 Methods of film loading in Debye cameras. Corresponding lines have the same
numbers in all films.
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CaS04.2H20 : Jshll cif alall

data_9013165
loop_
_publ_author_name
‘Comodi, P.'
‘Nazzareni, S.'
'Zanazzi, P. F.'
'Speziale, S.'
_publ_section_title

High-pressure behavior of gypsum: A single-
crystal X-ray study
Locality: Valle di Caramanico, Abruzzo, Italy
Note: P = 0.25 GPa

_journal_name_full 'American Mineralogist'
_journal_page_first 1530

_journal_page_last 1537

_journal_paper_doi 10.2138/am.2008.2917
_journal_volume 93

_journal_year 2008

_chemical_formula_sum 'Ca H4 06 S'
_chemical_name_mineral Gypsum
_space_group_IT_number 15
_symmetry_space_group_name_Hall '-C 2yc'
_symmetry_space_group_name_H-M'C12/c 1
_cell_angle_alpha 90

_cell_angle _beta 114.13

_cell_angle_gamma 90

_cell_length_a 6.282

_cell_length_b 15.175

_cell_length_¢ 5.673

_cell_volume 493.548
_diffrn_ambient_pressure 2.5e+05

_exptl_crystal_density diffrn 2.317
_cell_formula_units Z 4
_cod_depositor_comments

Z inserted to be consistent with given formula
Water oxygen atoms renamed so that they are
treated as oxygens

miguel

_cod_original_formula_sum 'Ca S 06 H4'
_cod_database_code 9013165

loop_

_symmetry_equiv_pos_as_Xyz

X,Y,Z

1/2+x,1/2+y,z

X,-y,1/2+z

1/2+x,1/2-y,1/2+z

-X,y,1/2-z

1/2-x,1/2+y,1/2-z

-X,"Y,-Z

1/2-x,1/2-y,-z

loop_

_atom_site_label

_atom_site_fract_x

_atom_site_fract y

_atom_site_fract_z
_atom_site_U_iso_or_equiv

Ca 0.00000 0.16970 0.25000 0.00900

S 0.00000 0.32850 0.75000 0.00700

01 0.08400 0.27200 0.59200 0.01200

02 0.20000 0.38300 0.91400 0.01300

03 -0.21100 0.06600 -0.08100 0.02000

CaS0y :ushll cif lal)

data_5000040
loop_
_publ_author_name
'Cheng, GCH'
'‘Zussman, J'
_publ_section _title

The crystal structure of anhydrite (Ca S 04)

_journal_name_full 'Acta Crystallographica
(1,1948-23,1967)'

_journal_page_first 767

_journal_page_last 769

_journal_paper_doi 10.1107/S0365110X63001997

_journal_volume 16

_journal_year 1963
_chemical_formula_structural 'Ca S O4'
_chemical_formula_sum 'Ca 04 S'
_chemical_name_mineral Anhydrite
_chemical_name_systematic 'Calcium sulfate'
_space_group_IT_number 63
_symmetry_cell_setting orthorhombic
_symmetry_Int_Tables_number 63
_symmetry_space_group_name_Hall '-A 2a 2a’
_symmetry_space_group_name_H-M'Amm a'
_cell_angle_alpha 90

_cell_angle_beta 90

_cell_angle_gamma 90
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_cell_formula_units Z 4
_cell_length_a 6.991
_cell_length_b 6.996
_cell_length_c 6.238
_cell_volume 305.1
_refine_Is R _factor_all 0.11
_cod_database_code 5000040
loop_
_symmetry_equiv_pos_as_xyz
X,¥,Z

-X,Y,-Z

1/2-x,y,z

1/2+x,y,-z

-X,-Y,-Z

X,-Y,Z

1/2+x,-y,-z

1/2-x,-y,z

X,1/2+y,1/2+z
-X,1/2+y,1/2-z
1/2-x,1/2+y,1/2+z
1/2+x,1/2+y,1/2-z

-X,1/2-y,1/2-z

X,1/2-y,1/2+z

1/2+x,1/2-y,1/2-2
1/2-x,1/2-y,1/2+z

loop_

_atom_site_label
_atom_site_type_symbol
_atom_site_symmetry_multiplicity
_atom_site_ Wyckoff_symbol
_atom_site_fract x
_atom_site_fract y
_atom_site_fract z
_atom_site_occupancy
_atom_site_attached_hydrogens
_atom_site_calc_flag
CalCa2+4c0.750.0.3461.0d
S1S6+4¢0.250.0.1551.0d
0102-89g0.250.1710.0151.0d
02 02-8f0.080.0.2981.0d
loop_

CaS04-0.8H20 : skl cif ilall

data_2020133
loop_
_publ_author_name
‘Abriel, W.'
_publ_section_title

Calcium Sulfat Subhydrat, Ca S 04 (H2 0).8

_journal_name_full 'Acta Crystallographica C
(39,1983-)'

_journal_page_first 956

_journal_page_last 958

_journal_volume 39

_journal_year 1983

_chemical_formula_sum 'Ca H1.6 O4.8 S'
_chemical_name_systematic 'Ca S 04 (H2 O).8'
_space_group_IT_number 152
_symmetry_space_group_name_Hall 'P 31 2™
_symmetry_space_group_name H-M'P 312 1'
_cell_angle_alpha 90

_cell_angle_beta 90

_cell_angle_gamma 120
_cell_formula_units_Z 3

_cell_length_a 6.968

_cell_length_b 6.968

_cell_length_c 6.41

_cell_volume 269.529
_citation_journal_id_ASTM ACSCEE
_cod_data_source_file
Abriel_ACSCEE_1983_238.cif
_cod_data_source_block H1.6Cal104.8S1

_cod_depositor_comments

Marking attached hydrogen atoms.
Antanas Vaitkus,
2017-03-27

_cod_original_cell_volume 269.5287
_cod_original_formula_sum 'H1.6 Cal O4.8 S1'
_cod_database_code 2020133

loop_

_symmetry_equiv_pos_as_xyz

X,Y,Z

-y, X-y,z+1/3

-X+Y,-X,2+2/3

Y,X,-Z

-X,-X+Yy,-z+1/3

X-Y,-Y,-z+2/3

loop_

_atom_site_label
_atom_site_type_symbol
_atom_site_fract x
_atom_site_fract y
_atom_site_fract z
_atom_site_occupancy
_atom_site_U_iso_or_equiv
_atom_site_attached_hydrogens

Cal Ca+20.542400.833310.00
S1S+60.548100.333310.00

02 0-20.3693 0.8731 0.189710.00
01 0-2 0.5952 0.8564 0.4656 1 0.0 0
03 0-20.914300.83330.80.02
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SiOz : skl cif <ilall

data_1526860
loop_
_publ_author_name
"Tucker, M.G.'
'‘Dove, M.T.

'Keen, D.A.'
_publ_section _title

A detailed structural characterization of quartz on
heating through the
alpha - beta transition

_journal_name_full 'Mineralogical Magazine
(1969-)'

_journal_page_first 489

_journal_page_last 507

_journal_volume 65

_journal_year 2001

_chemical_formula_sum 'O2 Si'
_chemical_name_systematic 'Si O2'
_space_group_IT_number 152

_symmetry space_group_name_Hall 'P 31 2™
_symmetry_space_group_name_ H-M'P 312 1'
_cell_angle_alpha 90

_cell_angle_beta 90

_cell_angle_gamma 120
_cell_formula_units_Z 3

_cell_length_a 4.9019

_cell_length_b 4.9019
_cell_length_c 5.3988

_cell_volume 112.346
_citation_journal_id_ ASTM MNLMBB
_cod_data_source_file
Tucker_MNLMBB_2001_1782.cif
_cod_data_source_block 02Sil
_cod_original_cell_volume 112.3458
_cod_original_formula_sum '02 Sil'
_cod_database _code 1526860

loop_
_symmetry_equiv_pos_as_Xxyz

X,Y,Z

-y, X-y,z+1/3

-X+Y,-X,2+2/3

Y.X,-Z

-X,-X+Yy,-z+1/3

X-Y,-Y,-z+2/3

loop_

_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract y
_atom_site_fract z
_atom_site_occupancy
_atom_site_U_iso_or_equiv

01 0-20.4130.27110.21721 0.0
Sil Si+4 0.467300.333310.0

CaS04-0.5H20: Lshll cif ilal)

data_global
_chemical_name_mineral 'Bassanite'
loop_

_publ_author_name

‘Ballirano P’

'‘Maras A'

'‘Meloni S'

‘Caminiti R’

_journal_name_full 'European Journal of
Mineralogy'

_journal_volume 13

_journal_year 2001
_journal_page_first 985
_journal_page_last 993
_publ_section _title

The monoclinic 12 structure of bassanite, calcium
sulphate hemihydrate

_database_code_amcsd 0006909
_chemical_formula_sum 'Ca2 S2 09 H2'
_cell_length_a 12.0350

_cell_length_b 6.9294

_cell_length_c 12.6705

_cell_angle_alpha 90

_cell_angle_beta 90.266
_cell_angle_gamma 90

_cell_volume 1056.649
_exptl_crystal_density_diffrn 2,737
_symmetry_space_group_name H-M'1121'
loop_
_space_group_symop_operation_xyz
%y,2'

'1/2+x,112+y,1/2+7'

X,y,-7'

'1/2-x,1/2+y,1/2-7'

loop_

_atom_site_label

_atom_site_fract_x

_atom_site_fract y

_atom_site_fract_z
_atom_site_U_iso_or_equiv

Cal 0.00000 0.50000 0.00000 0.01153
Ca2 0.50000 0.01100 0.00000 0.01153
Ca3 0.23800 0.19900 0.16770 0.01153
Cad4 0.22170 0.16500 0.66480 0.01153
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-0.00160 0.49900 0.24930 0.00950
0.22470 0.16400 0.91830 0.00950
0.22820 0.18500 0.41460 0.00950
0.12700 0.21100 0.98400 0.01140
0.12500 0.23000 0.47300 0.01140
0.07400 0.61600 0.31500 0.01140
0.07500 0.62000 0.81600 0.01140
0.19600 0.04400 0.33200 0.01140
0.20500 -0.01500 0.85800 0.01140

O7 0.05700 0.36600 0.17800 0.01140
08 0.05800 0.37600 0.67300 0.01140
09 0.27200 0.35900 0.36100 0.01140
010 0.23800 0.31700 0.83800 0.01140
011 0.31900 0.16100 0.99100 0.01140
012 0.30800 0.10300 0.49100 0.01140
Watl 0.00000 0.84300 0.00000 0.08106
Wat2 0.95300 0.00400 0.35300 0.08106

CaCOs: ushll cif alal)

JCPDS Card No. 86-23
loop_
_publ_author_name
_publ_author_address
‘Terada J.'

Tokyo Shibaura Electric Co. Ltd.
Matsuda Research Laboratory
Kanagawa-Kawasaki

Japan
_chemical_formula_structural
_chemical_formula_sum
_chemical_name_mineral

b-CaCO3
[CO3]Ca
calcite

_chemical_compound_source ?
Ca[CO3],h

_chemical_name_structure_type
R30,167

_chemical_formula_weight
_chemical_melting_point ?
_publ_section_title

‘Crystal Structure of the Ba, Sr and Ca Triple
Carbonate'

_journal_coden_ASTM JUPSAU
_journal_year 1953
_journal_volume 8

100.1

_journal_page_first 158
_journal_page_last 164
_journal_language English
_cell _length_a 4.9811
_cell_length_b 49811
_cell_length_c 17.0214
_cell_angle_alpha 90
_cell_angle_beta 90
_cell_angle_gamma 120
_cell_volume 365.7
_cell_formula_units_Z 6
_symmetry_Int_Tables_number 167
_symmetry_space_group_name_H-M 'R-3c h'
loop_

_atom_site_label

_atom_site_ Wyckoff_symbol
_atom_site_symmetry_multiplicity
_atom_site_fract_x

_atom_site_fract_y

_atom_site_fract_z
_atom_site_occupancy
01e180.25700.25?

Calb60007?

Cla6000.25?
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Abstract

This work is a general study of the gypsum of the Foulia area in the Wilaya of El
Oued, and an attempt to improve this product, which appears to be of have poor
quality, some steps. were taken to separate gypsum from sand by two methods,
namely sedimentation and sifting. Furthermore, a comparison was made between
Foulia gypsum and Ouled Djalal gypsum, in each case, XRD diffraction and
Infrared spectroscopy were used in the characterization. The results showed that
the sedimentation method did not give purify the gypsum from sand, but rather
reduced its presence, except in the case of total dissolution of gypsum in water,
which gives better results. In the case of separation by sifting, two sieves were
used, with their openings: @; = 0.4um X 1.5um and @, = 0.95um X 1.86um,
The separation method with the first sieve with finer pores gave positive results
and much better than the results obtained by the second sieve. As for the results
obtained by comparing Ouled Djalal and Foulia gypsums, were of great
importance because there was a difference in the results due to the treating
method of each of them.

Key Words: Gypsum, X-Ray Diffraction, Infrared Spectroscopy, CaSOg,
SiOo.




