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data 1904289

E ALl

CaS0y4 ¢ 2H,0 skl cif «alal)

### Entry summary ###

_chemical formula structural CaS04.2H20
_Chemical formula sum Ca[H20]2[S04]
_chemical name mineral gypsum
_chemical compound source ?
_chemical name structure type Ca[S04][H20]12,mS32,15
_chemical formula weight 172.2

chemical melting point ?

;## Bibliographic data ###

_publ section title

.
’

Redetermination of the crystal structure of calcium sulphate
dihydrate, CaS04.2H20

_Jjournal coden ASTM
_Jjournal year
_journal volume
_Jjournal page first
_Jjournal page last
journal language

ZKNSFEFT
2002
217

9

10
English

;## Standardized crystallographic data ###

_cell length a 6.284
_cell length b 15.2
_cell length c 5.6775
_cell angle alpha 90
_cell angle beta 114.132
_cell angle gamma 90
_cell volume 494.9
_cell formula units 7 4
_symmetry Int Tables number 15
_symmetry space group name H-M Cl2/cl

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
02 £ 8 0.0832 0.22789 0.0908 1
Ol £ 8 0.2 0.11802 0.4128 1
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Ow £ 8 0.2082 0.43197 0.0784 1
S e 4 00.17276 0.25 1

Cae 40 0.67044 0.25 1

H2 £ 8 0.239 0.485 0.073 1

H1 £ 8 0.252 0.412 0.251 1

### Experimental/Determination ###

_exptl crystal colour
_exptl crystal density meas
cell measurement temperature

_cell measurement radiation
cell measurement wavelength

_cell measurement reflns used
_diffrn ambient temperature
_diffrn measurement device
diffractometer’

_diffrn measurement device type
_diffrn radiation type

_exptl absorpt coefficient mu
_exptl absorpt correction type
_computing structure solution
the literature'

refine 1ls number parameters

refine_ls_number_reflns

_refine 1s R factor all
_refine 1s wR factor all

_computing structure refinement
### End of data set 1904289 ###

CaS0s ¢ 0.5H,0 skl cif

data 1520681

### Entry summary ###
chemical formula structural
chemical formula sum
chemical name mineral
chemical compound source
chemical name structure type
chemical formula weight
_chemical melting point

### Bibliographic data ###
_publ section title

4

The monoclinic I2 structure of bassanite,

hemihydrate (CaS04.0.5H20)
_Jjournal coden ASTM
_Jjournal year

_Jjournal volume

LR R S AV ARV

293
'automatic

'"Enraf-Nonius CADA4'
'X-rays, Mo Ka'
1.632

?

'starting values from

46

971

0.028
0.079
SHELXL-93

Cas04.0.5H20
Ca2[H20][S04]2
Cas04.0.5H20

?
Caz2[S04]12[H20],mS78,5
290.3

?

calcium sulphate

EJMIER
2001
13
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_Jjournal page first
_journal page last
_Jjournal language

985
993
English

### Standardized crystallographic data ###

_cell length a
~cell length b
_cell length c
_cell angle alpha
_cell angle beta
_cell angle gamma
_cell volume
_cell formula units 7
_symmetry Int Tables number
_symmetry space group name H-M
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
0l2 ¢ 4 0.009 0.408 0.317 »
02 ¢ 4 0.027 0.281 0.152 2
S3 ¢ 4 0.0854 0.326 0.3136 °
09 ¢ 4 0.139 0.152 0.411 2
Ow2 c 4 0.147 0.507 0.1 2

05 c 4 0.168 0.467 0.364 2
08 ¢ 4 0.173 0.135 0.115 ?
04 ¢ 4 0.184 0.391 0.759 7
S1 ¢ 4 0.2507 0.012 0.2491 »
07 ¢ 4 0.322 0.145 0.379 ?

Ca3 ¢ 4 0.3323 0.312 0.5703 2
010 ¢ 4 0.338 0.194 0.1 »

O6 ¢ 4 0.358 0.526 0.153 7

S2 ¢ 4 0.4183 0.347 0.1936 ?
Ol ¢ 4 0.484 0.3 0.357 2

0ll ¢ 4 0.491 0.35 0.172 »

03 ¢ 4 0.685 0.395 0.259 »
Cad c 4 0.8352 0.346 0.0569 2
owl b 2 0 0.168 0.5 ?

Cal b 2 0 0.511 0.5 7

Ca2z a2 0 0.0 0>

### Experimental/Determination ###

_exptl crystal colour

_exptl crystal density meas
_cell measurement temperature
_cell measurement radiation
_cell measurement wavelength
_cell measurement reflns used
_diffrn ambient temperature
_diffrn measurement device
diffractometer'

17.4346
6.9294
12.035
90
133.387
90
1056.6
6

5

Cl21

- D W0 D

X-rays, Cu Ka'

- 0 0 0

automatic
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_diffrn measurement device type 'Siemens D5005'

_diffrn radiation type

'X-rays, Cu Ka'

_diffrn reflns theta min 6.5
_diffrn reflns theta max 75
_exptl absorpt coefficient mu ?
_exptl absorpt correction type ?

_computing structure solution

the literature'
_refine_ls_number_reflns
refine 1s R factor all
refine 1s wR factor all

computing structure refinement

refine ls number parameters

'starting values from

= I I D Y

GSAS package'

### End of data set 1520681 ###

CaS0; ¢ 0.8H20 skl cif wilal)

data 1701568
### Entry summary ###

_chemical formula structural

chemical formula sum
chemical name mineral

Ca[S04] [H20]0.8,hP21,152
chemical formula weight
chemical melting point

### Bibliographic data ###

publ section title

chemical compound source
chemical name structure type

CasS04.0.8H20
Ca[H20]10.8[S04]

CasS04.0.8H20
)

150.5

'Calcium Sulfat Subhydrat, CaS04.0,8H20'

_journal coden ASTM
_Journal year
_Journal volume
_Jjournal page first
_Journal page last
journal language

ACSCEE
1983
39

956
958
German

### Standardized crystallographic data #4#

~cell length a 6.968
_cell length b 6.968
_cell length c 6.41
_cell angle alpha 90
_cell angle beta 90
_cell angle gamma 120
_cell volume 269.5
_cell formula units 7 3
_symmetry Int Tables number 152
_symmetry space group name H-M P3121

loop
_atom site label

_atom site Wyckoff symbol

_atom site symmetry multiplicity

_atom site fract x
_atom site fract y
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_atom site fract z
_atom site occupancy

Ol ¢ 6 0.1436 0.4048 0.0344 ?

02 c 6 0.4962 0.3693 0.35637 2

S b 3 0.4519 0 0.83 2

03 a 3 0.0857 0 0.33 0.81

Ca a 3 0.4576 0 0.33 2

### Experimental/Determination ###

_exptl crystal colour ?

_exptl crystal density meas ?

_cell measurement temperature ?

_cell measurement radiation 'X-rays, Mo Ka'
_cell measurement wavelength 0.07107

_cell measurement reflns used ?

_diffrn ambient temperature ?

_diffrn measurement device 'automatic
diffractometer’

_diffrn measurement device type '"Huber RHD 402'
_diffrn radiation type 'X-rays, Mo Ka'
_exptl absorpt coefficient mu 2.024

_exptl absorpt correction type no

_computing structure solution
'Fourier synthesis, starting values derived from related
structure'

_refine 1s number parameters ?
_refine 1s number reflns 286
~refine 1s R factor all 0.0504
_refine 1s wR factor all 0.0487
computing structure refinement SHELX-76

#44 End of data set 1701568 ##4#

CaSOy ushll cif ikl

data 1404662
### Entry summary ###

chemical formula structural

chemical formula sum

_chemical name mineral

chemical compound source

_chemical name structure type

chemical formula weight

chemical melting point

### Bibliographic data ###

CasS04

Ca [S04]
anhydrite

?
Ca[S04],0524,63

136.1
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_publ section title
Refinement'

_journal coden ASTM
_Jjournal year
_journal volume
_journal page first
_journal page last
_journal language
loop

_publ author name
_publ author address

'Morikawa H.'

4

Tokyo Institute of Technology

?

Tokyo 152 Meguro
Japan

'Minato I.'

.
4

Tokyo Institute of Technology

?

Tokyo 152 Meguro
Japan

'Tomita T.'

4

Tokyo Institute of Technology

?

'"Anhydrite:

ACBCAR
1975
31
2164
2165

English

2023/2022
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Tokyo 152 Meguro

Japan

'Iwal S.

Tokyo Institute of Technology

Tokyo 152 Meguro
Japan

### Standardized crystallographic data ###

~cell length a 6.992
_cell length b 6.24
~cell length c 6.999
_cell angle alpha 90
~cell angle beta 90
_cell angle gamma 90
_cell volume 305.4
_cell formula units 7 4
_symmetry Int Tables number 63
_symmetry space group name H-M Cmcm
loop

_atom site label

_atom site Wyckoff symbol

_atom site symmetry multiplicity
_atom site fract x
_atom site fract y

_atom site fract z
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_atom site occupancy
0l g 8 0.17 0.0157 0.25 ?
02 £ 8 0 0.2972 0.0814 »
S c 40 0.1556 0.25 7

Ca c 40 0.6522 0.25 7

### Experimental/Determination ###

_exptl crystal colour

_exptl crystal density meas
_cell measurement temperature
_cell measurement radiation
_cell measurement wavelength
_cell measurement reflns used
_diffrn ambient temperature

_diffrn measurement device
diffractometer’

_diffrn measurement device type
_diffrn radiation type

_exptl absorpt coefficient mu
_exptl absorpt correction type

_computing structure solution
the literature'

_refine 1s number parameters
_refine 1s number reflns
_refine 1s R factor all
_refine 1s wR factor all
_computing structure refinement

### End of data set 1404662 ###

'X-rays, Mo Ka'

?

'automatic

Rigaku

'X-rays, Mo Ka'

'starting wvalues

266

0.021

LINUS-70

from
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CaCO; ushll cif <kl

data 558628
### Entry summary ###

_chemical formula structural b-CaC03
_chemical formula sum [CO3]Ca
_chemical name mineral calcite

_chemical compound source ?

_chemical name structure type Ca[CO3],hR30,167
_chemical formula weight 100.1

_Cchemical melting point ?

### Bibliographic data ###

_publ section title

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

_Jjournal coden ASTM JUPSAU
_Jjournal year 1953
_Jjournal volume 8
_Jjournal page first 158
_Jjournal page last 164
~Jjournal language English
loop

_publ author name
_publ author address
'Terada J.'

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

Japan

### Standardized crystallographic data ###

_cell length a 4.9811
_cell length b 4.9811
~cell length c 17.0214
_cell angle alpha 90
_cell angle beta 90
_cell angle gamma 120
_cell volume 365.7
_cell formula units 7 6
_symmetry Int Tables number 167
_symmetry space group name H-M 'R-3c h'

### Atomic positions taken from type-defining entry ###
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

Ol e 18 0.257 0 0.25 2

Cal b 6 000?72
Clao6000.25°7
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### Experimental/Determination ###

_exptl crystal colour

_exptl crystal density meas
_cell measurement temperature
_cell measurement radiation
_cell measurement wavelength
_cell measurement reflns used
_diffrn ambient temperature
_diffrn measurement device
_diffrn measurement device type

_diffrn radiation type

_exptl absorpt coefficient mu
_exptl absorpt correction type
_computing structure solution
_refine 1s number parameters

_refine 1s number reflns
_refine 1s R factor all
_refine 1s wR factor all

_computing structure refinement

?
?
-

'X-rays, Cu Ka'
-

SRR RIS RIS B IS NI N IO B T N IO B TO R O R TO I TS )

### End of data set 558628 ###

data 1812087
### Entry summary ###

_chemical formula structural

_chemical formula sum
_chemical name mineral

_chemical compound source
_chemical name structure type

_chemical formula weight
chemical melting point

#4## Bibliographic data ###

_publ section title

14

SiOz uskll cif alall

S102

02Si

'quartz low'
?
S5102,hP9, 152
60.1

?

A detailed structural characterization of quartz on heating
through the a-b phase transition

_journal coden ASTM
_Journal year
_Jjournal volume
_Jjournal page first
_Journal page last
_Jjournal language

MNLMBB
2001

65

489

507
English

### Standardized crystallographic data ###

_cell length a
_cell length b
_cell length c
_cell angle alpha
_cell angle beta
_cell angle gamma
_cell volume

4.9019
4.9019
5.3988
90

90

120
112.3
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_cell formula units 7 3
_symmetry Int Tables number 152
_symmetry space group name H-M P3121
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

Oc 6 0.413 0.1419 0.11613 7

Si a 3 0.5327 0 0.33 2

### Experimental/Determination ###

_exptl crystal colour ?

_exptl crystal density meas ?

_cell measurement temperature 20

_cell measurement radiation 'neutrons, time-of-
flight'

_cell measurement wavelength ?

_cell measurement reflns used ?

_diffrn ambient temperature 20

_diffrn measurement device 'automatic
diffractometer’

_diffrn measurement device type
'ISIS, Rutherford Appleton Laboratory, UK'

~diffrn radiation type 'neutrons, time-of-
flight'
_exptl absorpt coefficient mu ?
_exptl absorpt correction type ?
_computing structure solution 'starting values from
the literature'
_refine 1s number parameters 31
_refine 1s number reflns ¥4
_refine 1s R factor all ?
_refine 1s wR factor all 0.0346
computing structure refinement TF12LS

#44 End of data set 1812087 ##4#
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Abstract

This study aimed to improve the low-quality gypsum in the Alfouliya region of
Eloued province, so that it could match with the Paris plaster as much as possible.
Gypsum samples were prepared and calcined at carefully selected temperatures
raning from 150°C and 170°C. these sampeles were treated using the X-ray
powder diffraction (XRPD) technique, as well as the X-ray fluorescence technique
(XRF). Obtained results using Rietveld refinement showed that it is possible to
transform gypsum with the chemical formula (CaSO, ¢ 2H,0) to Paris plaster
(CaS0O, « ¥H,0) with very good proportions by following the correct method
during its treatment, which makes it lose %H,0. Gypsum can also be recycled
through plaster through re-roasting it in order to increase the proportion of Paris
plaster that it has after the construction process.

Key Words: Gypsum (CaSO4¢ 2H,0), Paris plaster (CaSQO, ¢ %2H,0), X-ray
diffraction, X-ray fluorescence, recycling.




