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2025-03-19 Js¥1 a5l

g | Tuw®C) Tmax(0C)  Tumoey(°C) s (°C)

ey 24.9 27.6 26.55 0.91
Jalluaal) 24.8 28.3 26.87 1.20
i sl 24.8 28 26.68 1.05
LAl gl 24.8 27.7 26.59 1.01
A b gl 24.2 28.9 26.41 1.5

2025-03-20 S a sl

GS | gall) Tmin(°C) Tmax(°C) Tmoy("C)

o) 232 27.8 253 1.51
Joall ) 232 28.4 25.37 1.6942
citadH-azal) 23.1 28.1 25.18 1.59
LA+ sl 232 27.9 25.175 1.50
> JAllau ol) 22.6 29.1 25.03 1.95

2025-03-21 il 4 53l

Tmin(OC) Tmax(OC) Tmoy(oc)

o) 22.8 28.4 25.2875 1.81
Jsalgaal) | 227 28.7 25.354 1.9587
ciradowall | 226 28.4 25.15 1.84
sllali+uall | 226 28.1 25.21 1.73
A bugll | 225 28.3 25.05 1.78

2025-03-22 & sl
¢ ("C)
e 23.5 28.5 25.18 1.89
Jsalguall | 235 29.1 25.25 2.019
v towall | 234 28.8 24.92 1.71
slilali+uatl | 235 28.3 25.06 1.66
A AN bagl | 233 28.7 25.07 1.83

2025/ 2024 A & )



adal)

2 gald

Gl o) 9gd) A 7 Maill 4 ) adl da o (uld il -2

2025-03-26 J5¥) o 54l

Twin(®C)  Tmax(®’C)  Tmoy(°C) ¢ (°C)
sl 15 29.9 21.35 5.39
sl usal) 14.7 29.4 20.858 5.2615
iral)+usal) 15.2 28.4 20.77 4.77
s Wlati4-usal) 15 28 20.33 4.56
> A L ) 14.8 27.5 20.1375 4.46

2025-03-27 54 o sal)

~ Tugy('C) ¢ (°C)

C*  Tuin("C) | Tmax(°C)

13.2 27.4 19.74 4.95
Juas\mm:\ 12.9 27.3 19.348 5.0743
tad - azl) 13.5 26 19.2 4.47
s Uladl+usal) 13.1 26.4 19 4.51
> A L gl 12.2 24.7 18.81 4.29

2025-03-28) a5l

Twax('C)  Tumoy("C) 6 ("C)
uaeal‘ 11.1 29.2 19.51 6.33
Jall ) 10.5 28.8 19.1 6.4058
il ) 11.1 26.8 18.79 5.64
sUlad- ) 10.8 27.1 18.45 5.59
> A Jaw gl) 11 24.8 18.35 4.76

2025-04-06 a&2! ) 4!

zasadl ‘ Tmin(°C) Tmoy("C) ‘ ¢ ("C)
o) 16.9 32 24.04 4.97
Sl ) 16.6 31 23.43 4.83
- Cuaal) 16.5 30.3 23.11 4.45
slalatH-uaad) 16.5 29.7 22.83 4.30
AL Ja gl 15.7 29 22.97 4.44
2025/ 2024 A & )



2025-04-07 el o 5

‘ GS | galll ‘ Tmin(°C) Tmax(°C) Tmoy("C) ‘ ¢ ("C)
o) 15.7 31.7 23.33 5.41
Sl ) 14.7 30.3 22.62 5.17
il psal) 15.2 29.6 22.28 4.77
g llatiuad) 15.5 31.1 22.90 4.90
A Jau gl 15 29.6 21.86 4.57

2025-04-08 (el 53l

il | TainC) Twa(0C) Ta®C) | 6 (°C)

o) 15.1 34.2 23.73 6.55
sl sl 14.4 32.8 22.90 6.21
il H- i) 14.8 31.5 22.43 5.48
sUlad ) 14.9 31.8 22.85 5.28
> A Jaw gl 14.5 33.2 22.01 5.15

2025-04-09 gbed! a5l

CJ Tui’C)  Tuax(C)  Tuwoy(C) | 6 (°C)

16.1 35.2 24.76 6.77
Jl.\ml\+u-uﬂ\ 15.7 33.8 24.26 6.46
i+ ugad) 16.3 32.1 23.76 5.57
LAl gl 17.1 32.1 24.54 5.28
A Jaw gl 16.9 324 2424 5.33

2025-04- 1005 o 5

‘ GS  gadl) ‘ Tmin(0C) Tmax(OC) Tmoy(oc) ‘ o (OC)
o) 17.7 36.6 26.19 6.43
Sl sl 17.5 35.6 2591 6.20
e ual) 18.1 344 25.49 5.44
slalatH-uaad) 18.9 347 26.45 5.26
A gl 18.5 34 2642 5.33
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2025-04-11 g4 o 5

‘ GS | galll ‘ Tmin(°C) Tmax(°C) Tmoy("C) ‘ ¢ ("C)
o) 19.1 37.2 28.32 6.01
Sl ) 18.5 36.3 27.55 5.755
il psal) 18.3 349 26.84 5.33
glalatit ) 19 35.6 27.41 5.15
> A Jaw gl 17.2 34 26.45 5.50

2025-04- 12 15l 4 5l

‘ zasalll ‘ Tmin(°C) Tmax(°C) Tmoy("C) ‘ o ("C)
sl 18 41.7 28.64 8.13
Sl sl 17.2 40.5 27.94 7.94
il ) 17.6 39.3 27.48 7.33
LA punal) 18.2 39.5 28.15 7.25
A L gl) 16.8 38 27.5 7.75
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Abstract

This study aims to improve the mechanical and thermal properties of gypsum extracted
from the El-Fouliya region in El Oued, due to its relatively lower quality compared to
other types of gypsum and its weak compressive strength. The experimental part of the
study included the analysis of samples using advanced techniques, namely X-ray
Diffraction (XRD), X-ray Fluorescence (XRF), and Fourier-Transform Infrared
Spectroscopy (FTIR). XRD results showed that the dominant phase in the sample is semi-
hydrated calcium sulfate (CaSO4¢0.8H-0), at a proportion of 55.50%. This finding was
confirmed by FTIR results, indicating a relatively high purity of the studied gypsum.
Three natural additives -aloe vera, palm fronds, and esparto grass- were added to the
gypsum to study their effects on its properties. The results showed that palm fronds were
the most effective in improving compressive strength, which reached 0.2695 MPa,
representing a 64% improvement compared to the reference sample (0.1640 MPa).
Esparto grass also contributed to enhancing mechanical properties, with compressive
strength increasing to 1.7227 MPa compared to 1.6875 MPa for the unmodified gypsum.
Additionally, esparto grass reduced the thermal conductivity to the lowest recorded value
of 0.3989 W/m-K, compared to 0.4286 W/m'K for the reference sample, indicating its
effectiveness in reducing thermal fluctuations between interior and exterior environments.
Furthermore, the study revealed that gypsum has a high capacity for moisture absorption,
which necessitates the use of water- and salt-resistant barriers before its application in
construction to ensure its long-term stability and durability.
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