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[1] M. Bortolotti, L. Lutterotti and I. Lonardelli, ReX: a computer program for
structural analysis using powder diffraction data, J. Appl. Cryst. (2009). 42, 538-
539.
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43.03 43.06 43.92

40.97 40.98 4141 GSg
51.01 51.04 53.91 GS;
43.99 44.03 46.41 GSq
46.07 46.10 48.93 GSy
43.52 43.55 46.78 GSyo
42.03 42.11 53.48 G1s
44.16 44.24 55.53 Gl
42.29 42.34 51.13 G1,
43.50 43.55 54.24 Gl
45.15 45.21 55.83 Gl
43.55 43.62 52.38 Gl
44.53 44.58 58.94 G2s
40.98 41.15 59.98 G2
43.34 43.40 56.96 G2,
44.01 44.07 58.21 G2
43.64 43.72 55.86 G2
44 .47 44.53 57.33 G2
44 .43 44.50 58.33 G3s
45.35 45.47 62.74 G3s
44.33 44 .42 60.74 G3;
43.30 43.40 60.31 G3s
43.35 43.44 55.91 G3,
44.50 44.60 61.25 G3y
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/ Abstract \

This study aims to improve the mechanical and thermal properties of gypsum extracted from the El-
Fouliya region in EI-Oued Province. To achieve this objective, gypsum was reinforced with locally
available natural additives in order to enhance its performance and expand its use in the construction
sector. The samples were characterized using X-ray diffraction (XRD) and X-ray fluorescence (XRF)
techniques. The results revealed that the studied gypsum consists of several calcium sulfate phases.
Anhydrite (CaSO4) was identified as the dominant phase, with a proportion of 62.7%.

The experimental work was based on incorporating three different percentages of alfa fibers (1%,
2%, and 3%) into the gypsum matrix. The influence of these natural additives on the mechanical and
thermal properties of gypsum was then investigated. The flexural strength test showed that the reference
sample (gypsum only) exhibited the lowest value of 0.84 MPa, whereas the sample reinforced with 3%
alfa fibers (Stipa tenacissima L.) achieved the highest value of 2.26 MPa, indicating a significant
improvement in flexural strength.

Regarding the compressive strength test, the reference sample recorded the lowest value of 0.68
MPa, while the gypsum reinforced with 3% alfa fibers reached the highest value of 2.21 MPa. These
results confirm the effectiveness of alfa fibers in enhancing the mechanical resistance of gypsum and its
ability to withstand applied stresses.

Furthermore, the results demonstrated that the incorporation of alfa fibers improved thermal
insulation and reduced thermal conductivity, particularly at the 3% addition level, making gypsum more
suitable for insulation and building applications.

These findings confirm that the incorporation of alfa fibers as a locally available natural additive
represents an effective and sustainable approach for improving gypsum properties and enhancing its
performance in construction and thermal insulation applications.

Key words: Gypsum, Anhydrite, Alfa Fibers, Compressive Strength, Flexural Strength, Thermal

ws,ulation. /




