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Abstract:

This thesis includes a study of treating the weakness of local gypsum
plaster properties which is used in building finishing work in order to
over come two weak points, wherase the first point is resultant by the lack
resisance of the gypsum to water and moisture (Humidity). The second
point related to its less hardness that is relatively low whick is less than
human finger nail that is making it insecure easily to scratches and
cracks. In suck studies there are things must be taken in consideration the
improvement process should not have any negative impact on health and
environment as well as on the physical and mechanical properties. Since
gypsum has very important and useful properties and con not be replaced
with another material. An other important point, in the case of the
improvement process, the improved material must be cheap and available
and not have any negative impact on workers in this field technically. The
preliminary results indicates that with cement can be considered and an
improvement material for treating the weak points in the gypsum plaster.
Where samples where prepared in proportions 0.0%, 0.5%, 1%, 2%, 3%,
4%, 5%, 6% and 8% (W/W) weight by weight ratio from white cement to
gypsum plaster by using the cube molding moulds 7X 7X 7 cm and also
5% 5% 5 cm. the hardness test was carried (checked) out for these
samples and it was notice that there was increased considerably in the
hardness due to the addition of white cement. Interestingly, there was
ultimate toughness at additive ratio 4% (W/W). The compressive strength
of cubic models was checked and a high percentage increase was also
observed, due to the addition of white cement, as well as the presence of
ultimate end at additive ratio, 4% (W/W). This gives a preliminary
evidence for choosing this ratio. The solubility in water was measured

and it was noted that there is a direct relation ship between the amount of



II

white cement added and its water resistance. Where the standard free
energy of solubility changes when the additive ratio more than 1% of
white cement to gypsum plaster is increased from a negative value to
appositive value. Thus it was found that 4% (W/W) has a high resistance
to water and is sufficient to treat its important weak point whick is not

resist to moisture and water.

The setting time was also examined and it was found that the setting
time was significantly improved and prolonged. The results showed that
the additive ratio of 4% (W/W) gave and increase of 54.5% and this is an
important positive point which gives highly flexibility (easily) for
workers in this field. The value of equilibrium constant in water was
determined and it was noted that there was a significant decrease in the
equilibrium constant with the increase in the added rations, as well as
calculation of the free energy of the dissolution samples note that it was
not possible to measure the thermodynamic variables at (0.0%, 0.5%)
(W/W) due to the complete dissolution of water. The surface shape of the
cubic samples was examined and it was found that there was no
noticeable effect on the surface shape of the samples to which gypsum
plaster was added at the ratio of adding 4% (W/W) meaning that there
was no negative effect on the ability of the plaster to absorbs toxins and
modify the climate. The absorption of humidity was examined and there
was negligible effect on the decrease in humidity it did not exceed 2° in
point of view of the results additive ratios of 4.0% (W/W) of white
cement to gypsum plaster. So that according to all results above was
chosen the additive ratio 4% (W/W) from white cement to gypsum plaster
as an optimal ratio to treat the weaknesses, so that the gypsum plaster
becomes the material that has no competitor in finishing works of
buildings, because of its health, environmental and economic advantages.
As well as it’s abundance, that it is considered one of the natural and

commonly available locally resources especially in Nineveh governorate.
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Aging was studied using this ratio to Know its effect after along period
by measuring hardness, compressive strength and solubility at two
different temperatures were in dry aging 60°C and 85°C. It was noted that
there was and improvement in the properties at this ratio over time. In
general it was found that the presence of white cement has a noticeable
positive effect on the properties of hardness and compressive strength
form time. Meaning that the improvement process in the absence of water

or moisture but, it gave a greater aging period than before.

Aging was studied by using the property of dissolving in water as (a
standard) in two temperatures 55°C and 80°C and the thermodynamics
variables was calculated for the solubility in water and was notice that the
value of the free energy in this two temperatures was a positive value so it
means the process is nonspontenuous. Also the enthalpy value was
calculated and it was a positive value so, it means the process of
dissolving is endothermic. Also the entropy changing value was
calculated and it was a positive value but it's few imperceptible. And the
kinetic values and it found that the dissolving process correspond with the
zero order equation which reflects the accuracy of the results because the
dissolving process depends on the surface area of the cubic sample. Pre —
exponential faster was calculate in the 55°C and 80°C temperatures and
then the activation energy. And finally the half life time was calculated
for dissolving process which was 2.15 year on the additive ratio 4%
(W/W) from white cement to gypsum, which means a very big increase in
compared with the normal gypsum plaster with out white cement. This
study strongly recommends the addition of 4% (W/W) from white cement
to gypsum plaster that used in the finishing works for construction and
not using any other alternative to plaster, such as ceramics and others,
except in bathrooms or kitchens, because plaster is an important material

in all economic, health and environmental aspects.
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