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Abstract 
 
Hydrogel is classified as one of the most effective materials due to its widely used applications either in tissue or agriculture engineering. 
This scientific research aims to investigate the potential applications of hydrogels in the field of desert agriculture in dry places. In this 
research hydrogel was prepared under several conditions in order to evaluate and optimize the conditions. The research included optimiz-
ing several factors including cross-linking agent, water temperatures and pH. The potential agricultural applications of hydrogel were 
also  investigated. 
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1. Introduction 

 
Hydrogels are considered as one of the main polymeric classes 
due to its outstanding ability to absorb huge amount of water. 
Hence, they could have a significant impact on the development of 
deserts via absorbing water and then providing it to the plant roots. 
Hydrogel is classified as a super absorbent polymer with a three 
dimensional structure that can absorb large amounts of water.[1-4] 

This is actually important in many applications including not only 
wound dressing, baby diapers, and agriculture, but also including 
tissue engineering. [15-9] The essential advantage of using hydrogel 
is its unique permeability and its ability of storing water[10-14]. 
Hydrogels were also used in other applications including toys, 
agriculture, and many other uses [15-18]. 
Several research efforts have been devoted to design new polymer 
based systems that do not destroy plants or soil until hydrogels 

were discovered. Hydrogels were found to support farmers in 
reducing the amount used of fertilizers as hydrogel can simply 
separate between the soil particles and hence allow the fertilizers 
to be absorbed easily [19-22]. Finally, it is well established that hy-
drogels have many useful applications and it can be considered a 
hot topic like other field in material science, nanotechnology, and 
catalysis.[23-31]

 

 

2. Experimental  

 
2.1. Materials 

 
All chemicals used as used as received. 

 

2.2. Preparation of PAMPS Hydrogels. 

 
AMPS (5 g) was added to distilled water. Methylene-bis-
acrylamide was then added to the previous mixture acting as a 

cross linking agent. Then, 0.02 g of ammonium persulphate which 
is serving as initiator was also added. Then, the entire solution was 

heted till constant weight at 60˚C. 

 

2.3. Investigation of Factors Including Cross Linking 

Agent, Ph, Temperature. 
 
As illustrated in figure 1, the following amounts: 0.03, 0.09, 0.15, 
0.25, 0.35, and 0.55 g of the cross linking agent had been used to 
determine the water amount that was absorbed by the hydrogel.  
To investigate the pH effect, 0.15 g Methylene-bis-acrylamide - 
cross linked PAMPS hydrogel was tested with water (pH = 7, 4, 
and 12). Hence, water temperature effect was investigated by be-

ing tested at the following temperatures 25˚C, 40˚C, and 60˚C. 

 

2.4. Investigating Agricultural Applications of  

Hydrogel 
 
An analogy has been made between hydrogels in implanting and 
common farming methods. Hydrogel was used under the surface 
of the soil, while the common methods were also applied to the 
plant. 

 

3. Results and Discussion 

 
3.1. Cross Linking Agent Percentage, Ph, Temperature, 

and Time Impact 
 

Generally, figure 1 shows the effect of using several selected cross 
linking. It was found that curve (A) represent 0.03 g cross linker 
had the highest registered volume of absorbed water and subse-
quently curve (B) represent 0.09 g, curve (C) represent 0.15g, 
curve (D) represent 0.25g, curve (E) represent 0.35 g and finally 
curve (F) represent 0.55 g was found to be with the minimum 
registered amount of water absorbed per unit weight. [13]
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Figure1: Diversity Study of Various cross linking densities. 

 
Figure 2 shows that using curve (C) represent alkaline water in-
creasing the amount of the absorbed water, followed by hydrogel 

using curve (B) represent acidic water, and curve represent neutral 
water respectively 

 

 
Figure2: Time Effect at Different Values of pH 

 
Figure 3 shows that curve (C) represent the highest volume of water absorbed at temperature 60˚C, followed by curve (B) at temperature 
40˚C, and finally curve (A) at temperature 25oC.   

 

 
Figure3: Effect of time at different water temperatures. 

 

 

3.2. Potential Applications in Agriculture 

 
Hydrogel was investigated in potential agricultural applications in 
comparison with other adopted regular methods. Crystals of hy-

drogel were added beneath the surface of the soil through using 
only a thin layer. It is obvious from figure 4 that using hydrogel 

made a great improvement and enhancement. 
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Figure4: The Effect on Perofrmance (a) without hydrogel (b)with hydrogel. 

 

 

4. Conclusion 

 
Different types of PAMPS hydrogel were investigated at different 
conditions. Many variables were altered in order to optimize the 
process. Hydrogel was also tested for potential agricultural appli-
cations.  
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