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Abstract- In this work, an innovative cellulose-based superabsorbent polymer (SAP) was experimentally 

assessed as an environmentally friendly alternative to acrylate-based SAPs, for the optimization of water 

consumption in agriculture. The cellulose-based SAP was synthesized and tested for its swelling capability in 

different aqueous media. The effectiveness of the SAP in agricultural applications was then evaluated by 

analyzing its performance after several absorption/desorption cycles, over a period of approximately 25days, 

upon addition to different types of soil, i.e., black and red soil, for the cultivation of a variety of plants. The 

results confirmed that SAP-amended soil can store a considerable amount of water and can release it gradually 

to the plant roots when needed. The adoption of the proposed SAP in cultivations could thus represent a 

promising solution for the rationalization of water resources, especially in desert areas. 
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I. INTRODUCTION: 

India is in tremendous need of water for agriculture.The main growing, harvesting, and processing practices in 

agriculture were achieved through the exploitation of natural resources, such as water and soil, combined with the 

excessive use of agrochemicals. The high demand for fresh water, increasing manufacturing costs of agrochemicals as 

well as heightened awareness of their ecological adversities have shed light on these unsustainable practices. 

This problem can be easily resolved by the use of super absorbants. The super absorbent sucks in the water from rain 

and stores it for future use. Polymers are a class of versatile materials that have been used in many agricultural 

applications due to the ability to engineer application-specific polymers. In this project we  shall give a brief view of the 

use and working of super absorbents in agriculture 

 

THEORY- 

Super Absorbent Polymers, also known as SAP or hydrogel is a new type of macro molecular synthetic water 

absorbing polymer material. It has a water uptake potential as high as 100,000% of its own weight in a short period of 

time by osmosis and form granules in soil to enhance soil properties.  

SAPs are generally white sugar-like hygroscopic materials that swell in water to form a clear gel made of separate 

individual particles and can retain moisture even under pressure without risk of blasting.The cross linkage allows  

absorption of aqueous solutions through hydrogen bondings in water molecules.  Super Absorbent Polymers used in 

agriculture are mostly prepared from acrylic acids and a cross-linking agent like potassium by solution or suspension 

polymerization. The polymer so formed is called a polyacrylate whose swelling capacity and gel modulus depends 

greatly on the quantity and type of cross-linker used. Polyacrylates are non-toxic, non-irritating and non-corrosive in 

nature and tested to be biodegradable with a degradation rate of 10%-15% per year. They demonstrate high water 

absorbance potential and can freely release 95% of the same under suction pressure by plant roots. 
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              Thus, one  can  infer that super absorbent works on the basic principle of water locking. To prove  this let's 

have a look at the picture:   

 
Fig.1 Cross linking in SAP 

 

II. METHODOLOGY: 

METHOD/SYNTHESIS:  

When water is incident on the super absorbent polymer, the molecules of water are drawn into the network  across 

diffusion gradient. The chain is cross linked so that it won't straighten at all. This binds the water molecules tightly 

within the cross linked structure thus making the rate of evaporation  

nearly negligible.  This process compels the super absorbent polymer to expand.  A small amount of aluminium 

hydroxide is also added because of its property of getting attached to surface of SAP.  

 
Fig.2 Pusa Hydrogel Powder 

 
Fig.3 Hydrogel 

 
Fig.4 Working of SAP 

 

MATERIALS:   

1) Acrylic acid  

2)  Sodium Hydroxide  

3) Sodium polyacrylate  

4) Aluminium Hydroxide 

5) Other materials like: polyvinyl alcohol, carboxymethylcellulose etc are used. 

COMPONENTS DESCRIPTION:   

1) Acrylic acid:  It is a hydrophilic monomer which means that acrylic acid is a water loving element thus helping is to 

understand the  hydrogen bonding.It is used in order to neutralize the effect for production of hydrogel.   

Chemical composition: 
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2) Sodium hydroxide: Also commonly known as NaOH. It is used to react with the acrylic acid to create neutralization 

effect.   

3) Sodium polyacrylate: It is basically used as a reaction initiator. It is necessary as without this crucial element we 

have no hopes of proceeding with the neutralization and thus with the manufacturing of super absorbent and its use in 

agriculture.  

 
III. RESULTS AND DISCUSSIONS: 

The employment of an innovative class of cellulose-based SAPs for optimizing water consumption in agriculture was 

assessed. The used SAP exhibited absorption capacities suitable for the envisaged application. The water-retaining 

properties of the SAP were studied through several experiments that allowed evaluate the beneficial effect on the 

optimization of irrigation. Indeed, the obtained  

results showed that the addition of SAP to the soil delays water evaporation, thus making water available to plants 

over a longer period of time. The experiments performed in conditions simulating openfield cultivations showed that, 

in spite of a significantly sharp reduction of supplied water (50%) for SAP-amended soils, the plants grew regularly. 

The proposed SAP thus show promise for rationalizing water consumption in agricultural irrigation, while possibly 

overcoming the environmentally critical limitations of acrylate-based, stateof-the-art SAPs.  

 

IV. USE OF THE PROJECT : 

This project can be used to reduce the problems of the farmer. The main motive of this project is to create a land of 

opportunity to the  un-irrigated lands that are in drought and can  be put to use by irrigation. This will ultimately help 

the Indian financial and economical conditions as crop production will be more.   

 

V. LIMITATIONS: 

The  immense drawback of this project is the release of water on the irrigation lands. The water must be released at a 

particular time. How to compel the super absorbants to  

release water is the vast problem. 

 

VI. FUTURE SCOPE: 

Superabsorbants prove to be beneficial because of-  

� High absorption capacity in saline and hard water conditions 

� Lowest soluble content and residual monomer 

� Low price 

� High durability and stability in the swelling environment and during storage 

� Gradual biodegradability without formation of toxic species 

� pH‐neutrality after swelling in water 

� Photostability 

� Re‐wetting capability 

VIII. CONCLUSION: 

The project shall definately help the future generations as the water problem will be solved. More and more lands shall 

be put to use and people shall be employed. The suicidal problems of the farmers in India cab definitely be resolved. 
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