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BACKGROUND 


Questions of the utilisation of biomass have been investigated in Hungary since the 80ies, the evidence of it is the 1984 Report of the Complex Committee of the Hungarian Academy of Sciences, an important conclusion of which is that the growing of energy plants is an important way of the utilisation of agricultural lands which are not used or are not suitable for food production.    

Utilisation of the biomass for energy production, development of the application techniques and their integration into the existing conventional energy systems also plays an important role in the development conceptions of the European Union. 


The expected benefits of the utilisation of biomass for energy production and other purposes are not only the reduced use of fossil fuels, but also the protection of biodiversity and rural life, and curbing of the migration of rural population. 

Among the other ways of biomass utilisation the industrial use of biomass – for example in the paper industry – can play an outstanding role.


Straw pulp production built upon the growing of cereals has a great past in Hungary (Wheat Straw Pulp Mill, Dunaújváros). Grass species grown on the less fertile agricultural lands can provide a new perspective alternative raw material for the paper industry. 

Selection of the new energy plants has been started earlier in town Szarvas. Several candidate species were developed under the name of ENERGY GRASS. In respect of energy production these species are of equal– or even higher - value as the known foreign species, they are suitable for the production of biobriquettes, have excellent biomeliorative properties, their green after-growth is suitable for pasturing in the autumn, and within the Hungarian conditions they can be grown economically even on the lands of 3-8 “golden crown” value. 

  Utilisation of the plants selected for energetic purposes (ENERGY GRASSES) in other fields - animal feeding, industrial raw material (e.g. In the paper industry) - increases the rentability and safety of production, so it can be of great importance in the grass selection.   

OBJECTIVES 


Main objective of the work is the investigation of the applicability of energy grasses, selected for energy production by the Agricultural Research and Development non-profit company in Szarvas, in the pulp and paper industry, selection of species most appropriate for utilisation in the paper industry. 

In the course of the development work the cooking technology for ENERGY GRASSES will be elaborated on laboratory and pilot scale, the energy grasses will be compared to the state-recognized “green reed-grass” in terms of applicability in the paper industry, and based on the yield and quality of the produced pulp the most suitable energy grass will be chosen.

This research work can establish the conditions for the production of bleached pulp from energy grasses in Hungary.

In case the research work will be successful from technological and economic aspects, it would be possible - without any investment  - to produce annually 30 thousand tons of pulp in the Dunaújváros Wheat Straw Pulp Mill. It means that the 170 thousand ton annual amount of  presently imported pulp could be reduced by 30 thousand tons, or – at constant amount of import – the 30 thousand tons of bleached pulp could be exported.  

With capital investment (building a new pulp mill) it would be possible to produce annually 30 thousand tons of bleached pulp from energy grasses, which could be grown on 16-17 hectares of land, presently out of use. 

DESCRIPTION 


It is sure that paper can be produced from energy grasses, the question is what will be the quality of that paper and how economically can it be done. In respect of economics the wheat straw pulp and the paper made of it can serve as the base of comparison. As energy grasses have never been used for paper production, the rentability can be only estimated now.  In addition to the production cost the decisive factors will be the properties of the paper. The appearance of some unique property, which can assure individual application of the paper, could be decisive. For this reason the testing of laboratory sheet samples is very important.  

Task of the agricultural experts dealing with selection will be the description of the production properties of ENERGY GRASSES /green reed-grass and candidate species selected in Szarvas/ as industrial raw materials, elaboration of recommendations for the optimum conditions of harvesting, transportation and storage. Seed-grain production on the stock-elite, super-elite and elite levels will be established. Perspective candidate species will be submitted for state recognition and patenting. 

Partners responsible for the investigation of applicability of energy grasses in the paper industry will define properties, which are important from the aspect of pulp manufacturing, and the change of these properties during storage will be examined. The cooking technology will be elaborated, technological parameters will be optimised by designed experiments. Paper forming properties of the obtained brown and bleached fibres will be determined, euro-standard laboratory sheets made from these fibres will be tested.  

Partners responsible for the economic analyses will examine rentability of the complex utilisation /pasturing, production of biobriquettes and processing in the paper industry/ from data obtained/estimated in the course of growing, pasturing, harvesting and pulp and paper production.  

Based on consultation with the partners they will compare technical properties and production costs of papers produced from ENERGY GRASSES and conventional wheat straw pulp. 

CURRENT SITUATION / RESULTS 


With the aim to use the domestic biomass for energy production five promising species were chosen by the Agricultural Research and Development non-profit company in Szarvas from the domestic grasses under the name “energy grass”. 


Objective of the work is to determine the suitability of the selected energy grasses for paper manufacturing. 

In the first report the energy grasses were characterised from agricultural aspect, and their properties relevant for pulp production /paper manufacturing/ were defined. 

It was established from the results of examination that parameters of energy grasses are very much similar to those of the wheat straw used for the production of paper fibres /pulp/ in the Dunaújváros Pulp Mill.  

From the five tested species Energy Grass III had the most favourable parameters. 

In the course of the accomplishment of task 2. optimisation of the technological parameters was carried out for the sulphate cooking of Energy Grass III (E3) found to be the most suitable in Task 1. (See 2nd report.)   

After cooking the following characteristics and parameters were examined: yield, Kappa- number (which gives the degree of cooking, and characterises bleachability and beatability), average fibre dimensions and their distribution, mass of the different fibre fractions and its distribution, sorting residue, filtration velocity and finally the colour characteristics.

Applying the optimum cooking parameters obtained for energy grass E3 all the five energy grasses were cooked and examined.  

The obtained data were compared to the respective data of wheat straw pulp, and it was concluded that quality of the fibres made from energy grass E3 is very similar to the quality of fibres made from wheat straw, while the fibres of the other energy grasses (E1, E2, E4 and E5) are somewhat weaker. It can be assumed that all five pulps are suitable for paper formation.  

Results of tasks 1 and 2 are very promising. 
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