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Production of paper and cardboard from waste paper is one of the important
directions of development of the domestic pulp and paper industry, which ensures
independence from imported expensive pulp. The use of secondary raw materials
has significant advantages, as it allows to significantly reduce the amount of solid
household waste that ends up in landfills. However, waste paper pulp, compared to
primary cellulose, is characterized by lower strength indicators due to repeated
mechanical and temperature loads on the fibers during their cyclic use. Each
subsequent cycle of using cellulose fiber is accompanied by its shortening and loss
of paper-forming properties [1, 2].

Therefore, an important stage in the production of paper and cardboard from
waste paper is to ensure the proper strength of the finished product. This can be
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achieved by using additional chemicals that compensate for the low quality of
secondary fiber [3].

Various reinforcing additives, such as polyacrylamide resins,
polyvinylamines, carboxymethylcellulose and other polymeric agents, can be
added to the composition of the paper pulp. These substances ensure better
interaction of the fibers with each other due to the formation of additional
hydrogen bonds and contribute to the improvement of various physicochemical
indicators, operational properties.

Waste paper recycling processes are characterized by contamination of the
under-screen water as a result of short fiber leaching [4]. Therefore, not only the
problem of ensuring mechanical properties is important, but also the retention of
fine fibers on the paper machine screen. Flocculants are used for this purpose.
However, most of the known flocculants are characterized by high costs, which
affects the cost of the finished product.

Therefore, the aim of the work is to obtain and study the properties of a new
flocculant based on modified polyacrylamide. Cation of polyacrylamide was
performed in laboratory conditions using glyoxal, sodium hydroxide, sulfuric acid,
and deionized water. As a result, an aqueous raisin of medium cationic
polyacrylamide with a high molecular weight was obtained.

In order to assess the tensile strength of paper materials in a dry and wet
state, laboratory samples of paper weighing 75 g/m? were produced. The studies
were conducted using different dosages of flocculant, which was introduced into
the paper stock to increase fiber adhesion and improve the mechanical properties
of the final product. The dosage of flocculant was 1.05; 2.10; 2.52; 3.15 and 4.20
kg per ton of absolutely dry matter. This made it possible to analyze the effect of
different concentrations of the additive on the physical and mechanical
characteristics of the finished paper, in particular on the strength at break in a dry
state and the retention of strength after wetting. The results obtained served as the
basis for determining the optimal amount of flocculant in order to achieve the best
operational properties of paper products.

Based on the analysis of the obtained experimental data, it was established
that the highest indicators of paper strength both in the dry and wet state are
achieved when using flocculant in the amount of 2.10 and 2.52 kg/t of absolutely
dry fiber (which corresponds to 15 and 18 kg/t of the commercial product). This
confirms the effectiveness of the use of additional chemical additives, in particular
polyacrylamide resins, which significantly increase the mechanical properties of
paper and cardboard products. Such results demonstrate the feasibility of
introducing such modifiers into the production process to improve the quality of
the finished product. In addition, the obtained data emphasize the need for further
scientific research aimed at optimizing the composition of chemical additives and
technological parameters in order to ensure stable paper strength under various
operating conditions.
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Modern ecological challenges, such as climate change, degradation of
natural resources and increased energy consumption, are driving the search for new
approaches in construction and urban planning. Regenerative architecture is an
innovative paradigm focused not only on reducing the negative impact of
construction on the environment but also on its active restoration.

Digital modelling and 3D printing technology also play a role in
implementating regenerative principles. The use of digital prototypes can optimise
material consumption, reduce production waste and increase the energy efficiency
of buildings, as evidenced by the research of Lucanto and co-authors. The use of
3D printing with eco-friendly materials, such as clay, biopolymers and recycled
waste, makes it possible to create structures that harmoniously integrate into the
natural environment and contribute to long-term sustainability.

The integration of natural elements into building systems is another
important aspect of regenerative architecture. Marina One in Singapore is a
landmark of sustainable and innovative architecture and urban design. Developed
by Ingenhoven Architects, it seamlessly integrates architecture with nature,
redefining how urban spaces function in tropical, high-density settings. The
centerpiece of Marina One is the "Green Heart," a lush garden featuring over 350
species of plants. This design enhances biodiversity, reduces urban heat, and
naturally improves the microclimate. It showcases how large-scale developments
can coexist with nature..

Bird-friendly architecture is not only about conservation, but also about
maintaining ecological balance. Birds play an important role in pollination, seed
dispersal and pest control. Protecting birds contributes to the health of ecosystems
and enhances the sustainability of the urban environment. One key feature of the
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