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Recently, scientific researches have been rapidly developing particularly to create new polymer composite materials containing nanosized particles of metal oxides, as well as nanostructured hybrid organo-inorganic composites. Such investigations are significant due to the huge potential of nanotechnology for application in various fields: from medicine to communication systems. 
Among the most promising methods for a hybrid composite preparation, the sol-gel technique was chosen [1]. During sol-gel transformation, organo-inorganic materials are formed by hydrolysis and condensation reactions. The sol-gel method is a process of forming a solid phase from a dispersed liquid (sol), which sticks togetherfabricating a continuous three-dimensional network (gel). In most cases to obtain silica materials, tetraethoxysilane (TEOS) is widely used as an inorganic precursor. Hydrolysis of ethoxysilyl groups leads to silanolgroupscreation, and their condensation - to the formation of inorganic polymers of various shapes, depending on the catalyst (spherical particles, layers, xerogels, etc.) The silanes with organic groups or polymers bearing certain functional groups could be added on the stage of sol preparation to produce new hybrid materials or composites. Such hybrid composites have many advantages, such as specificity, flexibility, and availability of functional groups, porosity without the additional introduction of surfactants.
Current research describes the synthesis of silica/PLGA composites, whereas an inorganic composite part is silica due to its chemical stability, biocompatibility, useful optical and electrical characteristics and it is demanded and well-studied substance. PLGA or poly(lactic acid-co-glycolic acid) is an organic composite part and it is biocompatible, biodegradable, and non-toxic polymer [2].
The synthesis of the hybrid composite was conducted in one-stage. Acetone was used as a solvent due to the polymer solubility in it. In the system of TEOS (pre-hydrolyzed with HCl) and PLGA, various catalysts were used for gelation such as NH4OH and NaF. The syntheses were carried out at the same temperature, time, and the ratio of reagents. Based on their own studies (salting out of polymer), acetone amount was regulated, and mixing time was increased to form homogeneous systems. The obtained gels were crushes, drying at 50° C for 4h after 3-4 days, washed with acetone, dichloromethane, water, and drying again at 100° C for 24h.
Hybrid composites were studied by various physicochemical methods, including elemental analysis, acid-base titration, electrokinetic potential measuring, IR spectroscopy, thermogravimetric analysis, and SEM, and the effect of the catalyst kind on the morphology, structure, porosity, and properties was studied.It was demonstrated, the resulted hybrid composites with acid groups are polymer networks formed of three-dimensional silicon dioxide, into the structure of which organic copolymer with are tightly intercalated, which ensures their high thermal and chemical stability. The application of these composites for removing heavy metals from industrial water will be further explored.
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