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During 10 years our research group has intensively been working with water-soluble
and water-swelling polymeric materials based on vinyl ethers of glycol and
aminoalcohol. The gamma-irradiation polymerization is proved to be more effective to
produce a various kinds of water-soluble and water-swelling polymers from the above
mentioned monomers in comparison with the radical-initiated methods. By
spectroscopy procedure the kinetics and mechanism of formation of linear and three-
dimensional structure have been investigated. The physics-chemical, complex
formation and physics-mechanical properties of linear and cross linked polymers have
also been determined.

The goal of this project is to develop the technology of producing of polymeric reagents
from the raw materials of Kazakstan for application in medicine, agriculture, enhanced
oil recovery and ecology.

Applications.

Medicine. The untoxity, good biocompatibiiity, chemical and biological stability and high
elasticity of hydrogels permitted us to apply them in medicine. For instance,
"Medpolymer" Ltd established at the Department of High Molecular Compounds
produces nowadays "Polygel" (commercial name) for using as contact medium for
ultrasonic investigations. Long-term clinical tests provided by the key medical centers
of Russia and Kazakstan have shown that "Polygel" completely corresponds to hygienic
requirements and can effectively be used for ultrasonic diagnostics,
electrocardiographs, extraperoral lithotripcya of gall-bladder and kidney. Hydrogel
based ointments and films containing some drugs are effectively used to heal of vast
purulent wound, trophic ulcers, sunny and thermal burning of II and III degrees.
Autonomic self-filling skin tensile and protectors are the other application area of
hydrogels as materials for reconstruction and plastic surgery.

Agriculture We have carried out the preliminary experiments on application of hydrogels
as regulator of water regime for the soil of Shengeldy massive (Talgar area, Almaty
region). The results showed the increasing of the productivity of food grains and
lucerne as well as the decreasing of the amount of irrigation water after the meliorate
cultivation. Agricultural experts evaluated that about 50-100 kg of dry gel with the
swelling degree 100 g/g is necessary to treat 1 hectare of soil if the cultivation of zone
is dry and about 20 kg of dry gel if the cultivation zone is meliorate.

Enhanced Oil Recovery Our polymeric reagents may be used as drilling mud additives
for fluid loss control, shale stabilization, flocculation, filtration control, etc. under harsh
conditions of high temperature (25-150oC) and high salinity ( 1,0-2,0%) and/or
hardness. According to the preliminary evaluation of the Ministry of Oil and Gas Industry
of the Republic Kazakstan the oil industry needs about 500 ton of hydrogels per year.
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Ecology There are several ecological problems connected with rehabilitation of soil and
water from the radionuclides (Semipalatinsk region) and wind erosion (Aral region).
Both water-soluble and water-swelling polymers containing functional groups which are
able to bind heavy metal ions including radionuclides will be used as disinfecting
agents. The treatment of the soil by dilute water solution of interpolymer complexes
showed a high dust-settling and soil-stabilizing effect with respect to soil.

The basic problems of the project and way of their decision. To synthesize the cross
linked polymers it is necessary to use the gamma-irradiation source (dose is about 4
Mrad) or accelerated electrons of ELV-4 type with the source 1,5 keV.

To achieve the objectives the next technological lines or operations (Blocks) should be
realized:
1. Rectification column and distilling apparatus for purification of monomers and

solvents including analytical equipment to control the quality of the final product;
2. Irradiation of reaction mixture by either gamma-irradiation source 60Co;
3. Purification of polymer reagents;
4. Producing of commercial products.

It is supposed that the power irradiation devices for producing of hydrogels will be
mounted on the research atomic reactor of the Almaty Branch of the Institute of Atomic
Energy of the National Nuclear Center. There are high qualification personal which has
much experience in radioactive materials operating. Irradiation technologies will
provide the low cost of hydrogels, approximately 250-300 US$ per 1 ton.

Expected results. One can expect that the realization of this project allows to produce
hydrogels in industrial scale to cover partly the requirements of medicine, agriculture,
oil industry and ecology.

Cooperation. Establishment of joint stock company with participation of "Medpolymer"
Ltd (Kazak State National University), National Nuclear Center and potential foreign
partners can provide a successful accomplishment of the proposed project. Additional
funds to realize the proposed project may come from the International Atomic Energy
Agency (US$ 5000, Contract No: 9074/RO/Regular Budget Fund ) commenced April 15,
1996 for one year as well as from the Kazakstan-INTAS Program (37,000 ECU, Grant
No: 95-IN/KZ-0031) to be started in September, 1996 for two years) to be started in
September, 1996 for two years.
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