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It is well known that microwave technologies have not yet fully utilized all their poten-
tial and can be efficiently applied to many new industrial areas. New microwave technologies
can facilitate solutions of various commercial challenges such as drying of grain and herbs,
defrosting of meat, fish and vegetables, low-temperature food canning, pharmaceutical com-
ponent extraction. The use of microwave-extracted materials with a high level of purity has
resulted in development of unique pharmaceutical drugs, which can hardly be produced by
conventional technologies. Microwave technologies of extraction (from pepper, wormwood,
daisy) of toxic bio-components that are harmless to humans can be used as an alternative to
chemical herbicides and pesticides. It is important to emphasise, that all these results can be
achieved with significant acceleration of the processing cycle and energy saving. The results
obtained by long-term research work, testing and evaluation create a firm basis for commer-
cial solutions in all mentioned areas. However, one of the most promising applications is in
the area of agriculture, where huge volume is complemented by environmental issues. Here,
the microwave technology addresses major important issues and provides practical solutions
that cannot sometimes be resolved by alternative technologies. For example, it can provide
reconditioning of badly infected seeds, it can improve germinating capacity, it can accelerate
the ripening cycle, and it can improve tolerance for drought through the development of
stronger roots. All these factors in the end lead to the harvest yield growth. Considering its
capability to reduce application of chemical herbicides and pesticides the microwave solution
may become a basis for the modem organic agricultu.

Agricultural productivity has always depended on many factors caused by weather, soil,
pests, storage, etc. Certainly, not all these factors can be controlled, but those that can be con-
trolled, are usually addressed by different technologies. Only recently an alternative technolo-
gy emerged — Microwave Seed Pre-Treatment that was developed to handle in a generic way
seemingly unrelated issues such as: productivity; yield stability in dry/cool climatic zones;
organic purity; cost efficiency.

The major advantage of the developed technology is its cumulative effect that puts to-
gether seed disinfection and seed stimulation into a simple one-step process. More than12-
yeasrs long research and commercial use have proved efficiency and flexibility of the micro-
wave processing technology. It has been commercially used in different climatic zones of
Ukraine and Russia. It can be applied to various agricultural products just by optimizing the
process parameters and equipment settings. It is important to emphasize, that this technology
targeting healthy food production and preserving ecological environment. It is flexible and
can be easily adapted to local climatic zones in different countries and locally cultivated va-
rieties of agricultural products.

The technology is based on fundamental biological researches that have been proven by
long-term comprehensive tests. Microwave fields with properly selected parameters and ap-
plication modes activate vital processes turning biological cells stronger and more resilient.
More than 12-yeasrs long research carried out at Industrial Electronic Department of TIA
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(Ukraine) in collaboration with Agrarian Academy of Science (Ukraine) supported by more
than 15 000 laboratory and field tests resulted in development of a versatile microwave unit
that is reliable, safe and simple in operation and maintenance. It utilizes 2450 MHz frequency
allocated for industrial use in many countries. The unit has a control panel to enter settings
that correspond to different operating modes. Each mode is optimized for a specific type of
seeds, weather conditions and climatic zones. The treated seeds can be kept stored packaged
for up to 3-5 months before sowing without loosing the obtained qualities.

The personnel operating the unit require only basic skills and knowledge of safety pro-
cedures. Only a short training is needed before operation can be started. The unit has protec-
tion against user mistakes, overheating, or interruption in supply of seeds.

An experimental unit has also been developed to carry out applied research aiming ad-
aptation of the technology to new climatic zones and countries.

Experiments indicate that micro-

wave field may suppresses phytopatho-
genicies. Thus, the technology may ex-
clude, or significantly reduce application
of chemical pesticides.
Microwave pre-processed seeds produce
harvest containing on average 1.6 times
less unhealthy subspaces (pesticides, ni-
trates, nuclides, etc ) in comparison to
harvest grown according to traditional
technologies.

Puc. 2. Wheat Donecka-48 affected by spring
frost.

1- microwave processed seeds. 2-unprocessed
seeds
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The unit can process a wide range of seeds with the performance 900 — 2000 kg/h and
can stay in operation continuously around the clock unless an operation mode needs to be
changed, or a scheduled service is due. A process has been developed to determine optimal
settings for any new variety of seeds, weather conditions, or new climatic zones. The opti-
mized settings can be applied to commercial scale seed pre-treatment to achieve the best
productivity. Having been processed, crop vegetation process goes faster (by 10-12 days)
producing well-developed roots before dry season starts in south-east Europe steppe region.
Fast vegetation also increases resistance of crop to such weather abnormalities as spring frost.

TEILIOBOM PACYET TEILIOOBMEHHUKA JJIS1
MHKPOBOJIHOBOI'O DKCTPAKTOPA
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Ha ocHoBarum sxcrniepuMeHTaNBHBIX JIAHHBIX U aHalu3a ocobeHHocTel mpouecca u3-
BJICYEHUS BELIECTB M3 PacCTUTEIbHBIX MATEpPHANOB IO] JACHCTBHEM MHUKPOBOIHOBOIO OIS
paspaloTaHa MHKPOBOJIHOBAsS YCTaHOBKA ‘HENPEPBIBHOIO JICHCTBHS, KOHCTPYKIIHS, KOTOPOH
JIOITYCKaeT BBIIEDXKKY AMCIEPCHOr0 MaTepHgia NpH 3aiaHHol Temmeparype. Jlis HOTHOTI
u3BJiedeHns. OUONOrMYeCKH AKTHBHBIX BELIECES M3 CBEKETO PAcTHTENBHOrO Marepuala
TIPELYCMOTPEHO NPOMYCKAHUE PACTBOPa 110 3aMKHYTOMY LIMKIY HECKONBKO pas. JKuakocTsb,
Harpepasick B pabodeil kaMepe, Mocie IPOXOXKACHAS HACOCA OXJIAXKAeTcd B TENI000OMEeHHU-
K€ TUMa BO3AYX - XKHAKOCTh, [IS MCIIOIHEHHS KOTOPOro ObLIM IpOBEAEHbI TEMNOBOH KOH-
CTPYKTOPCKHiA i THpaBIHdecKuii pacyeTsl. B kayecTse sKCTparenTa mpiHHUMAanach BoJia, Io-
3TOMY PACYET ¢ BHICOKOMN CTENEHBIO TOYHOCTH MOJKHO NPOBOLMTE IO METOAY CPEAHEr0 TeM-
MiepaTypHOro Haropa.

KoHcTpykTuBHBIE 0COOEHHOCTH BBIONHEHUS JAHHOIO BHA TEMIO0OMEHHOro aria-
paTa coCTOAT B TOM 4TO, HA TPYOBI, 110 KOTOPBIM JABHIKETCS JUCIIEPCHBI PacTBOp, HalasHEI
pebpa, H3roTOBICHHbIE H3 CTAMU. J[71s pacdeTa NpUHUMAETCs, 9TO BOKPYT TpYORI pebpo Kpyr-
JIOTO CEUEHHS, YTO YNpOomaeT KoHcTpykimo. Obmuit pazmep pedep coCTaBISIOMUAX KOPITYC
TeII000MeHHOT0 anmapata 252 % 151,2 MM, paccTosimie MeXay pebpamu 2 MM, TOINIIMAA pe-
Oep 1 MM, BHyTpenunit auamerp TpyO 15 MM, TpyObl pacHoNOKeHb! B IAXMaTHOM TIOPSIZIKE,
M3TOTOBJIEHBI W3 HEP)KaBEIOMEH CTATH IIHPOKO NMPUMEHAEMON B IMHUIIEBON IPOMBIIICHHO-
CTH.

CxopocTh JABHKEHHUS 3KeTpakTa B Tpybe TemoooMenHoro anmapara W =0.035wm/c.
Pacyer Temneparypbl IpPOBOJAMICS 10 METOAY CPEOHEr0 TEMIEPaTypHOI0 Hamopa MexXmy
TEMIIepaTypaMy Ha BXOXKE M BBIXOJIE SKCTPAreHTa u3 CUCTEMHI oxnaxaeHus. CKopocTs JBuU-
JKEHHs SKCTPAKTa B 3aMKHYTOM KOHTYpe W = 0,196M/c, IpU BHYTPEeHHEM JHaMETpe TPYyOhI

=0,02 M.

Temiiepatypa 3KcTpareHTa Ha BRIXOJIE M3 cHcTeMbl oxnaxenus ¢ =70 °C. Temme-
paTypa Ha BXOjie onpezieNsjiach Ha OCHOBAHMH XMMHYECKOTO COCTAaBa PacTUTEIbHON KIETKH,
Tax kak OOJNIBIIMHCTBO BEIIECTB, COAEPKAIIMXCS B pPACTEHUSX TepMOIaOHIBHEL, T.€. OHOIO0-
THYeckd aKTUBHBIE BEUIECTBA Pa3pyLIAIOTCS MPH BBICOKMX TeMIlepaTypax, To lieiecoo0pa3Ho
NPHHATH MaKCHMAJIBbHO JOMYCTHMYIO TeMIlepaTypy SKCTpareHTa, IpH KOTOPO# COXpaHseTcs

dmp
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