BenuunHa pe3oHaHCHON 4acTOThI MOXET OBITh CBsI3aHa C pa3MepamMu
KaIMWIISIPOB | TOP BHYTPHU APYTON TBEPIOU WITH KUIKOU (pa3bl.

JINTEPATYPA

1. Benepuukos, I.H. HccinenoBanue mporecca rugposii3a pacTu-
TEJIBHOT'O ChIPbS B PETYJIUPYIONIEM  M0Je cliadbiX TeH3oumMyiabcoB / JI.H.
Benepuaukos, B.1. Pomun, B.U. 3apem6o, A.A. Konecuukos // U3Bectus
CIII'TU (trexunueckoro yausepcuteta). — 2010. — T.35. — Ne9. — C. 15-17.

2. Zarembo, V.I. Background resonant acoustic control of
heterophase processes / V. 1. Zarembo, A. A. Kolesnikov //Theoretical
Foundations of Chemical Engineering. — 2006. — Vol. 40(5). Pp 483—495.

3. 3axapoBa A.C. AMmutyaHeie U (a3oBble (PIyKTyallu B J€TEp-
MUHHPOBAHHBIX T'€HEPATOPAX Xa0Ca U 3alllyMJIEHHBIX aBTOKOJe0aTeNbHbIX
cuctemax: aBroped. qucc.... kaua. ¢pus.-mar. Hayk. Capatos, 2010. — 23 c.

Prof. L. Shamanauri, Prof. J. Aneli

lana-shamanauri@mail.ru
R.Dvali Institute of Machine Mechanics, Thbilisi, Georgia

POLYMERIC COMPOSITES CONTAINING WASTE PRODUCTS
OF MEDICINAL PLANT YUCCA

with polymer composition materials (composites) [1]. At last years
the polymers with wood high dispersive materials attract more and more
attention of the scientists and engineers [2-4]. The widening of production
of such materials is due to the gradual decreasing of the natural purveyance
and cheapness of the wood wastes. Besides of the composites with wood
wastes are characterized with high technical characteristics and often are
even better than the analogues made from poor woods.

The purpose of our work 1s the obtaining of ecologically poor poly-
mer composites filled with natural plant wastes, namely —yucca.

Experimental: In our case we used the Introduction: The
development of the modern building industry, agriculture and other indus-
trial branches are hardly connected yucca — subtropical plants dry wastes
dispersive fibers (<50 mcm), which have very thin needles face. Using of
yucca wastes in composites is based on application namely of needle like
structure of this plant [5]. The epoxy resin ED-20 with hardener polyeth-
ylene-polyamine as hardener are used in our composites. There were ob-
tained the composites with different content of ingredients. The moulds
used in our technology for formation of samples for physical-mechanical
and other properties were selected in accordance with standards using
fluoroplastic material. At the end of hardening (after 24 h) the samples
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were removed from moulds and are heat-treated in the thermostats during 2
h under 80° C.

Results and discussion: The following characteristics of the obtained
composites were testified: density, mechanical strengthening at pressing,
softening temperature by Vica method and water-absorption. Obtained re-

sults are presented in the Table 1and Table 2.

Table 1
Densit Strengthening Softening Water-
N | Filler (wt%) % at pressing, temperature, absorption,
glem MPa c’ %
1 40 0,94 66,2 185 1,5
2 50 0,87 60,6 170 0,16
3 70 0,82 54,8 160 2,5

Table 2 — The technical characteristics of the composites based on epoxy resin
and yukka dry wastes (average length of the filler particles is < 50 mcm)

Density Strengthening Softening Water-
N | Filler (wt%) 3’ at pressing, temperature, absorption,
glem MPa C° %
1 40 0,90 58,7 180 2,07
2 50 0,99 63,9 170 3,17
3 70 0,89 51,4 170 5,48

Tables 1 and 2 data show that first of all the composites containing
40-50 wt% of the filler with middle sizes about 50 mcm are characterized
with more high characteristics in comparison with analogues with more
high dispersive fillers. This result may be ascribed to present of more long
needles in first composites, than in second one. On the second stage we
have preliminary modified the filler particles by Swt% of ethyl-silicate us-
ing the reaction of sylanization. The end product of this reaction was inves-
tigated by use of FTIR. Obtained by this way modified filler was intro-
duced to the epoxy resin, which was hardened in the regime described
above. The technical characteristics of the composites with modified fillers
are presented in the table 3.

Table 3 — The technical characteristics of the composites based
on epoxy resin and yukka dry wastes modified by ethyl-silicate

. Densit Strengthgning Softening Wate.r-
N | Filler (wt%) ’ at pressing, temperature, absorption,
glom MPa C’ %
1 40 1,10 77,6 180 1,80
2 50 0,98 79,3 190 2,56
3 70 1,80 76,9 170 3,90
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In accordance with the table 3 data the strengthening of the compo-
sites containing the modified filler is rather high than for analogues con-
taining unmodified same filler. This parameter depends on the content of
the filler. By more high values of strengthening are characterized the com-
posites containing 40-50wt% of the modified filler. These composites are
characterized with high softening temperature (i.e. high thermal stability).
It is clear that improving of technical characteristics of composites with
modified fillers is due to molecules of ethyl-silicate, which are displaced on
the surface of needle like Yucca fillers and active influenced on the harden-
ing reactions in the composites in result of which the interactions reactions
between filler particles and epoxy-molecules enhance and the compatibility
of composite components increases. Namely the last fact is responsible in
the increasing of waterproofing of the composites. It is well known fact that
after increasing of the dispersive filler concentration the water absorption
of polymer composites enhances. The experimental data show that because
of the modifier action the increasing of the water-absorption in composites
at increasing of the filler concentration is slower than in case of analogues
without unmodified filler.

Conclusions: Application of dry wastes of the plant yukka as fillers
in the composites based on epoxy resin leads in general to obtaining of ma-
terial with high light weight, low water absorption and good mechanical
and thermostable properties. For example, the composites containing 40—
50wt% of yukka are characterized with following parameters: strengthen-
ing (at pressure)-60-66MPa, thermal stability 170—185°C, water-absorption
0.16—1.5%. Introduction to the composites of the same filler particles modi-
fied by ethyl-silicate improves some properties of the composites in com-
parison with analogous containing the same, but unmodified filler to some
extent (especially strengthening- up to 77 MPa ). Improving of the tech-
nical characteristics of composites containing modified by ethyl-silicate
filler in comparison with analogous materials with unmodified one is due to
enhancing of the ingredients compatibility and increasing of interaction be-
tween them.
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BUOJIOI'MYECKH AKTUBHBIE COETUHEHHWA
®EHOJBHOU ITPUPOAbI DKCTPAKTOB KOPBI OJIbXH

B Pecny6nuke benapych, onbxa u3/laBHA TPUMEHSIACH U TIPUMEH SI-
€TCsl B HacTosIlee BpeMs g npou3BoacTBa ¢anepsl. Emé no Bemukoi
OteuecTBeHHOI BOWHBI Bce (aHepHble 3aBojbl B BCCP pabGortanu mpe-
MMYLIECTBEHHO Ha oJibXe. M3BECTHO, 4TO cpa3y MOCie PEBOIIOLUHA U OKOH-
YaHUs TPAKJAHCKOW BOMHBI, KOTZa CTpaHa €IIé HaXOAUIach B COCTOSTHUU
pa3pyxu, Ha4aJIMCh TTOCTaBKHU (haHepbl Ha dKcropT. Tak B 1921-1922 ome-
PALIHOHHOM TOJy Ha SKCIOPT ObLIO mocraBieHo 4038 M’ (anepsl, a B
1925-1926 romy 65610 3KcnopTHpoBano moutn 10 Thic. M° haneps. U u3
HUX 1104TH 50% IPUXOIUIIOCH HA 0JIXOBYIO (haHepy. OnpxoBas daHepa Imo
BBIJICIIKE, COPTUPOBKE U KAYECTBY MPEAIOYUTAETCS BO MHOTHUX CIydasx
0epé3oBoii harepe. OCHOBHOI cTpaHOM-TIOydaTeaeM Oblita AHTIUS [1].

B necnom ¢donne benapycu yepHOOIbXOBbIE Jieca 3aHUMAOT 694,5
TBIC. Ta, YTO COCTAaBIACT 8,6% OT JIECOMOKPHITOM IUIomaau. B cumy Toro,
YTO JPEBECUHA OJIbXU YEPHOU SIBJISIETCS LIEHHBIM CHIPbEM JIJISl BHIPAOOTKU
(daHepsl, IPEBOCTOU ITON MOPOJHI MHTCHCHBHO BBIPYOAIOTCs, HAYMHAS CO
BTOpOU nonoBuHbl XIX Beka [2]. B pe3ynbraTe Ha NpeanpusITUIX JEPEBO-
00pabaThIBaONIEC MPOMBIIIUIEHHOCTH CKAIUIMBAETCS KOpa OJbXH B BHJIE
OTXOJIOB, KOJIMYECTBO KOTOPBIX gocTuraetr 15% ot mepepabaThiBaeMOM
npeBecuHbl. Kak M3BECTHO, OCHOBHAsl Macca JPEBECHOM KOPBI CHKUTAETCS
WM BBIBO3UTCSI B OTBAJIbI, XOTs, KaK MOKAa3bIBAIOT MCCIICIOBAHUS, TaKas
YTHIIN3AIMs KpailHe HepeHTa0enbHa, TaK KaK BHICOKAs BIaKHOCTh OTXOJOB
oOycClaBIMBaeT HU3KYIO TEIUIOTy cropanus. Kpome Toro, odpasyromuecs
OPOIYKThl CrOPaHUsi U HECTOPEBUIME YACTHI[l OKA3bIBAIOT HETATHUBHOE
BIIMSTHAE HA OKPYXaAUIyto cpeny [3].

B Toxe Bpewmsi, 0O4€BUIHO, YTO MO CBOEMY XUMHUUYECKOMY COCTaBY
KOpa SIBJISIETCS YHHKAJbHBIM BO300HOBIISIEMBIM CBHIPbEM ISl TIOJTYyYCHUS
MHOTHX BOCTPEOOBAHHBIX HATypaJbHBIX MPOAYKTOB. B Kope, Hapsay ¢ mo-
aucaxapuaaMy M JTUTHUHOM, HaXOIsATCs (IaBOHOWIBI, KpacsAIlue, MeKTU-
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