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TEMPERATURE INFLUENCE PROCESSES ANALYSIS BY IR SPECTROSCOPY IN FIVE
COMPONENT COMPOSITIONS

V. Gordeladze, A. Sarukhanishvilit, M. Gibradze

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.
0175 Thilisi. Georgia

E-mail: gibradze_marexi@mail.ru

Resume: Goal Theoretical establishment of the theoretically supposed targeted enamels’ features have led the
authors of [1] to the conclusion that their offered way of predicting can mainly bring positive results. However, it
was noted that it is necessary to obtain experimental evidences of this conclusion. This is exactly the purpose of the
present work in which the study of the two compositions of the five-components system is offered at different
temperature ranges using the X-ray Spectroscopy.

Method. The survey subjects were the samples of 3-5 grams that were heated to the main temperature point at
the rate of 10-15 degrees/min, with 30-minute delay at this temperatures and overcooling down to the room tem-
perature. The rising temperatures of the temperature range 298 and 373-1373 K (373, 473, etc.) were taken as the
basis points. The infrared absorption spectra were obtained at the FTIR-Fourier transformation infrared spectrome-
ter "TERMO NIKOLET", AVATAR370, range 4000-400 cm'!, measurement accuracy 0,5 cm™. The data given in [2-
8] are used for the judging of the results.

Result. Different invariant points of the five-component system were used for the planning of the furnace
charge (Table 1).

Table 1
Composition of furnace charges and compositions

Composition of furnace charge,
mass. cont. Ne
NazO | SrO | BaO | B:0s | SiO2 | Na2COs | SrCOs3 | BaCOs | H3BOs | SiO:

Invariant points includ- | Content of the composition, mol. %

ing in the composition

B;BS,+ NS, +SB,
30% 60% 10%

22,85 | 4,08 | 8,10 | 12,32 | 52,65 | 36,04 8,58 22,79 | 23,99 | 44,45 | 27

'BS, + NS, + SB'
2%8345 8235 Bz 18,22 | 8,11 | 12,60 | 5,77 55,30 | 27,04 13,80 | 33,74 10,61 4428 | 32

S-S0,; N-Na,O; B-B,0;; B'-BaO; S-S0

X-ray spectra of Ne27 and Ne32 compositions and of products of their thermal treatment (at 298, 773, 1173 and
1373 K temperatures) are presented here and their analysis is made.

Conclusion. During thermal processing in the surveyed furnace charge with the temperature rise, takes place
the interaction between boric acid and sodium carbonate, and the liquid phase appears. These processes are inten-
sified with the temperature rise, R* and R2-silicates form and the liquid phase increases. At high temperatures the
melting of these compounds; formation of eutectics and the liquid phase uniforming begin.

Key words: enamel; thermal treatment; furnace charge; carbonate; IR Spectroscopy.
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399m09g49gbgds 89gdob0o30l, 3356GwMo Jodools s dm-
937060 06590306 FgomEIdO. 3MMAMSTOL 3o-

309900 L5390 gdsl 0derg3s 83 gdol gegd-
AOMbM, 1B39JGHOIWNH s ToaboEHG Tobobosmgd-

@gd0b, MODOJOMIMEYINWO 3mI3Egugdol, bo-
BebBHOMIGHMOIOL s bbg. s609d30M0mmo s baby-
3961993060090 om3egool Ro@sMmgdsl. 3Mmycadols

130053 bMdsS - g3l 3Mex303w9wo biEmd-
&OH0L Go®mMbobgs, LoLEYIOL M3EH0ToBsE300L MM

39209300 356589GHMIOOL (33005, INMY3MEIMIGI0
™OB0GHGOOL 30D 0BE0s, ®bgzol  dmgdol
36035309. bobgz56MHg33060mwo IgmmEgdol bodryserg-
000 5@MIgdoLmzoL s FmeErg39egdolbmzol bogds
36M900069M0L 356EMEgdolL sdmblbs asblsBwzMmwo
305bEMgd9d0L s FodsMGH0390900L sdmygbgdom. 53
X39I80L  IgomEadL sbslosmgdl: Tbmerm 35¢qb-
AN 9e9dBHOMBIOOLMZ0L 9ba5M0T0; gergdEHEHMmbm-
o M30Gqd0L LEBBIOGHWWO sMsM3EH0Tobg-
0o LsdsBobm  gmbJ30g00L s 9gu3gModghEHdo
300900 DMYogPmOo 356M599EBHMOL gs0m0ygbgds.
d90098900. 20906055358 FgmMoE0o FMHOL BMETo-
0905 0535380Mgdwos F9bEgdol Lod3zMm0Z0L Yos-
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Bofogdslmsb, Mmagwbsg m®mdsgo ddolb sp?- 30d6Mo-
©0H930 65bHJoMBOOL 5EHMIJOOL P-aHOOE S~
60 339MOMO 255BM35 0f393L. 39OELOl bm-
ol 3903696530 7568308 MOLIRGHMOOE Gg-
5J30s8o 39mEbeol 656mbsfowszol doMmgzo SLtvy-
@g0L 39B9W0BIGHMMOL HMEl. dmbmdmol dgdmbgzg-
3590, §99mbmOmIOMJOME 39Ol 5@MIgdbY Mmerg-
06050356 C=C gx39J&Hw6o dmbEHdol d60d369emds
930670, Moz 0f393L MmOToao 8ol JglvmliBgdol s
396056256530 96308 Hgodiool  LoBJstols
DO. BLEAJIOOBOL Fg53590 MOTog0 dBIOL >MHMLYIMDS
23930gb5L 9L BsbmggMsbarol Bsforszgdol Lds-
000b3Eo0L bamolbby. 39639393¢ 0ol LdoMswols
30b6x3mMTo300L (330 gds  3gMEbEmsh  393d0MOl
3990092, 95dBH9M0 YxXOHIEOL 9EdME0BAL sG©-
393U, ®53 byl fymdl dols 4obsym®mgdsb.

@sli3365. HyperChem 8.0.9-0b 3Gmp®53s Lodvwo-

@adsl 00935 339063HWM-J0d0MHO Qo3 gdOm S0b-
LBsl menqobTggogol o dmbm s d0dMOL Bme-
00650580, 39MHELWOL 35@SWOBMOHO g539JGHO Mergob-
05535L 3900569653000 7956330l M1gsd30sdo, 3mb-
RMOISG0YO (330000 g0gd0 393300l BMsdbEI0,
5A0bgl 899d0L Loa™Mdy, 9x39dGwIMo FbEgdOL
3609369mmd3d0 s gagd@GOHmbGsG03MMm0 3@ bio-
300l 2obsfoergds.

b33356de Logdyggdo: 98900 ddGR0; 9wad-
AOMLEAHIG03MO0 3mGIbE0sw0; Mmegobdsegs; LbGgs-
60bob 8:539; 0300-2; Bobm3mI3mbo@o.

1. 8glsgseo

303000  556m3MI3MBOEJO0  BoMNOME Yo~
9tm0ygbgds 30msdxoEobm s 39¢39wobol stydo
[2-6]. 56250056990-mO 560 dOM™MZ0-2oMlOL Fo-
30l bsbmbsfjoamszgdo Fomdmaygbgb gwrgdgb@ve Lo-
50899690m  dem3gdl 3@ onwbizommo  30dMo-
o 656m3m33mbo@gool (Ag@MnOx) Lobomgbol-
m30U.

3¢™Igd0L B0 MoiEbgzol ddmby dgoMmg BmIol
303bBHIMJO0 1300 IMHJLIQ  SMIBEIVOWIM0S, 53
900bMmgl 656mbsfoszqgdol LEedowobsEosl, bg-



Q3005 9JBH0MHo  BogmogHgdom  (woysb-
©Om). @0356JdoL  Fobozmem-Jodowdo dbgds
393965l sbgbl b6m3MI3MBOEJOOL 35390 bME
©5 85J(H)O0EORYEW M30LYdYObY [7].

3903bEol  3eabEIMdOL Fo@oro 5JBHO3MdDs
256Lb3539890 M30L909d0 2ob30MMdYdIM0s Fguf-
9430930 gegdB®™bgdol sOLGdMd0m. Babmbsfio-
53900l 3300y BmTs s HBYI30MOL/IMFLIEXMDI-
056 Fopomo  9x3sMHEIdoL  3650d36gwmds,  of)393L
3396@MM0  9839dBHOOL  godmzgegbsl. megobdgezom
LGSBOWOBYOMO b56M39MEBEOL Bofjors3gdo godm-
099gbgds 965 dbmem© GHMYMO3 3939MMmagbmeo 35-
GOWOBIGHMMO, 50599, MMYMOG Lodrewgds doddg-
600 YYROIEOL F9E90MmEoHBIoL Rsdeolismgzol.

30sbo3yMo GoHBogzob s 9GO ™Eobsdozol
396Mmbgdol 0565b3o, 0bEgdHg 96 Bsbsi33egdol
X32890%9 92gJOOMbYEo Ld3zMgoL dzMs off393L
90930l 3msm0boEosl. 530L 9gye, dmemg-
399580 bgds 30bxmMTo30v9e0 §oalizErgdo, 033-
@305 5@™IgoL ol dsbdogro s 33gdl FmMol gs-
©3bGHWMHO 3Mmbggdo, Moi LadmErmmE Jmeg3meEsl
sboen Jodo® mM30L9d9dL 560FgoL. MBMogPHmIsgzdo-
60 gwgdGHOmbymo bodzzmoz0lbs s dmerg3eEols
368308965300l FmEOL 550030 gdL  Fmerg39Esdo
3Mbxzm®Ts309wo (330009900l F9dsboBdol -
2396ab.

HyperChem-8,0, 9 3356 6-dodommo 36myMsdols
@5 ZINDOIL bsbgzto 9930600000 450mm3momo
39000L 2590myg6gd00 8g0Mmz35HgOMEo 0ym 396-
3bobl babmbsfiows3bg Jgambm®mdomgdmwo meng-

0685539L 5 Mg0bTs935L W030-2-0 BMRTIOEHOL
3939w gm0 dnEyeo.

2. 3060050 bsfjogro

3396@6-Jodommo  4o0mmzEgdol  msbabdoc,
530LBOW0O MgobTgogoligad aoblbgsgadom, meng-
0605535 39M3bBy  Jgdmberm®domgdmeo dmeg3e-
@300 0f393L 9E9dBHHMbMo LodzMOZ30L Aoobs-
§0ogdsL. 350dmJbowol Xzl Hobydoadol sEM-
dqd0b  9839dGHMMo  IMbEgdol 86093bgermds  0s30-
brggoew  mengobdsgegol  dmengzagensdo  dgqLodsdgds
q(01)=-0.303e, q(02)=-0.407e (Lye. 1 5) beagoer, Imbs-
399900 3mbMmIHOLmMZz0L s d0IHOLZoL Fgglodsdgds
399099 86083600mdadL: q(01)=-0.255e, q(O2)=-0.272e,
Ag=-0.514; (D) q(01)=-0.130e, q(02)=-0.130e,
Ag=-0.415e; Ag=-0.350e (byM.1 B, ). MmgobIzsz300
J99mbm®doMmgdmo  39MEbarol  Bsbmbsfows3gdol
99dBHOMLEGH039M0  3mGHIbEoswol 360836gamds
530bRBw, BmbmIH0b s d0dM0sb Bodwdgddo
B99bsdsgds Ui= -0.134e/A, Ur=-1.173¢/A 5 Us=-
1.217e/A.  gob0ys35L  dmbmdGmol  dgdmbgggsdo,
960500 q0%g 989dBHMO0 FbEoL Jqd30Mgds Me30-
Lbma3ogr  mEgobdgegslbomsb  GgsMgdom 390 Eberols
99dBH®™bgdol dodoro 9d393GHMOMo MH30Lgdom
50blbYds, bragrm Mmegobdsegell d0dMol dgdmbgggsdo
J99mbmOd0MGOO 3oHIMJLOWOL XAMBOL Kobads-

900l 95399GwIOH0 dgbEol 9993060905 258mf3999w0s
909JEHO™bmwo bod3z3m030L Aovbsfomgdom, G-
0903 5353806090905 Mmergobdzegol dgmdg 6ol
§o6HIngdboliosh (L. 1).

by®. 1. 5) 0530LMBEO MEgobTzogoL dememg3ryeol 9gdBMGo drgbEgdo; 39MEbeBY Jgdmbem®mdomgRYIEo MmeErgobdygsgal
dme0g3mEol 9mbmd®ol () s 303MoL (3) 91393GwIHo 39bGgdo
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Bobmbofios3gdol LobmgBdo megobdgegel godm-  dmsBobs, MM bEgseObol T5535 MEgobdoz3sLA6 0b-
9496905 09960l Lobom 0dwgzs ghmo gmEIoL,  bbgsgzgdom o6 Ho®mdmoagbl 9539d@wIO LEBOEODs-
90mbmEolidghlmwo Boforszgdol domgdol Lsdms-  GMOL. LEgo@obol 05939, MMYMOE MeEgoblgsgs 16-0b
@g05L. 36Md0E0s, H®MI 1EYsMObOL T5535 530  CHa(n=1-2) ¥aMx30L 9Ol dgo3Eo3L (XoF30L 9O
©aLMOBOMYOS BbMbFows30L WOoMMbMGO doM-  dMML MWLM J9MHIMJLOWOlL XaMBL, bragrm
®30L Hgs300H0sb, Mog 0f393L Lbgoslibgs gmem-  xsF30L dgmMg dmeml — dgoowol (-CHs) xamal),
ol 3oEol3gMlvyo bsfowszgdol Bomgdsls. s0s-  Foa™md goblibzo3wgds 8meg3IMO LEAHMNMJEGHWIOO.
39 ©OHMUL, 03039 JodoMMHo BTNl IJmbg meg- mEgobdsgegel dmerg3esdo, BsbdoMdIOL  KxsF30lL
0b3g035 296bbgeggds LEBHYIMOBOL Tggogoligeb Tbm-  Fro bofoerdo, Mm@Togo 335 Jdbol 120° Ggbowls dob me
@ME MO0 3ol sOLYdMdo? (LG, 2). Bsfoels dmcob.

@ommbob  Bsbmbsfowszgdol  LEsdooBool Bobmbofioszgdol  bGsdowoBsgosby  mMIsyo
30Bbom Mmgobdsegs BoMM® AsdM0Yghgds Bobmbs- BTl gogergboll sgbol Fobbom Bsgsdetgom 0
foas3gdol bBgsdombg dFomm dmbmxgbol 93Jdbols 353900l Bmerg3wgdol Imwgeomgds HyperChem-
1656M0L A5Fm. 3005 GHOL Bobmbofioemszgdool bobmg-  8.0.9-0b 3GMyMsdol ysdmygbgdoom.

Bol O™ 0v) WD 096553EHMMGOMND gPmo [8] sw-

FET T S O

by, 2. mergobols (OA) s bkgo®obob (SA) 87539000

83 ao bHOIIOIG
3099690 godmbiob)egdols asdmygbgdoom [9, 10]: M350 dIOL sOLYIMDdST 45dM0f305 grgdEHEHMmbmeo
Vis = (q; + q;)/0.5R, 1093360306 3650 gsBsFowgds. MGTsz0 dGBOL

B5QOS3, ; ©5 ;15 | 5Bm0gdolb drbBHgdos s R-i s dgbsdem gd@eg8s63s, mewgobdgsgal 8mbmggbol gme-
i 5®mAgRL ool dIol LogMdy ©335R0Bgm, Gmd  30OIBOLIL, byl figmdl dMsEMBOL  TgbsOhy)-
6903, LEJoMHOBOL Fgoz35L SEOBIGMOO X5F3JO0LSY

3903bwbgy  JgBmlmEmdomJdMEo bEJsMoboL  Txo35L
25bUb393980m. 5923505, LEJoMOboL B350 MGTsg0

99dGHOMLEG03MNM0  3m@gbEoswols 960d36gmmds
Ag(56)-0(19) s Ag(57)-0(20) ddgdol degs Fg6r- 0oL 9MOLNBMBS 93 gbsls sbEIBL Bobmgzg®mEbwols

Howdo, Bggbsdsdgds Ui =-0.56(ev) s Uz =-0.25(ev).  0ofoea3gdob badorobagool badolib®y.

boem, megobdygegel 8gdmbgagzsdo  gugdGH®mmUbds-

G03MO0 3096300l 3603369cmds  Ag(56)-O(19) wodogo-1I gMapdgh@ol dmegewrotyds

5 Ag(57) ~O(20), Bdgdols B35 FatrBowdo ggbsdsdgds 89096-039HGMbol odoEy®o mgmmool msbab-
Ui=-0.59(ev) > Uz =-0.45(ev). 3356¢wm-Jodowcmo 850, 39OGELEOL BoJHINOGORYWO 3JH0gMds @I
2500039806 98mBEOBIMgMBL, BB LEgsGobol 30gdgwos Ag(l)-0b by @oybemsb 3mds-
dgogsl Bgdorbgggsdo Ag(57) —O(20) 8ol gemgddee- Lol fahdagdbsby, Gog ofjgagh wosngowyhe-
BEHOIMOO 30dgBE0seo  Megobdgsgsbosb Bgos- 00l BOHELL. gb byl MigmdL Ag(l) GHoblidgddmebrem
Ggo0m, M00Jdol @mikg® Bogmgdos. Ag&L (wo-  6°Q3G0L @ 39OEDLOL ©dMMZIBL BoJHPOYL
356000 LoD 396Ebmol BBmBsfos- wX69do. 53 3MmEgbol doMoms MYodEosl FoM-
30)-3003gdldo gegdBHOmbmo bodzzmoz0L oo~
Bofoergdsd  358mofigos  bEgGOBol  Bmmgymmsdo M0 3IOEdLOL  ddmgmgs, GmIgog GIFILOO-
99dBHOMBEGH03O0 oLRBIBLO s Ag(57) ~O(20) ©J0> BIPIBOOYWIQ 2JHOYMO oydbEgdom [11-
B30b Bl gds. baem, mergobdysgsls Bmegzmmsdo 191 85JGC0gw YxOIETo dgefigrwo ghgbarob

90150090l 6b6Mm39MEbE0EB dOMEWMPOMES© sg@o-
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B56mbsfows3gdo 353806090056 30wgdl s sMM39-
396 99 BHOMbgdOL Aoo@Bol 3Mm3gl, Gog ofigg3lL
05939090 YYROHIEOL EIBOBYdL [16, 17].
9060535300 bBod0wobHgdmwo Babmggmabeol
05gdBH9gMooL 39000l W030EYPMD  MOMOgPHmNJdg-
900l dgbfagerol dobbom, asbgobowgm wodo-2-
ob  gMpdgbBHol  MOMOgHmMJIgEgds  39MHELELMS.
@0300-2 99009705 530bmTodMol 3cmeodgmolsh, N-
33930 3mBsdobobash (GlcNAc); N-s3g@0wds-
450030L 85535096 (MurNAc). slgmo 3meodgm o
X033900 9935380600905  396¢)9393G0L.  396G9393-
300 oM0moybl  A-A-K-E-A-  580bmdgs3900L
056580000930MBL, Mo3  MIXOIOL  LEHOMIGHWOME
LobolGL s 899do603Me LodEB3oaglb 60FdL (Lvy6.
3). HyperChem-8 36Mmp®Ms00l 358mygbgdom owelsd)-

009005 Bbm3gMEbEol go3ewgbs wodo-2-ol
3M52396E0L 3MbRMMT5305BY.

b®. 4-Bg BsBg9bgdos 39639393EH0oL L3oMms-
@0l 300683mMT5300L (33000wqds 39MEb ™Mb 35380-
6oL 890092: 99dBHOMbYwo bod3gMoz0L QoS-
fowgdsd Bga3ows 9@IIHOMULEH0ZNO0 30GHIbE0-
5ol 360336gamds. 09y boGon® 396@e393@ 0ol
990mbgg35d0  9egdBHOMLEAIG03NM0 3m@Egbioswo -
0.22++2.43(ev) ©0535Hmb3o 0(33¢gdMm©s 5 doMOo-
5@ BORIIBGHL MoOHyngomo 3mEgbigoswo sbolios-
09005, 3903bmsb ©s353806Mgd0L g9y 3mEH9b-
30ool  2obsfogds 833000050  033wgds
0.47++0.39(ev) s 59000 3608369 MdL ©gdY-
@mdL.  3903bwom  asdmfizgmwo  3m@gbEoswols
96003690mdol (33¢00wgds 0fj393L  396¢9393G 00l
LOHOVIOYOW  FMEOBoEOMIONL, Gog bl -
gmdb d59dBHgM0oL MR MIEOL 2oboaMgdsl.

w

‘@ MurNAc @ GlcNAC Phosphate

Loy, 3. wodo I gds@meo bLHHmIGHmGS.
N- sgg¢0myma3mbsdobo (GlcNAc); N-s3g@omdnmsdozol dgogs (MurNAc);
A -50096060;K -c0oBobo; E- 3a@sdobol 85035

Ly, 4. odoq II-ob gMsgdgb@Eol 3mbxm®dsgos 5) bagom® dymdstgmdsdo;

) 396 3bEmsb ©533380MIVOL 3g87; JIIBOEMLEIGH03NM0 3mEgbEosmol ysbsfomgdol Gmzs
23) Bo@ome 9 MmIaMgmdsdo; ) 39MEbEMb s3s380Mgdol 390gy
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06955350 3seromdols 396asbgs6s¢0m ©ogsb-
230U 30693039

Ag@MnO2 656m383mBo@Go doowgds mergobdss-
300 LB bz baol 39MTobysbs-
oo 7396330l Bgodsgoom (1). Mgogiool 30639

93939 3961856396530l 0mbolis s MmEgobdgegsls me-
0090m]0g0g00L  dggye©  Fomdmoddbgds dwgoang-
Q?IM0 360 MIGH0. 89m6mg 9B93DY, owgdIo Tobys-
6990l omduloo Bosbs3zegdL Mmegobdgegals gomul.

3CH: —(CHz2)7—~CH=CH~(CH2)7~COOH + 4KMnOs + 2H:20—>
3CH3 —(CHz2)7—~COOH + 3HOOC-(CH2)7-COOH + 4KOH+4MnO:2 (1)

(3gaotmbols 0g535)  (0BgEs0bols 8535)
006355358 s 656MmbsgMHbeol Bmeols 39MHsbgsbo@om @oxsba30L 30693035 Imyzsbowos L. 5-Bg
[18].

2.2
U 2
3 . -~ OA
g 18
¥
€
£ 16
: \
T 1.4
La-]
2 1.2 \
S Y
< 1 Ag&OA
=

0.8 T T T T 1

0 5 10 15 20 25
@6, fo

by, 5. mergobdzegsl s BobmbsgdEbol Bmemols 3gMmdsbysbsdom
5756330b 30693H03>

HyperChem 8.0.9-0b 3Mma@Msdol 9sdmygbgdom
Ro@ots domgdmwo OA&MNOs s Ag&OA&MNO4
303¢9dLgdoL dmgeotgds (LmE. 6).

05306Bo  MegobTgogol ImEg3Ysdo, sEHMm-
3900L 9839JGHO0 IMbEgdol 60dzbgwrmds Bobdo-
05Ol mMAsy dTobgy Tgglodsdgds qi=q2=-0.153e,
bom Jgdmbm®domgdne 3903bby Mmegobdgegsl
9093290l Bobdomdogdol  sGH™AgdolL  MmMopo

TR

>«m.~
T
S——
R {1
}w“.g{.w,
Jun s [
M il
e Ay,

i any

090l 9139JGvO0 IMbEHGOOL I6003690Mds B30MEYdS
o o0f93L qi=-0.062e, q2=-0.051e (3bmdoos, BH™JI
39630 9e9dBH®M™Mbgdol dwogMo  59d(393GMO0).
Ag&OA&MnO+-do 989dGHmM0 3mbEgdol 9903060905
ofi393L m®3sgo dJol gbmbBgdel s MeErgobdgogsls
3963569565300 79630l Hgogjgool  LobdsMol
BOHOL.

Jnez
r,

by®. 6. 5)e0gobdze3sL s B) 3gMEbeol Bergwol Jserormdol 39MHdsbysbsdosb
H00gHMdOLLL 98gIGHVIM0 FMbEJdoL 8608369 mds

18



3. ©sli33bos

39603bol Bsbmbsfjogrs3gdol Bysdo@by mang-
0685535L gmdyg 96y Fomdmogdbgds mmdogo ddol sp?-
3036009310 BobToMmBsEOL 5BHMIJOOL p-mOdO-
G990l 439MPOMO JOIRIMZ000; 39 EbEol bo-
Bmbsforszgdbg boxgMmo LEgsmobol 95035l Asdm-
g49bgds  @099bol Lsbom, odymaom 493w qbsl
bbbl  Bsbmbsfowszgdol  bGedowobsgool  bo-
MHolbbY; 39639393BH0oL L3OOl 3MmbgMGTs300l
2390©05gdbs 39MHEbwmsb  3ogdo®mol Fgdgy, 0f393L
In@g3n@gmo 3mddewgduol gergddOmbawo mgo-
19gdgOOL  (33€P0YOSL, o3 dod@gMowmw MXMmIEOL
39@90mE0oBaL 9MH393L; Mergobdgez00 LEGsdOEO-
DoMgdMw 3903bol  656mbsfoszgddo bosbdo-
05900l 5@MIgOOL MmMTogo ddol 9xrgdEMMo dmb-
Agd0L  360dgbgemdol 899;3069ds 0ff393L  Mmengob-
059535L 559630L M195J300L LohdsMol BOHLL.
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STUDY OF THE PHYSICO-CHEMICAL PROPERTIES OF SILVER NANOPARTICLES
STABILIZED WITH OLEIC ACID USING THEORETICAL CALCULATION

P. Toidze, M. Gabrichidze

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.
0175 Thilisi. Georgia

E-mail: pol-toidze@gmail.com

Resume: Goal Inorganic-organic core-shell nanoparticles are considered to be common building blocks for
synthesis of multifunctional hybrid nanocomposites, which are promising materials for biomedical and catalytic
application. Knowledge of the metal nanoparticle-ligand interaction mechanism is crucial for design strategy of
such materials. In the present study silver-oleic acid capped nanoparticles are used as a model for mono- and bi-
layer ligand chemisorption.

Method. HyperChem software generates molecules (the builder), perform structural optimizations, and analyze
molecular orbitals and its relation to functionality. Molecular modeling involves the development of mathematical
models of molecules that can be used to predict and interpret their properties. A quantum mechanical model of the
electronic structure of a molecule, which involves solving the Schrédinger equation. Quantum mechanics can be
used to predict electronic properties of molecules, such as dipole moments and spectroscopy.

Result. Quantum chemical simulation leads farther insight into the mode of bonding and structure of adsorbed
layer. OA interaction with Ag atoms results in charge density increase at metal surface and creation of negative
electrostatic potential at carboxyl group owing to covalent bonding. Formation of secondary layer accompanied by
redistribution of charge density: slight decrease in metal surface charge density, double decrease of charge density
at C=C bond and strong increase in negative charge of carboxyl group of secondary layer. The absence of a double
bond in the molecule of stearic acid affects the quality of stabilization of the surface of silver nanoparticles. Con-
trolled release of biologically active silver from nanosilver can be regulated by the surface ligands. The capabilities
of nanosilver in inhibiting bacteria were ascribed to the surface ligand-mediated silver ion release from both extra-
cellular process and intracellular manner.The studies AgNPs showed that internalized AgNPs caused cell damage
through binding with chain-related proteins and interrupting the electron transfer process.

Conclusion. The HyperChem program allows quantum-chemical calculations to explain the role of oleic acid in
the formation of mono- and bilayers, the catalytic effect of nano-silver in the oxidation of oleic acid with perman-
ganate and conformational changes in the peptide fragment. Quantum-mechanical calculations allow one to estab-
lish the bond lengths in the molecule, the values of the effective charges, and the distribution of the electrostatic
potential.

Key words: effeqtive charges; eleqtrostatic potential; oleic acid; stearic acid; lipid-II; nanocomposite.
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OBTAINING OF BIONANOCERAMIC SUPER PARAMAGNETIC MATERIALS FOR THE
CREATION OF LOCAL CONTROLLED HYPERTHERMIA FOR MALIGNANT CANCER
THERAPY

Z. Kovziridze, N. Nijaradze, N. Darakhvelidze

Institute of Bionanoceramic and Nanocomposite Technology. Georgian Technical University. Str Costa-
va 69. 0175 Tbilisi. Georgia

E-mail: kowsiri@gtu.ge

Resume: Goal Comparative study of anticancer properties of hyperthermia induced by hematite nanoparticles
and the mechanisms of their impact; creation of principally new drug of high anticancer effect.

Method. Preparation-concentration of a drug containing hematite nano-particles, control of activity; compara-
tive study of anticancer activity of the drug; determination-development of optimal regime and schemes.

Results. Analysis of powder of the obtained hematite nanoparticles showed homogeneous spreading of particles
according to their dimensions and correspondingly — good stability.

Conclusion. By further treatment of ferric ions obtained in Zeta potential device above Curie (769°C) tempera-
ture (800°C) the hematite nanoparticles of 80 nm size were obtained in oxidizing medium at the regime 4-5C/min.

Key words: nanoparticle; hematite; hyperthermia; stability.
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OBTAINING OF COMPOSITES WITH HIGH PHYSICAL-TECHNICAL PROPERTIES

Z. Kovziridze, N. Nijaradze, G. Tabatadze, T. Cheishvili, Z. Mestvirishvili, N. Darakhvelidze,

M. Balakhashvili

Institute of Bionanoceramic and Nanocomposite Technology. Georgian Technical University. Str Costa-
va 69. 0175 Tbilisi. Georgia

E-mail: kowsiri@gtu.ge

Resume: Goal. Obtaining of composites with high physical-technical properties in SiC-SiAION-AIN-BN-
Al203 system.

Method. Samples were obtained by the method of reactive sintering in nitrogen medium. Physical and
technical properties were studied by the methods stipulated by modern standards. Volumetric resistivity of
composites was determined in high-temperature electricity measuring cell, in 20-300 °C range, where ohm meter
was used as a measuring device.

Results. Composites C-9 and C-10 were obtained which are characterized by high physical-technical indices
(bending strength -265 MPa, resilience 17.50 kJoul/m? ). Samples were of the following phase composition: p-
SiAION- Si-Al-O-N, silicon carbide, boron nitride, aluminum oxide.

Conclusion. The work offers the data of high-refractory composite obtained by f- SIAION matrix, based on the
study of physical-technical properties. Low resistant composite (specific resistance - at about 10’0hm) characte-
rized by electrical properties such as activation energy (E=0,27 ev) and temperature coefficient of resistivity (A ar =
0,057k 1) was obtained.

Key words: composite; method of reactive sintering; silicon carbide; boron nitride; - SIAION.
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LOHsmnbg 4 FoMdmagbowros C-9 3mI3mBoEob
00360 96¢)20bmb3gdEHMMEo sbserobo, L3gd@ea 3
9mbs339mby o 899500969  9w9dgbBHms Ldgds,
90 30HMmEgbGwo 899(339wmds, Loosbsg hbL,
600 3mI3nHDoGob doMmomso d9950gbgeros (3o¢)-
6o3o) SIAION-BN.

bme. 5-%g dmEgdmaos C-10 3mddmbo@ol doz-
H6963¢9bmL3gdBHOMEo LyBsmgdo.

bey®. 2. C-9 s C-10 333BoEgdol
0330349M-8036:mb3m3mmo yHocmngdo X 100
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by®.5. C -10 3m33mbo@ob gemgdGH®Ombryer-0036Hml3m3eo ©d
30360963 96mb3gdEHrmo yyMomgdo

9390900 30083B0E GO0l F03OMMbYgbmL3gdE-

0 ©S JgdGHOHMbMwo do3MMmlizm3ool G900

056b39Ms805  MHgbEHRBMLAEAMMIGH MMM sBogrob-
096. @039 300830mBoGdo FoGMoEs B-LosEw™bos, To®)-

603500 obsffomgderos BN, AlOs s SiC-l 36ob-
&owgdo.

3O056MdOL  ©sboAgbs gz9MPRogon  dbgwag-
@Mdob 5609 s 35030690 Jobo BIMMO. 5MJOLIEN
3H900390dol 5M9d0 IZOMNZOWI BMMHGOOL MM~
©96md5 Jo0 ©05dgBHMOL BMIol JobyE300. 35~
30690 B3mOIdOL FmEEmdomo G79(339wmds s bs-
Fm5m ©0539BHM0 OMDMYPMWo 3MI3MBoGobm3ol.
C-9 383mBo@do gmMmgdol Loghomm 8903390 mds 9g-
0Q00bL  osbwmgdom Pvol = 3,7%, bmem C-10-
obomgol Pvol = 4,8%, 53006Hgdob Ladwgsrm bmds mMogg
9900mbg935d0 ghmnbsoMos s 99goa9blPm ~ 4,5930.

SiC-b 3ot (33¢900L dodlodoer®o s doboderm®o
bmds C-9 3m33mboGdo 99oygbl Iglodsdolo 46-
3030, Lodogoemm bemds 11930; C -10-obogol 39-2,5030,
Lodogocne bemds 8330-.
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360LEGHEYOOL BMOHIOL BoJEHMOO
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FoBM03590 300LEHEPOOL A5BFowgdol BsgBHMMO
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UDC 666.762.93

THE STUDY OF PHASED COMPOSITION OF COMPOSITES IN THE SYSTEM
SIC-B4C-SI-AL-AL:03

Z. kovziridze, N. Nijaradze, G. Tabatasdze, Z. Mestvirishvili, N. Darakhvelidze

Institute of Bionanoceramic and Nanocomposite Technology. Georgian Technical University. Str Costa-
va 69. 0175 Thbilisi. Georgia

E-mail: kowsiri@gtu.ge

Resume: Goal The present research deals with obtaining of SiAION-containing composites in the SiC-BsC-Si-
Al-AlQOs system by the method of reactive sintering . This method of synthesis enabled us to receive composites
with various percentage of SIAION. We also aimed to study phase composition in the SiC-B4C-Si-Al-Al203 system.

Method. To study phase composition of the obtained composites we carried out research by the method of X-
ray structural analysis on the apparatus DRON-3, while the study of microstructure we carried out by optic micro-
scope and by rastral electron microscope “Nanolab 7” of the company “OPTON”.

Result. Composites were obtained in the SiC-B4C-Si-Al-Al2Os system, which contain silicon carbide, corundum
and boron nitride grains on 3-SiAION matrix.

Conclusion. Phase composition of the obtained composites determines high physical-mechanical and exploita-
tion properties of these composites.

Key words: composite; electron microscope; phase composition.
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1800°C 3983965@ by s 10 3o §b9g35Bg. dgga0L
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099560300 m30L90gdo0.
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Do@0ob - B«C-ZrO2 do00gdol dgommo 3esbg@s®vyeo
fobdgool  godmygbgdoom. dgbfiogerowos ZrO2-ob
o330l BmAob o  FoBMoEsdo  obafowgdols
393965 3mblmosEool 3Mmglol 3o6539GHMYOLS

5 30000 396580308 F03OMMbEHMWJEHWOSDY.

@sli365. ©o©ygboo 0dbs dggzol ™3EH0ods-
OO 35M589@Md0: oMgdm - Lomby, dMMEOl
0599360 - 1 89, gM9g30Lb O™ - 7 {o. owygbogn
0gbs, ®m 30630600930l MmEgbyoL 3MbEgbE®Msool
DO ©oEIOOMs© ImJdgadl 653Bool Lodzzmo-
39%9. ZrO2-0b sGE33wol BmIGOO 3OMIMOEOE0s
0mMoL 3oMdOEOL Bbgbowrol BoMgzerol bmdgdobs.
3096960 Botgzol Jobomgds LwyddozHmbowmo
30636030l hsbsOMGOOm, 9ME0WYGdIE0s BYO-
0)gooL 8335390 - 03539 FoLaerol Fobsbfomo
©58J300m 5-10 {jor-ol 306353 mdsdo.

1533560 LoGYgzado: dMGOL JoMBOEO; in-situ;
@ Hoob3gMLowo gbgzbowmagdol 996mg3s.
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1. 8glsgogro

0MMOL 350000 bobosmEYds HoYo MbBoZsem®o
®30Lg0g00m, Foa®0 oL godmygbgdsls gduE®mgdowrw®
306MHMdgddo 0mdMdsgg obsYsMgddo bgwls »deols
Jowao bodyogg [1].

306500056 d™mMol 3oMHd0oO 0937036905 LEBHOY-
AMOMwo©  d3MmIbmdosMy 39058039 Toloegdl,
L0AYoRYSD  dOAMWOL  GMC-gOHO  LodOEgdSS
LEAHOYIGHMOIDBY Bgdmgdggds. Sbgmos JozMm s
B5BMLEGHOMIEHMOHgOol d9Jdbs s 3m3MBoGol hsdm-
94o0dgds dMEMOL  3oMHdoOL Bwdgbg dobo wgyo-
6H9000m.

@o@IMGHM5do  3bMdOOos  dMGOL  356M00EOL
9R0Mg0s  39M0MmEnero bobGgdol IV-VI xamaol
2390505350 0mMMHBJB0m. dMMOL JoMBOEOL dOM-
03790 M30L90900©b 250 0bsMY, Togga0My-
09 9g99b@ o d9mbgMe 0dbs 3063mbowdo, Gmdg-
@03 bsbosmgds Md9Ho bgo@HMbadols dmsbmddols
Q5050 339mom (0.185 ds6:60)(1, 2].

MEGHMHOL3IOLOWMWo 39058030 Bbgbowg-
0L 3mImyabm®mo Botgzol FmIBsgds s Bozg-
0Md5do oM 330l BmBol Igbo@PBrbgds gMor-gMoo
36003690mz060 30Mdgdos 39605803790 3003MBo-
A900b §omdmgdol &Hgdbmemyogddo [3].

Zr-00 900300 3ol 35Md0©Oo bs3domo
35Md0Oo Boboewss, Mgodiowo dgsbmdom, 3md3m-
69639d0L  MBMoghmgdggdom (in situ) HoMImod-
36905 Jodom®o boghmo ZrBa, 593356050 F000gds
30030B0oE0MEOO doboeroB4C-ZrB2 [4].

396500370 30330BoGob Fodmgdol Ggdbmerm-
30580 35059 Y39d0 96093690mds 9boFgds 3063w
9Go3L, o3 3nd3mbgb@gdol G9Mg3590 dymTorgmdl.
Qb 36MmEgbo MMM E0s  MYEGHGIOL3YOLO-

Mo B3bzbowgdol 990mbggzsdo, g do0mfggwo
0dom, ®m3d d0360m s 63bm LEBHOMIEHWOHMo 53bgzbo-

@00 bobosmYds OO HYJIZ0MOm s Tglodsdo-
Lo Fo0oeo Bgsdotmywo gbggoom, Moz bl
wgedl 53MmdgMsool 3GmEgll [5].



656mgzbzbomgdol olidghyoMgdol ©s dgdamd
oo 990930l LEHbsMEHMWo FgoMmEo 96O sMbY-
0mdl, gl x96 300093 33e930L Logsbos. bmy dgdom-
b393590 babmgbgbowgdol GgMmgzolsls, d08obstgmdl
B5bmabzbowol  olidgMyomgds Lombgdo  domogn-
9696039303 99909300, GOLMZOLE F9TM0Ygbgds
D9I30OMs© 99BH0MO bogmogMgdgdo (detergent).
©oL3gMx0Mgdwemo  gbgzbomgdol dgmg3s dodobs-
69MdL 00539 ©BsYMT0 LoMbOL SMOMJEdLmSE
9o [6].

Lombgdo oldgmaoMgdolomzol s1g3g 3odmoygbgds
M GMVYIO0M0 ©F)dsggds [5], begrm gbgbogng-
00l dIMoo FglaMgzo 499moygbgds dmGmowEg-
00560 fobigzoero [6].

fomdmygboer Lsdmdsmdo Bbzbowgdols Jglatg-
390 350tyggbgd e 0gdbs 3aobgdetrmao ffolbdgowo
ZrO2-0b dmmwgdom. BiC ©sZrO2-ol Lobowgqdl
dmMol oo 4sblbgagqdol  dggasHV(B4C)=28-
40935, Hv(Zr02)=13-150023> [2], {iobdzowdo dmcol
390300l g3bgbool s ZrO2-0l  dMMmYegdols
39496039960 MOH0gHMJdggdolL G9WIy9©, YOO
5J3b 3P gdol  BYs3oMosb dzomg bmdol
Bofowszndol hsdmomsls MHMBwgdoi 0sbsdMo bo-

fowqgds batgzgdo [7].

999009300, M95J30vo 3mblmmosool gEs3-
g - in situ - 3mI3mB36EHIOL  Tmol  TgsMBsbo
)MH009MHMJggooLsL FoMdmoddbgds 3ma3mbBoEow-
60 0obogns B4C-ZrBa.

2. 9963960960 bsfjoero

2.1. 353639660 BoMggol dmdbowgds

§bgbxzbzbowgdol  obadbogdme  qodmygbg-
o ogbs go@ds ,SONGSHAN SPECIALTY MA-
TERIALS, INC“-ob(China) §o®3mgdol dm®mol 3o0do-
ol gbgbowo, dsG3s> 0.5, GM™IWolL  JoHomsEO
3905393g00s: LEgBHMOM dMEO - 77.95 Tsb.%, LagMonm
65b3oMds©0- 20.69 ob.%, Fe203 -0.11 3s1.%, PSD10 -
0.257 930, PSD90 - 0.822930, PSD98 — 1.116930,

3063600l Fyomm@  458moygbgdmes GoMTs
»inframat Advanced Materials LLC“-0ob (USA) §oo-
dmgdol  (3003mbowdol  MmGFbaoL  dOmWEgdO
©05393®0m 1 s 5 93. ©oxg35-996M9g30L 3Mmi3gLo
BoGOM©s  GvIOdMgb®H® Fgddg3ls o 3eabydo-
e obdzomdo H@amGE d8Msmws, obg Lombol
56980. ZrO2-0b 3MM0MEgdoL s dMMOL 35(BOEOL
3bgzbool sbgdol BoMEMdS 50gde 0dbs 5.5/1,
535370 0465 Lombol ol Momgbmds, GMdgeros
§o00mgdbos 330l 3MBLOLEIOEOSL.  IB3s-
996m930L  3OMEgLoL  35ModgEHMgdo  FoMmdmpygbowos
gbMowdo 1.

3bMowo 1
Botrggol 583d35-d96M930L eag®ogeol 36MHm3gLbol O™
# 0599360 D,
obgduo dgoom©o 3 T, fo
1 TD-1-60 &9IOdM9bEGHOO 39650 1 60
2 TW-1-180 e bggero 1 180
3 PD-1-3 3bg@ oo 39650 1 3
4 PD-5-3 5 3
5 PW-5-3 bagero 5 3
6 PW-1-35 - 5 1 3.5
7 PW-1-5 » »r 1 5
8 PW-1-7 - - 1 7

6561939008 IOMds bgdmes 90-110°C  (3gd3g-
M5G5Dg 14-16 Lo-0b gobdsgErmdsdo s 9gdymd
239030 850 s 2000 930 M) Ggol dJmbg Logg®by
306M3mb0mdols mO7bgol  dMOHNMmgdol  Imbogo-
LYPOIQ.

2.2. 5093900L ©sIHogds

0505G9339MGOIE0 35319990 ©sfbgbols
390000 3M5830EH0L fBgb-0bLEHMMIGEEOL sdmyg-
B9d0m Bowgdve 0dbs Bsdbogdo HMyMME dMOOL
390000l gbgboologsb, sggg dob gmdgbg ©s0-
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Bogdwo  bs0g39d0Lysb. Bsdbogdo  sofbgbs
05650560 3060HMgdT0. 585L0sb, s0fbgbs Tbmerm
ol Bs6g3900, M@Imgddos 3oM3mbowdol mdbowo
05653065 0gm gobsfiogdmwo. sbMowdo 2 dmag-
dmwos 8b3zbowgdol 3bgmo  sbgbol  3561609F)-
900. B58BsId0 0T3S MYMIMEIS  393Y-
mdm6 ©mdgemdo CHIB3-1.2 5/25(6Hmbgoo) 1800°C
3903965G O s 34 3o (iBg3obg, 3oL d909y
050998535 5¢dsbol 0bLbEMMIGbEH0m s IO FMo
99 GHOMb39Mf3em3z96 F96ds65bg (Omegwo 4531,
590)39650MYMHR0M0 33¢930LMZ0L.



3b®owo 2

" Bo30L Zr, Bo8bool 3Gm3EgLoL 3560509¢HOIdO
ob Lo 956.% | B™IgdO, 00 o . SH®dOL 53039000,
@3 9 T,°C | P,Mpa | 7 min bfﬁjfg)o?c/% bogjg@%?oc/%
1 B.C 0 41 12
2 PW-1-3.5 1.84 D70%6 a0 2000 41 11 50 20
3 PW-1-5 2.00 a1 2
4 PW-1-7 1.72 42 13

2.3. B9bBH0MJOoL dgmmEgdo

6939080 9egdgb@GHos olvMmo 98339 MdS oS-
BobyB3gms JodomMo dgmmeom. 5odwdgdol guwg-
99563960 89050099bmds s Fomo Qobsfogngds bo-
6939080 dgbfogeoe 0dbs dolgoboMmgdgwo gangd-
GOMbrwo  dozghmbzm3ol ,JSM-6510LVE  (3063s
“JEOL®, 0530b05) Lo8w)5¢rgd0om, HmIgewos soFwmgo-
o 96gmMmEoL3ghlomeo  dozMmM9bEygbmbidgd-
GO0 3Bser0BsG™Mom (IMLY) ,X-MaxN“(goMds
»OXFORD INSTRUMENTS®, 0bgaamolo).

6535 gd0L sdLMEIWMEHMEOHO bLod3zM03g Fobolsb-
0305 5MJodggl 90MEOm, BoMEMdomo bod3zcmo-

Electron Image 4

30U 5656080l ML dbggzgemdsdo ogbs domqdvy-
o (3003mbomdol  899(33900MdS-goblEBLIHVIEO
JodomMo 990mEom.

39600MmaM0x30wo  33g30Lom30L  A5dMmyqbadvy-
o 0dbs 3mEwomgdol s3sMs@o ,PLATO-HA FS-A®
(30635 "TOP TECH", &s03560).

3. 890093980 5 dsmo sbsgrobo

3.1. 656930 gangdgbBHoms gobsfowrgdol sbogrobo

bm@ondg 1 o gbGowdo 3, Fomdmoygboeos
dOLs-0b d99ag00 TD-1-60 Botrgzoliorgob.

Electron Image 1

Spectrum 3
+

— m r San ]

S 0

by, 1. IGLs-b dggagdo TD-1-60 bstrgzolborgol
sb®owo 3

Spectrum Label Spectrum

8 1 2 3 4 5 6 7
B 58.91 68.05 67.52 65.70 62.86 71.50 72.84 73.76
C 23.87 22.12 23.04 21.17 20.26 21.94 21.82 21.95
O] 1.66 491 6.59 4.18 1.32 5.28 3.22 3.03
Si 15.18 15.21 0.37 0.17 0.58
Fe 0.38 1.38 1.70 0.81 0.35 0.76 0.93 0.43
Zr 3.53 1.14 8.15 0.15 1.01 0.25
Total 100.00 | 100.00 100.00 100.00 100.00 100.00 100.00 100.00
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5 bMMoBy FoMdmygbow RoMMmdHY FoM-
306030l 899339 Mds 96 ©OILEAMOS, bmeom d
LGBy 65839690 BsOIMdBY GoM3Mmbomdo gebsfjo-
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DEVELOPMENT OF A METHOD FOR OBTAINING ULTRA-DISPERSIVE POWDERY MA-
CRO-HOMOGENEOUS COMPOSITE

Z. Mestvirishvilil2, V. Kvatchadze?, I. Bairamashvilil, N. Jalabadze?, T. Mestvirishvilil-2

! National High Technological Center of Georgia. Kavtaradze St. 46. 0186 Thilisi, Georgia

2Georgian Technical University. Kostava St. 77. 0175 Thbilisi, Georgia

8 Ivane Javakhishvili Tbilisi State University Elevter Andronikashvili Institute of Physics. Tamarashvil St. 6. 0177
Thilisi, Georgia

E-mail: zviad. mst@gmail.com

Resume: Goal The work aims to develop a method for obtaining ultra-dispersive powdery macro-homogenous
composite mix - Bs«C-ZrO2 by the use of the method of planetary milling.

Method. To introduce ultra-dispersive Zr- we used ZrO:2 milling body, thus avoiding process of agglomeration
of nanopowders. Hot-compression method and reactive sintering (in-situ) were used to receive ingots at the
2000°C temperature and 41-42 MPa pressure. Samples were subjected to thermal treatment by their sintering in
vacuum at 1800°C temperature and 10 Pa pressure. Results were determined by morphological study by the use of
optical and raster microscopes. Physical and mechanical properties of ceramics were investigated.

Result. Method was developed for obtaining of ultra-dispersive powdery macro-homogeneous composite - B«C-
Z1O2 by the use of planetary mill. Effect of ZrO2- grain size and its spreading in matrix was determined on consoli-
dation process parameters and microstructure of the obtained ceramic.

Conclusion. Optimal parameters of mixing were defined: medium -liquid, ball diameter — 1mm; duration of
mixing — 7 min. It was proved that increase of zirconium dioxide concentration makes positive effect on ingot
density. Sizes of ZrO: grains are proportional to boron carbide powder grain sizes. To obtain homogeneous mix
with sub-micron zirconium inclusions it is necessary to treat balls, by grinding the very material in advance for 5-
10 minutes.

Key words: boron carbide; in-situ; mixing of ultra-dispersion powders.
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IMPACT OF THERMAL TREATMENT ON 19B:C- WORK-PIECE OBTAINED BY HOT
COMPRESSION

Z. Mestvirishvili 12, Sh. Zurabishvilil?, T. Mestvirishvili!2, Kh. bluashvili!, A. Sitchinava3,

N. Jalabadze?

! National High Technological Center of Georgia. Kavtaradze St. 46. 0186 Tbilisi, Georgia

2Georgian Technical University. Kostava St. 77. 0175 Thilisi, Georgia

3LEPL Ilia Vekua Sukhumi Institute of Physics and Technology, Mindeli St.7 , Tbilisi, 0186, Georgia
E-mail: zviad. mst@gmail.com

Resume: Goal The research aims to study impact of thermal treatment of boron carbide work-pieces enriched
with isotope Bor-10 on physical and mechanical properties of work-pieces.

Method . To receive ingots we used hot-compression method in vacuum at 2100°C temperature and 30 MPa
pressure. Samples were thermally treated at the conditions of 1800°C and 10 Pa pressure. Optic and raster micro-
scopic study was carried out. Physical-mechanical properties of ceramics were investigated.

Result. Effect of thermal treatment on boron carbide’s mechanical workability, crack-resistance, hardness,
flexibility module and mechanical strength - was determined.

Conclusion. As a result of thermal treatment the mechanical workability of the material was improved, size and
number of splinters were decreased; mechanical strength at compaction increased by 33%; micro-hardness and
flexibility module at low loadings significantly increased; at high loadings this tendency decreased. Worsening of
macro-hardness is in logical connection with increase of crack-resistance at high loadings, which is evidenced also
by improved workability.

Apparently the above stated is conditioned by the removal of micro-tensions as a result of thermal tension and
micro-structtural homogenization and stabilization. At high loadings we observe “tempering” similar to metals —
decrease of hardness and increase of crack-resistance.

Key words: Boron carbide; neutron absorber; fracture toughness; hardness; thermal healing of boron carbide.
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OBTAINING OF TECHNOGENIC MATERIAL ON THE BASIS OF MANGANESE-
CONTAINING INDUSTRIAL DUST

T. Cheishvili, N. Gabriadze

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69. 0175,
Thilisi. Georgia
E-mail: t.cheishvili@gtu.ge

Resume: Goal The goal of the work was the establishment of possibility of agglomeration by briquetting of
compositions prepared on the basis of binary mixtures (industrial manganese-containing dust — coke fines) and lig-
uid glass used as a binder; study of impact of liquid glass concentration, quantity and briquetting drying conditions
on the briquetting process and briquettes’ quality.

Method. Composing of three-component (dust — coke — liquid glass) mixtures and their pressing in the moulds
at 16 MPa pressure; establishment of impact of natural or artificial (40-160°C) drying conditions on the mechanical
strength of obtained briquette samples, with determination of their mechanical compression strength.

Results. The impact of liquid glass concentration and quantity on the moulding ability and strength of the sam-
ples obtained through briquetting was established. Addition of 10-12 mass% of liquid glass (density 1,25 g/sm3) as a
binder and pressing at no less than 16 MPa are considered as the optimum conditions of obtaining the mechanical-
ly resistive samples. The mechanical stability of samples is determined by drying conditions — briquettes’s drying is
recommended at room temperature no less than for 8 hours or at 100-120°C for 20-25 minutes.

Conclusions. It is possible to obtain mechanically resistive briquettes in manganese-containing dust — coke fines
— liquid glass composition. The mentioned will be achieved through using of the liquid glass with definite module
and density as a binder, under conditions of carrying-out the briquettes’ drying according to established parame-
ters.

Key words: manganese-containing dust; coke; liquid glass; bruquette; binder’s density; pressing; drying; me-
chanical strength.
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THERMAL MODIFYING AND PRACTICAL APPLICATION OF ARGILLOUS RAW
MATERIAL MINERALS

T. Cheishvili!, A. Skhvitaridze?

! Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69. 0175,
Thilisi. Georgia,

2 Georgian Technical University, Faculty of Architecture, Urban Planing and Desidg, Str Costava 77. 0175,
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E-mail: t.cheishvili@gtu.ge

Resume: Goal. The goal of the work was to estimate the possibility of modifying by thermal processing of
minerals presented in natural argillaceous rocks that determines porous material obtaining from rocks; considera-
tion of chemical composition of different kinds of argillaceous rocks and the necessary conditions securing the ob-
taining of industrial-purpose porous materials.

Method. Analysis of chemical and mineralogical composition of argillaceous rocks, computational approaches to
tendency towards swelling, high-temperature swelling and property study of local argillaceous slates, establish-
ment of strength, water absorption and volume weight of obtained porous materials.

Results. It was established that there is a possibility to transform argillaceous rocks with different specific mine-
ralogical and chemical compositions into porous materials through thermal modifying. It was materialized into
practice through thermal swelling of local argillaceous slates with obtaining of porous materials.

Conclusions. Thermal modifying of argillaceous rocks with definite chemical and mineralogical composition,
including local ones makes it possible to obtain industrial-purpose porous materials with high operational
properties.

Key words: argillous raw materials; minerals; composition; modifying; swelling; properties.
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EFFECT OF CHLOROPHYLL AND CAROTENE ON THE DYNAMICS OF NITRATES IN

HOMOGENIZED FRUIT AND VEGETABLES
N. Chalidze, E. Shengelia

Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.

0175 Thilisi. Georgia
E-mail: nona.chalidze@gmail.com

Resume: Goat Effect of chlorophyll on the dynamics of nitrates in homogenizes fruit and vegetables has been

studied. The study of polyunsaturated fatty acids and vegetable samples to determine the content of heavy metals

and their influence on the nitrate concentration increase in time.

Method: Ton metric, Atomic-adsorption and chromatographic methods was used for determination of nitrates,

heavy metals and polyunsaturated fatty acids indifferent kinds of homogenized fruit and vegetables.

Result It was established that the homogenized (homogenization standard is a preparatory step for the deter-

mination of nitrate) changes in the concentration of nitrate in the presence of samples of fruit and vegetables.
Some fruit-vegetable samples have been shown to increase the concentration of nitro tubes and in some cases de-
crease in of process denitrification. Growth of nitrates in homogenized vegetable samples stimulates the activated
forms of oxygen, which oxidized in process of denitrification nitrogen oxides to nitrites. Intensive grows of nitrates
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is in progress green vegetable samples (avocado, green beans, green apples),because of effect chlorophyll, as we
know from literature that chlorophyll is the generator of active forms of oxygen. Most of the increase in the inten-
sity of nitrate being avocado samples, which contain big amounts of lipid. Active forms of oxygen are caused by li-
pids, oxidative oxidation by the formation of negative radicals. It is assumed that the avocado sample is the highest
in polyvalent content, which has the ability to significantly accelerate the oxidation of lipid peroxide. The growth
of nitrates is almost impossible in the samples of smooth peach, pumpkin and cheers, where there is a minimum
content of metals.

Conclusion: The results of studies conducted by researchers indicate a slow increase in the concentration of ni-
trates in homogenized plant samples containing polygonal fatty acids. The concentration of nitrate depends on the
amount of time which takes to prepare the sample for determining nitrates by the ion metric method. Nitrate con-
centration observed in delayed sampling green vegetables containing chlorophyll and related to the amount and
type of heavy metals. The higher the content, the more intense process of nitrate concentration increased from
baseline. A decrease in the concentration of nitrates in samples of fruits and vegetables containing carotene was de-
tected as a result of degradation.

Key words: Nitrates; Polygonic fatty acids; Heavy metals; Chlorophyll; Green vegetables; Peroxides; Activated
forms of oxygen; Carotene; lonometric method; Anatomical method.
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