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ARTISTIC ENAMELING WITH BY REDUCING FLAME TECHNIQUE (FIFTH METHOD)

G. Gaprindashvili, S. Sanadze

Resume: Goal. International establishment of the new 5th method of artistic enameling for jewellery, souvenir

and other purposes.

Method. Use of microroentgen, roentgen impulses of different intensity electronic probe, polariscope-polymeter
and other up-to-date devices for study of physical and chemical basics of reduction processes.

Results. In contrary of expectations there is determined oxygen content in enamel layer, specific electric resistance
change on enamel surface and in the depth, stress changes in enamel depending on duration of enamel-base reducing

atmosphere action.

Conclusions. Implementation of new class of artistic enameling is recommended in “Fokan”, “Orientir” firms and

other enameling workshops of individual entrepreneurs.

Key words: reducing flame; roentgen impulse; electric probe; electric resistance; polarization-optical method; in-
terference colors; expansion and compression stresses; solder alloy; module of elasticity.
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6ol 3oLBobLdopggod Iobosl. mgm@o mobs ssdos-
bolomgols  93bgdgaros  wo  Lagyzgmgbem  obGolgs-
H0goo>- 390035396090 bg 9gamalisr geagl sgowd-
gogmool  gsdmdfg93  d5JBgMm0gdl s oJ@mdls
sbmgdom  30miglgdl.  Jodogdse  s@ssBoydos,
odgboe LOymosw 9gbgdgeos. mobs dmsbmJsgls
BMJLobgdl, Jarszgdl, Tbodgdl, sbggg aodmymeals
®2560bdosb  Aoombygmowgdl, SlyRmoggdls
bobbanl, x003g@gdl ©s bydgge (9bHGgol [1]

2. doGomseo bsFomo

nbggoeo 30g0gby@-3mldgdogzg®o Ladmbols do-
Lowgdo hggb dogd Jg@hgyeos sligsbols b9b@m-
bo® o mobs, Gmdmol Jgoygbomds  gsdwog-
9005 boo@domadsl d3gbodyg  boygbom @
Lbgo sdbdomyg bogmogmgdgdom.

slgobol dgb@mbo@dydo mobs Fo®Imwygbognas
M@0 Lobglbgombom.  sbgobygero A9Bg  0gb-

Bmbodo s sbgsbmobs — GG g-80§sd9@mbodo.
sbgobygamo — Al[Sis010](0H),:nH,0 33 g dmb@d-

doGommbo@osbo  mobs  bog@oligg@os,  boliosm-
90> HoJleA@m3ygmo  mgolgdgdom,  dgog®

0x00x%3906> (1:10), obslbosmgdls ds@sgo  walidg-
Logemds, Gols aodmE ofgl ds@ogmo gd 3t geno
mgolgdgoo s  3eobGogydmds.  Ii3gbodgymo
boggbols (bozo®domsds) dobodsgy®o  ©sdo@gdom
ol J3bol 3ensliGogy® dobisl [2].

oligobols mobols mgolgdgbols wobisbslinsmgdasw

35bLob@gdyao  ogm  dolo  gobogyd-Jodogydo
dobolboomgdargdo s Jodoydo  gopgbognmds,

OmIgols dgogagéo Foddmwygbomos gb@. 1, 2.
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obgsbol mobol, 0bogy@-Jodogdo

agbdogno 1

dobobosmgdangdo
o . 2
3 . < < 2 s s
D £ ® 5% 23 23 = = 2
== § %(g v 2= =% © \g pH Eh, mv 2
) 2 <D O < 3 =Y o % A\
c £ o e( Q2 = 2 = 0 ~
= R ) = & g g > 0
e & e < o ™ o 3
@ & g S g
~ s
42 1,31 7810 6500 0,0021 0,54 333 6,6 —110 86
abgobols  mobol  boMosbmds  gopygbl  86%, Jodog@o  oboarobol Ygwgagods ohggbs, @m3

53 3odm{g9eos, dodomspsw, mobosbo ggbgdols
>0 lgdmdom. Loggamggo mobs bobosmgds smdwyg-
bgamo  mgoligdgdom, @sbsi  Joygmomgdls  gobyge-
omEa9bol  3m@gbzosmols  yodymazomo  Lowogwg.
dobogols odobolinomgdgemos domogo Lobgbdg —
42%.  splobodbogos  3b0dgbgenmgbo  Jsmogn
F90go0mdbolis ©s 3amsliGogydmdols bowowggdo [2].

Si0, dgdggmmds gy gbls  56-58%, Al,O3 —
142%, Fe,05 — 2,5%; CaO — 114%, MgO0 — 4,3%,
SO; — 2.4%, Na,0 — 1,5%, K,0 — L1%.

33000 ysmdsols boghmm @ompgbmds  ©o-
dognos — 0,05%.

d0360mgegdgb@gdols g gboammdols s Gom-
gbmdoli dgegagdo dowgdyemo L3gJ@@smyg®o ©s

3OolGosmydo hmbhbo, do@omsesw Foddmwag- 69662968 amG5bG6G G0 dgnmogbon,  dmy-
bogoos bofomsgzgdom, @mIamols @osdg@®o <0,01 gobomos (3b6. 2-o.
39 (45,8% dddoem Gomobby).

agboogno 2
dogemgmgdgb@gdol Igpagbommds, %

Pb Sr Fe Ag Ba Zn Mg Co Ni Ca Rb
1,0-103 | 4,3-102 24 6,0-10° | 10,0-102 | 1,0-102 | 5,1-102 | 6,0-10¢ | 0,15-21 3,7 5,9-103

Sn o Cr gangdgh@®goo mobsdo o@ s@dmbbps.  dgebozs  s@Imbgbogdosh  brgoldo@gols  ©o

bodmgbos  domenmgoygds  sBoygdo  gangdgb@gdo
— Fe, Co, Ni, Sr, Mn, Zn, Ag ©> (oo
dgBomgdobls, GmIgmms dobgmempoydo Gmao
o aodmgmgbognas.

obgobol  mobols  dgpgbogmds  aodo@gdiy-
oo 9396009 boao@Jomsdsl baygbom (msbsgsm-
omdom  1:10). bogodJomads (dm@. god@sbo, Bho-
0560) Lodo®mggermdo GoMmm 4530390 gdygao
9omFeosbo  3igbstgs.  Jodmggangdo  boodde-
modols  bos@osb  mpomgebgy  bo®Togwbgb  L-
33mbl: 0 0@l dognobo, Gmdemol do@l  @ob-
§396, @ bosg@oms doboms sEwgdgh Lodmbls d-
xm0glls, Fgomo, blo®mdgb Lbyogg@as™ (go-
by dBo dop@sGombo).

boEo@Jomodsls bmwslog gfmegdgb: ,,ds@omo-
Lo, gbdgm gfmegdoli §gbosbms  dogsbms, @G-

dansdg  spomms, Gmdgambois ©oFgolbs dgdoym-
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C, E, m@gobyan 3g5390L, oggdl, gogabgmgdl.

boo®Jomadsls  geslols  3i3gbodggon oo
H5mEgbmbdom Imodmggds @odkolis o Jodmendo.
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d3gbomggdols Jodogmo dgoggbognmds dgbFsgano-
oo 533mAgdol [3] dogd o Fomdmeygboaos
agbo. 3.

13




agb®ogno 3

Bodsbols s godmmsbols Jodoydo goagbommds,

1%
99933920 mds, 5%
d39bomggdols
Esbabgangds
SiO, Al,04 Fe,;0; CaO MgO Na,O K;O P,0s SO, Cl

Bocrsbo 44 29 2,1 8,2 7,5 434 3,7 0,8 73 273
4o msobo 3.8 24 2,0 92 2,7 45,5 2,1 1,5 6,2 254

obggoeo  Ladbol  dgepgbogmmdsdo  ©odbdodyg  bygmgddo. FyseTo aoblbolisl NaKML, §oédmJdbols
bogmog@gdgool baboo  dgggsbogmos  a@oEg@obo,  aansb aodigo@gemy blbs@l, pH= 7,5.
Logggdo  bmws,  bodopygdols  L3o®m@o, NakKML| B9d6mmmyog6o 3GmEglol sefgts
= 653035060 Jbodgmomgagmmbs, 3%  [yoa- Fobolfod 53bowgdgh sligsboli mobol gbgboanls,
doEol bggobyo  @s  dmemlb  gds@gos  bg@by  @olmgolog  oSlynmsggdgh, ¢dzegab  ©s  (3G0S6
@gobo bogmog@gds. {806 Logg@do. mobsls o3@mdgh  dbgbg, o6
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®0bols mobodosdo @omwgbmdom  Fymom aobbogg-
bdobol doowgds Loygigmglem @mbombgdo, GmIgeo
oMdoagdls o SLfm@gol  gobl.  ganoig@obo
Fomdmoygbl 3@0m3MmgJBmal. sd3omgdls 3Mg3e-
@5Hol  gogobgol Ggd3g@s@@sl, gfobssmdmgygos
boFomdol godm I mosb.

bogggdo Lmes — NaHCO; bobo, aoyibodmg-

bgdgmo s 53Jghesego Ladyomgdos, s®dogmgdls
boli® Fyoel.

Tyomodowols bggebpo — H0, 3% — ogbob-
R030MJOL s 57YRIA Y@ 9ol 3obl.

bodoydol  L3odGo — 10%
0496905 bgargdols slodsbow Jodydaosdo. gosh-
bos 5630dogAmdymo  mgoligdgdo, godyo Sbiyxs-
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mGaobge  253blbgegddo,  dobgBoeyd
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BN
oblibgds

0g@adnlGoddo 80-85%-dpyg, gu®m Jomog {gd3g@e-
BYObg ol gomgogl badgy@mbognm mgoligdgol.

9396569 bt Jomsdols  gmmegol sy de-
(39996, §mboob, 535(9096 swyegdge Tyoml (1:10).
3530900l Jgdgy  Fuooggh ™m@dsy  madsbwols
3oy 5dbowgdgh NakKML —  blbo@l,
@obomgobsig 0,5 a-b blboob 50 dan. gbgan 70° go-
dobpogn  ob sygdgar  Fyoedo, sfoxggdols dob-
boo oymgbgdgb 5 Lo.

10 5 olgsbol dgb@mbodyd  mobsli  535@gdg6
100 dg» mdogr boo@domsdsl boygbl, 9@mgagb bols

%965Jo.

3mgbom bdga aoblbsdeg. Fgdegy 30896 dod-
Lg@om s MsbEsmsbmdomn 5doGgdgh 5 Logggd
bomesl, 5 g amo3gdobl, 5 de Fysaodswols bg-
Jgobal s 2,5 e bodoydols L3odBL s o3y
99b. dowgdygae  moboob  Jolol ods@gogb 50 dgo
NaKML, Fobslfom ©odbospgdyga sfogggdygan blbs@ls
5 SaMdgengdgb Lo asblbol. dowgdyae mbg-
3o Lo3mbl ogmghydgh 2 g, 9hggeb bob jog-
©adoBgool Jgdngy  powesdzm
d96dgando olisgslimgomaso.

oo,  byg@bgeols

3. obggbs

30Gggeoss  dJomgdygmo mbggoo dogogbydo-
30ULdgBogy®o badmbo sligsbols 39b@mboda®o mo-
bols aodmygbgdom, GmIaols dgoagboanmds ysdwogo-
goga0s  bogoddomsdsl  Iigbodgyao
s Lbgs ©odbdodyg bogmog@mgdgdom.

domgdagao  mbggoo  30y09b9@-3mldg@ozyco
Lodmbo oligobols dgb@mbo@ g mobsby dgxgmy-

oS Omdgamos

boyggbom

L3gos@ygdo  mbsGmagdom,
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UDC613.4

LIQUID HYGIENIC-COSMETIC SOAP BASED ON NATURAL RAW MATERIALS OF GEORGIA
N. Devdariani, Kh. Nozadze, D. Jincharadze, N. Bokuchava

Resume: Goal. Creation of liquid soap mixtures based on bentonite clays mainly enriched with "Chenopodium"
herbal extract and other useful natural additives.

Method. Widely used method of extraction of biologically active compounds from herbal raw materials.

Results. Created liquid soap due to its smoothing and hydrating properties is recommended for application on all
types of facial skin, as well as for hands and body.

Conclusion. For more convenient use it is recommended to pack and dispose cosmetic soap with hygienic proper-
ties using special containers equipped with dosator.

Key words: Natural Clays; Biologicaly Active Extract; Chenopodium; Dispenser with dosator.
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G0 d0osbo Jgggobss s dEomg jmImosbo @slob-
mgdgao 396dBgdol Loddsgmom bsbosm@gds. of
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PROBLEMS OF SMALL BUSINESS DEVELOPMENT AND WAYS OF THEIR SOLUTION AND ACTIONS
OF IMPROVEMENT OF INVESTMENT ENVIRONMENT
A. Kankadze

Resume: Method. The research method lies in actions for improvement of small business development problems,
ways of their solution and investment environment.

Goal. relation exists between of small business development and ways of their solution and improvement of
investment environment.

Results. Accordingly of research the own assets represents the main course of capital for novice entrepreneur, as
well as for entrepreneurs whose purchase existing enterprises. They are searching in working process the outer
sources of financial assets.

Conclusion. The financial companies often are not financing the small family enterprises because they are
attended on having growing tasks and perspectives of profit enterprises, from that advantages have the high tech
fields.

Key words: business; small business; development of business in regions; impact of demographic features on
business; possibilities of financial support of small business and improvement of investment environment.
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UDC 621.9.02
FORMULA OF MECHANICAL MODULE FOR CERAMIC MATERIALS
Z. Kovziridze

Resume: Goal. A module is used to describe resistance of materials to various particular forms of mechanical
strength or deformation of materials. If in its latter meaning the definition “module” is used for characterization of
mechanical properties of a wide specter of materials, and in our case of ceramic materials, at the transition of materials
from stable to meta-stable state, that is in the process of disintegration of materials, mechanical module should play a
significant role. The research pursued to develop a formula of mechanical module, which would provide us with
exhaustive answer about macro- and micro-mechanical properties, macro- and micro-structural constituents, about the
role of crystal, glass and porous phases in the process of transition of materials from stable to meta-stable state.

Method. Parameters of the formula were selected on the basis of the study and generalization of micro- and
macro-structural, micro- and macro-mechanical characteristics of ceramic materials.

Results. The formula covers the following macro-mechanical properties: module of shift and elasticity, mechanics:
at bending with three and four point charge, at contraction and rupture. From micro-mechanical characteristics it
considers: Birbaum, Brinner, Schore, all three Rockwell’s parameters, properties according to Knup, Wickers and
Moos’s scale. From the morphological characteristics it considers: mass-volumetric and linear properties of crystalline,
glass and porous phases; critical stress intensity factor. Absolutely new definition is introduced into the formula, the
factor of porous phase spreading in a lattice.

(National Center of Intellectual property of Georgia “Georgian Patent”, Certificate of Deposition # 7136. "Formula
of Mechanical Modulus of Ceramic Materials and Composites". 2017.10.11).

Conclusion. Thus the offered formula is of a cumulative character and it can be used in technology of any ceramic
material and ceramic composites.

Key words: mechanical module; crystalline phase; glass phase; factor of spreading of porous phase in the lattice;
macro-mechanics; micro-mechanics; Kic.
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UDC 666.946.6
OBTAINING OF HIGH-REFRACTORY CONCRETES ON THE BASIS OF LOCAL RAW MATERIAL
Z. Kovziridze, N. Nijaradze, T. Petriashvili, M. Balakhashvili

Resume: goal. Obtaining of refractory concrete of high physical-technical properties on the basis of local material
and development of technology of its obtaining.

Method. The research was implemented by chemical, X-ray structural, thermographic and electro microscopic
methods.

Results. Two types of high-temperature and high-refractory concretes of various composition were obtained which
are characterized by high physical-technical properties.

Conclusion. The obtained refractory concretes can be used for lining of high-temperature zones of metallurgical
thermal aggregates.

Key words: refractory concrete; Portland-concrete; serpentinite; dolomite —serpentinite clinker; physical-
technical methods of research. metallurgical thermal aggregates; lining.
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ALO; Lolgdsdo. Fomdmwygboenr bodGMIdo  Loo-
mboll d9d3ggemo  3md3dmbo@o  sendm-mg@dygeno
30magbom  sbm@Gol  godgdmdo  ggm3manodg@ols
(gom@obo  3Ombosbons o 3memyol  3gibe-
3oddgmg  mobs —  g3M00bs), Logrozoydol  3ombo-
©ols, JgBomy@o  Logrozogdol, ogoygdobols bsbem-
gbgboemols  bodggols ©s  sMogsEol  3gdo@ols
93009  ©sbsdo@gdom,  Jowgdygmos  Mgodiogemo
‘dgbmdols Jgmmeom. 53 Igmmeols g30@s@glimds
ol o@ol, @md 3md3mbgbdgdo mg@Igmo  ©sdy-
‘doggdol  3@mEgbdo  gOmoghnddgegdgb  gomde-
bgmmob: SizNy, Si, AIN oJ@og@goos ©s SIALON
§o0dm0Jd6gds  Bgoomgbom  @sdsgn  1250-1300°C
09939050 YM5bg. bomgaos, @md ALN-ols hobgdags
B-SizN4-0L  goob@oeygd  3gbgddo  slgm  odsan
(9939050 YMsbg  goomgdom  sEgoE0s, gobsowsb
SNy LAOPIHaG> X0 gowgg >@ oGO0l Leyar-
4ogomo s gododgdols 3GmEgldos.

Jgga0. B-SIAION  hodmysaodws: SiC,  Logno-
30930, sengdobols bobm  gbgbogmols ©s ggm3m-
0dg@ol doboby 1450°C 09939M5dYMoDdy. Mg -
3ogeo  dgabmdol dgmmeon dowgdgemo oM dogo-
Loognmby@do gmddmbo@dol Fysm dmsbmdds gm@os-
bmdols  dobgogom, Dgopagbl  13-15%. dowmgdymo
b0dydgdo  aodoMEs  gdgdosh  AbbgMggeobsdo o
30509 J35  sSG@oBm@Aya Folzommdo ©oldg@liog-
@embdom, dogdm  gbgbogrols dJowgdsdeyg. dgdega,
60393980 (bamow ©sofbgbs 1620°C  G933905¢) -

M50y, ©ofbgbgol  Fbggs  Igoygbes 30 Mpa.
ogmgbgdol @AM  godmfPgol  dmanm  Fgd3g@e-

BYOobg — 8 Fo. wsfbgbogro bodydgdols §yoen-
dosbmds  gm@osbmdols  dobgogom  dgoygbos
0.5%-bg bogengol. mgoligdgdols dgdpamdo dgb§og-
s 53 bodydgdby  aoaddgms.  sembisbodbsgos,
amd  dobosgnoms  bodogdg o (33959909200
0358 9ol domdo  Lognoioydols  go@dowols dgd;339-
ebdols ds@gdom.

Eolgghs. bsd@mddo  dmygsbognros  SiC-SiAION
3M33mbo@ol Jowgdol 3GMEgLgdo s Jolo gobo-
396-39dbogag®o dobsbosmgoamgdo. goboms gmd3m-

boogdo dglfogemomos @9b@agbmli@dmgd@adgemo
sbognobols dgmmeom, boge  LEOYJGgHs, ®3Go-
3900 ©s gmgdBOmbymo  doiHmbimdgemo  dgmem-
©gdom.

90 9dBOgeds mgoligdgdds ggohggbs, G®I 3bg-
o §bgbom domgdyemo bodydo A2 bodbom gRE™
550 Fobos@mdols do@smgdgemos, gopeg fm@o-
obo Bobsgns B, mdgoliasbsi ol odbs Bogmgdaeo.
>mbodbyeo gbps ggogdoMmwgdmegls bgwo §bg-
bom dowgdgero dsbsgnol, @goJaogmew d9dibge-
@0 LAOYJHYH0sb-3330053 LRYJONGOSTo  gowsb-
geosl. domgdygemo dobsgngdo dgbsden gdganos godm-
4969098 0dbgl xog956@9Jb6035F0, mg@ImFyzomols
533303 poMlodgddo — 18-20 gobmdgs aoden-
@go JgHomgddo o jobliHgdcogdde, GoGbur-
3oddgmg 5dmbsgols Labom.

boggobdm Lodyggdo: SiAION; SiC; senydobom gd-
dgeo 36m3EgLgoo; sbm@ol yodgdm; 3033mboGo.

1. Igbsgoeno

3903035, Gmdganoz Si-Al-O-N Lol gdsdo Lbgs-
olibgs  3obgdl  dgoiegl, Losammbgdo gfmwegds.
obobo  Lodmbgdol gaobls g3pmgbosh [1]. Losgnm-
6gool LHOYIHaO I 9O0ggEl Fobdmswygbl (Si,
Al) Bgd®sgo®mo dbasgbse Bgpdsgo@ols SiNe Lo-
ogogdols  boddodo  ©s  Logogoydol  mdbo-
bod@oedo — SN,O. bosagmbgdo  dgozoggh olgm
bH@ G0  Ho3gol s> obgdl, GmIagdoi
999dbgds:  serygdobols boG@owl, s3sGodl, Loao-
3093l a s B bodMowpgol, Lognoiogdol  mJbo-
bod@owel, d30bgmgdl s  Ubg.  domo  dowgds
‘dgod gds  bgo@Momy®  sEImLggmmdo 1600°C-by,
Mgodogmo  Jgabmdom 2000°C-by, Gbgeo {bgb-
gom 1750°C-bg b 9g@m oo {933g@s@®gdby
bomgggddo: sengdobols bo@@owo s Lognooydo,

sgoydobols  mJbowo s Lognoiogdol ™ JlLogwo,
Lognozogdol  mJbobo@®owo,  slggg  eomoyd-
sgogdobols o6 dogboyyd-sengdobols  d30bgangdom.

900 gsbosbo  Losgnmbo  dglisdgrgdgemos  sOlgdmo-
gl dgsdgbom gofem gdobdo gm@Igmon Sie

0AIXOxN@ex, Ubooi X o@gmgds  0-psb  5-3y.
Losgmbgdols  Si3ALO3Ns  Lobigdsdo, @mdganocs

LAGYJHYOs  shenms  Logrooydols bo@Gmogw-

33



056,  bogm  Jodogdo  mgolgdgdom
mJbomsb 390 sGols Igb§sgeogno.

Losgrmbgdols Msdgbodg Bodo odlgdmdl: o; B;
X; O; H; R [2-6]. om0 @sdmygbgds  JmbLAGY]-
300 doboggdol Labow dgbsdangdganos 1300°C—

sgogdobols

dog  odgobyog 1800°C-3g  >Gowodgobyog
3oM9dmdo [6-8].
@gbdogndo 1, Inigdygeos Losgrmbgdols Jodogydo

‘dgoagbogmmdgdo s LEOYIB YOm0 Bodgdo.

05

abdogno 1

Losmmbyydo gsbgdol LobgmFmepgds
o byddoade

bos@mbols bosgmbols
bobgeeorgde Jodoygdo gm@Igms bE®9Je 00l Godo
[0 Mex (SIA1)12 (ON)16 (X-Si3N4
X=0-2
B Si6x Al \N g:x B-SizN,
X=0-+4.2
o' Si,x Alx O 1:x Naox Si,ON,
X=0,04-+ 0,4
X Si,x Al;x Oy N x 3A1,05° 2Si0,
x=0,04+0,2
H SiAl;O,N; AIN
SiAlsO,N5
R SiAl,O,N, AIN
SiAlsO,Ng

Si-Al-O-N Lol gds dgodengds ogml monbjmddm-
bgbBosbo @o ULgdo@ydoe ol dgodangds o®d-
M3goa06m0  BAgB®sgedols Lobom, @mdmols 3356-
d90do Jmmogligdygemos dgdopagbgano  gangdgb@gdo
(Ly@. 1). m@dogo bogAmgdo aobmspwgdosh @gd-
Bogtol [0omgdby. sdslmosb, 18000-85;){], obobo
0650h3bgdgb  bm@dogy®d  goamgb@Bmdsl. 53539
Ol LobEgdol mmbgagdgb@osbo yggams dglod-
e gmdoobszos  gobmogwgds  SisNySi0,-Al0s-
AIN Bod®@ygdo s Tgodangds gogmegogro ogmlb
MO0 Aomaggies Ladggmbgrools Loboo, @Gmdeg-

2. doGomseo bsFomo

d9-2 gbMogdo Inigdgmos bsggenggo mdogd-

Bob JsGgmosmymo dgdowygbanmds.
dmamaols  mobol  Jodoygdo  Igopgbognmds

sligmos (3s1.%): Si0,-47.92, Al,05-35.20, Fe,05-2.06,
Ca0-0.40, Mg0O-0.30, bydgdomo ©sbsgodgo — 12.24.
(393 be0godd@gmds — 1710-1730°C.

gomaobol  Jodogdo  Ygoagbognmds,  (3o1.%):
SiO, — 46.45, TiO, — 0.33, ALO; — 38.70, Fe,0; —
0.46, MgO — jgomo, CaO — 036, Na,O — 045,
K,0-0.60, b.o. 13.63. 39G3bagsddamgmds — 1770°C.

b0z (o®dmowagbgb  Loddsy  SizNg-ALO5-Si0; e
SisNg- ALO5-AIN Loli@gdsl [9-13].
agboogno 2
CN-7 3®33m%bodols
5@ 90050 0o gbmmds, 3oU.%
3903008960
3o5mobo
Qoboby-
wad 360L0sbs0s 30m0L Al Sic Si 390wo@0o MgO Y205
(m3600bs 3/9) 0obo (bLemdbgomo)
CN7 13.9 4.63 23.15 27.78 25.00 2.78 0.92 1.8
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/2ALN

bogd. 1. Si-Al-O-N bolidgdsdo gdswpgbgsmo
3M33mbgb@gdol gsbsfomgdol LJgds

Fobolfmdygmo  gobydo  @osg@ods, @emdmols
Rbgoo  gobobogmgds, Mmam® 3 Losawmbgdo, bob-
3969805 b6, 2-bg. go0xsbosbo Ibstg (B Los-
mbo) aobaspgdygaos X dgoggbogmdbols ol g-
®0g (ALOFAIN)+(1-X) SizNy bowos X=0+0,8, dogp-
@53 bobgdo  3o00mbo/sbomboli  mobosgs@omdon
=3/4. dgot0 blbomgdols {omdmdbs - ALOs-Ls o
AIN-ol  B-SizNs-do, o@  dmomnbmgl  Aobgdaoao
3000mbgdols s 5bombgdols gozoblogdols s@ligdm-
3ol B-SisN, b g@obGogmad dglg@do. Al s OF
3M6396G@>300l gobBPom dgs® blbs@do dgodh-
bgge B-SizNs-oL dgbgdols bobmgebo b@aws [14-21].

$i0,

1)‘2]({) 2. Si3N4'AlN -A1203-Si02 1)01)68801)
B30 ©osa®ads

3@ gm0 0bLEOYIGbGYmo Losgnmbgdol m3Eo-
dogg@o gobydo Ygeggbmemobss 75% Losgrmbo
s 25% dobobgdbydo gobs. hggb bsdggdo dggoy-
g3obgm  s@ogsiool (bmdbgmo) doboligdymo  3gm-

oo 3 3s1%-dpg, dmdgmog dgoygds 96% dobo-
Lgdy@o gobobsgsb, bmmm wobs®hgbo — LE®yI-
BOgeo Fysemo ©s sodgdos. 3g@@odo gobocs-
ol ©gdoE@s@ocosl 860°C-bg, o8 @AMl bogds
LA®YJAamol gogoddgds o gl bgaol ¢fgmol
©og9bygdo  3GmEgbgdol  0bFgblogogozosl  ©s
sbogno  g3obgdols  FoddmJdbolmgol  3o@mdbgdols
‘d93bob. Ly@. 3-bg dmEgdygemos 3gBhenodol mgm-
dmp®sds, boam Lyd. 4-bg bgoeo ©s 9000C-%3
3odmdFgoMmo  3gdanodol  Ggbdagbma®sdgdo, @o-
003 LA YAEss, MM ols FoMmdmowagbls dmano-

obo  doboligdy®d  gobol.  3gdeo@ols  Jodoydo
Jgagboamds  dgdpgyos  (Bob.%): Si0,-73.48,

Al,0;-14.03, Fe,03-0.62, Ca0-0.60, Mg0-0.47, SO;-
0.25, R,0-6.50, b.©.-342.[22].

963 9bma®sdobg (bg@. 5) IgBommmg@dgero
s Sbm@odgdol IJgmmeon, 14500C-°03 agodio-
go  dgabmdomn  Jowgdygemo CN-7-0l  doGomswo
Robs  B-Losgnmbos.  3mddmbodo  dgogogh  B-Loo-
@mbmob gOmoe Lognozogdol joMdowl, ¢dbodg-
bgerm @omegbmbdom dgozegl X Losgmblis. CN-
73m330bo@ol do@@osdo godmgggmogos Logno-
30930L  go@bdools JoB3gemgdo, A®IgaEms bmds
omgdo@gds osbsePo@mdmJdboaro Lognozogdol bod-

Gowols do@Mgergdols bmdsls [23].

N HO0°¢

#50°c

bg@. 3. 3gBmoBol 0gHdmy@sds

by, 4. 3g6mo@ol GgbG7g6ma@s3g30.

5) byes — bgpmo Jgheodo, 3) Jages —
235803Fgs60 900°C
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©
P
o5

B A

bigd. 5. Ggsdgogmom Ugdgbgsco CN-7 3033mbodol X-RAY (14500C)

CN-7  3m33mbo@gdol  3og@mlEOY]d 969
33eg30L  dmbsigdgdo  (Lyd. 6), msbbggo@sdos

09602960 LEHO B0 o sbogmobol  Ygogygd-

CN-7 X-200 CN-7 X-500

0ob, Loosbsi  hobl, @G®I o3 3m33mbodgdols
do@@oiol Foddmawygbls B-Losgnmbo.

bg@. 6. CN-7 30830b0oBol 0m3@0g9M-3030mLgmdgmo dmdhgmemmyos

3M33mbo@ol  oboswgdoe  dg@dhgyao by gq-
0 900: gom@obo, sengdobols bobmegbgbogno, SiC, Si,
39oB0, 56535930l Losbom- Y,03, MgO ©s 3m-
maoll mobs mbodgdol (s§mbgs) dgdwgy o
09d3>  Bo0gg@ol  dydmyagdosh  Folggoado.
65390000l Jobowgdosw bomggo woo{bgbs Jopsg-
mogg®o  Fbgbol  Ladgoagdom 20 MPa  §bggols
J399. woygs@0dgdgmo  bodydgdo godmged@gm  Jo-
90bg 9hmo EEymsdols gobdsgammdsdo s dgdmgy
LoBBmddo  110°C 09939050 YM5bg.  godmofgs  Lo-
@o@ol @ydgemdo sbm@Gols godgdmdo 1400-15000C,
Lodm@mem 3gd3gms@dgaoby woymgbgds dgowpgbws
30 fo-b. 3bs boggommds mydmol aodm@mgols gd-
©)y, QY@M gAmoE  #o30gRe  MdgolYPeEo
A gg0doom.

3330030  boggmmdols  Jobowgdo  MgsdEogero
Ygbmools s bod@momydmmg@dgmo dgmmEy-
dom domgdygemo 3md3mboGo CN-7, ys@odmos ydgdo-

ob 3bbgmggobsdo, yoongdgs dymmyagdosh ol
goendo 8 Losmol gobdogarmdsdo ©s dgdmgy o@-
AoRm@aga Foljgoado 8-10 Fom-ol gobdsgmrmdsdo.

abgemo ©ofbgbgolisl wods Egd3g@s@gdgdby
M9300bGomoboizool osBoygdo 3BmEglo, g.0. dg;-
bmdspo bogmogmgdols 3om3gengdol bmdol bows,
X940 gowgg >0 ofygde. go. Bgegyor Iggbedog
boggmmdsls  9dbgds  §FgMomds@mzgermgsbo  Lda Y-
BYOs o owoo Fodmemdomo 10dgHogy.

3bgeo Fogbgolomgol 3939 Lm@o dmdbopws
0 9@ bEs@do ISOOC—%;], (308> ©sofbgbs mexg-
Gopo  — 12-15 MPa. s 20-25 MPa. {bggom.
gbmo  s0fbgbs 16200C-°o3 30 MPa. §bggols
J399, 3049990 Vgoagbos 103 Pa-l, wsymgbgds
Lodm@mm  Bgdd3gaodgeoby 10-12 Fo. godm§gol
697030 oy 20—5000C—3Q3 70C /§o, 500—14000C—3;g3
1500C/$'m, 1400-1620 OCfBQ){] go 10 OC/Vm. 39(308900
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10°C/§o. 253mF 30l @933g00@d 9@ 9mo @gg0do Fo-
dmpygboaos byd. 7-by.

‘dgb{ogemogn  o]bs 16200C—°o;] gbmow  ©oFby-
bogno bodydol Bobogy@-Ggdboggdo dsbolbosmgd-
@gdo.  dowgdygmo  dgogagoo  Fomdmeagboaos
agbdoado 3. gbmsp sfbgboamo bodydol §yowm-
Ynobmds  gm@0sbmool  dobgogom  bogemgdos
0,3%-bg, boam Lodggoaol bpgs®o 39ddgolsl,
1910 MPa. Lobogng dgoeagbls HV-19.70. figgb dogd
agbdoado  Fo@dmagboao dmbszgdgdopsb dgy-
30dg00s  agolggbom, @md 16200C Logdod@olos bo-
399900l LOgmo god g@oggdolomgols.

T T T T 1
0 50 100 150 200 250 300
t, min

bg@. 7. CN-7-0b (3bgemo §bgbgom
1620°C-%g 353mFg0b B3933gcs@ @ amo Ggg030

gboogro 3
Gbmop ©sfbgbogmo CN-6 603730l Bobogyd-Ggdbogydo obsbosmgdmgdo
: Lod@gozol Lod@dgool
J033mbogols Q0> G- bagtom bodyg ol bgbgols D360 D360
05bmds QoHosbmds, | @ogg, p, §6930°,
0bgLo o P. o N MPa 3nddgobsl, 9gbgobsl,
W7o 7 glem : 64, MPa. o, MPa.
CN-7 (1600°) 0,28 3.10 3,17 30 1910 470
agboogno 4
3bmow ofbgbogno CN-7 6039dol dgdsbogyeo
dobolbosmgdangdo
dbgd dob -
gr33obodob Kic, MPa. ’ 880;9200 @b n -g>Jdm6o
obrRadlo B, MPa.
CN-7 (1620°) 554 4,56 244
dobognols  Jbbg@gomdols  goobya®odgdgmo  @Gowsb dbsdol §ggmmipg 99d®godo; EE — ogb-

%o JBmAol 3609gbgamds Imzgdyaos 3b@. 4-Jo.

dog@mbolomol  gJ3gMH0dgbdymom  ©osl@y-
900 Ibodgbgermbosb  2odmdpobstg @
adodgemdols  0b6Ggblogmdbols  3@oGoggeo  3mg-
%03096G0L  obdsmgdom  (Kic):B=Hv/Kic, ps6356-
Bgoge odbs Iubgmggomdols Momegbmd®go s ]-
Ameo (B). b0odyddo bbgtggoemdols godmmols
s6omo  3b0dgbgarmds,  aamolbdmdl  dbo@ols
3OO LAMMF Yo AogM3gagdol  odsen  dgliad-
gdamdals, 3obJoby@o ©sdydoggdol wAml [24].

Anstis-ols  [25] obgogom Kic=0.0016 P/C, **
(E/H)'? GPa, lLopsg P s@ol  ©s@pgo@mgs 6oy
A™bdo — N; Co-dbotol Log®ddyg obodgdool 396@-

30l dm@yemo popsdslgomgddo — GPa; V. — dmg-
Ambolboarg gogg@lbol dobgogom gogsdslgogmgddo
— GPa.

dologmoms 3sbJoby@mo ©sdydaggdolomgol 360-
3b9emgob  3oModgR@L  {omdmowagbl n-gs@mao,
Omdgeoi  bodgomgosl  ggodanggl  godlxgenmn
dologobg, dobo dsbJoby@mo ©odydaggdol Lods-
Bogol  dgbsbgd. n=0,643-0,122 Hv, jz9Msdogs  ©s
3905doggeo  3mddmbodo  spgomo  olisdydegg-
dgmo  0dbgds  my ol oJgb n-oll  wsgdomo
d60dgbgenmds [24]. hggbo dobogrol dgdmbgggsdo,
Omam®O 3 kOom, Sbggg dobJobydo  ©sdydoggds
bgbgobyg,  dobsgnols  dowoemo  Lodsp@ols  godm
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OoOg@os. 539 9bws >@obodbml, ®m3 ©olggdols
sedsliol  Jomameom  &@ol @AM, {ogofywom
o  Fobsomdpgamdsl, @sdo oobosbs ®sdwy-
bodg o@dsbol  Jodgmeo ©s 5356, dybgodogos
35dmofgos Bobsgns@o dbomgdol pobgomomgds. oI
dmgengbsd  dsbognols dgdsbogy®o  mgolgdgdo @od-
©gbodg dgodizods. boliygdggmos gmagomoym  go-
byt gmo kMoo ©sdydeggdol dglsdengoenmds.

domgdyao  Iobogrgdol  ©obsdogy@o  dogdmbo-
Logng o @@Ogzoemdol  dopyao, gobobsbpgds
mobsdgdmgg  ISO-14577  Log@msdm@ole  Esb-

oM A0l dmmbmgbgool dgbsdsdols ©obsdogy® en-
B> dogdhmbobsgnol BgbEgaby DUH-211S, &mdg-
o dgodo bbggagdol bgosdodgsol 39dsbogy@o
doboliosmgdangdols  (Jogdmbobsgnyg, ©@g350mdols

dogemo)  slopagbo  aodmoygbgds.  dgogagoo
Fomdmpa gbognos bdoando 5.

gbGogoo 5

CN-7 3033mbodol @gdbogn®o dsbslosmgdemgdo
<<Test condition-SiAlon-200 >>

Test mode Load-unload
Sample name SiAlon-zv Sample No. #1
Test force 200.000[gf] Minimum force 0.200[gf]
Loading speed 1.0(7.1448[gf/sec])) Hold time at load 5[sec]
Hold time at unload  3[sec] Test count 21
Parameter name Temp Parameter 20
Comment 21.06.17-SiAlon-zv-200;DHV5-3
Poisson's ratio 0.190
Cf-Ap,As Correction ON Indenter type Vickers
Read times 2 Objective lens 50
Indenter elastic 1.140e+006[N/mm2] Indenter poisson's ratio0.070
<< Test result >>
SEQ Fmax hmax hp hr DHV-1 DHV-2 Eit Length HY Data name
igf [urn] [urm] umj [N/mm?Z] [um]
1 200.710 | 4.7107 | 16264 | 31017 | 442157 | 2643.803 | 7.211e+004 | 15792 | 1462537 | SiAlon-200(2)
2 200.786 | 4.2612 | 16795 | 27414 | 540545 | 3479.868 | 8.707e+004 | 14621 | 1741.886 | SiAlon-200(4)
3 200800 | 49636 | 17538 | 33296 | 395419 | 3155263 | 6.568e+004 | 16 959 | 1204 659 | SiAlon-200(5)
a 200.674 | 45307 | 1.7788 | 30421 | 477.884 | 3100.234 | 8.083e+004 | 15644 | 1520.484 | SiAion-200(6)
5 200675 | 43294 | 21587 | 2.9575 | 523.381 | 2105195 | 8.024e+004 | 15498 | 1549415 | SiAlon-200(7)
5 200.6562 | 3.5295 | 15856 | 21773 | 787.444 | 3902.198 | 1.254e+005 | 16505 | 1351.275 | SiAion-200(8)
7 200.651 | 3.6147 | 1.8441 | 2.4494 | 750.723 | 2884.448 | 1.349e+005 | 17.179 | 1260.907 | SiAlon-200(9)
8 200.738 | 3.0333 | 11085 | 1.7530 | 1066.515 | 7985353 | 1.660e+005 | 12.866 | 2248651 | SiAlon-200{10)
9 200950 | 28595 | 1.0029 | 15864 | 1201305 | 8224726 | 1.6578+005 | 12134 | 2531125 | SiAlen-200{11)
10 200.866 | 3.0653 | 1.3375 | 2.0446 | 1045.024 | 5488768 | 1.924e+005 | - —- | SiAlon-200{12)
i1 200737 | 31154 | 13372 [ 2.0317 | 1011.028 | 5488160 | 1.790e+005 | — —— | SiAlon-200{13)
12 200.960 | 2.5787 | 1.1425 | 1.5447 | 1477.302 | 7525.888 | 2.536e+005 | 12.135 | 2530.728 | SiAlon-200(14)
13 200923 | 27215 | 11113 | 1.5055 | 1326.134 | 7952.513 | 2.077e+005 | 11,989 | 2592 358 | SiAlen-200(16)
14 200,501 | 2.8549 | 10966 | 15500 | 1202544 | 8150.988 | 1.624e+005 | 12135 | 2524.963 | SiAlon-200{17)
15 200.497 | 3.4966 | 13136 | 22145 | 801.640 | 5679.626 | 1.320e+005 | - - | SiAlon-200{18)
16 200.702 | 29626 | 118071 | 1.6771 | 1117.798 | 7044716 | 1.729e+005 | 12428 | 2409 746 | SiAlon-200{19)
17 200589 | 3.4541 | 1.4444 | 20858 | 821.888 | 4700.224 | 1.288e+005 | 14.474 | 1775.624 | SiAlon-200{20)
18 201.195 | 3.0666 | 1.0307 | 15932 | 1045885 | 9257.288 | 1.515e+005 | 11698 | 2726384 | SiAlon-200(21)
Average | 200.757 | 35082 | 1.4407 | 21882 | 890.984 | 5487 183 | 1.449e+005 | 14.143 | 1970.050
Std Dev. | 0174 ] 0738 ! 0346 | 0611 | 824195 | 2330548 | 52250109 | 2028 | 548126
Cv 0087 | 21.043 123994 | 27907 | 36386 | 42473 36.057 [ 14341 | 27823
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<<***  Depth-Time graph ***>>
Depth-Time graph
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<< Test condition-SiAlon-100 >>

abGogro 6

Test mode Load-unload
Sample name SiAlon-zv Sample No. #1
Test force 100.000[gf] Minimum force 0.200[gf]
Loading speed 1.0(7.1448[gf/sec]) Hold time at load 5[sec]
Hold time at unload  3[sec] Test count 23
Parameter name Temp Parameter 20
Comment 20.06.17-SiAlon-zv-100;DHV5-3
Poisson's ratio 0.190
Cf-Ap,As Correction ON Indenter type Vickers
Read times 2 Objective lens 50
Indenter elastic 1.140e+006[N/mm2] Indenter poisson's ratio0.070
< Test result>

SEQ Fmax |hmax |hp hr DHV-1 DHV-2 [Eit Length HV Data name

[gf] [um] [um] [um] [N/mm2] [um]
1 100.753 2.0927 1.0353 [1.3623 |1124.606 4595.143 [2.023e+005 (12.133 [1269.108 |SiAlon-100(1)
2 100.862 2.1408 [1.1973 [1.4454 |1075.849 [3439.729 2.028e+005 (10.673 |1641.878 |SiAlon-100(2)
3 100.954 2.1185 [1.0085 [1.3472 |1099.608 4852.203 |1.911e+005 (11.989 [1302.427 |SiAlon-100(3)
4 100.844 2.1300 0.9980 [1.3526 |1086.598 4949.256 |1.881e+005 (11.623 |1384.295 [SiAlon-100(4)
5 100.935 2.1822 1.1183 [1.4290 |1036.181 [3945.265 |1.855e+005 (12.721 |1156.721 |SiAlon-100(5)
6 100.624 2.0945 1.0240 [1.3135 |1121.301 4691.482 |1.921e+005 (11.843 [1330.428 |SiAlon-100(6)
7 100.551 2.1229 1.0193 [1.3350 |1090.715 4731.042 |1.868e+005 (11.551 [1397.624 |SiAlon-100(7)
8 100.826 2.1357 1.0016 [1.3362 |1080.626 4912.610 |1.834e+005 (11.550 [1401.679 |SiAlon-100(8)
9 100.826 2.1173 0.9846 [1.2881 |1099.473 5084.458 |1.815e+005 (11.404 |1437.730 |SiAlon-100(9)
10 100.825 2.1761 1.0974 1.4160 |1040.858 4092.733 |1.848e+005 [11.697 |1366.620 [SiAlon-100(10)
11 100.807 2.1566 [1.0491 [1.3859 [1059.580 4477.130 1.857e+005 |-----  |----- SiAlon-100(11)
|Average 100.801 2.1334 [1.0485 [1.3646 |1083.218 4524.641 |1.895e+005 ({11.718 |1368.851
Std. Dev. 0.120 0.029 (0.064 [0.049 28.966 502.835 [7155.469 [0.529 (125.730
Ccv 0.119 [1.372 6.141 B.617 P2.674 [11.113 3.777 4518 9.185
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<<"* Force-Depth graph >>
Force-Depth graph
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<<*** Depth-Time graph >>
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UDC 666.762.93
OBTAINING OF COMPOSITE VIA METAL-THERMAL AND NITROGEN PROCESSES IN THE
SIC-SI-AL-GEOPOLYMER, SYSTEM

Z. Kovziridze, N. Nijaradze, G. Tabatadze, T. Cheishvili, M. Mshvildadze, N. Daraxvelidze,
Z. MestviriSvili

Resume: Goal. obtaining of composite in the SiC-SiAION system with the metal-thermal method in the nitrogen
medium.

Method. SiALON-s are solid metal oxide solutions in nitrides. Area of their presence is considered in four-
component system - SizN;-ALN-AL,03-SiO, . In the present paper SiALON-containing composite was obtained through
alum-thermal process in the nitrogen medium on the base of Geopolymer (kaolin and pology cley — Ukraine), SiC, alu-
minum nano-powder and Si powder with small additives of perlit (Aragatz, Armenia) by the reactive baking method.
The advantage of this method is that compounds, which are newly formed thanks to interaction going on at thermal
treatment: SizN,4, Si, AIN are active, which contributes to SIALON formation at relatively low temperature, at 1250-
1300°C. It is evident that inculcation of ALN in crystal skeleton of B-SizN, is easier since at this temperature interval
crystal skeleton of SisN, is still in the process of formation.

Results. B-SiAION was formed at the sintering of SiC-aluminium and silicium powder, geopolymer at 1450°C. Poros-
ity of carbide SiAION composite obtained by reactive sintering, according to water absorption, equals to 13-15%. The
samples were fragmented in a jaw-crusher and were powdered in attrition mill till micro-powder dispersion was ob-
tained. Then samples were hot-pressed at 1620°C under 30 MPa pressure. Hold-time at the final temperature was 8
min. Sample water absorption, according to porosity, was less than 0.5%. Further studies were continued on these
samples. It should also be stated that strength and wear resistance of SIALONs increase in their presence in silicium
carbamide containing composites.

Conclusion. the paper offers processes of formation of SiC-SiIAION composites and their physical and technical
properties. Phase composition of the composites was studied by X-ray diffraction method, while the structure was
studied by the use of optic and electron microscope. Obtained materials are used in protecting jackets of thermo
couples used for melted metal temperature measuring (18-20 measuring) and for constructions used for placing ob-
jects in factory furnaces.

Key words: alum-thermal process; nitrogen medium; SiAION; SiC; composite.
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UDC 669.168
DEFINITION OF EFFICIENCY OF OVENS WORK DURING MELTING PROCESS OF SILICON

MANGANESE
Z. Simongulashvili, G. Kurdadze, M. Mikeladze

Resume: goal. Worked out method to define loss of manganese and efficiency of ovens work in the process of
manganese production, while recycling of raw material components, which is based on balance of manganese.

The aim of the work is to work out calculation formula for picking up manganese in metal due to theoretical and
experimental researches, in accordance of quality of used raw materials and content in the metal.

Methods. We analyze the material balance of silicon manganese melting by Mathematical statistics.

Results. Due to the obtained mathematical computation, in accordance of appropriate calculation, we can
evaluate the quantity of manganese in metal, depending on raw materials, depending on the massive share of
manganese in metal and slag. 1 % of Manganese reduced in manganese containing raw materials during silicon
manganese melting. (within 42-30%) It will reduce pick up of manganese by 0, 59 - 1, 3%.

Conclusion. Calculation method of silicomanganese melting efficiency has been elaborated, which is used to
analyze working process of ore restoring electric ovens, for management of technological processes, to predict
technology and economic indicators of production.

Key words: Silicon manganese, Manganese ore, Metal slag, Pick up, Manganese, Silicium.
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bodo. @oliygbs. 139dBOMBMEMIGHOYmo Igmmwon
dgb{ogmogos  odmpsgmemols s 2-mJlo-5-
bo@d®Mmsdobols Logydgge by Lobmgbodmgdyan sbem-
boghmgdmsb  @gobol  (III)  3md3@ngJL§o®dmJdbs.
obggg dgbodyg 3mI3mbgb@oli aogengbs  dobo®gemo
30330 gJlgdols  3mI3@gJlFomdmJdbsby.  dmbsby-
oo 3md3egdbgdol  FomdmJdbols  m3@odogydo
30Mmdgdo.  dglfogemomos  aotg  ombgdol  ©s
‘dgdbomdsago  bogmogmgdgdols aogemgbs  3md3eng]l-
FomdmJdboby. mopagbogmos  ghmygedmmgsb  bog-
0g6do Indgopotyg 3033mbgbEgool msbsgs@momdbs
5 6gHols 3obmbby o]ggdrgdsdgdols 0b@gmgsemo.

Loggobdm  Lodyggdo:
dgmmo; @ gobs(Ill)-ols

133d@MmRmEMIgEGH Yo
3obLobwgms;  BMsgogn-

ogobposbo  jmd3agJligdo; dgbody  3mI3mbgb@ols

do329b%  oggboaygeboobo;  HAogbomy s
boobo; 9b5b@Gmenabo.

L. dglogsamo

49690003 ©o bodMgfggerm mdogdgdby @ zobs
(-0 gmEMIgAGYmo  aoblsbmg@mols  IMsgsgmo
dgmmpos  3bmdogno [1-3]. mgdas o3 Igmmwgdols
Iz gbmds  sbogmobydop  dmgbgdbgdgeos.
obggg  @bmdoaros, md  OH xg9xgool  ©o
>bm@ol wmbm@o SEmIgdol  Vgdiggemo Aoy gb-
Bgo0  gggemsbg bgalog@gmse  omgmgds @ gobs
(IT)-0l aobLsbmg@mobmgol [4, 5] gobsowsb & 3gobols
3obLobwgdols @M bybRo, Iaddbmdbosty @
dosgno  Ig@bgzommdols  3Jmbg  BmA®IgBO Yo
dgomegools  dgdndoggds  bogdomm  oJ@ o g@os
sbognoby®  Jodosdo, sdo@md Fe(Il)-ol 3o@mgsgnm-
ol 5sbmfomdmgdygm gomeb  3m83a gl s@dm Jdbols
Fobloges 305dHogam 0bHy@gbl ofgash. wodg-
OB g@o  dmbo(3gdgdom  @oagboos,  G™I
3omyommeols  sbmhodbsigmgdmgdols  godmygbyg-
d0lol  o@om@obymo  0mbgbol  gmE™IgHH Yo
3obLob@gAolsl 0bAgds o>  JoAGm  dp@dbm-
dgembs, oModge, bmy  Jgdobgggsdo, goblsbe-
300l 5®hg30000b53. (3bmdognos, GHM3 oG myswrm-

ol bogyydggarby  obmbsgdmgdo 3930w
35396390l FomBmopygbl dg@ogmgdol [1] bmgo-
9900 0mbgdols goblobmg@olomgol. gl 2ob30MMbg-
daemos 0dom, G™mI JoGmas@meols Lodo Jo®mJ-
Logool  xp99900 gmddmgdbgdols  Fo®8mJdbols
Lo gdsls odanggs sbmxyyxnol sbm@Gol sGm-

dob 9 dgogrem  ImboFomgmdom, @ol  dgogaomss
om0dg@gds  6ds  dgBomo-sbm@o  [2].  dmzgdyero
330935 9dwgbgdo Fe(Ill)-ols 2,34-¢GomJlos-

Dmgbbobmob  (Bod), 2,34-dMombo-4 -gdmasbem-
596b0bmab (Bysd), 2,34-MomJlo-4 -d@amIsbmdgb-
borgmsb  (Hosd),  2,34-8@ombo-4 -ommsbmanm-
bgbbm@masb (BLosd)-mob YH0m0gOm Jdgogdols
139dAOmRmEMIgAG e  dglfegamsl oggboaay-
oboobols (©9gy), Moxgbomynsbowobols (B93y) ©o
Agbob@OM@obols (596) msbomdolisl.

2. doGomseo bofomo
9JL390039bHomado  bsfoeo:  blbotgoo o
0953960 900. A95396¢0 Lobmgbomgdymos dgmm-
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©ogom [2], dobo Jgopgbommds o smboymds
oEagbomos  sbomobols  bbgowslbgs  gobogm-

Jodoyy@o dgmmegdom.

HO OH
\

HO NN@X

X=-H, -F, -Cl, --Br, -]

3060l Lofygobo blbs@o (1-10M) 8mgsdboswgm
dgdogy@o  @gobol  (wma)  byLbEo  Fmbsgol
3oblboo  3mbi.  HC-Topoibgargdolsls [7]. 39ds
blbstgdo @gobols bogargdo dgdowygbamdom ©sd-
bos boFgolbo blbos@mol gobboggdom. sbmbsg-
0960l (Ry, Ry, R3, Ry).

1'103M  blbstigdo  ogsdbopgm  gmsbmendo
3oblbom, boenm @goa96@0 (Rs) — o539B™mbdo gob-
Lbom. Logo®m dgogosbmdbdols dgbsddbgense asdmgo-
49690 godbmbsgro  HCl  (pH  1-2)  @os80537@-
>3905dM0 blbsdgdo (pH 3-11). blbs®gools pH-1s
353mbBOMa gd©om dobols 980 9]BGOmosbo
0mbmdg@dol — M-130 Lodygoengdoo.

bgeolofymgdo.  blbodgdols  m3Bogyd  Lodgys-
®0ggls 3bmdsgoom 139JBOMRMAMIZEO by
«Lambda-40» (go®ds «PerkinElmer») 3md3oy@g@4gao
9bOYDZIRYOGow > OHOYEIJHOMO@OG0-
d9pmby KOK-2 1 13 g¢gbol Loljol goygg®do.
blibotgdols pH-U gogmb@@meangdoom pH-121 dodgols
dobols gargd@®mwosbo pH-3g@@om.

gegagdo o omo gobbxs: Lobmgbomgdyero

0958960  @g0bsbmoeb  Fo@ImJdbol  dgyg@oe
3033 gJLl.  3md3en gL o@mdmJdbol  ©sdm oo
@gdols  dglfogamsd  godgdml  3gogosbmdslimasb
ohggbs, G™I dobodymo 3md3@gJbol dodlbodogney-
Mo aodmbosgogmo  dgobodbgds,  @m@s  pH=4
(AMax=405 63) dglodsdobsp. bmem  @goygbBols
dog® o lodognyg@o  Lobomenols dmsbmdds  swo-
60dbs, @m@Es pH=4 (AMax=375 63). Gjobol LEyano
‘dgdds 3md3emgJldo Boow§gge MgoagbBoli m@Ioyswe
doMdo s@gdolsl. 3md3egJlFo@dmJdbols @Ggsdiools
Foboslfmambs  dyodwgds  dgobogHop,  bmenm
blbodms m3Boggmo Lodgghogg, Egegeos gOmo
ool gobdsgemdsdo.

oEA0bes, Mmd dgbsdy 3m33mbgb@gdols
dmdobsls (96, ©aa, GRy), Toddmodbgods
olibgs gogsbpgdosbo  jmddagdligdo. dsmo
bdolol d90bodbgds  dobotigeo  3md3anglols
boigengds 139d@®msb dgpomgdbom, boenm
@9JLoMmdm Jdbols  m3Godognydo
390 98O™ Fgogs yotgdmlizgb pH=1 (g9b), pH=2
(08, BB 3I3gJlgdol dogd  dsJbodognydo
Lobsmgnols dmsbmds dgobodbgds 41363 Fe(lll) - R
- ©ga-logol, 41163 Fe-(Il)-R-3ga-Logol ©s 41763
Fe(Ill)-R-g39b-bngols. Fe(llI)-R  dobstrgeno  3mddargd-
Lols godmbsgsgno  doJlodsgnados, @m@Es Ggoygb-
Bob (R) gmbizgbd®sioss 8:10°MR, boem ULbge-
obbgs goasbwosbo 3mddwgdbgdobmgols Fe(II)-R-
g 8:10°MR o 4,8:-10°MR, Fe-(III)-R-&xg 8-10°MR
©5 5,2-10°MR; Fe(Ill)-R-g396 8-10°MR s 4-10°MR
‘dglodsdolog.

NGNS
Lbgo-
doy-
@
3mas3-

pH ao@o0nbss-

gboogo 1

@g30bs> (I)-ob 3m33e0gJLF>GHINJ360l doGomswo
gmEmIgGOgeo Isbosbosmgdmgdo 3glodg 3mI3mbgb@gdol msbomdolsb

3033emgdigdo | pHess | Amsy | AN €103 IgB 333mbgbEgdols 23050. 3583030 Lfimmbsbmgzsbo
0256553560Mds 06¢9M35¢0 833/0em
Fe(III)-R 4 405 | 30 | 4,70+0,01 1:1 0,90-5,38
Fe(IIT)-R-co%3 2 413 38 | 6,20+0,01 1:1:1 0,45-3,58
Fe-(III)-R-3 339 2 411 36 | 6,90+0,01 1:1:1 0,45-3,58
Fe(III)-R-g396 1 417 | 42 8,6+0,01 1:1:1 0,22-2,74

3Md3mbgb@gbols blbotigbols dg@mggolols yggams
3033 gdbo  Fomdmoddbgos  dgologMow,  dop®sd
obobo oblbgogwgdosh da@smdom. dogsgoms,
09 b0bs@ o Jmd3emgJlo Fpgy@dswos ghmo wols
3obdogmmdsdo s goibgmgdobsls 600C-8Q3,
Lbgoolbgs @ogobeosbo 3mddagdlgon dpydowos
9460 ©Egby 9u6m  boby@dmoger ©s 80°C-dwmy
3o bger gdoblsl.

dowgdygamo  3md3aglgdols  Jgdoygbenmdsdo
‘dgdogogo  3md3mbgbBgdols mobsgoMomds oy g-

bognos 0bmImgs@ygao Lg@ool, LHstoyg do®dsbg-
@ols Bosbegrmbdomo godmbsgamosbmdol s Fmbsb-
Foomdol gopsbsigegdols dgmmegdom [5]. wowyg-
boano  odbs  dowgdymo  Ygxg@omo  bsg@mgdols
‘dgoa9bogmmds s Gmaros M2 [4). 33930l dgeg-
3O 529090 0Jbs oMY@ YO0 7M5%03900

> 2oblabeadgmo odbs Loggeggo  3mbigbd® -
(309001 @os35bMbgdo.
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0,5 1
° a
3
0,4
2
0,3
0,2 1
0,1
0 T T T T T 1
395 400 405 410 415 420 425 A n
6ob.1. G3065(I11)-0b H75396¢96 3MA3egdlgdolb domsbomddol
L3gdBHMgdo dgbsdsdolo LolEdgdol pH-oli m3@odswvy®o
0600369e0mdolsl. 1. Fe-Ry, 2. Fe-R; 3. Fe-Rg, 4. Fe-R,,
5. Fe-R5C=1:107M, C,,1,2,3,4,5=1:107M,
A
05 -
5
3 4
04
2
03 -
02 -
01
0 T T T T 1
350 360 370 380 390 400 410 A,

Bob. 2. 9539b3gdoL blibatgdols Bomsbomgdol 3gdd-
900 dglsdsdolio boliBgdgdol pH-ob m3E0doeey®o
0609369emdoLsL. 1. Ry, 2. Ry, 3. R, 4.-Ry,

5. RsC=110"*M

3. obggbs

59600 0b@gdhgomo,
Loo s@geos 69Mol gobmbo - 0,45-5,38 (FeRi),
0,45-3,58 (FeR2), 0,45-3,58 (FeRs), 0,22-2,74 (FeRa4), 0,22-
274 (FeRs), ‘dglododobo.

sbFobmgols dgommeomn  aobglsbwgdgn 3OmEM-
6930l AomEgbmds, MMAgaoi godmoygm gmddengdl-
FomdmJdbols dgoggoe o opslGydws jmddagl-

3Mb39bHGs300l

1igddo
©OmdS.

3033@9dLgdols dpg@dsmdols dyedoggdo 0sbys-
®0dgos 3bmdogo dgmmpom [4]. aosbys®odgdgdols
dobggom 1gKi=6,72+0,05 (FeR1), 1gKi1=6,63+0,06 (FeRo),
1gK1=6,78+0,04 (FeRs), 1gK1=6,88+0,06 (FeRa),
1gK1=6,97+0,05 (FeRs).

3M33mbgb@gdol  Jomomgdymo  MmoboRsE-
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3abGogro. 2
@ 3065(II)-0b Lobmygbodgdnm (95996 gomsb Ggsjiool
doomso BmEMIgGHYmo dsbsbosngdmgdo

69599630 | Awg, 69 | A, 69 | pH | Fel R | ex103 IgB 63‘;’;‘;321“5’20325121323@52?3
&0 (R1) 409 | 372 | 3 | 102 | 64:001 | 672:005 0,45-5,38

Bbsd(R2) 412 | 370 | 3 | 102 | 7,6:001 | 6,63:0,06 0,45-3,58

&30, (R3) 414 | 367 | 4 | 102 | 7,2:001 | 678004 0,45-3,58

&BoD (Ra) 417 | 379 | 4 | 102 | 86:001 | 688006 0,22-2,74

$05d (Rs) 405 | 384 | 5 | 112 | 104:001 | 697+0,05 0.22-274

gb{ogmog  odbs  0mbgdol s Ygbowdymo 2. Tambapos .M. CUHTE3 U CBOICTBA HEOPraHUYECKUX

bogmogmgdgdols bgdmJdgogds @gobs(Il)-ol Jogom- coeguHeHuit M.: Baky, 1984. c. 138 .
2960bsboGgmgd g  sbomobmob  jmd3egJl{o®- 3. Kopoctenes M.MN. MpuUrotoBneHWe pacTBOPOB ANA XU-
30§65y, dmdgemoi Lobmgbo@gdge olbs doGm- MWKO-aHaIUTUYecKmx pabort.: HayKa, 1964, c. 261.
aommeols boggdgge by. 4. bynatoB M.U. KanuHkuH H.M. MNpaKTuyeckoe pyko-
BOACTBO N0 GOTOMETPUYECKMM MeToLaM aHanmsa Jl.:
@0 IB>GIBS Xumus, 1986, ¢.432.

1. Harues X.[x. 3aKoHOMepPHOCTM 06pa3oBaHNA M aHa- 5. Babaes A.K. DOTOMETpUYECKOE OMpegeneHue e-
IUTUHECKOE NPUMEHEHME  PA3HONUTAHAHbIX KOM- nesa(lll) 1 HEeKOTOPbIX COMYTCTBYIOLWINX 3N1EMEHTOB —
MNEKCOB a30CO0eAMHEHUI Ha OCHOBE NMPOraniona w OUKETOHaMM U UX a30METMHOBbLIMU MPOU3BOAHbIMMU
TPUAPUIMETAHOBBIX KpacuTenel ¢ HEKOTOPbIMKU Me- [nc.KaHa.xMm.HayK Baky, 1982, c. 188.

Tannamu. Anc.aoK.xum.Hayk : baky 2011, 440 c.

UDC 543.42

COMPLEXOFORMATION AND SPECTROPHOTOMETRIC STUDY O OF FE (lll) WITH PYROGALLOL
AZODERIVATIVES

I. Ugrexelidze, M. Tsintsadze, A. Mageramov

Resume: Examined spectrophotometrically complexing iron (Ill) with an azo compound synthesized by pyrogallol
and 2-hydroxy-5-amine derivatives. The effect of the third component in the complex formation of a binary complex.
Studied spectrophotometric characteristics of the complexes, the compositions of the various methods defined. The
effect of foreign ions and masking substances on the complexation.

Objective. The aim of the work is the influence of the third component on binary and mixed-ligand complex
formation.Determination of spectrophotometric characteristics of complexes and definition of their composition with
different methods. Also the effect of foreign ions and masking substances on complex formation.

Methods. The composition and structure of synthesized reagents are determined by different physical-chemical
methods of analysis. pH of solution were controlled by means of glass electrode ionometer. Optical density was
measured on spectrophotometer in 1 cm thickness cuvette. PH of solution were controlled by means of glass elec-
trode ionometer.

Result. Synthesized reagent withFe (1) produces colored complex. The study of dependence of complex formation
on atmospheric acidity has shown that maximum outlet of binary complex is observed when pH=4, according to
Amax=405 nm, and maximum absorption of light be reagent is observed when pH=4; Amax=375 nm. The complete
merging of iron in complex is achieved in double excess of reagent. The balance of complex formation reaction is in-
stantaneous, while the optical density of the solutions remain unchanged for one day.

Conclusion. Using spectrophotometric method, the complex formation of Fe (lll) with synthesized azo compounds
is studied, on the basis of pyrogallol and 2-hydroxy-5amine derivatives. Also the effect of the third component on the
complex formation of binary complexes. The optimal conditions of complex formation has been found. The effect of
foreign ions and masking substances on complex formation has been studied. The correlation of the reconstituted
components in the homogeneous compounds and the subordinating interval on the law of Bear are established.

Key words: determination of iron (lll); complex formation; mixed-ligand; spectrophotometric method; ethyle-
nediamine; diphenylguanidine ;triphenilguanidine.
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953 54342

Cu(11)-0b 3M83RIILVS®H3MI6S 3 — 2[230R@™M 3,5 ROLIRBVMBIGORKRSDM] 2 — 48
33655R0(M60)56 335533 3(™M33M6I6BHOL 0)565MBOLSL

8. JmbosBgogmol, 3. 30635dyL, @ hoBsgmgo?

I Jodoag@o s domemgonmo ¢gdbmmmyogdols ©g3smEdgbdo, bododmggmml @gdbogmmo 96039@Lodgdo,

Lododmggenm, 0175, mdognobio, 3obEsgsl 69

2 35dml LobaandFoam =mboag@lo 0, >bg@ds0xsbo, 1148, d5dm, b. bogroermaols 4. 23
Jdyogem 950396 L0GIH ] X oM

E-mail: w.tsintsadze@gtu.ge

@gboygdyg Bobsbo. 53 LadyPoml  Jobsboo
139dBmgamEM®IgEOYmo  dgnmwon Cu(ll)-ols  sb-
Lobegds 3mddagJlbboghmgddo 3 — 2[230cm 3,5

olgmamnggbomsbm] 2-44 39b@sombmsb (R)-

mob woggboaebowobols (g), GMoggbogygs-
bowobol (BRy) ©s gmogbeosdobols (go) msbs-
m60bsl. gdyndoggona odbsl ool Jobgddo bdo-

gbdol 2oblobwgds BmEMIgRO Yo Jgmmponm.
dgmmo. Lobwgby®o bog@Hmol goygboamds
5 53909 gos  sygbogos Lbgswsbbgs ¢obo-
39M-Jodoydo dgmmpgdom, Loliyggmsgg ooy gbo-
oo Jomsmols  JOmds@my@dsgoygao dgmmEon.
pH-0l 3mb@@manls gofo@dmgdm Bobols geng]@@m-
go0sbo H-130 ombmdg@@mols Ladgoemgdom. blbs-
Aol m3@0496 bodig@oggl gbmdsgwom UL3g@mm-
RmAMIgA@ol Lambda 40 o> gm@mgmmm@odgde
K®K-2 Lodgoemgdom, 1 L3 LobJol goyggdgdom.
Fg0930.- Mgo39600 Lobmgbodgdymos (36mdogro
dgomeon s L3ogngbdol  ombmsb  {o@mdmdbols
dgo@ 33 gJibogOml. M3 gdibsg@mols  Fom-
dmJdbs ©sdmgoegdgemos pH-bg. dsJbodogny@o dg-
dogdos @mpglisg pH=4; lgodlf454 69 ©o doJlods-
@9®0 Lobsmgenol msbmds 309 63-0l Fmenos.
Eobgghs. Lbgopolbbgomogsbposbo  3mddmgdlg-
b0 (om@3mJdbgos gu@m Igogs aoMgdmPo, gowmyg
d0bo@yemo.  30m33@gJbTsmImJdbolsl  ds@yamdls
dogydo  Jnsbmdol gmggnoEogbdgoo ©s dzo@-
©gds b3ogrgbdols smdmbgbols Jages brmgs@o.
©oa0bws,  ®md  Lbgowolbgs  gmopobwosbo
3M33e0gJlgdol mobogs@mdss Cu(ll):R:T,p=1:2:1;
bogom bobogny® 3md3engJldo — 1:2.

Loggobdm  Lodygggdo: ULdogngbdol goblsbmgde;
3033 gL o@dmJdbs;  Lbgowslbbgs  @ogsbeosbo;
139JBOMBMAMIgEO Yo Fgmmeo;  gmoen 9bwo-
>d0bo; woggbomagsbowo; BMoggboayysbogo.

L. dglogoamo

Omame 3 3bmdogmos [1-3], s3gdoes3gdmbols
> dobo C-sgngogr s sbmdgmobol  Fo@dmy-
b gdo  Jdbosh dpadoe 3md3emgdlgol dg@owols
0mbgdmsb. gl AgopagbHgdo  yodmoygbgds  Ig@e-
@gdols s@dmlshgbow [4].

£ 00390™bgdo sbmfs@Imgdygmgdo Fo@dmow-
39696 9300539 @g90896@L Cu(ll)-ols smdmbshgbsw
[5-7]. [8]@ob (3bmdogras, M3 s3g@omsEgdmbols
>bmfo@Imgdgemgdols  Fyoemblbodo Lsd  Fog@dm-
390 g gm®doTos. mommggao  Goy@mdgd @ gen
Qm@dol sbobosmgdl dowsgo @godiEool gboto-
obmds.  odgodss, dgHomgdol ombgdols dgkowy-
emos Lbgosolbbgs (goyoboosh) pmbm@yga s>@m-
dgomsb (N, 0). 3md3egdbis@dmJdbs dodwobsmyg-
Mol 5d> m9 03 Goydmdgdoger BmAIgddo, @ols
Yggaosi M9sd3os bobosmwgds dowamo Dg@hig-
3000b0lL  gbos@om. sdodmd, sbogn S -wo39B™mby-
b0l Foddmgdyamgdols Lobmgbo, dsmo jmI3agl-
Vo@dmJdbs 3g@omgdmasb, denog® oJ@ysmy@os.

Lodydoml  Jobsbos  L3gd@GmamEmdgdoygamo
dgmmeom  Cu(ll)-ol  goblsbrgms 3/2-3odmJlo -
3,5 wobyagmegbomsbm (3gbGomomb 24 w©ogg-
bogr  agoboobol, (0x), AMmoxgboamagsbopobols
(B8y) 900 gbosdobols (go) mobomdolisl.

2. doGomoso bsfomo

9JL390039bHs@ @0 bofogo:
09539600 Lobmgbodgdymos 3bmdoga dgmm-

om [9], dobo Ygoggbogmmds s  oygoYmgds
oEagbomos Lbgswslbgs gobogyd, Jodogcdo 3g-
0mEgoom.  Lobmgbydo  bogdmol  Lolbyxmogg

o 9bomos  Jomomoli JOmds@ma®sgoyao dg-
0mEon. M95396@0L LEGYJGHYOYo GuAIgass:

s QH SO,H

pad

CH—N=N—(
o—'c —/
o "NSO,H
CH,

O0=C

L3ogmgbdol (II) bLbs@L (1x103M) odbswgogb
dg@omyg@o L3ogngbdologsb (99,9%) [10]. syiomg-
g0 300mmogdols dglsdbgansw, pH-olmgol gsdm-
496909005 HCl-ob goJlobogno (pH 1-2) ©s sdobm
539050 M0 dyngdgmo blbosdo (pH 3-11). pH-ol
3MbAOm@ls  gofoddmgdom dobols geng]@@mg-
b05b0o H-130 0mbmdg@@ols Ladygsagdom. blibos@ols
M330g9®  bodzg@ogge gbmdsgwon  Li3gJddmeam-
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A™IgH®ol  Lambda 40 ©s GmEMIWE@EMOIYH®
KPK-2 Lodgogmgdom, 309396900l 1 3 LobJow.

g gagdo o domo aoblxs:

oy gbomos, Gmd Agoy9b@o Cu(ll) ombgdmob
VomdmJdbols dggg@om 3md3agdl bogOmb. 30ds-
gJLFo®dmJdbs o Jbodognygdos,  @m@Es  pH=3
(Amax=468 63). GgopagbdL doJLodsgnyydo IyJdmsb-
0 Jds s@ol 309 63-by.

39-3 3M33mbgbHols mobosmdolsl go, gy, A3y,
m3@ods@ado  pH 3033 gJlys®dmJdbol @Ml
35506533 gdl  PRGM  Fgogs gomgdmdo pH=3
(CUR — ge), (CUR — gg) (CUR — g). Aodbo-

dogoyg@o  IygJdmobmds Gmanos, Gm@Es A=468 b6
(CuR — ge), A=461 63 (CuR — %) o A=464 63
(CuUR - Hxa)- g3 3mI3mbgb@ols  mobosmdolsls
VomdmoJdbgds  ULbgoswslbgs  @oysbwosbo  3¢d3-
@ydbydo. b3gJHOOBOHOIIHO Yo gaargzol -
093900 Inigdgmos 1 3bGogdo.

3bOo@osb hobl, @OmI Ubgsmslbgsmoysboo-
obo  3mddeglgdo Fomdmoddbgds gudm Igogs go-
®9dmdo, gowdg dobogry@do. Lbgoolbgs goysb-

osbo  3md3engdlgdol  Fo®dmJdbol @™l do@ e
mdl  dmeg@o  Josboddol  3mgnoc0gbdgdo,
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6ob. 1. Cu(ll) gm33egJbTomdmJdbs @goagb@mab Iglsdy 3ma3mbgbol
90, ©83, OBy 0565mo0Lsl 1. CuR; 2. CuR - go; 3. CuR - ©gy; 4. CuR - §gy

bob. 2. 3m33egJlibogmgddo m3Gogyto Lodzgmogol ©sImMoEgdamgds A-by.
1. CuR; 2. Cu-R - g; 3. Cu-R - ©gp; 4. CuR - @gp
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M(R) > 3,2:10"° M(9)
Cu —(II) R- 0y 8 - 10° M(R) s 4,8 - 10> M(co®ny)
Cu —(II) R- 3®p 8- 10> M(R) s 4 - 10° M(343%32)
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BogmonGds R Cu-R | Cu-R-g0 - % Jnbowmbo Z—gOH— 4@ 900
Na(l) P * * * *
K(D) P * * * * 200
Ba(Il) P * P * *
Ca(II) * * * * * 50
Ce(II) * * * * * 60
Mn(II) * * * * * 15
Ni(IT) 39 59 64 74 79 30
Co(II) 250 270 285 293 297 90
AL(TIT) * * * * * 15
Sm(I1I) * * * * * 40
Fe(III) 7 27 35 43 48 1
Ga(III) 520 550 555 567 569 60 20
Bi(IIT) 30 45 52 68 74 100
Sn(IV) 153 168 175 189 213
Hf(IV) 350 364 379 386 390
Ti(IV) 360 369 389 423 442 0 45
ZrIV) 685 695 710 715 743 0.1
Mo(VI) 140 152 164 175 189 3 15
W(VI) 267 275 283 305 310 100
C,0f 98 117 132 158 171 1
9O 8 12 19 28 43 1
Yormgobo 85 105 128 144 165
0008560HM3560 55 80 89 98 106
©@00mbdg035 950 978 1025 1030 1035
Na, HPO, x12H,0 670 691 716 734 750 40
03060l 95035 258 278 291 324 349 30
E- 257 274 300 315 327 10

Lb3ogngbdo (II)-0ls goblabwg@ds dmol  Jobgddo:
sbogobolingol  gomgdwom  LEsbs@@ym  body-

D931 (I A) 519-84 TI, (% sec.) (B- 0,0015; Ba- 0,023;

Be- 0,00009; S- 0,04; V- 0,032; Cr- 0,014; Cs- 0,00009;
Cu- 0,022;Zr- 0,013; H20- 0,97; Nb- 0,0008; Th- 0,0025;
U- 0,00008; Co- 0,0046; Zn- 0,015; F- 0,025; Ga-

63




0,0046; Ge- 0,00016; Li- 0,0014; Mo- 0,00017; Sc- 3. UYsiparoB ®.M., I'acanoB 1.A., I'ambapos J.I'., I'pa-
0,0043; Pb- 0,0005; Sn- 0,00035; SiO2- 49,1; TiO2- 1,85; HOBCKas I1.b. DkcTpakunonHo-poToMeTpuIeckoe om-
Ni- 0,0090; Pd- 0,005; La- 0,0014; Ce- 0,0026; Pr- penenenme okenesa () ¢ momompro - Merun-(2-
0,00027; Yb- 0,00038; Al:Os- 14,23; Fe20s- 15,.22; FeO- oxconponun)-N-(i-¢propdenumasomeruna // Kypu.
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STUADING OF COMPLEXOFORMATION OF COPPER (II) WITH 3-[2-HIDROXI-3,5-DISULPHO PHE-
NYLAZO]PENTADION-2,4 IN THE PRESENCE OF THIRD COMPONENTS

M. Qochiashvili, M. Tsintsadze, F. Chiragov

Resume: Goal. Complex formation of Cu(ll) with 3-[2-hydroxy-3,5-disulphophenyilazo]pentadion-2,4 in the pres-
ence of third components by spectrophotometric method has been studied. Molar lightabsorbance coefficients of
complexes CuR, CuR-ED, CuR-DPHG and CuR-TPHGare equal to 15600, 25700, 23200 and 24000. The obey to Beer's
law is observed in region 0,25-3,07 mcg/ml for CuR, 0,13-2,72 mcg/ml for CuR-ED, CuR-DPHG and CuR-TPHG. The pho-
totometricmethod has been appliedfor studying determination of copper(ll) in the mountain rock.

Method. The composition and structure of synthetic compounds are determined by various physical and chemical
methods, the purity is determined by chromatographic method of paper. PH control is conducted by means of elec-
trode glass H-130 ionometer. The optical density of the solution was being measured by means of spectrophotometer
Lambada 40 and photo colorimeter KFK (K®K) -2, with 1 cm cuvettes.

Result. The reagent is synthesized by a well-known method and produces solid complex compound with copper
ion. The formation of complex compound depends on pH. Maximum adhesion is when pH, max. =454 nm and maxi-
mum light absorption is equal to 309nm.

Conclusion. Formation of complexes with various liganda in a more acid environment than binary. Molar absorp-
tion coefficients increase during complex formation and the lower margin of copper detection decreases. It has been
established that correlation of complexes with various ligand is Cu (ll) R: TpH = 1:2; and in binary complex 1:2.

Key words: determination of copper; complex formation; mixed-ligand; spectrophotometric method; ethylenedi-
amine; diphenylguanidine; triphenilguanidin.
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NANOSILVER CONTAINING ANTIBACTERIAL COMPOSITES ON THE BASE OF THE AMINO ACID
BIODEGRADABLE POLYESTERAMIDES AND POLYESTERUREAS
Sh. Tskhadadze, N. Kupatadze, D. Tugushi, R. Katsarava

Resume: Goal. The aim of the work was developing antibacterial nanocomposites containing silver nanoparticles
on the base of the amino acid biodegradable polymers, using a cheap source of energy - daylight irradiation. Method.
The silver nanoparticles were fabricated by photochemical (applying daylight irradiation) reduction of silver nitrate in
ethanol solution using biodegradable polyesteramides (PEA) and polyesterureas (PEU) as particles stabilizer. Results.
Antibacterial composition containing the nanosilver were obtained on the basis of biodegradable PEA and PEU using
daylight as a source of energy. The obtained nanosuspension was characterized by UV-Vis spectroscopy (by the ab-
sorption of the nanosilver plasmon), Dynamic light scattering (DLS) and Transmission electron microscopy (TEM). Con-
clusion. Comparing stabilizing effects of PEA and PEU it was found that better stabilizer was PEA which at the same
time gave reproducible results. Mean size of the silver nanoparticles was about 50 nm (DLS) among which a substan-
tial quantity of the particls with the desired size <10 nm was observed (TEM).

Key words: nanosilver; photochemical reduction; daylight; ethanol solution; biodegradable polymers; poly(ester
amide)s; poly(ester urea)s.
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STUDY OF THE SWELLING PROCESS OF FINELY-GRAINED FRACTIONS OF KVARELISHALE

T. Cheishvili, N. Omanidze

Resume: Gool. There are studied issues of swelling of Kvareli shale grains with up to 5 mm fraction carried out via
their thermal processing at 1200°C. Experiment was conducted in relation to both natural rocks and to compositions
with the involvement of shale and organic additives. Worked-out automobile oil, sawdust and culm were taken as or-

ganic additives.

Method. Tendency of studied materials toward swelling was assessed on the basis of bulk weight determination.
Results. It is established that among determining factors of swelling process of finely-grained shale fractions are:

size of natural rock grains, type of additive and its quantity.

Conclusion. For separate types of additives of organic origin is determined the optimum quantity, which provides

maximum swelling of grains.

Key words: shale; granulometry; organic additives; thermal processing; bulk weight.
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kompiuterull i uzrunve lyofa x. ungiaZis

redagtori m kalandaZe

sagar Tve los keramikosTa asociacia 2007 wl idan
gawevrianda keramikosTa msofB 10 TederaciaSi

sagarTvelos keramikosTa asociacia 2002 wHBidan evropis
keramikosTa asociaciis wevria
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Jurnall i daarsda 1998 well s
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