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Solid tumor

Injection of NPs
In the blood stream
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UDC 669:621:762
STUDY OF HARMLESSNESS OF LOCAL CONTROLLED HYPERTHERMIA METHOD
Z. Kovziridze, G. Menteshashvili, P. khorava, Kh. Bluashvili

Resume: Goal:To develop mono-therapeutic effect of hyperthermia against cancer diseases, on the basis of ex-
perimental material, a laboratory device “Lezi”, was used which was created in Georgia at the Bionanoceramic and
Nanocomposite Materials Science Center of Georgian Technical University ( National Center of Intellectual property of
Georgia “Georgian Patent”, Certificate of Deposition # 5054. “Controlled local hyperthermia and magnetic hyperther-
mia for treatment of cancer diseases”). Method: In all animals (albino rat, 3 month age mice) inhibition of cancer dis-
ease and development of intra-tumor necrosis were fixed. After 7-10 sessions tumor was ulcerated, that refers to irre-
versibility of the process and the efficiency of the applied method of hyperthermia (Conclusion of Laboratory of Mor-
bid Anatomy “PathGeo”. Examination # 3119012, Thilisi, Georgia). Results: On the basis of results of morphological
study it was proved that liver and lungs (main target bodies) are intact; secondary tumor injuries are not fixed. Conclu-
sion: Thus, we can conclude, that during cancer mass lysis that is conditioned by local hyperthermia, matastasis in
bodies doesn’t take place. Clinical device was created for controlled local hyperthermia to treat surface diseases.

Key words: controlled local hyperthermia, necrosis, ulceration, metastasis.

YK 669:621:762
MU3YYEHUE METOOA YNPABNAEMOW NOKAZIbHOW TMNEPTEPMUU HA BE3OMNACHOCTb
3.40. Kos3upuase, I'.3. MeHTewawsunu, MN.A. Xopasa, X.T. bayawsunu

Pestome: LUeab: [Ona pasBuTMA MOHOTEPANEBTUYECKOro 3PPeKTa npu NeYeHUU MNOBEPXHOCTHLIX PaKOBbIX
3aboneBaHMM Ha oNMpPaHMeE 3KCNEPUMEHTAIbHbBIX MaTepuanos, UCNob30Baan Npubop «Jleam», KoTopbli Bbla co3aaH
B LEeHTpe BMO-HAHOTEXHOIOTMYECKOTO U HAHO-KOMMO3UTHOrO MaTepuanoBeaeHua nNpu TEXHUYECKOM YHUBEpPCUTETE.
(LleHTp MHTeneKTyanbHOM cobcTBeHHOCTU Mpysun, FocnateHT. CBUMAETENbCTBO YA0CTOBEpPSALLEe AenNOHUPOoBaHMA 5054,
«YnpaBnsemas IoKanbHasA rMNepTepmMma U MarHUTHasA rMnepTepMma Npu 1e4eHnn pakoBbiX 3a601EBAHNINY).

Memod: YnpaBsnsemas fI0KaNbHasA runeptepmus.

Pe3yabmam: MNoKa3aHo, YTO Yy BCEX MBOTHbIX (TPEXMECAYHbIE KPbICbl anbbUHOCLI) 3aPpUKCMpPOBaNacb OCTaHOBKA
OHKOMOrMYecKkmx 3abonesaHuii n obpasoBanbCs MHTPATYMOPHbIM HeKpos. Mocne 7-10 ceaHcoB ob6pa3oBanach fA3Ba,
YTO YKa3bIBAET O NOJIONKUTENbHBIX pPe3y/ibTaTax IKCNepumeHTa (3akatoueHna nabopatopun nataHatommm «MNatreo», No
nccneposanua 3119-12, Téunucu, Mpysus).

Bbigoodbi: Mpyu MOPPONOrMUECKUX UCCNeA0BaHUAX TaKMKe YCTAHOBNEHO, YTO MNeyeHb M erkme (OCHOBHble
MULLIEHHbIE OpraHbl) MHTAKTUBHbIE, BTOPUYHbIE PaKOBble MOBPEXKAEHUA He GUKCUPYETCA, NO3TOMY MOXKEM CAenaTb
BbIBOA, 4YTO, BO BpPEMA /NM3UCCA ONYyXO/JIbHOW MacChbl, BbI3BAaHHOW YyNpaBnAeMOW JOKaNbHOM MacCbl, Bbl3BaHHOM
ynpasAsaemoi N0KaNbHOW rMNepTepMmn, B 3TUX OpraHax MeTacTasbl He pa3BMBatOTCA.

KiroueBsie ciioBa: Ynpasnsemas noKanbHas runeptrepmus, HeKpos, 6@30nacHOCTb, MHTAKTUBHbIN, MeTacTasa.
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IMPACT OF ANTIOXIDANT ON THE PROPERTIES OF CARBON-CONTAINING DOLOMITE-SERPEN-
TINITE COMPOSITE

Z. Kovziridze, N. Nizharadze, M. Balakhashvili, G. Bakhtadze, M. Mshvildadze

Resume: Goal: The goal of the present research is selection of an antioxidant and study of its influence on the
main properties of carbon-containing dolomite-serpentinite composite. Optimal composition of dolomite-serpentinite
composite was selected and technological scheme was developed for production of clinker and articles.

Method: Composite was obtained by sample pressing at 100 MPa pressure and further sintering at 1450°C. Physi-
cal and chemical properties of the composites were studied by modern methods.

Results: It was proved that silicon can be used as an antioxidant. Optimal composition of the composite was ob-
tained by adding graphite — 10%, silicon 3% and plasticizer of complex effect -0.8% to the clinker.

Conclusion: Inculcation of the developed technology is recommended in the “Dzirula Group of Enterprises of Re-
fractory Articles” and the products can be used for execution of beddings for baking zones of metallurgical thermal
aggregates and rotating cement sintering furnaces.

Keywords: dolomite-serpentinite clinker; graphite; antioxidant-silicon; plasticizer; methyl-cellulose solution;
technological scheme.

Y1K666.946.6

BVAHUE AHTUOKUCNUTENS HA CBOUCTBA YINIEPOACOAEPKALLIEFO AONOMUTO-CEPMNEH-
TUHUTOBOIO KOMMNO3UTA

3.K. Koe3anpupgse, H.C. Hmkapagse, M.U. banaxawsunm, I.C. Tabaragse, M.Al. MwBungaase

Pe3stome: Lenovto pabomesl sBnseTcs BbIGOP aHTUOKUCIUTENA U U3YYEHUE BUSHUA €ro Ha OCHOBHble CBOMCTBA
[0/0MUTO-CEPNEHTUHUTOBOrO KOMMO3uUTa. BbibpaH onTMManbHbIM COCTaB J,0N10MUTO-CEPNEHTUHUTOBONO KOMMNO3NUTA U
pa3paboTaHa TeXHOMIOrMYecKas cxema Npou3BOACTBA BbICOKOOTHEYNOPHOIO KAWHKepa U U3LeNnid Ha ero OCHOBe.

Memodbi: KOMNO3WUT NONyY4eH NONYCYyXMM NpeccoBaHMem 06pasuoB nog aasaeHnem 100 MMa u nocneayowmm
06XUrom npu Temnepartype 1450°C. MpoBeaeHbl GU3NKO-TEXHUYECKME UCTbITAHUA COBPEMEHHBIMU METOAAMMU.

Pe3syabmamei: YCTaHOBAEHA BO3MOMHOCTb NMPUMEHEHUA CUAULMA B BUAE OKUCAMTEeNA.ONTMManbHbIM cOCTaB
KOMMO3UTa NoJsiydeH ¢ gobasneHnem rpadputa 10 %, cuanumsa 3 % 1 nnactuduKkaTopa KomnaekcHoro gencrema -0,8 %.

3aknwveHue: PeKOMEHAOBAaHO BHeApeHMe pa3paboTaHHOW TexHosorMM Ha [3upynbckom «KombuHaTe
OTHEYMOpPHbIX U3LEeNUA» U NPUMEHeHWe n3gennin ana GyTepoBKM MeTaslypruyecknx TenaoBbIX arperatos U 30HbI
CNeKaHWA LLeMeHTOO06XMNroBbIX BPALLAIOLLMXCA NeYei.

KnioueBble cnoBa: 40N0OMUTO-CEPNEHTUHUTOBDIN KAMHKEP; rPaduT; aHTUOKUCANTENb-CUNNLMIA; NAacTUdUKATOP;
PacTBOP METUALLENNI0N03bI; TEXHOIOMMYECKas cxema.

http:// www.ceramics.gtu.ge
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bogogs:

4

Veut: g T (Rcut)3:

_4 3

Vlﬂﬂ 3 T (Rlﬂﬂ) b

oo Vour ©0 Vi Fo@dmoagbl aotg s dogps

bgg@mgdol dmEyamdgdls (Ld-Jo), dgbsdsdobsg;

p oMol Joghmbgghmgdol  Imbodbowgdmew

3°odmygbgdgmo 3meodg@ols Lod g@ogy.
Lobogbydo  3meodg@gdols  gd@sgem glmdols-

ngol p obams 10 a/Ld-mob. 0%

dogomgdm, Gmd p =1, a0y o Jops bygmmgdols

dslo domo dmEymmdol Gmenos, obgy:

5330050,

4
Myt = Vout xP= g T (Rout) 3a

4 3
3 TE(Rmn) *

MS-l dobs (Am) godg s dops LggHmgdol
BLgdol (Bomygds@oga@ow, Gmas p=1 /L3, Jomo
doEgemdgool Lbgomdol) Gmaros:

My = Vinn xP=

Am = % 7 [(Rou)*(Rim)'],

oo Roy o0l aodg  Lggdol  @spoygbo  ©s
B™@05 Doy/2. Ripy o0l Jows bggdml @swoglbo
> Be@os: Dip/2.

10 8 ULyb3dgbbosdo  MS-l  Gomwgbmds
353M05635Mm0dgds 1.0 den Lyldgbbosdo 3menodg-
@ols dobol (Qus dp/dem) g@mo MS-I dobobyg (Am-

bg) aoymyzom:
4
Nys= Qus / Am = Qys / 3 7 [(Row) ~(Rinn)’],

Lowo Qus FomImspagbhl  3maodg@ols
(a®0d96do) 1.0 dgn. LyldgbbosTo.
0dols gomgosaolifobgdbom @ma
Rout = Rinn + Ls @b L= kDinn = szinna
30090m:
ut = Rinn +L= Rinn +2k Rinn = (1+2k) Rinna
oo kK ool Jows ©0sdg®®ol Dy, Foeno, hggb
‘Ygdnbgggsdo k= 0.05 (569 Yows ©osdgHeob 5%) ©s
k=0.1(sby oo ©osdg@cols 10%).
350030 250©5J36950L g gasm gomgdm:

Nyis = Qus/ %n (Rinm)® [(142K)-11,

dobols

oby dos osdg@Hom asdmbabyao:
4
Nus=Qus/ 7 (D/2)” [(142K-11. (1)

MS-  dogosbo/log@mm  Jows  dmEgemds
(ZVim), 353565603900, Amym@ 3 Vi Nys,
3obLob@g@magl 1O den byyli3gbbosdo 0bgogligeno-
Ggd 9o mbggoo  gopol  (bmyssw  Lomboly)
doEga@mosl (Vep), mdgeolsi dgoiogl MS-ols
xodgdo  (Nus) @omegbmds  (bbgs  Lodyggdom,
0nbggoo Bobol Mo InEyamodss 0bgogliygmom g

b0 MS-Jo, @mdganlei dgoEegl 1.0 deo
396%0s):

bl
2:\/inn = Vinn X NMS =
4
T (Rinn) ¥ x QMS / ? T [(Rout)3_(Rinn)3]=

= (Rinn) } QMS/(Rout)3_(Rinn)3-

[SSEINN

3060086 EZVip,= Vi, 10 den  ULyl3gbbosTo
06308 gmotgdygmo mnbggoo gobol dmEyammds
353M0mgengds:

Ve = (Ri)” Quis/ (Rou) ~(Rins)” mL,
bo@o3 Vi 90l ghmo MS-ob dops dmEygarmds;
Nups ool MS @ompgbmds 1.0 den Lylsgbbosdo;

Vep 060l yggaos MS-9o  0bzoglygmodgdygao
nbggoo  gopol  Jmeosbo  InEygmmds (56

06308Lgmotgdoygmo Foao); Roy s@ol gomg bgg-
Aol Googlio; R, s@ol dops Lggdml @spoylo.
10 g ULylb3dgbbosdo (Amdgemoi  dgoiegls
dogmlygg@mgdol Nys Gomogbmdal) 0bgogligeno-
Ggogmo  mbggeo  goboll  Fogmo  3Gm3g6Hdo
(Vep%) @ogoos:
Vep% = (Vgp /1) -100 =
= [(Rinn)’ Quis/ (Row) —(Rinn)’ 1 -100 %.
0 ao30mgoeolfobgdom, GmI
Rout = (1+2k) Rinn

s hogligodm  bgws  aobBmargdsTo,  dodFogo
oMo Jdbols Igdw gy ogomgdm:
Vir% = Qus/ (172k)° 1. )

obyy, gm@dgas  (2)-0b  dgbsdsdolo, 1 dao
byb3gbbosdo Bmmoglgdyao MS-l Jows InEy-
@eds s, dgbsdodolbop, o IJmmogbgdbgmo mbg-
3500 gbols Fogo V%, ©sdmgowgdyemos dbe-
OE 06 300990y —  3000530M3GMIMAG0-
oo 253myYgbgdgamo  dmanodg@ols doboby (Qus)
> Ygg30m3maogmse MS-I 3gomols Lobigby
Omam® ;3 dops ©osdgd@mol Foabyg (k) dmdgemoi
350bgoM0Tgdolisls  dgodhggs  wodggdom  (Pggb
‘Ygdombgggodo k=005 (5%) o6 0.1 (10%) @s @ s>c0ls
©53m gogdgmo  Jog@mbiggdml  bmdgdbg). oy
0049 9390m, GMI Ggo@y@  Lodysxosdo [o®dmd
dbogro Lbgoobbgs bmdols MS-ol ggoaol Loljols
> dos ©05dgBM0l Mmsbsgs®Emds 5O 03380 gos,

dnggmmdol  gomgyedo  Fo®dmJdbogro  MS-ols
xo3YM0  Bggoemds  ©admgogdgmos  dbmenme

350 slsdbogdmam  godmygbgdymmo 3maodg®ols
doloby Imgygemdols 0dsgg gOmgymbg  aoosh-
3oM0dgdom. bbgs Lodyggdom, @sdwgbxgoi dg@o
06985 50gd @ 3meodg@ol dobs, gm@dyms (2)-
ol dglodsdolop, 0dpgbxg®d dgHo odbgds 0bgog-
bgemodgdgmo  Lombols  Foano,  dop@ed  figgbo
533960l 30HM9dTo, gl oo 5@ 0gbgds ©sdm-
30900 MS-o bmdgdbg - by [o®dmodbgds
93009 (ogydgom, Tos osdgdGom 5 ud) oy
00 bmdol (sgydgom, dows ©osdgd®om 100 pd)
d0300ggmmgdo, domdo  dmmsglgdyao  Lombols
K030 JoEymmds 0dbgds ghmo ©s o0pogg. gL
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S0 Jodgo  sLAYMEgds  3be. 14 dmbo-
(39990000 My Asdmygbgdyeno dmarodg@ols sbiss 20
da/3em > MS-b gg@ol Lboljgs dops ©0s3g@®ols
(Dinn.) 5% (k=0.05), 3>90b MS-l ULbgowobbgs dogs
©osdgd@obsls (5, 10, 20, 50 s 100 upd) MS
bgb3gbbosdo 0bgsgglygamomgdygmmo mbggoo gobols
Fogmo  (Vep%) g@gemgmos o  dgoggbl  6.04%
(bA. 1); MS-l g9aols Lobjol gob@eolsl Jogs
©05dgH@ol  10%-dpg (k=0.10), 0bgoxlymomgdyao
nbggoeo gobols Foano dzocdgds 2.74%-dwg (3bo.

2).  Bows  @osdgBdols s ggowol  Lobgol
350G gdolols 03039  ©3m3ogdgmgos  Mhgds
3me0dg@ol dobol gob@wolol. Bopogomsw, 0y
3m0dg@ols  Bolbol  aogb®wom 25-xg@. oby 50
dp/3e-dg (b, 3 s 4), obgoglymodgdyemo
onbggoo  gobol  Foangdo, Gmam@E  Jobsgeme-
bgeo ogm, 2o0bOEgds 25-x9@, sdobmob FPBe®
dowomo 0]bgds MS-I 3geeols bogargdo LobJolsl
- Ygbsdsdobop 15.1% @mEs k=005 s 6.85% dm3s
k=0.10.

agbGoano 1
06358 bgmamgdgmo mbggowo gsbol Fogmo Vep% MS-obogol,
Omdgemns ggemols Loljgs ows ©asdgd®ol (Dim.) 5% (k=0.05),
bognm godmygbgdgmo 3mmodg@ols dobs Qus=20 3p/de
(0gmGogmo 255635003 g0s)
(330500 3561599BH 900

MS Bos 00539660, 5.0 10.0 20.0 50.0 100.0
Dinn.a “8
MS 3900l bolidy 0.25 0.5 1.0 2.5 5.0
L =0.05 Dy, 0

1.0 3¢ MS bgb396B0sdo 0b35x3BoMmgdmmwo mbgzso

a3sDol fowo, Vep%

6.04 6.04 6.04 6.04 6.04
@abGogno 2
06 goglgmotigdygmo mbggoeo Bsbol Fomo Vep% MS-obmgols,
OmIgeons ggemols Loljgs Tows ©asdg@®ol (Dim.) 10% (k=0.10),
bognm g0dmygbgdgmo 3mmodg@ols dobs Qus=20 3p/de
(0gmGogmo 255635003 g0s)
(330500 356589¢HJo0

MS Gos 0sdg@EHmo, 5.0 10.0 20.0 50.0 100.0
Dinn.s “a
MS 3900l bobdg 0.5 1.0 2.0 5.0 10.0
L =0.10 Djyy,, pd

1.0 3¢ MS bgb396%B0sdo 0b635x3BoMmgdmmwo mbgzso

a3sDol fowo, Vep%

2.74

2.74 2.74 2.74 2.74
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3gbGoano 3

06358 gmamgdgmo mbggowo gsbol Fogwo Vep% MS-obogol,
Gedgmns ggemol Loldgs Tows ©0sdgd®ol (Dinm.) 5% (k=0.05),
boamm 20dmygbgogmo 3meodgdol dobs Qus=50 dp/dem
(0gm@oygmo gosbysMm0Tgds)

(33WoEO 3565393 M9d0

MS dos 0539360, 5.0 10.0 20.0 50.0 100.0
Dinn.a Ha

MS 39000l bolidy 0.25 0.5 1.0 2.5 5.0
L =0.05 Djpy, nd

1.0 e MS bm3gbBosdo 063583Lwmomgdmwo mbggzso

35%bob fowo, Vep%

15.10 15.10 15.10 15.10 15.10
abGogno 4
06 3ox5lgmotigdgmo mbggoeo Bsbol Foo Vg% MS-obmgols,
OmIgeons ggemols Loljgs Tows ©asdgd®ol (Din.) 10% (k=0.10),
bomm 20dmygbgogmo 3meodgdol dobs Qus=50 dp/dem
(0gm@ogmo 255635003 g0s)
(330500 356589¢Hgo0
MS dos ©osdg@ oo, 5.0 10.0 20.0 50.0 100.0
Dinn.s “-a
MS 39000l bolidy 0.5 1.0 2.0 5.0 10.0
L =0.10 Dy, ud
1.0 3¢ MS bgb396B0sdo 0b635x3BoMmgdmmwo mbgzso
3s%bob fowo, Vep%
6.85 6.85 6.85 6.85 6.85
@53 dggbgds MS-L @Gogbgl (Nms) 1 deo 3b@. 1); bogoem o9 Qus = 20 3y/dgn s k = 0.10,

d0400bL3gbbosdo, AmamAE  Aodmdobomgmdls
Ro®I s (1)-0056, 030 3g0MEgds dogBmbggmmls
bmdols (dos  ©osdgd@ols  Diy) ©s  ggoaols
LolJolb (3mgno3ogbd k-b) bOom. dsysmomsg,
0y Qus=20 3p/de» s k=0.05, 95Fob 1 dgo
3046009 L396%0500  Joopgds 92x108  (3ogmo  5ud
Jos  osdgdmol  IJmby  dogmmlggam;  my
dogmlyg@ml  ©osdgd®o  ao0bMEgds, dogomo-
0o, 100 pd-dpg, 95Tob 1 Jao  Lylb3gbbosTo
30400bggmmgdol  Gogbgo  gdgodogds  1.1x105-
dog (gb®. 5). 83 @AMl dogOmbyggmmgdols xo-
I9M0 B 93o0mds, HMAMMG 9339 §0Jg0m, 5@ 033
9gds (08 30M0dgHBgdolomgols Vg% = 6.04%,

1 9o Lgl3ghbosTo doowgds 42 108 (3ogo 5 pd
Fows ©05dgH®ol IJmby dogombggem ws 5.2 %104
@gogeo 100 pd oo  wosdgddol  dJmby
dogmlggam (gbe. 6). Joghmliggmmgdols xody®o
Bggomds o3 Jgdmbgggeodo doMegds 2.74%-dwyg
(GbA. 2). 3m@odgdhol dobol  gobdws Qus=50
dp/d@n-dg  (oby 2.5-xg®) obggzg Aol bydol-
dog®o bmdols dog@mlggOmgdols Gomeybmdsls 2,5-
xg® (dgoposdgm @b, 5 ©o 6-0l Jmbszgdgdo);
2dgbx g3y 0b@Pgds dog@mlggmmgdol xodyg®o
Bggomds (dgopotign b, 1 s 3 s @gb@a. 2
s 4-0l Imboigdgoo).
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30300bggMHmgdols Gomwgbmds (Nus) 10 3o byldgbbosBo
3m@odg@ol 3gmseo M5mEgbmdolisls (Qums),
Omeglbsg MS 3gomol Lolggs 5% (k = 0.05)

@abGogao 5

90360mbLEgOHML dos 039GO0,
Qus, 86/ 8@ D 3
mn» “’
5 10 20 | 50 100
3036HMLBIOHML 3gwob Loldy,
L, ud
0.25 0.5 1.0 2.5 5.0
90360mLBgOMgdol Goibzo,
NMS /a@
20 9.2x10° 1.1x10° 1.5x107 9.2 x10° 1.1x10°
50 2.3x10° 2.8x10° 3.8x10 2.3 x10° 2.8x10°
abGogno 6
3030018ggMHmgdol Gomwgbmds (Nus) 10 3go bygli3gbbosBo
3m@0dg@ol 3gespo M3mEgbmdolisl (Qums),
Geeglbsg MS ggomol bobggs 10% (k = 0.10)
Qus, 8/0e 90360mbLEgOHML dos 039GO0,
Dinns Ha
5 10 | 20 | 50 100
3036MLRgOHML 3gwob Loldy,
L, nud
0.5 1.0 2.0 5.0 10.0
30360mbBgOMgdol Goibzo,
NMS /aq’
20 4.2 x10° 5210 6.5 x10° 42 x10° 52 x10"
50 1.0 x10° 1.3 x10° 1.6 x107 1.0 x10° 1.3 x10
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UDC 669.621.762

COMPUTATION OF THE NUMBER AND LOADING CAPACITY OF MICROSPHERES DEPENDING
ON THEIR GEOMETRICAL PARAMETERS

N. Sinauridze, S. Badzgaradze, N. Kutsiava, T. Kantaria, T. Kantaria, R. Katsarava

Resume: Goal: One of the convenient and highly promising means for controlled and target administration of
drugs is their encapsulation of drugs in microspheres made of polymers (drug delivery microcontainers). Micro-
containers loaded with drugs are obtained and used in liquid phase (mainly in water) as micro-suspensions. In the pro-
cess of their fabrication, water phase together with the dissolved drug is incorporated into the microcontainers con-
tainer. Total capacity of microcontainers should depend on their number and the capacity of a microsphere which, in
turn, should depend on the polymer’s quantity per unit volume of microsuspension, on micro-spheres inner diameter
and wall thickness. The goal of the report is computation of the capacity of micro-containers per unit volume of mi-
crosuspension in terms of the above mentioned parameters.

Method: We have carried out theoretical computations of the dependence of total capacity of the interior of mi-
cro-containers per micro-suspension volume unit (1 ml) in terms of a polymer’s quantity, micro-containers wall thick-
ness and inner diameter. For the computations we used a spherical model of a hollow microcontainer.

Result: Theoretical calculations showed that total capacity of microspheres per unit volume of micro-suspension
and, respectively, a portion of encapsulated liquid phase, for the given wall thickness of a microsphere and the given
quantity of a polymer doesn’t depend on the size (inner diameter) of a microsphere. At the fixed quantity of the used
polymer the number of microspheres per unit volume of micro-suspension (1 ml) increases with decreasing their inner
diameter and wall thickness.

Conclusion: By theoretical computations we determined total capacity of micro-containers and their number per
unit volume of micro-suspension as a function of both geometrical parameters of the microspheres and quantity of
the polymer used for their fabricating.

Key words: number of microspheres per unit volume; microspheres capacity; parameters influencing capacity;
diameter of a microsphere; wall thickness of a microsphere; quantity of a polymer.
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YAK 669.621.762

PACYET YUC/IA U CYMMAPHON EMKOCTU MUKPOCPHEP B EAUHULEE OBEMA MUKPOCYC-
NEH3UUN B SABUCUMOCTU OT UX TEOMETPUHECKMUX NAPAMETPOB

H.O. CuHaypup3se, C.A. baasrapaase, H.A. Kyuuasa, T.4l. Kantapua, T.[. KaHntapua, P.[l. Kauapasa

Pestome: Ljeab: OpHUM 13 ya06HbIX M NEPCNEKTUBHbLIX CNOCOBOB AOCTAaBKM JIEKAPCTB ABAAETCA UX BKIOYEHUE B
nonumepHble MUKpochepbl (MUKPOKOHTENHepPbI). HarpyKeHHble JEeKapCTBOM MWKPOKOHTEMHEpPbl MNoJyYaloT W
MCMONb3YIOT B UAKoi ¢dase (B OCHOBHOM B BOAE) B BUAE MWKPOCYCNeH3wi. B npouecce nonyyeHus mukpocdep
NPOMUCXOAMUT BK/OYEHWEe BOAHON dasbl B MUKPOKOHTEMHEP BMeCTe C PacTBOPEHHbIM B Hel npenapatom. CymmapHas
€MKOCTb MMKPOKOHTEMHEPa [0/1KHA 3aBUCETb OT 06bEMa BHYTPEHHEN NON0CTU OTAENbHbIX MUKpochep U KUX Yncna,
4TO, B CBOK O4Yepesb 3aBUCUT OT MACCbl UCMONBL30BAHHOIO A/A MPUTOTOBAEHUA MUKpochep noanmepa B efuHuULe
06beMa MUKPOCYCNEeH3NN, OT BHYTPEHHErO ANaMeTpa U TO/LUMHBI CTEHKU MUKpochepbl.

Llenb uccnedosaHus - pacyéT CyMMapHOlM eMKOCTM MUKpocdep B 3aBMCMMOCTM OT YNOMAHYTbIX NMapamMeTpoB B
efnHuLe 06bemMa MUKPOCYCNEH3UMN.

Memod: PacueT NnpoBOAUAM C UCMONb30BaHWEM chHepryecKol MOAENN MUKPOKOHTEHepa.

Pe3yabmam: pacyeToM YCTAHOB/MEHO, YTO 06Llas cymmapHas €eMmKOCTb MUKpochep B eauHuue obbema
MMWKPOCYCMEH3UN U, COOTBETCTBEHHO, A0/ UHKAMNCY/IMPOBAHHOW B HUX KUAKOM $asbl Npy AAHHON TONLWMHE CTEHKU
MUKpochepbl U JaHHOM Macce NMoMMepa He 3aBUCUT OT BHYTPEHHero auamertpa mukpocdepsbl. Mpu nocTosHHOM
Macce MoAMMEpa YUCIO0 MUKpochep B eAuHWLE Ob6bemMa MWKPOCYCMEH3UW YBEIWUYMBAETCA C YMEHbLUEeHWEM
BHYTPEHHEro AnameTpa U TONLMHbI CTEHKU MUKpOCcdepbl.

3akniovyeHue: PacieTom onpegeneHa CyMMapHaa eMKOCTb MUKPOKOHTEMHEPOB M UX YUCAO B eauHULe obbema
MMWKPOCYCNEH3UM B 3aBUCMMOCTU OT FEOMETPUYECKUX MAPamMeTpoB MUKPOChep U KoauuyecTBa MoMMepa, UCMOoJb-
30BaHHOrO A/1A UX NONYYEHWA.

Kntouesble cnoBa: umcno mukpocdep Ha eamHuLy obbema; eMKOCTb MUKpochep; napameTpbl onpeaensowme
€MKOCTb; AMaMeTp MUKpochep; TONLLMHA CTEHKM MUKPOCPEpPbI; Macca MCMo/1b30BaHHOIo NoMmMepa.

http:// www.ceramics.gtu.ge
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9. ©9398®adg, TO. Bogynbogs, b. 3330080

JodomBo s domemaon@o Bgdbmeemangdol 93083960, LsJs@mggamls 6{][]50(3‘2](4)0 960390L0E 9B 0, Lodoc-

nggeeem, 0175, mdognolo, gob@sgst 69

E-mail: n.kutsiava@gtu.ge

gbondyg:  Jobobo: Ig-17  Loggynbol  domggeno
bobggomo  LoJommggermTo  sm0bodbs
94Mbmdogdo s 3mmodogy®o  s@dsgermdom.
0dg@gmols bodggnmdo, ag@ools s goblsggmmgdom
bodgadganml  bodmog®mgddo  segoeo  JJmbos
2@59@m  Lobioggmm  aodesddbol, @o3  bsmgnsw
353m0bs@e 30T 39 mbdols  gobgoms®gdols hobslo-
bgdols FomdmJdbodo, bgemmlbmdols ©s Lmgeols
dg90bgmdol Jmgemo  @ogo  sMagdols  Lf®egse
356300009350, s@doganmds  aobozows  Jodools
3@o]Boggmds, Logmasbmgmgdem  gsdmygbgdodsc,
OM3gads3 oo AMEO 5@b0dbyeno
oM gd0l  Foddo@dgoym  [oblgansdo. o3 ¢30bsl-
3bgeds,  olggg  Lop@dbmdo  @Gmeno  gsbergas
bogggd0 30mEydgdoli gmblg@gsaools dgmmegdols
smgolgdols ©s @obggiodo gl 9gobsligbgao 3o

Logdmem

000535ds

mogols  dbMog, opse  gbdomgdmes  dsTobge
dolobagmdol  do@bgol  ©s  bsdw@ol  3g@om-
olbomgols  boba@darogo @m0  emgmsmols

3530bmggols s dnbdsmgodsdo.

50bodbyamo  3MmEgbol Iggoligdobomgols dgg-
@0 Fgotm s@Olgdbmdl, @mdmgddoi o8 3g@omwols
LoJodmggerml  ob@maoolomngol dognbg Loob@g-
Ggbm  3bmdgdos s,  dog®sd  dgodangds
0mdgol, Gmd o0a0 bomobowm, boasbygom
bogngol  Lopobo o gmxgoms. gmggeogg gl go
d090omgdl  boFOMmIol  SJHPomdsby o o3
dodo@mnyga gdbom g3 gggool ho@o@gdols dobobdg-
Yobognmdsby.

Jgoorwe:. Jgbododobo  3bmdgdol s obGmmo-
90 BodBgool Inbadogdemoe 53@MMYd0  ©gy@-
©bgb  wolbsgmgm  Lodstmggarm@o  dmwgslg
odogmogao  dobombg@gdol  hobsTgHgdl  (pmb
@addgdBobol, JOolGgnmag gobEgmol, 30g@tm
gmo goggl s Lbgs dolombgdgdols (36mdgdo),

dgom  Jooge  @ohy@eHyogm  Tgodmgol,
gobma@sgoge  modg@o@ s, o®Jgmamaoy®o
bolosmols bsdOmdgol, GmIgmms dgbfogensd dom
Lodygoagds 39Mompol  slogegm
bododmggermdo  bgdmo  gobboagmmo  mgds@ogols
Ygbodsdobog s bgogmo bgdsmo s@gfg@om.
daogao: Imdogdygends Jobogrsd shggbs s@bod-
bgem0 LoJotmggarmdo
3ModBoggeo  Jodool Logdome domogno ©mbg o
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UDC 664.8/9
SOME OF THE METHODS OF FOOD PRESERVATION
M. Demetradze, tR. Chagunava, N. Kutsiava

Resume: The goal: The first part of the 17th century was marked by economic and political progress. In the prin-
cipalities of Imereti, Guria, and especially Samegrelo, a number of positive transformations took place, such as the ap-
pearance of rudimentary forms of industrial enterprise and the rapid development of numerous agricultural fields and
craftsmanship. Gains were made in applied chemistry as well, which played a major role in the advancement of the
aforementioned fields. The latter also played a significant role in developing and utilizing food preservation methods,
which helped the population preserve food and consume it for long periods of time during winter and the lent.

A number of interesting sources that include very interesting data on Georgia at this period exist to evaluate this
process, but the latter has not been properly discussed. All of this points to the urgency of the subject and the im-
portance of doing research in this direction.

Method: In order to obtain relevant data and historical facts, the authors relied on the recordings of Italian mis-
sionaries working in Western Georgia, (the recordings of (Don Lambertini, Christopher Castile, Pietro della Valle.and
other missionaries) as well as on old Georgian literary sources, ethnographic literature, and works of archeological na-
ture. Studying these sources allowed the authors to describe the picture of Western Georgia during that period ac-
cording to the themes described above.

Outcome: The obtained materials demonstrated quite a high standard of applied chemistry in Western Georgia
and its role in developing and employing food preservation methods. It also showed that a number of physical and
chemical methods that were applied during this process have been preserved and can be practiced even today. There
have also been preserved individual fragments of the described process.

Conclusion: The work contains numerous noteworthy facts from the history of chemistry and the history of Geor-
gia. It has an interesting way of presenting the development level of applied chemistry in Western Georgia. The practi-
cal Analysis of the processes mentioned above, has shown that the number of fragments of the methodology for the
conservation used at that time, are nowadays still realizable in practice.

Key words: Missionary; Principal Levan Il Dadiani; conservation; applied chemistry; Odishi Principality; Don Lam-
bertini; Christopher Castile; Pietro della Valle.

YK 664.8/9
METOAbl KOHCEPBALUN HEKOTOPbIX MULLEEBbIX MPOAYKTOB
M.b. lemeTpapg3e, T P.B. YaryHasa, H.A. Kyunasa

Pestome: Lenb: Mepsas nonosuHa XVII Beka B pysun oTMevyeHa OBWMUM 3KOHOMMYECKUM U MOJAUTUYECKMM
noabEMOM. B MepeTUHCKOM, F'YPUIACKOM M 0COBEHHO MErPesibCKOM KHAMKECTBAX MMEIM MECTO He o4HO bnharogatHoe
npeobpasoBaHue (NepecTpoiika), 4To ABHO OTPA3U/IOCh B 3aPOXKAEHUMN PA3BUTON NPOMBIWIEHHOCTU M B LEAOM page
OoTpacnen CenbCcKkoro xo3scTea M pemecen. MNoaém NPoU3OWEN U B NPAKTUYECKOW XMMUK, KOTOpaA 6o/blUy posb
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cbirpasa B YCMELWHOM NpOorpecce 0OTMEYEHHbIX OTpac/ieid. Bcé 3To oKasano owyTumoe Bo3aeicTBMe (NocTynaTenbHoe
pasBWUTUE) HA OCBOEHME U yydLIEHME METOA0B KOHCepBaLMM MULLEBbIX NPOAYKTOB. B cBOO ouepeab, 31O, co cBOEW
CTOPOHbI O4€Hb MOMOT/I0 HAaCeIeHMIO B NepPMObl 3MMbl M MPOCTA CEKOHOMMTbL NMPOAYKTbI B NPOAO/IKUTENBHOE BPEMA.

[na oueHKM oTMeYeHHOro npoLecca CyLecTByeT MHOTO MHTEPECHbIX UCTOYHUKOB, B KOTOPbIX COXPAaHUINCL OYEHb
WHTepecHble cBeAeHna 06 nctopun Mpysum Toro nepuoaa, HO cneayer cKasaTb, YTO 3TO He CTaso NpPeaMeTOM Hag-
JIE}KALLEero 3KCTPEHHOTO MAacCMOTPeHUs. Bcé UTo yKasbiBaeT Ha aKTyalbHOCTb 3TUX M3bICKAaHUI U LenecoobpasHocTb
npoBseseHnA nccnegoBaHum.

Memod: [na noucka COOTBETCTBEHHbIX CBEAEHUN U UCTOpUYECKMX (AKTOB aBTOPbI OMMPaAnUCb Ha 3anucu
UTaNbAHCKUX AeAaTeneill - MUCCMOHepPoB B 3anagHou Mpysuu (LoH NlambeptnHu, Kpuctopop Kactens, MNbetpo Aena
Bane v cBeAeHUA ApYrux MUCCUOHEPOB), APYrMe CTapble FPy3UHCKME UTePaTypHble UCTOYHUKM, STHOrpaduUecKyo
NMTepaTypy, paboTbl apXxeonornyeckoro xapaktepa, U3yyeHre KOTopbIX NO3BOANA0 aBTOPaM ONMUCATb NOJIHYIO KapTUHY
TeMaTMKM TOro nepuosa B 3anasHol Mpysuu.

Pe3ynbmam: HaviaeHHble maTepuanbl NOKasaan JOCTAaTOYHO BbICOKUI YPOBEHb NMPAKTUYECKOM XMMUK B 3aMagHOM
Ipy3uun Toro nepmoga n eé€ posb B OCBOEHUN U COBEPLUEHCTBOBAHWWM METOA0B KOHCEPBALMWU MULLEBbIX NPOAYKTOB.
MHOro GuU3nN4eCcKMX U XMMUYECKUX METOL,0B NPUMEHEHHBIX AN 3TOF0 NPOLLecca A0 CEroAHALLHEro AHA COXPaHUANCH U
peanun3yloTca Ha NPaKTUKe, TaKXKe 3aluLleHbl OTAeNbHble GparMmeHTbl, XapaKTepHble ANA 3TOro npovecca.

Bbigod: PaboTa conepKUT MHOXKECTBO Tpebylolmx BHMMaHWA ¢GaKToB, B KOTOPOM WHTEPEecHO npeacTaBfeH
YPOBEHb Pa3BUTUA NpakTU4eckon xmumum XVII BeKa. MNpaKTUYecKnin aHan3 NpoLLeccoB, YNOMAHYTbIX Bbille, NOKasan,
4YTO Uenbi pag dbparmeHTOB METOA0/I0TMU KOHCEepBaL MM, UCMOJb3yeMbIX B TO BpeMs, Ha CEroAHALWHUA AeHb no-
npexHemy peannsyemo Ha NpakTUKe.

Kntouesble cnoBa: muccroHep; npasuTens JlesaH Il JagnaHu; KoHcepBauma; NPaKTUYECKan XMMUA; KHAXKECTBO
Opuwun; OoH NambeptuHn; Xpuctodop Kactens; Mbetpo Oena Bane.

http:// www.ceramics.gtu.ge
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CHEMICAL EQUILIBRIUM AND QUALITATIVE ASSESSMENT OF ITS DIRECTION SHIFT
I. Berdzenishvili, M. Siradze, S. Hitalishvili, I. Kobaladze

Resume: Goal: prediction and assessment of the direction of chemical equilibrium shift caused by external fac-
tors. In this work an important example of chemical equilibrium that is the basis of the Haber process for the industrial

production of ammonia has been considered.

Method: the direction of chemical equilibrium shift with the changing external conditions (concentration, temper-
ature, pressure) was qualitatively assessed using thermodynamic principle of dynamic equilibrium (Le Chatelier’s prin-

ciple).

Results: we illustrate the application of Le Chatelier’s principle to obtain more reaction product —ammonia and to
predict and determine shifts in equilibrium if the external conditions are changed.



Conclusion: ammonia synthesis optimization is a topic of high interest in industry due to the growing demand for
nitrogen fertilizers. It is shown, that the Haber process is carried out at a pressure of 200 atm and a temperature of
450-5000C using an iron catalyst, promoted by potassium and alumina oxides.

Key words: chemical equilibrium; ammonia; synthesis; product; external conditions; shift; direction.

YOK 541.11
XUMUYECKOE PABHOBECUE N KAYECTBEHHAA OLLEHKA HANPABJIEHUA ETO CMELLEHUNA
WU.l. bepaseHnwsunn, M.I. Cupagase, C.B. Xutanuwsunun, U.[. Kobanagse

Pesiome: Llenb pabomeoi: NporHO3MpPOBaHME W OLEHKA HaMpaB/eHWA CMELLEHUS XMMWYECKOTO PaBHOBECUS,
BbI3BAHHOIO BO34EMCTBMEM BHELWHUX HaKTopoB. B paboTe paccMOTPeH BarKHbIV NMPUMEpP XMMUYECKOro paBHOBECHs,
npeacTaBAAOWMIA OCHOBY NpoLecca Mabepa Ana NPOMbILLIEHHOTO MPOU3BOACTBA aMMMUAKa.

Memod: HanpaBieHWe CMeLLeHUA XMMUYECKOTO PaBHOBECUA NP U3MEHEHUA BHELLUHUX YCOBUI (KOHLEHTpauums,
TemnepaTtypa, [aBfeHWe) OLEHMBANOCb KAYECTBEHHO Ha OCHOBE TEPMOAMHAMMYECKOTO MPWUHLMNA MOABUMKHOIO
pasHoBecus (npuHumn fle WaTtenbe).

Pe3yabmamei: npeacTaBieHo npumeHeHue npuHumna fle LaTtenbe ¢ uenblo nonyyeHna 6o0nbliero Koanyecrsa
NPOAYKTa peakuMn — amMmuaka, a TakXKe MPOrHO3MPOBaHMA W OLEHKM HanpaB/ieHUA CMeLLeHUA paBHOBECUA MNpu
WU3MEHEHUU BHELLHUWX YCNOBUIA.

Bbi60o0bl: ONTUMM3ALMA CUHTE3a aMMMaKa ABNAETCA NPegMeTOM MOBbILIEHHOIO MHTEpPeca CO CTOPOHbI NPOMBbILL-
NIEHHOCTU M3-3a pacTyLLero cnpoca Ha a3oTHble yaobpeHua. MokasaHo, Yto npouecc Mabepa ocywecTBaseTca npu
nasneHnn 200 atm n temnepartype 450-5000C; B KayecTBe KaTanun3aTopa MCMONb3YETCA *Kenes3o, aKTMBUMPOBAHHOEe
OKCUAAMM KanuAa 1 aNtoMUHUA.

Kntouesble €/n0Ba: xMmuyeckoe paBHOBECME, aMMUAK; CUHTE3; MPOAYKT; BHELWHME YCN0BUA; CMELLeHMe; Han-
paBneHue.
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UDC 669.168

LEARNING THE POSSIBILITIES OF USING FERROALLOY REMNANTS IN MELTING PROCESS OF SILI-

COMANGANESE

B. Maisuradze, Z. Simongulashvili, I. Maisuradze, T. Maisuradze

Resume: Objective: onjectvie of the work is to develop technological scheme for receiving ecologically safe and
economically efficient, new silicomanganese in stock using complex brickets made of production remnants.

Method: When cutting production remnants into pieces bricketing method is used and during melting the silico-
manganese in furnace with carbothermal method.
Results: Sources for receiving magnesium and carbon containing remnants of ferroalloy production are learnt and
analysed; possibilities of receiving complex brickets from mentioned remnants and using them in the process of sili-
coamnganese production allowing to make technological scheme for saving resources.
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Conclusion: Basing on conducted theoretical and experimental studies the most rational and perspective technol-
ogy for using magnesium and carbon containing remnants of ferroalloys was developed allowing to save expensive
stock materials (magnesium concentrate, quartzrock), decreease expenditure of electricity and decrease prime cost of
production basing on it.

Key words: Magnesium ore; dross; respiratory dust; slurry; silicomanganese; complex bricket; quartzrock; coal.

YK 669.168

MU3YYEHUE BO3MOXXHOCTU MUCNOJIb3OBAHUA PEPPOCMJIABHbIX OTXOA40OB B MPOLECCE
BbINMNJIABKU CUWJIMKOMPIAHLA

b.l. Maiicypaase, 3.A. CumoHrynawsuau, N.b. Maiicypagse, T.I. Maiicypagse

Pe3tome: Lenb: Pa3paboTaTb HOBYIO, SKOHOMMYECKMIA U IKONOrMYECKMIt 6e3BpeaHylo TEXHOOTMYECKYIO CXeMy
NPOu3BOACTBA CUMAMKOMAPraHLa B LUMXTE, C MCMOJIb30BaHMEM KOMMJEKCHbIX BPUKETOB MONYYEHHbIX M3 OTX0A0B
npounssoacTea GpeppocnnaBos.

MeTtopa: [NA OKyCKOBaHMA OTXO40B MPOM3BOACTBA MCNO/Mb30BaH cnocob 6puMKeTMpPOBaHMA, a MPWU BbiNIaBKe
CUIMKOMPTraHLLa UCNO/Ib30BaH KapboTepMUYECKMIA METOA.

Pe3ynbTatbl: M3y4eHO W NPOaHaIM3NPOBAHO NPOUCXOXKAEHME MAPraHeuCcoAepKaAWMUX U YrIepoaocoaepKaLLmX
0TX0A0B GeppocnaBHOro NPonsBoAcTBa. PaspaboTaHbl BO3MOMKHOCTM MOJYYEHUSA U MUCMNOb30BAaHUA KOMMIEKCHbIX
6pMKeTOB M3 3TUX OTXOALOB B MpoLecce MNPOU3BOACTBA CUAMKOMAapraHua, 4YTo AaeT BO3MOMKHOCTb CO3AaHusA
pecypcocbeperatoLein TeEXHONOMMYECKOM CXEMDbI.

3aKknouyeHune: Ha OCHOBaHUMN TEOPETUYECKUX U IKCMIEPUMEHTANIbHbIX UCCNEeA0BAHNIN pa3paboTaHa paLMOHaNbHaA U
NnepcrnekTMBHAA TEXHO/IOFMYECKAA CXeEMa WMCMONb30BaHMA OTX0A0B ¢GeppocniaBHOrO MPOM3BOACTBA, KOTopas AQAET
BO3MOXHOCTb cbepeyb [OPOrocToAlMe LMXTOBble MaTepuanbl (MapraHueBbli KOHUEHTPAT, KOKCUK, KBapLWT),
YMEHBLUUTb Pacxog, 3/1.5HEPTUM U Ha ero OCHOBE YMEHbLIUTb CE6ECTOMMOCTb NPOAYKLMM.

Kntouesble cnoBa: MapraHueBblit KOHUEHTPAT, LWJiaK; PecnpupaumMoHHas Mbiab; WAaM; CUAMKOMapraHew,
KOMMNEKCHbIN BPUKET; KOKCUK; Yroib.

http:// www.ceramics.gtu.ge
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RECEIVING SPECIAL TYPE REDUCING SUBSTANCES FROM TKIBULI COAL
B. Maisuradze, Z. Simongulashvili, I. Maisuradze, T. Maisuradze

Resume: Objective: The goal of the work is receiving special coke reducing sunstances via briketting from Tkibuli

easily caking and gaseous coal.

Method: Briketting was done on MCY-10 type hydravlic press with pressure of 25,0mpa and received brikets were

cokeed at 700-800°C temperate.
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Results: It was found out that to receive mechanically strong brikets optimal parameters are: dampness of coal to
be briketted 6-8%, drying temperature 100-120°C. Minimal pressure of press 20,0-25,0mpa. And optimal parameters
of cokeing briket are: briket heating rate 2,5-4,5°C/min. Final temperature of cokeing 700C-800°C. Duration of delay at
mentioned temperature 60-90min.

Conclusion: received coke-brikets with their physical, chemical and mechanical properties completely correspond
to requirements risen in production of electric ferroalloy which allows us to use it as an alternative of coke breeze.

Key words: Tkibuli coal; binding; coke; mechanical pressure; course briket; coke briket; reducing substance.

YOK 662.74
NONYYEHUE CNELUANBHbBIX BUAOB BOCTOHOBUTENA U3 TKUBYNIbCKUX YT NEN
b.l. Maiicypapgse, 3.A. CumoHrynawsunu, U.b. Maiicypapgse, T.I. Maiicypaase

Pe3tome: Leab: N3 TKMBYNbCKMX TasoBbiX M cnabocnekalowmxca yraei noaydynuTb KOKCBOCTAHOBWUTENb Cheuu-
aNnbHOro BUAA NyTeM 6 pPUKETUPOBAHMUA.

Memod: BpukeTupoBaHWe NPOBOAUNOCL HA rMapasanyeckom npecce tuna MNCY-10 noa gasneHuem 25,0 Mna.
KokcoBaHMe nony4YeHHbIX BpUKETOB NPOBOAMIOCHL Ha TemnepaTtype 700-800°C.

Pe3ynbmameol: YCTaHOBUAN, YTO ONTUMANbHBIMM MAapaMeTpamm A/1A NOSYYEHUA MeXaHUYECKM NPOYHbIX BpPUKeTOB
ABNAIOTCA: BNAKHOCTb yraei aAna 6puKeTMPoBaHUA 6-8%, KOIMYECTBO CBA3YIOLLMX BeLLecTB 6-8%, TemnepaTtypa CyLIKu
100-120°C, MMHUManbHoOe aasneHue npecosaHma 20,0-25,0 Mna. OnTMmanbHble NapaMeTpbl KOKCOBAHUA BPUKETOB:
CKOpoCTb Harpesa 6pukeToB 2,5-4,5°C/MUH, KOHeuyHasa TemnepaTypa KokcoBaHua 700-800°C. BbliaepKa Ha 3ToW
Temnepartype 60-90 muH.

3aknwveHue: ToNyyeHHble KOKCOBPMKETbl CBOMMWU (GUIMKO-XMMUYECKMMU W MEXaHWMYECKMMWU CBOMCTBaMM
NMOJIHOCTbIO COOTBETCTBYIOT TPeb6OBaHUAM 3/1eKTpodeppoCnIaBHOW MPOMBIWAEHHOCTM, YTO [aeT BO3MOXHOCTb
MCMNO/1Ib30BaTb KOKCBOCTOHOBMUTENb a/ibTEPHATUBOM KOKCKKa.

Kntouesble cnoBa: TKMOBY/NbCKMIA Yronb; CBA3YIOWMIA; KOKC, MeXaHWYecKoe AaBNneHMe; Cbipoi BPUKET; KOKco-
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FABRICATION AND ANTIBACTERIAL CHARACTERISTICS OF ZEOLITE POROUS CERAMIC FILTER MO-

DIFIED WITH SILVER

J. Shengelia, G. Tsurtsumia, I. Suladze, T. Tkeshelashvili, V. Tediashvili

Resume: Goal: Fabrication of antibacterial filtrating material.

Method: Method of fabrication of filtrating materials by calcination of white and red clay zeolites and wood saw-
dust followed with modification by particles of metallic silver is developed. To reduce silver ions embedded into matrix
via ion-exchange process, method of indirect electrochemical reduction using hydroquinone-quinine system as a me-

diator is worked out.
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Results: High antibacterial activity of filter in a process of purification of drinking water from bacteria E. coli, meso-
philic aerobic and facultative anaerobic microorganisms is shown.

Conclusion: Modified a zeolite porous ceramic filter by particles of metallic silver can be used to purify drinking
water from bacteria.

Key words: natural zeolite; clay; hydroquinone; ion-exchange; coli-index; colony forming unit.

YK 666.3

U3roToBNEHME MOAUPULIUPOBAHHOIO CEPEBPOM LIEOJIUTOBOIO NOPUCTOIO KEPAMMU-
YECKOIO ®UNbTPA U EFO AHTUBAKTEPUA/IbHBIE CBOMCTBA

Ox.l. Wenrenus, I'.C. Uypuymua, WU.LU. Cynapse, T.M. Tkewenawsunum, B.AxK. Teguawsunum

Pe3tome: Lens: n3rotoBneHune aHTMbaKTepnanbHoro puabTpyoLWwero matepuana.

Memodbi: pa3paboTaH MeToA M3roToBleHWs GUANLTPYIOWEro matepuana nytem obxura ueonurta, 6enon u
KPaCHOM FIMH U APEBECHbIX OMUIOK C NOCAeAyWNUM MOANPULMPOBAHMEM YaCcTULAMKW METa/IMYECKoOro cepebpa.
[na BoccTaHOBNEHMA MOHOB cepebpa, BBEAEHHbIX B MaTpULy NyTeEM MOHHOrO obMeHa, paspaboTaH MeToa HenpamMoro
3N1EKTPOXMMMYECKOTO BOCCTAHOB/IEHMA C UCMNO/Ib30BAHMEM MEAMATOPA - CUCTEMBI TMAPOXUHOH-XUHOH.

Pe3ynbmamel: foKa3aHa BblCOKAA aHTMOAKTepManbHas aKTMBHOCTb GUABTPOB B MPOLLECCE OYUCTKM MUTHEBOWM
BOAbI OT 6aKTepuu E.coli, a TakKe oT Me30PUAbHbIX a3PO6HbIX U GaKyIbTAaTUBHO aHA3POBHbLIX MMKPOOPraHNU3MOB.

3aknwveHue: MoaANPUUMPOBAHBIN METANIMYECKUM Cepebpom LLeONIUTOBLIA NOPUCTbIA KepaMUYecKuin GunbTp
MOMET 6bITb MCNONb30BaH A1 OYUCTKU NUTLEBOW BOAbI OT BakTepum.

Kntouesble €n10Ba: npupoaHblil LEOAUT; FNHA; TMAPOXMHOH; MOHHbIN 0BMEH; KONU-MHAEKC; KonoHueobpasy-
tolan eguMHMLa.
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UDC 669.018.25:621.95.025

INFLUENCE OF PHYSICAL AND MECHANICAL PROPERTIES OF TOOL MATERIALS ON WEAR RE-
SISTANCE OF PRECISION DRILLS

R. Turmanidze, G. Popxadze, G. Tabatadze

Resume: Goal: Was improvement If exploitation properties of precision tools made If tough metsl-ceramic alloys
for production If small dimensional eleqtronic components (SEC) and radio eleqtronic apparatures (REA).

Method: Study of the impact of physical-mechanical gharacteristcs of instrument materials made by the leading
manufacturers of the world with respect to the wear-and-tear properties of precision drills and selection of the mate-
rial, which would possess the high wear criteria in the process of drilling.

Results: Om base of testing of various instruments, the method was developed for adecuate selection of billets for
concrete designation instruments and for the processes of theirconditioning and the analysis of results of their practi-
cal realization was performad for a wide spectrum of tough alloys.

Conclusion: 1t was proved that efficiency of micro-tools made of tough metal-ceramic material alloys alongside
with other parameters, depends greatly on chemical composition of tool material, purity of the components, granula-
tion, and what is most important, on adequate leading of sintering process.

Key words: tough metal-ceramik alloys; radio-electronics; precision instruments; drill; tool instrument.
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YOK 669.018.25:621.95.025

BAUAHUE OU3SUKO-MEXAHUYECKUX CBOWUCTB MHCTPYMEHTA/IbHbIX MATEPUA/ZIOB HA
M3HOCOCTOMKOCTb NPELM3UOHHbBIX CBEP/I

P.C. Typmanupgge, I'.l. Monxags3e, .C.Tabatagse

Pe3tome: Ljeab: YnyyweHune 3KCNAyaTauMOHHbIX CBOMCTB MPEUn3MOHHbIX MHCTPYMEHTOB M3roTOB/IEHHbIX U3 TBEp-
OblX MeTaN/IoKepaMUYeCcKUX MaTepuasnos AN NPOM3BOACTE MasorabapUTHbIX 3/EKTPUYECKMX Y3/10B U PaaMOd/eK-
TPOHHbIX annapaTyp.

Memod: M3yyeHne BAUAHMA GU3UKO-MEXAHUYECKMX CBOWMCTB MHCTPYMEHTaNbHbIX MaTepPMaNoB M3TOTOB/IEHHbIX
nepeaasbiMM NPOM3BOACTBAMM MMPA Ha M3HOCOCTOMKOCTb MPELM3UOHHbLIX CBEp/l M BbIGOP MaTepuana BbICOKMMU
NnoKasaTenamMM No U3HOCOCTOCTH.

Pe3yabmam: Ha OCHOBE MCMbITaHUA PasNMYHbIX MHCTPYMEHTOB pa3paboTaHa meToAMKa MnpasBuibHOro Bbibopa
6anBaHOK M NpoLeccoB 06paboTKM A1 MHCTPYMEHTA KOHKPETHOTO Ha3HaYeHMA U NPOBEAEH aHaNN3 UX NPaAKTUYECKOM
peanusaumm ana 601bLOro CNeKTpa TBePAbIX CNAaBOB.

Bbigodbl: MoTBepXaeH, Y4To 3OGEKTUBHOCTb MMKPOMHCTPYMEHTOB W3rOTOB/EHHbLIX W3 MeTaNNoKepaMUYecKux
TBEPAbIX CMAABOB HapaAy APYrMX NapameTpoB 3aBMCUT OT XMMMUYECKOro COCTaBa MHCTPYMEHTaNnbHOro maTtepuana,
YUCTOTbl KOMMOHEHTOB, 3€PHUCTOCTU M YTO Camoe rNaBHOE MPaBUIbHOMO MPOBEAEHUA NPOLLECCOB CMeKaHus, pesy/b-
TaTOM 4ero ABAATCA GUINKO-MEXaHUYECKME M IKCMIyaTauMoHHbIe CBOMCTBA.

KntoueBble cnoBa: MpeunsmoHHbI UHCTPYMEHT; PENXKYLLMIA UHCTPYMEHT; CnpanbHble Bepsa; MHCTPYMEHTab-
Hble MaTepuansi.

http:// www.ceramics.gtu.ge
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