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ESTABLISHMENT OF OPTIMUM CHARACTERISTICS OF LIQUID GLASS — BINDER OF
MIX CONTAINING MANGANESE-CONTAINING DUST AND COKE FINES

N. Gabriadze, T. Cheishvili

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

E-mail: gabriadzenana79@gmail.com

Resume: Goal The work objective was the establishment of optimum concentration and quantity of liquid
glass used as a two-component binder, containing manganese-containing industrial dust and coke fines.

Method. Preparation of liquid glass of three different concentrations (density) intended for binding of two-
component mixture and its use in the briquetting process; insertion of various quantities of different-density liquid
glass into a mix and estimation of their tendency to briquetting through mixtures’ pressing into a mould.

Result. Impact of liquid glass concentration and quantity on the samples quality pressurized using a liquid glass
was established. Possibility of use a low-density (d=1,15 g/cm?3) and high-density (d=1,38 g/cm3) liquid glass as a
mix binder was eliminated through estimation of briquettes’ quality taken out from a mould under identical pres-
suring conditions. Use of liquid glass with 27,5% concentration (density 1,25 g/cm?) as a binder of “dust — coke
fines” mixtures is recommended.

Conclusion. In case of three-component (manganum-containing dust — coke fines — liquid glass) composition
briquetting the use of a mixtures composed from 10-30 mass % of coke fines and 90-70 mass % of manganese-
containing dust is advised, when a content of liquid glass with 1,25 g/cm? density taken as a binder equals to 8-12
mass %.

Key words: manganese-containing dust; coke fines; mixture; binder; liquid glass; pressing.
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BIOPOLYMER MARKING WITH SOME 24 MEMBERED MACROCYCLIC
POLYAZOMETHANE

Z. Geliashvili, I. Lagvilava

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

E-mail: z.geliashvili@gtu.ge

Resume: Goal Number of fluoroscentic markers application is directly connected with microbiologic and his-
tologic goals, including cell structure research and its content identification. As it is widely known and considering
related implications the main importance is given to unsolvable and sustainable samples production that can be
achieved through covalent bonds creation between marker and cytoplasmic protein molecules that usually are
formed by functional groups (-NHz, -OH, -NHCO-, etc.) protein macromolecules and reactive groups of dye mole-
cules (usually -N=CH-, -CsNsClz, -NHo>, etc.). It is noteworthy that the selective modification of proteins and car-
bohydrates is due to the low reactivity of the mentioned functional groups in water and alcohols. For the purpose
of this work, an attempt is made to solve this problem by using 24-membered macrocyclic polyazomethanes con-
taining a primary amino group and a dichlorotriazine group using amino and carbonyl groups of protein macro-
molecules, so-called Biopolymer marking.

Method. The conditions of the egg white fragment and the active groups of the fluorescent marker vary de-
pending on the conditions. In particular, each protein has its own unique form. If the ambient temperature or pH
changes, or chemicals affect the protein, the interaction is broken. The conditions were determined, and a method
was created for staining protein fragments containing amino and carbonyl groups in the macromolecule.

Results. Under similar conditions, a marker was studied with synthesized 24-membered macrocyclic polyazo-
methanes containing a primary amino group and dichlorotriazine. They were used to stain a mass having a poly-
peptide structure.

Conclsion. The marking of a protein biomolecule due to the amino and carbonyl groups of 24-membered mac-
rocyclic polyazomethanes is implemented. The colored conjugates of 24-membered macrocyclic polyazomethanes
and polypeptide structures, respectively, are characterized by distinct luminescence, yellow and green.

Key words: Azometin; Poliazometin; Fluorescent marker; Marking; Luminescent dyes; Macrocycle; Protein
substrate; Conjugate; Dyeing; Color.

14



53 666.762.93

656m353693H0E0L gergdBHHMmLobmgbo s godmygbgds Bgbmeom sdObINMgdMmo fywol

3oLsHIgbs©
0. mbasdyg, 6. Gsbseosbo

Lodo®mzggemb G9d6039M0 boggmlodg®o, JodoMmo s doMmEwma0wmo &qdbmemmyogdol 3569960,

Lodo@mnggeom, 0175, mdowolo, 3mbEoegsl 69

E-mail: m.donadze@gtu.ge

Gobomdy: doBsbo. 33¢0g30L Jobobos b56MTogby-
&oBob (FesO4) 9egdBHembobmgbol doMmoma@o 3s6s-
393900l AJDs s BIBMEWO0 LdOBINGOYdMWO
9ol 99599bs 656mBsabg@o@ol 8993390 gogn-
AL 358mygbgdom. FowEMolL Loboom  d53myqb-
09005 YAL203-80 03369b0Mmgdmo bsbmdsabgdodo.

Ggorea@o. Bow@™ol doMmomso  3033mbgbGo -
90605535000  LEedowoBgdnwo  bsbmdspabydodo
900909905 §eErgdGHOmMBobmgHBom MEOIM0D dsHIbY-
do. 306bs30 3500MmEOL Lbom F93MmYgbgdweos sevy-
dobol M350 s IEEIBoWos gungdBOMEobBol Mm3-
0050 3565393H6900. IB0WGHEMZ0 doboers Bowg-
39000 3mgdo@ob LL3gbBosdo BabmTsabgBo@ol bm-
ol 9093000 s 99Md0 odmfjz0m.

d9©980. OHIM056 535H6590, gergdBHOmbobmgbol
M330dog® 306MHMdYBA0, 5¢vydoboll Mool BmM-
ol 3900mEBY Jowgdo bsbmdsgby@o@ol bmero
bobosmEgds FMbMEOL3YOLOMEMdOm. dob bogma-
300bg B0gdMo IBoWGHMsg0 Bslogrs — Topbg-
GoGom 0330960090 mwo YALOs gOHmy3sMMm3560s.
1396Mmeolgsb 3ofdgbsl MBOHMBlgwymal 39bEHmbol
39496000, M6 FoabgBodo FesOs mMzowmgb@osb
(Fe?)0o 10035963056 (Fe3*) G3065L gMmodmeamo©
890353U.

@sli3965.  BBMIsxabgBHoGom  0036MgaboMgdwmo
YALO3  go@®o  dgloderms  asdmygbgdmar  0dbgls
9cmbdsm900L a0 bHY BgBMEOm EdOBIMGMHGdMEO
9ol golsfjdgbsco.

15339600 LoBYzgdo: b656moabgBodo; guwgd@®m-
LobmgBo; dBrmgdodo; ggbEmbol d9ds60Bdo; Bgbmero.

1. 9glssgsemo

6563060l 5563-05969B0&0 (FesO4) 390L39dEo-
0 Bologos yerol 4ofidgbool s dombisdgogobm
bg39m®™To. dobo dgdzgmdoo Fgbodergdgeros fyarol
2500965 d5gBHYM0gdols s  olgmo  GHmgbozmmo,
33039 @ombxdoligsb, Gmammogss Hg, Pb, Cd, T1 o
Ubgs. 030 ULom3zgogbm  Leadgb@os. 3meogoowmy-
60doboo ©y3MOHoMgdwo dopboddo bsbmfioqrs-

15

3000L  99839mdoo  gLsdergdgeos  Cu*  ombgdol
33900l 25dMmds3.  Bobo@Mo  bobmbsfioarszgdols
090939mdom  dqLsdgdgeos Lagdsgz9dol, 3gLbEoao-
©9%0Ls s Ubgs mMasbmao  ©sdd0bdMMgdegdol
303mMgds. Aol 5g3L BHMYMEOE bLeMBdEOOL, Ol Tosro
796308 Mbs@o s Fero Fe3* 0mbgdol gMomd-
@035 5MBGOMOOL 259Mm, dmbsfogrgmdl g39bEHMbol
dbgogl  M9od309dd0 s  sbgbl  olbgmo  ddody
™mO5699w0 BogMmgdols JobgmseobBsgosl, HmymMo-
399 8960 s doLo FoMdMmgdmErgdo [1-2].

2. 3oM0mdEO bsfjogo

35363303 0L (FesO4) gergd@®mbobogbo

B5b6mopabgBoG0 (FesO4) 7sbaz0m0o s LemGdEov)-
@0 650l 29dm 2sdmoygbgds 8dody wommbgdom,
Lo0gd5390005 ©s 3gLUGH0E0WIO0 EIBOBIMGMYOMWOo
§9eob gobsfogbs.

0536930GH0L  (FesO4) b5bmbsffoszgdol dowmgdol
9653500 Jg0O SOBYIMBL. doM00sI© BbMToy-
69®oG0 doowgds b3gwo Jodoom, Jodowmo Mboys-
dmegdzom, ogmdmgodoom, gwgd@Mmdodoom  ©s
Lbgo [3-5].

0536930GH0L Jogds gagdE®mbobmgbom swfg-
0o 30350 bEASGH0530, LsOE JLgdBHOMEOEOL
Loboom godmygbgdnyeos Geym®i Jo G030, oby 3¢mo-
3@adbIOo 9ewgdBOMEoddo. 9EgddOMEoBOL 3o-
599BHMgd0s: gEgdBHOHmo@ol 3mbigb@®mogos, ©g-
6ol 103336039, HgI3gMOEHNMs, dod3s, Bagbg@o@ol
Bofoamagol Dmdol (33owgds, 3sabodMo 356509@3)-
900 5 bbgs mzolgdgdo [6-10].

0o369G0GHOL BrEo FowgdMwos gugd@®mbob-
0gbom  FdONbsg oMby MOIMOL  sdsBBsTo.
™mOIH056 505Bsbsdo Bowgdmwos BabmggMabeo, bo-
boommos, 6sbmbdowgbdo s Lbgs  wommbgdo.
BobmgzggmEbeol dowgdol 30Mmglo sefigMoos bids-
Go90by o 3539bG9ddo [11-16].

656m3sbgBoEHOL Brerol dobomgds 4sdmoygbgds
63060 (99,19% Fe, 0,75% Mn; 0,053% Cu) sbmo o
5@30b0L 39MPO — MISWO. 3950MPOOL MEOYHNE G-
580 ©sgm36900L MM 99509gbL Tr=36{d, beagrm g-
6ol bod33c0gg — =60 5/ gagdBHOMEoGol Lbaboo
390099bgomos  M3060L  Lyyenggs@ol  (FeSO+7H20)



bLbsM0, bmwrm mmsbowo Bibs@ol Lsboo - 3gdusbo,

Mmdgedoi  aoblboros  Bgsdotvems  od@owmo

B03m09M9ds Meg0bdzo3s.

09063703580 M300s  39MBMJLOOL  XAMBDD
5353806090105 d0EIBEHIGWOO Js3doMo0.

0—Fe

O—Fe

by, 1. mengobdgegsmo LiBedomwobgdrmo doabydodo

99dEHOMobgHhdo d0dobstg 3MmEglgdo:

sbmeoo :

Fe —Fe? + 2e; 4OH- — 2H20 + O2 +4e

FeZ + 20H — Fe(OH)2

3Fe(OH)2 + 1/2 O2 — Fe(OH)2 +2FeOOH + H20

390000 :

2H20 +2e—H2 + 20H

3(FeOH)s (3got0) +H* + e = Fe304(0gs60) + 5H20

6 Fe + 8H20—>2Fe304+ 8H2

053093003900  MMobmen 396580 Joogds
4530L39M0  F9x39MHOW™dOL blbsMo, o3 Fe(OH)2-ol
§o603mddbsbg 8000mgdL. gergB®mEobol OHml
3bmEBY godmygmxowo 56adso byl Mgmdl dob
037963398 @5  Fooegds  Ledzowgb@osbo FeOOH.
3900mEBY §goedool swoyqbol 8ggas blbsto
00MEIds  30OH™mJbowombgdom.  3553056Mm0ds3
B90@®scM0osb (pH=7) @9 39Mg0mbzgb obsgs-
g0l (pH=9), oL 890939053 MM35gbEH0s60 H30b6s
3JBHOMMS© 07563900 s F00gds LsdzowgbEH0s6o

63060L 3000MHMsby0. M30b0L o563l byl wf-
gmdl 556305000L 5dGH0MMO 259mygmas M30b0l sbmol
Bofocmd®mogo 35035300l 298m.  3500MmEOL3OGS
5980 03060l LsdzseabE0sbo 3oMmdbool dysk-
BBYHo 50Pgbols s ©I30MIGESE300L FgYRO©
053693 0@GH0 Boomgds.

05369G0GHOL  9e9d@BH™LObmgHBOL  M3G0dowwHo
35615093700l LGB F9dM0yghgds bbgsolibgs
3M6396@®s300L gergdEHOmeo@o FeSO+7H20: 30; 20;
10; 5 ¢/am; (Fe); Dgs306vemms@ od@ovmo bogmog-
900 (Mg0bdsogs) Lbgsolbgs 3mb3gb@Msigos: 0.8;
1; 1.5; 2% @5 Lobogbol bgsslbgs @gddgMs@m®s:
25; 30; 45°C. 65Bmboffoemszgdo Bmedo @obsbos-
0909905 ©0bsdogMemo  8dysdbggol  dgmmmoom.
ME3AIL0 04 JSMMEOL MORBbME RHIT0 IYM3-
6900L O™ =36 {0 s gbol bLod3z3m037 i=60 5/d%

OemeE BoBoMmgdmwds asBmdzgods shz9bs, Mog
39305 9JE9dBHOMoEolL 306396¢ 309, 3o OO
Bofogrsgol Bmds (bwye. 2).

c%OOO 1 =6—0.8% OA

B

£500 - ——1% OA

€500 -

"5;600 1.5% OA

400 -

Jig =>¢=2 % OA

200

3-3

7_8 0 - T T T 1
0 10 20 30 40

99dBHMmodob 306396305, Fp/...

Ly, 2. 5369B0EOL (Fes04) Bfogrozob Bmdol sdm3ogdremgds
99dBHOHMoGoL 3mbEgbEMmoE0sls s Mmengobadgsgsl 3mbEgbEMaE0sbyY, T=36 {0

OamOE domgdmwo  999ag00@sb Rbl, gugdBHOM®oBol ™m3E0dswmo  3mb639bGMez0s Sp/wn(Fe)

99000960.



1200 ~
1000
800
600 -

IS

o

o
1

Bofognsgol bmas, 63
N
8

COA-1.5%; C Fe?*5y/m; tr-36 (0.

o

15

Ly, 3. 35369B0GOL (FesO4) B5fogrszol bmdols sdmzogdmegds
993BGMEobol G993gMsdmsbyg; C OA -1.5%; C Fe* 5g/an; tr-36 {;d

HMRMOG 3605303900056 (L®. 2-3) Bobl, dopbg@o-
Aob bsfowszol bmdosb gedmdpobstmg (25-30 63),
909dAHOM@obHBOL Mm3EH0T>5M0  356009GHMYd0 8g90-

©J305  9gdBOmEobol  BHyddghed s — 45°C;
99 BHOM@oGHOL  3mb639bGGeg0s  — 5y/cn  (Fe*),
0egob0gogol  3mb3gbGHGsEos  —  1.5%; 656mToy-

B9BH0BOL  ©gbom odmbsgoewo bmedo — n=15%;
LOMEo gbom odmbisgswo — n=48%.
ILIIHOM0obol Fgdegy doegdwo dspbydodo
b9dgEo megobdgegsl dmzowmgdol dJobbom oMygs-
bgds gbgwo gedmbowo fymom, gmsbmwoom ©s
3303 399mbowo fywom, 56m-0b 9bdsgzemdsd0
d0gds 120°C-Bg. 9s69B0GHOL 8g0agbowmdobs ©s

009630%30353006 doBbom BodoMos 330935 M9bE)-
396mBsbMo  Bowobom (XRD), o0bgmsfomgwo
L39d@Omlgm3oom (FT-IR) s gangdgb@oteamo sbs-
woboo (SEM-EDS).

963 9bmzsbMmo  BowoBom  Fgufagaroos
0596930¢0L 120°C-%Bg 3589Mowro s 400°C-%g 2-Lo-
ol 296353c0mdsdo 298maf3zsM0 60dmIgdo. OMAMO3
963396mz30%M0  SBsobo@sb  BBL,  120°C-by
209365¢ 603maAL 593l meErgobdzegols sd3eg0 R39bs,
o3 byl »dol  3MOLEHIMMO  LEAGMIGHMGOL
©530JL0MGBL, bmeom 400°C-Bg o9mdfzsmo Boabg-
AoBOL  M96FRIPMRBMMO  sboeobo  a30h39690L,
3 J0H0050 Bsbs FbmEmE FopbgBo@os.

. dotomso 133%s: FeO(OH) - a9m3o@e (agm®ds)- ASTM - 17-336,

58 Fes0, 2593Ms¢m0 120°
) o
m
3 i o
N
=2.5 - g %
> % D~ 0
.E 2 [Vs} n <
c N~
wlb5
5
-1
0.5 1 300LBHINH0 LAHGIHIM 3G 5oL R3BNYPWOdIDIO.

15 20 25 30 326, [j@greéS 50 95 60 65

by, 4 120°C-Bg 3993650 doabgBo@ ol MHgbEbmgsbmmo sbswobo



3.5

Fe304, 400°C-bg 353mdfz560

3
2.5
2
131
9 2
[ i
c
of
e 306050 gs: Fe,0, - ASTM -19-629 (85369¢0¢80)
15 20 25 30 35 40 45 50 55 60 65
20, Degree

by, 5 400°C-bg 39mdfz060 dsabgBod ol MgbGagbmgsBmMo sbagrobo

999G MLobmgBo0 F00gdEo FsbgEo@E0 IbsLosMGdMEos 0brGmsfomgwro bdgdEMmbzmioom (FT-IR).
650039000L 330935 Bo@oMs 0bBMsFomgw LdgdEHOMIgEHHBg Thermo Nicolet, Avatar 370. 0535%mbo 400-4000
L3, goBMIgzol LobMuGg - 0,5 LA B3gdBHMYOO F3I0MIL 35BgErobol Bgmdo. Lszzwgzo 60dwdol Hz@mowm-
ob3gOLoMwo Bbgzbowo sdsGHol MHmEobdo 35BgE0bol Bgmomsb dgMgzol 899y ©s0@BgL KBr-ol got-
53039Bg. 9990092 03670 KBr-ob 306033035%9. 06gcsfioomgwo b3gd@®mobl LryMecgdo dmEgdwyeos L. 6.

Jan 222015 Hexane + O.A. (on Ge plte)

%Transmitance

250 20
Wavenumbers (cm-1)

Dec 262019 experiment!

“ZO‘VD““

2500
Wavenubers (cm1)

by, 6. GMHoy - 06x3MFocmgmoldgdEHegdo:
5) 39JLs6do EOLIBYM30MmYPMEO MEgobdze3L EbBMGsFomgwo B3gdE®o;
3) 353693030L 0bgcsFomgwo b3gdE®o - FesOu&1.5%0A

3bmdoEs, HMI YxgMo JoMdmJbool 35539000
390MdmJlool xamzol C=0 ddol Mbgzol Lobdoty
1700-1725b0" ©0535Dmb30 IEYOSMIMOL.  sGLGIMBL
ggobdsgogo  COOH  xam53900L  bobmbafioenagols
Dgs300mb Mo Lobgmdol MEmogMmgdggds ©s
ROOHIOMEYds Meqobdzogoly dmbmdmy. mergobdgegels
Joowo 3mbigbGmogool dgdmbgggzsdo FT-IR b3gd-
&by Fbgds 1710-1725 LA! 3030, MMIGEOE TS~
bobosmgdY0s Mogolygsco COOH 3omdmgloerols

18

XAMBOLINZOL. MEg0bTo35m0 FMPOBOEFOMIOYEO
Fe304-0b 139dBH™To (mengobdzogsl dsmomo 3:m6396¢-
65305) BBl C=O ddol Mbg30Lm30L  Tobslos-
0gdgwo 3030 1720 LA, Gog 300M0s6 Mgl
d9qLodsdgds. 1589 s 1550 LA Mo 3030, JoMdMI-
ool (COO-)xamxzoL SLodgBMmowmew ©s LodgEHMo-
M Obggzgdl  dggbodsdgds. 2923 Ldls 2854 LI

303900 CH2 %29933900L sb0dg@&Mmoe s bodg@mowe
6b9390L, beagrm 601 1I! s 510 LA —Fe - O dALL.



b Fomdmddbowro 1079.99 1I! Mbggs FesOs-ob
0906055356 CO % 030096 J9dmbim®mdEosbg dowmo-
0goL [17].

0036030 Bobmbsfiowszgdo  gobgsbgols s
400°C-%g  @59mf30L 8909y 399630BgBdM0s
b3960Mgdso  Joghmbzm3oms ©@s  gugdgbdEn@o
Bsewoboo (SEM- EDS).

L. 7. 35693 0@0L SEM — EDS bimGomo

GeAmOE  9egdgb@mmo  sBoobowsb  Bsbl,
3060l dsgbo@mmo  bobmbsfoarszgdo  Bgwagbo-
@™d00 Fgqbodsdgds dopbgBodl (FesOs). dopbgdo@do
(BOOIMWOEsD 59mIobstg) M3060L 983390 ™ds
890039bL  71.79%-b, bmerm  Jdopgdmer  bodmddo
30b60b 9993390 mds 71.1%-05.

19bm@om ©sdobdwmgdrmmo fywob aofidgbos
1963™bolL dgmmol 3s0mygbgdom

13bmwo s dolo bsgMmgdo BsMOME  Yodmo-
9496905  5bEGH0MJLOIBEHJIOL, BdoMEOIdOL, ©gbOb-
1399B963900b, 39LE0E0JBOL, 3mE0TYMHJOOL, Logd-
M900L, JoswEol, $BoMIs393GWI0 30935M5BJO0LS
@5  Ubgs  m®mobmwo  Tsbogngdol  Fomdmgdado.
©59306dM93col boboom bdoMs 43b3gds Bgmols
ox530b60MHgdolL,  BogmmdJodomMo s BMYPSI©
JodowMo  3MgH39mdol  bofo@dmm  Bsdobatg
fyegddo.

oM sofigrgmedo 75630L dmfiobsgg, ©bzg-
oo 3MmEgbgdol (advanced oxidation processes -

AOPs) 958mygbgds, §9ergd0@sb ©sdd0bdvtgdergdols
98933HIM0  dmE0wgdol  M3s¢bsbOOLom, VMO
©5 9mbM3bs0s. 030 3olbdmdl AoMmgdmbogol
036909 Jodo®,  gm@GmIodon® ©s  JEIIHO™-
Jodome  dgomEgdl, OmIgwosg  ©oxwydbgd Y0
Lotgodgom  sM9do  Ho@dmddboero  doMomso
5955969390l - 3oGOHMJloEol Moozsgrol (OH)
0mgd9qds%g. ‘OH-0b Fomdmgdbol fygstrms fyowmds-
ol 3gmmduoo. 0o 9.§. ,0)3969 Mg5a36¢0s, BMI-
@O0l 3ol 3OMEMJBJo0s: 79badso o fysaro.
ROOME  399Mm0Yygbgds  33ol,  Jowseols o
0mF3mb 3oL5mMYMIOES, gergdEHMmgdbogzsdo, 8gwo-

19

306530 ©gbobxg@Eeb@e®, MmGybYw  Lobmgbdo

5035639 o bbgo.

000500  MmM6Mwo  ©s3d0EINMYdEYGdIOL -
Logowgdws©  99moygbgds  Fe?-obs o H202-0l
656930 (BI6GHMbOL Mg9ag6E0). °0bodbo dgomm-
ol 56330000 b0 LogMIbMdWs©  gomdxmdgl-
©905 MEGM500LBgM0 LobsmEol bgawmzbr@o fys-
6L (UV) ©o0s@gooom (Photo-Fenton Method — PFM)
sb 3bol Lobsoerol (Solar Photo-Fenton Method —
SPFM) 9mddgcgd000.

7963300 dmfjobsgg dgom©gdo 4odmoyqbgds acwb-
Ao Pyamgdols o Jogogdol Bsdobstyg Hyagdol
39L5§d9bo, Bglnms Fywol §o@dmgdsdo, fywol
©9H06%3993006m30L, 9gOMEOEO MMYBMwo Bogh-
900l (Volatile organic compounds- VOCs) gobobgod)-
500905 o Bbol FmbsEogdEs©.

Jodosby o domemyosdo "“OH 3600369¢cmgsbo
530L9R5¢0 M5035¢00d. HoMdmogdbgds Mdmserm
dmbds69d0L 5@A0DBY s 93WgbL sMBYEgEo©o
50963390l 30LgdgdL. BomOol dgdgy ‘OH
bodwogMom  dgmMg  ©sd:96a39m0 539609,
B (OH/H20)=2.8V UL&Hobs®@Hwo s0agbomo 3m-
39630s0m. 930wos MmGMYebeo s FEHOMmO-
239699000 ©58806dMdEgd0L YFMe3egledOL 756~
339 bOME JobgMEOBIEO0Y.

396¢™bol  3OmiEglo  golbdmdl  1396Gmbols
3303 Mmo 695d30000 30OMILOoEOL MoE03seols
Go0mdabab:

Fe*+ H2O2 —Fe*+ ‘OH + OH-

059535 s69do:

Fe?* + H202+ H*—Fe3 + H20 + OH 2)

090000 9bLo3Mgdom  gx3gdGHNIM0s  SdOBAY-
6900 fyeobl gobsfiogboo pH 2.8-3.0-0L Bpghgd-

@)



do. 50bob0dbs300, HMI 35BsW0bsGME Fe*-ol 930609
509bMds3 30 L3OO, YD Fed-ls s Ha02-b
dmeob dodobstyg 9.0. »8396GH™boL Abgsglo” Mgod-
300b 89092350 33wz doowqds Fe? (3).
Fe3*+H202—Fe?+HO2+H* 3)
053693H0GH0 00 bsbos sdmoyggbgds bgowslibgs
©59306d1MH98oLYs6  Fywol  gobsfjdgbsm. 3ddody
mOpobme  ©o0d0bdMGHgdEgol drol b
9069650Bs3059g. 9egd@GOH™mbobomgbom dowgdvy-
o 3526930GH0  298Mm035©s  BgbMEom  ©sd0bIvY-
900 fywolb  golofdgbs@.  Gglfegeroeos
339bm@wom  EsdobdMMmad o fgwol  dsabydodom
39009600L 30693035, Mg Fosbsaobgdmwos
96305008 JodomMo  BmbTsmgdol  gsblsbrzmols
b5%37)939 Y.

656m0sgbg@0@oL 3sdmygbgds ggbmeom
©50063dMHgdmmo fymol gobsfidgbosw

dmEgmo  fgosero  o0ol 13/ ggbmeom
5006dM90w0  godmbowo fgswo. {igoemdsool
3960mdbogol blbsmo 5/ 3mbigbGMmogoom magl-
©Jds  doMMgBdo, bmwm  gybmwoon  ©sdobdvy-
6900 gowo Jodone  Fodsdo, GO@IglLog
5353 JOMo  odgb  gMo  Igdombggzsdo  120°C-by
2903Moo  3oabgBo@o (1g), dgmMg dgdmbggzsdo —
400°C-%g 999mdh35m0 dobgBHo@o, bmewem  Igbsdy
dgdmbggzsdo — YALO3-0L  LoGBomedo  0d36gbo-
G900 35bgBHoGo. Jodoned  Fodsdo  dwdogo
dm6930L 30MHMd9gdd0 9dsGFds Fyowdool 3gmmdbo-
0 5 Yym3gen 30 fon-do bgds 56050l Jodom®o
9mbdomgdol  oblobegms.  dmgw®  bLbsmdo
M50 60300gMH g0l (©sd00bdmMmgdgwo Bgbm-
@0) 25MHogddbols baMolbol Fgg3sligds beogds 96y-
050l JodowMo dmbdomgdol (33¢0wgdol dobgzom
(COD-XIIK). COD-ols 256LsBoghol §ob bogds 9.%
9090 blibsMol dmbisdbogdws godmygbgdey-
o 5dmbowo fywwol COD-0b smzseolfobgds.
0bseroBol  bgergermds: 500 d¢r  ImEmEmdOL
dobgbowyqgwosh 8635d06s 30dsdo moglipgds 100
3 aodmbowo figswo, gdo@gds 10 dan 3mb396@-
06Mm5do H2S04, 9990099 19¢» dmogemmtmo blbsto
©> 20 3 0,025 N KMnOs-ob blbsto. d6y3s¢ndoo
385 00033905 JMEBg s L bobgzsMo Losmols
2963530Md500. Mool ML FqlsdErms  Jmn-
0580  5OLGOMEo MMYBMwo  60ogmogMgds SmGOm]-
@I, 53 359mofizg3L 9650l (30MBoEgdHRL.
500@MI  3m@dol Mogbg Topa®mEIds 939995303560,
(3ol 2969 396bado 30603 oMmgdL (3030 fyswo.
Bobg3oMbosmosbo Mmool 899y  (3Medob
31006  2oImadol 89dgy) glo@gds 20 O

20

0.025N 8599695535 o 9mdog0 dmMg30L 306MHMdJdT0
3o avo@o@mgds 0,025 N KMnOs+ob blbstoom
396MH0bEgM F9gugMHOEMd53©Y. F5badsol Jodowm®o
dmbds690s 258M0m3Egds 98090 BMMHIMEOm:
(V] =V)xKx0.01x8x1000
= v =
(V; V) x K x80
\Y

Looog Vi o Vo, 99Lsdadols, 1o33¢g30 o Bmby®o
Lobx OOl oBHOGHIMIBY bR wo 0.025N KMnOs-
ol 3mEEmdgdos. K — dglfim®gdol 30m95303096¢)0
0.025N KMnOs-0b blbs®obsmzgol. V' — s0gdmwo
Lobyxol dmEmeEmds, Be.

800gdo  89oagdol  Lagdzgedy 9o
3M53030L (T (©6MHM)-COD (556205000L Jodom®mo dmb-
056900))  89939mdom  bgds  gofidgbomo  fgmol
batobbol dgolgds. 1396G™Mboo ggbmeol gMs-
Q©5300LM30L godmoygbgds 120°C gsddGawo s 400°C
390m3(35600 35b6930G0. HMAMO 358030 HbL
Lm®. 7), 259mdh3s00 60dmdol sd@EHomGmds swgds-
B90s OMOMmE 253dMwo 60dMTol o EHoMOMIL,
001935 $396MEol dmeMmdy TS o6 bogds. 120°C
399965¢» 503MIBY MogzmE Lozdom MRYdS MmErgo-
6055356 03930 B9bs, MG FogbgBHOBHL Lodwoegdals
96 5393l 59BH0Mo© 893009L M95d30580 ©sBO-
36509 096.

9Ju3900096@0 BoGeMs bgodEmowmed pH-by (6-
6.5), ®53 LEOWE 0BRMMTo305L 56 0dEg3s Fofdgbol
980JOIOMBIBY. 33930L T8Iy JB3BY 8536900~
Aob bofoszgdol godlbgowgdol mogosb slszo-
PO 259m0ygbgds 0bgME Mo, BmMOM™M3sbo ©s
09603850 YALO3-0b LaGbmwo.

dmgdo@ol s YALO3-0ob Lmldgbbools dmlisdbos-
O 20 3sb.% dgoto Tobs (10% yALOs +10%
AIOOH-dmgdo®o) bgawro, 0b@gbbom®o  dmégzom
0053905 358mbo fiyserdo s ImMgzs 4MAgEEIds
24 Lo, 9mIbsIdE LbdgbBosl gds@gds bobm-
0536gBHoGob  bmwo 1y G3060L  gd339emdom
(396L5BE3OMos  3gMBsbYsbsGMIgEHMmo0m). TM93zs
24 Lo §MHAgEEgds 55°C-Bg. BOWo MOMIEIDS ©d
0000905 9OMP35MM360  LdgbBos.  LL3gbboo
Gyamol gsbol dmzowgdol dobboo dMgds 120°C-%by.
Logo@eg dsbiagnrols Gobsmgda gbzbowo 400°C-by
390m0fi3905 3 Lo-0l gobdogermdsdo. Jodow® Fodsdo
95399905 396ME0m EdObIMEMYPIMEO fgswo
@5 Logom@g  dsboes,  Mmdgalsg  3w9dogo
06930l 3oMMdYddo  gda@gds  gowdool  3gmd-
boo s ymgger 30 foo-do bgds  Hobdsol
Jodow®o dmbdoMgdol 4oblsBmgms.

COD mg /L

’



450
4 400 B
<] 3
% 350
z
& 300
% g/ 250

2
R < 200 —#—Fe304 yodmfgsdmy
E 150 :
= Fe304 253mB30L 999y *
2 100 3°3mfi30b 3930
w
<
= 50 dmgdodo + dsabgdHoGo
0
0 2 4 6 8
T, bo

by, 8. 3ogbgBo@G 00 5396l YRMasgool 30bgBngs

35369300 - YALO3-0b 3mI3MBoGom Jorgdmwo
Loggog@Mg dsbogns 9939mgLb 8909l 0derggzs. Gm-
3MO3 30639ws0 8mbo379980sb BBL, s0bodbmmo
3obogrol 499mygbgdom 7badsol Jodow®mo dmbds-
6905 03039 OHMAo 933900M5© F30MEYds (L. 8).

3. oli3zbo

doofigmmos  33¢930L  doGomso  dobsbo:
999 BHOMBobmgbom OBz 39MmEDBY (MIoe0)
0OIO06  505DbsTo  Jomgdwos  mgobdigszom
UBHod00BYOMEo BsbmAsgbgBo@ol (FesOs) Bmero
394b56do. sEqboos gergdEmMmLobmgBol doto-
090  3565393HM9d0, 899 Tsggdryeos  YALO3-ol
Lo®Bendo 656mdogbg@o@ol 0d3Mgabsgool dgom-
0. 139bmEom EB0NMHGIMo figwol golsfdgb-
5 396EMboL Mgsa96EHOL Lsboom @5dmygbgdeo
656m3sbgBHoGOL 8993339000 BoWEHMO  5dGH0IMO©
7962,53L 53960l s 59690l Jodo@o dmbIscmgds
400-qsb6 80 dp/c-0¢0g d30M©gds.

@OoGHIGGIOS

. Shengxiao Zhang, Xiaoli Zhao, Hongyun Niu, Yali
Shi, Yaqi Cai, Guibin Jiang,Superparamagnetic Fe3Os
nanoparticles as catalysts for the catalytic oxidation of
phenolic and aniline compounds Journal of
Hazardous Materials 167 (2009) 560-566.

. C.L. Hsueh a, Y.H. Huang a, C.C. Wang b, C.Y. Chen,
Degradation of azo dyes using low iron concentration
of Fenton and Fenton-like system j. Chemosphere 58
(2005) 1409-1414.

21

3.

Pereira da Silva S, Costa de Moraes D and Samios D
Iron Oxide Nanoparticles Coated with Polymer
Derived from Epoxidized Oleic Acid and Cis-1,2-
Cyclohexanedicarboxylic Anhydride: Synthesis and
Characterization,] Material Sci Eng 2016, 5:3 DOL:
10.4172/2169-0022.1000247

Aainaa Aqilah Baharuddin, Bee Chin Ang, Nurul
Athirah Abu Hussein, Andri Andriyana, Yew Hoong
Wong, Mechanisms of highly stabilized ex-situ oleic
acid-modified iron oxide nanoparticles functionalized
with 4-pentynoic acid, Materials Chemistry and
Physics 203 (2018) 212-222.

. Ling Zhang, Rong He, Hong-Chen Gu, Oleic acid

coating on the monodisperse magnetite nanopa-
rticles, Applied Surface Science, j.apsusc. 2006.05.023.
Fauziatul Fajaroh, Heru Setyawan, W. Widiyastuti,
Sugeng  Winardi, Synthesis of  magnetite
nanoparticles by surfactant-free electrochemical
method in an aqueous system, Advanced Powder
Technology 23 (2012) 328-333.

R.F.C. Marques, C. Garcia, P. Lecante, J.L. Ribeiro, L.
Noe, N.J.O. Silva, V.S. Amaral,

. Millan, M. Verelst, Electro-precipitation of Fe304

nanoparticles in ethanol, ].Magn. Magn. Mater. 320
(2008) 2311-2315.

L.Cabrera, S. Gutierrez, N. Menendes, M.P. Morales,
P. Herrasti, Magnetitenanoparticles: Electrochemical
synthesis and characterization, Electrochem.Acta53
(2008) 3436-3441.

S. Franger, P. Berthet, J. Berthon, Electrochemical
synthesis of FesOsmanoparticles in alkaline aqueous



solutions containing complexing agents, J.Solid State  14.S. Khutsishvili, P. Toidze, M. Donadze, M. Gab-

Electrochem. 8 (2004) 218-223. richidze, T. Agladze, N. Makhaldiani, Structural and
10. S. Franger, P. Berthet, O. Dragos, Large influence of Magnetic Properties of Silver Oleic Acid Multi-

the synthesis conditions on the physico-chemical functional Nanohybrids, Annals of Agrarian Science

properties of nanostructured Fe304, J. Nanopart. Res. 17 (2019) 153 - 157.

9 (2007) 389—402. 15. 0. opesdg, 8. @mbsdg. 39MEbarol dmbmeol-
11.M. Doandze, T. Agladze, Strategy for Nanohyb- 3960L0E0 Bsbmbaffoszgdol dowgdol by@bo. GE

ridezed Synthesis of MaMbOx System, In the Book: P 20197022 B

Chemical Engineering and polymers Production of  16. 0. sgesdg, 8. 85303599, 8. ©Mbsdg, dogd@gMomzo-

Functional and Flexible Materials, Apple Academic ©Mo 30590900l ddmbg 396G EbaoL Babmbsfo-

press, Capter 13, Canada. @53900L  9e9dBHOHMLOBMIBO MORGBOD sBsBIbs-
12. T.Agladze, M. Donadze, M. Gabrichidze, P. Toidze, J. do. GE P 2011 5254 B, 2011.

Shengelia, N. Boshkov and T, N. Tsvetkova: Z. 17. Kun Yang, Huabei Peng, Yuhua Wen, Ning LiRe-

Phys.Chem. 227 (2013) 1187-1198. examination of characteristic FTIR spectrum of
13.M. Donadze, M. Gabrichidze, T. Agladze, Novel secondary layer in bilayer oleic acid-coated Fe304

method of Fabrication of Hybrid Metal(I)/Metal(II) nanoparticlesApplied Surface Science 256 (2010)

Oxides Nanoparticles, Transaction of the IMF: The 3093-3097.

International Journal of Surface Engineering and
Coatings, 94(1), (2016) 16-23.

UDC 666.762.93

ELECTROSYNTHESIS AND APPLICATION OF NANOMAGNETITE FOR PURIFICATION
OF WATER PREVIOUSLY CONTAMINATED BY PHENOL

M. Donadze, N. Makhaldiani

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

E-mail: m.donadze@gtu.ge

Resume: goal The aim of the study is the electrosynthesis of Fe3O4 nanomagnetite and the purification of pre-
contaminated water from phenol using a filter containing nanomagnetite.

Method. the main component of the filter is magnetite nanoparticles stabilized with oleic acid, obtained by
electrosynthesis in a two-layer bath. An aluminum arc was used as a rotating cathode and optimal electrolysis
parameters were determined. A porous filter was obtained after impregnation of bohemite with magnetic
nanoparticles and its subsequent burning at 450 ° C.

Results. In a two-layer bath, a monodispersed sol of magnetite in hexane was obtained. The optimal parameters
of electrolysis are determined. The resulting nanomagnetite was characterized by X-ray analysis (XRD), infrared
spectroscopy (FT-IR), elementary analysis and scanning microscopy (SEM-EDS). Particle size determined by
dynamic light scattering (DLS Malvern). A filter based on nanomagnetite shows a significant effect in the process
of purifying drinking water from phenol.

Conclusion. monodisperse organosole of nanomagnetite was obtained by electrolysis in a two-layer bath. A
porous filter containing nanomagnetite can be used to purify water contaminated with phenol at the place of
consumption.

Key words: nanomagnetite; electrosynthesis; bohemite; Fenton mechanism; phenol.
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306¢sdGob bydrgswm Mm: Tr=V/v=0,691/0,1=6,91 Lo>.
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Bogangdos 100-%Bg. §gowdo gmeasmol dgomm©om
990mf0s  39M3Ebwol  3mb6396GM30s.  9©0bodbmwo
0900mEom  ©sygboo  3mb3gbdMmagos  0,053y/qn
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UDC 666.762.93

SYNTHESIS AND APPLICATION OF THE HYBRID NANOCOMPOSITE - Ag@MnOx FOR
PURIFICATION WITH BACTERIA (E. COLI) AND HEAVY METALS CONTAMINATED
WATER

N. Makhaldiani, M. Donadze

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

E-mail: m.donadze@gtu.ge

Resume: goal The aim of the study was the synthesis of the Ag @ MnOx nanocomposite and the purification of
water from bacteria and heavy metal ions using filter containing a hybrid nanocomposite.

Method. The main filter component is silver nanoparticles stabilized with oleic acid, obtained by electrosynthesis
in a two-layer bath. An aluminum arc was used as a rotating cathode and optimal electrolysis parameters were deter-
mined. Hybrid nanocomposite obtained by oxidation of oleic acid with potassium permanganate. A porous filter was
obtained by coating of honeycomb structure cordierite with a primary layer-washcoat (yAl20s) and its subsequent
impregnation with a hybrid nanocomposite.

Results. The use of an arc instead of a disk-shaped cathode in a two-layer bath reduces the size of silver particles
and increases the degree of monodispersity. A filter based on a hybrid nanocomposite shows a good antibacterial ef-
fect in the process of purification of drinking water from E.coli bacteria; good sorption effect for copper ions and sorp-
tion and oxidative effect for manganese ions.

Conclusion. A porous honeycomb structure filter containing a nanohybrid composite Ag @MnOx can be used to
purify water contaminated with bacteria and heavy metals at the place of consumption (well water, exotic tourism
zone, etc.).

Key words: nanosilver; hybrid nanocomposite; cordierite; heavy metals; coli index.
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Ds: NSCLC
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Clinical Case 2

Patient : |.L 28 years old
DS: NSCLC
Stage 4
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1. Before treatment 2. After treatment
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Clinical therapeutic device “ Lezi 1" created at the Bionanoceramic and Nanocomposite Materials Science Center
(manager Prof. Z. Kovziridze) of Georgian Technical University for Treatment of skin and subcutaneous cancer dis-

eases by controlled local Cancerthermia.
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CONTROLLED LOCAL CANCERTHERMIA AS AN INNOVATIVE METHOD AND
TECHNOLOGY FOR TREATING PATIENTS WITH CANCER DISEASES

Z. Kovziridze!, S. Badzgaradze?, G. Menteshashvili3, P. Khorava?, Kh. Shotadze.

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

2 Kutaisi Oncology Clinical Center “Saroveli”, 4600 Kutaisi, Georgia, Str. 9 April 8

SInstitute of Clinical Onkology, 1059 Tbilisi, Georgia, Str. Liubliana 5.

E-mail: kowsiri@gtu.ge

Resume: Goal Creation of innovative technology of local controlled “Cancerthermia” for treating patients. Geor-
gian Patent “Sagpatenti” Certificate 7906. 2020.01.16 “CONTROLLED LOCAL CANCERTHERMIA AS AN INNO-
VATIVE METHOD AND TECHNOLOGY FOR TREATING PATIENTS WITH CANCER DISEASES”. Method. Inno-
vation is in the following: thin piece of cloth impregnated in 42-45 o C warm water and then squeezed is placed over
the cancerous site. A thermo-pad of 450C temperature, of the size: 25x18 cm (thermo-pad can be made of any size) is
applied on the material till the material is dried (time is empirical). This is done for preliminary-precursor treating of
patient’s skin, for opening pores, in order the heat that is emitted from thermo-pad penetrated deeper in the diseased
section and acted efficiently on cancer cells for their necrosis, to prepare the organism for cancerthermia. Then the
temperature on the apparatus should be reduced to 43 o C and the séance should be continued according to prescrip-
tion, up to approximately 40-120 minutes; it depends on the reaction of the patient and the disease to cancerthermia.
The result obtained by such technology becomes apparent after 5-6 séances, instead of 10-12. It will contribute to
psychic as well as financial state of patients. Anti-cancer effect is estimated according to decrease of cancer mass, ne-
crosis of tumor tissue, total disappearance of cancer. Besides, the cases were studied in dynamics by MRT and method
of morphological study, cancer necrosis and correlation of tumor mass and necrotic sections. Result. Innovative
method and high anti-blastoma technological result was proved at the Kutaisi Oncology Clinical Center “Saroveli”,
where therapeutic apparatus created by us for treating by the method of locally controlled cancerthermia was tested.
The Clinic, by the use of this method of innovative technology, received high results after treating of absolutely all, 28
cancer patients. Treatment of patients is continued and the results are positive in all patients. Conclusion. Principally
new methodology and technology of high anti-blastoma effect were. Anticancer activities will be investigated; opti-
mal regime and schemes were developed. Based on experimental material, for the first time in Georgia, therapeutic
effect and adjuvant action of the anti-cancer monotherapy was presented in cancer polychemiotherapy. We have
called this technological innovative method - “Cancerthermia”.

Key words: local controlled “Cancerthermia; anti-blastoma; innovation; necrosis; cancer cell.
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SYNTHESIS AND INFRARED SPECTRA OF COBALT (II) AND NICKEL (II)
COORDINATION COMPOUNDS WITH ACETONE ISONICOTINOYLHYDRAZONE
N. Prangishvili!, N. Kilasonia'2, N. Gegeshidze'?, M. Tsintsadze'?, M. Kereselidze?,

L. Skhirtladze?

1Georgian Technical University, Department of Chemical and Biological Technologies, Str Costava 69.

0175 Thilisi. Georgia

2R.Agladze institute of inorganic Chemistry and ElectrochemistryGeorgia, 0175 Tbilisi, Mindeli str.11

E-mail: m.tsintsadze@gtu.ge

Resume: Goal The goal of our research is synthesis and physico-chemical properties also biological activity re-

search of some metals coordination compounds with organic ligands. As known, hydrazones are highly prospective
polydentate ligands, which are very interesting in terms ofcomplex producing with metals. Also of great interest to



them is the fact that hydrazones are characterized by high physiological activity. Hydrazone molecules contain a
high-activity azomethine group, hydrazide remainder and some heterocycles. This is what them makes polyden-
tate. They are characterized by activity against TB, sarcoma, various malignancies, becouse, the synthesis of their
complexes is so important and actually, with the Metals of Life, Such as cobalt, nickel, zinc, copper, etc. That is
why the synthesis of less toxic new coordination compounds with the medicinal products is of great importance.

Methods. Quantum-Chemical Semi-Empirical AM1 Method; Infrared absorption spectroscopy method.

Results. Based on the quantum-chemical calculations of the acetone isonicotinoylhydrazone molecule by the
quantum-chemical semi-empirical AM1 method, that conducted for various solvents (water, ethanol, methanol,
dimethylformamide, dimethylsulfoxide, acetone, hexane) The optimal conditions for the synthesis of complex
compounds are selected, acetone isonicotinoilhydrazone and its coordinating compounds with cobalt(II) and nick-
el(II) chlorides, sulfates, nitrates and thiocyanates. Some physicochemical properties and infrared absorption spec-
tra of the synthesized compounds are studied.

Conclusion. The study of the absorption spectra of the synthesized coordination compounds infrared justified
the results obtained by quantum-chemical method.The analysis of the spectra shows the structure of the synthe-
sized coordinates:Procedure for coordinating the hydrazone molecule (The latter performs a bidirectional function
in all cases), water molecules and azidoligands (Chloride-, nitrate-, sulfate- and thiocyanate-ions), with the metal
complexes.

Key words: semi-empirical quantum-chemical AM1 method; organic ligand; hydrazone; polydentate; micro-
elements; infrared absorption spectrum; complex producing.
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