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INFLUENCE OF MINERAL FILLERS ON PROPERTIES OF POLYVINYLCHLORIDE COMPOSITIONS
Mzia Kezherashvili, Nodar Lekishvili
Ivane Javakhishvili Thilisi State University
SUMMARY
Compounding metallic plastic profile is developed on the basis of polyvinylchloride. Optimal quantity of various
components is established. Quantitative influence of fillers of PVC-composition on deformational properties, thermal
stability and mechanical elasticity is studied.

BJIMSTHUE MUHEPAJIbHBIX HATIOJITHATEJIEM HA CBOMCTBA IMOJJUBUHUJIXJIOPUTHON
KOMITIO3U1IUN
M.I".Kexepamsunu, H.I'.Jlekursunu
Tounucckuu I'ocyoapcmeennvitl Yuueepcumem um. He. /icasaxuweunu
PE3IOME
Pa3zpaborana penenTypa METaJUIOIUIACTUKOBOrO TPOGWIS Ha OCHOBE MOJUBUHWIXJIOPHIA. Y CTaHOBJIEHO
ONTUMAJIBHOE KOJIMYECTBO Pa3HOOOPA3HBIX KOMIIOHEHTOB, M3y4YE€HO KOJIMYECTBEHHOE BIUsIHME HamonHutened [1BX-
KOMIIO3HITUH Ha Je(OpMAIIMOHHbIC CBOWCTBA, TEPMOYCTONYHMBOCTh M MEXaHUIECCKYIO YIIPYTOCTb.
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goborodgdam  Gysedo

moSGoaQOSF)mbom 10% NaOH-ol BbUL6s»30 ©5
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10% stO4 1‘)1}606'80 QOB&OQO&)O&‘SQO EHQO(D '838;360080 606881‘)301} momma‘a@o (‘)38&)080«)
308;30&63006;3& (')ﬁ)—(‘)ﬁ)() QQ{]—QOE}OB 606803@(‘)60'80. hébmg"\"(")(") (')336)00001} '833;336 OGQDJO@(")&)O(D
8"3803Q86(‘)Q0 5%—0060 NazSO4—Ol) 1‘)1)6.5(4)00) 48 150) 606803Qm6080 Q.} '833;336 06881‘)36(")&0 aoambggoc\no
VSOQO(D 9060’[}9060 ggoajaozmboh BOBQS& 8886606860 OGOB{]&(‘)QO 1)‘2]%0)0 VSOQ'BO
dsbsms 83860l 36m:0Lndols  FqlTsamolsmaols 53 yn69d 0  o4gm N3 slBolsash
3908 CALH AVERTW 30 3sdmygbgdige 9 3 sbholsy
Qéa%OQabﬂQO 15086068(")%0@360060 GXF)DQO (60]5 1)

11 ysbympopegds I pbymgopsn s

pH-33560
) 7
O o
5 sSbombodgrie 37306k @:
/ sbomboggrre d3d@sbs

e 18-93°C

i b ]

&gdder

/L aodsbyédgeoo

6ob. 1. .)50(*)51)8;::3{](550'3(4) 8836t4)o536'30 rogﬂ%ooh ©5 agvgad(fbﬁ)mg:m%oh .30(4)00686'30 {]Qiad(fbﬁ)mmoébabob
29038601 FqlFagmolismzols asdmygbgdnmo  wsbswastol bgds (gemgddOmeado bsbsbby 6sh396900 o6
360ols)

AxO90l (3963 Osn® bsfoemBo (500 3w dergmemmdol I gobgmagoemagds) 9berabzgmymagomo  ogm
0.2 Qw/ﬁ'm doggmmdono  LohJsérom bsgamgzo  gmad@dmmo@ol  Fysmblbstol, bmme  aggmooms
6ofoemgddo (Il asbgmayoemagdgdo, moomgnmo 450 3w dogmemmdol) —  wobBomodgdnmo  Fymols 36
330Lsbmgtrmemo  Fgoagboemmdols  Blbstols G306 gmmezes  mdmdgmgmadon  sedm@gomo  Iqlsedsdobo
5369000046.

9addGmmo  3gmol 3893y ombgdols  wogmbool  FgLFsgmobsmgol  ReBetgdmem (3930,
axOgeddo  gmgdBemegéo O ogm  dmmsglgdmmo.  geomebg  gmd-b s sbmegdby 9de-b
909 Omasdmmgd30ls 30Hmdg0do Bo@Beboliash wsdbspgdmmo gsomeo Bsdzgdmmo ogm I asbymazoemqdsdo,
sboaado 3o - I gebymazomgdgdBo. gsomemogol pH-ob 98697939890 3mbBdmmo  bed(309m@gdmes
MP512 pH-3986ol (Shanghai San-Xin Instrumentation Inc.) Ls@memgdoo.  bl6se1gdol  dmdbswgds,
sbosemobo s asfdgbos  bed(30gmeadmes  [5,6]-80  sofgdomo  dgomeoggdom. (30l ©sfygdedey s
gm3gmo  dmdegzbe  Omols  Bmemmgmolsmgols  sdsbsbs  0Mg3bgdmes  @oligomofgdnmo  Fymon  ©s
03bgomes bsfgolo 3mb39b@®si00l Blbstroo.

99dBGmmo  39mol 39693 oggnbools bszeols bobjsdgl K 35635608mdmom 39836156580 gslimmo
aggwad(fbﬁ)mmoéboh dolols m—ols 30]53;3300) cgmﬁaﬂg:mggo&

K= m/st,

bs@sz, S — 39306360l ggatrmns, (82), boamer t—Blbsels s 39386565l B0l 3bBedBol o (bo).
415
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26396035680 Fgrogagde s gebbogmgs

9 9ddOmmoBgdols ognbos sbombys(zzmon 393861869080 gmgddtnmo ggmol asedg
(NH4)ZSO4-0B Qota‘:]%oo. .53(*)50'3301) hg@cgo(fboh 1)]53.);301)]53& de(}aG@ﬁogooh BBGQF)aonoG

060(")60(5‘360 88866063601) 603@00) VHOQBO 60({)0(5060@0 6030)0868601) abl}Ol}b (‘\)«) (‘\)O(B‘B%OO’[} deb(‘\)ﬂl}
860’836{]@(‘068601} GBQOQ{]&O Qﬁ)(‘)’ao am@OSOQOO GBF)OQ'BO 2, BOOQOSOG 80615, 6)(")8 BBGO&)BO (NH4)2SO4
deoaS@ﬁooooh 60%6Q0m O%&)Qabé QO%"J%OO’[} SOJOQOB Boﬁdoﬁ)a 1}08033 8386606080, 806608 AMI'7OOIS
Qé "SELEMION" AHT 888660636’80 6000;"\"3600) 606@860 ’l)()ﬁdb&)()m, BOQ&){] MA'40"80. OQBDSOBSDBOD,

Gboomo 2. (NHy),SO4-0 wogggbos MA-40 (gt 0.01263%), AMI-7001S (0.00663%) oo
"SELEMION" AHT ((0.00663%) 3533656500 gs300000 Gysendo; t=18°C

(NH,),S0, MA-40-30 golgao AMI-7001S-30 golgang “SELEMION" -30 g0l
Lofgobo (NH1):SO4, () (NH1).SOq4, (2) (NH4):SO4, ()
3Mb@-0o, K,?)/E]zbm ,?)/321)00 K,?)/E]zbm
o/
1 Lo 3bom 6L 1L;m 3bom 6Lm 1Lm 3bm 6L
43.66 0.046 0.18 0.444 0.023 0.042 0.057 0.024 0.044 0.054
3.65 4.76 5.87 3.48 2.12 1.44 363 222 1.36
99.0 0.085 0.263 0.522 0.061 0.098 0.123 0.06 0.1 0.125
’ 6.7 6.95 6.88 924 495 3.03 9.09 5.05 3.15
142 28 0.178 0.661 1.689 0.07 0.11 0.13 0.068 0.1 0.12
14.12 17.48 22.34 10.06 5.55 328 103 5.05 3.03

H;SO04-0b  mognbos. (30900l gogaqdo  dm@sbomos  (36.3-80, Lsopsbsy 33680  Rsbls, &ed
8dcmbombol  Lmemagedols Blbsergdowsb (NH4),SO4-0l oggbos, dsg®ed MA-40-30 oggbools  Lohdsdy
smamo oggnbool 3mgn03096¢ 0l 3603369cmmdomn (Di30+=9.3 1x10” 32/$'3; DNH4+:1,95X10-9 32/$'3) [7].

boomo 3. HySO,-0b wogmbos MA-40 (gstmo 0.012632), AMI-7001S (0.003428%) s
"SELEMION" AHT ((0.003428%)  3133s6q0ls a030m000 Gyondo; t=18°C

MA-40-do aolygeno AMI-70018-9o goligano “SELEMION" -do a0
HzSO4q (?)) HzSO4q (?)) HzSO4 (?))
H,SO,, K, ?)/32 Lo K, 2)/32 Lo K, ?)/32 Lo
o/
1Lm 3Lm 6L 1L 3bm 6Lom 1Lm 3bm 6L
10.0 0.35 0.702 0.795 0.03 0.08 0.09 0.033 0.083 0.1
) 27.7 18.57 10.5 8.8 7.8 4.38 9.65 8.09 49
220 0.363 1.0 1.07 0.044 0.093 0.12 0.05 0.096 0.14
’ 28 26.45 14.15 12.86 9.06 5.85 14.62 9.36 6.8
425 0.41 1.18 2.062 0.06 0.1 0.14 0.07 0.13 0.15
’ 32.5 31.2 27.3 17.54 9.74 6.82 2046 12.67 73

MnSO4-0l @oggbas. 20 a/em MnSO4-ob 3qd339emo  blbstrowsb ogmbos 373366980k  asgmom
Jgom@o o6 sgoflodigdnms  gomo  Lssmols  as6dsg3emmdsdo  ((36.4), dsacsd sgomo  3Jmbeos
{]Qiad(fbﬁ)mg:m(fboh hmﬁ)beooh MA-40-30 0‘46 mgggSmbom, Bmmm AMI-7001S ©s "SELEMION" AHT-
’80 01} 'aahdb\)ao’l}bQ '8300\)686Qo 0.156 QO 0.16. 1‘)1)605)'80 MHSO4-01) JWGG{]G&&OGOOB 60%6Q0m 838@0
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38865)06530 3.5(5‘3;:)0061} agad(fbﬁ)mg:m(fbob QO(BVJCBOOB hoﬁdoﬁ)a, aoaﬁ)oa 5&&@3&0 06(5536150"360)600)

70018 s "SELEMION" AHT-3o.

Gbomo 4. MnSO,-0l @ogmbos MA-40 (gsroo 0.012682.), AMI-7001S (0.003428%) o
"SELEMION" AHT ((0.003428%) 8856569801 go3mom §yseno; t=18°C

2010 #.36 Ne 4

AMI-

MA-40-do aolygeno AMI-70018-Fo gobiygano “SELEMION"-d0 gol¢
MnSOy, MnSO;, (y) MnSO;, () MnSO;, (3)

o/ K, 3/ Lo K, 3/ Lo K, 3/ Lo
1o 3o 6Lom 1L 3bo 6 Lo 1o 3o 6Lom
200 0 0.028 0.054 0 0.007 0.013 0 0.006 0.013
) 0 0.74 0.71 0 0.68 0.63 0 0.58 0.63
55.0 0.018 0.08 0.15 0 0.018 0.03 0 0.017 0.033
) 1.43 2.11 1.98 0 1.75 146 0 1.66 1.61

(NH4)2SO4, MnSO4 s HySO4 ghorpérernmo ognbos. gemgddememoggdols - (NH4),SO4, MnSO,

060(")66.)63@00)0 88865)«)601} 6«)3@00)

GBC‘)OQO 5. 3562,86+93-3dmboydol Lmemagsdols bgoB@smgio Blbstowsb (109.8 6/5:' MnSO, + 806/5"\"
(NH4)2S04) wognbos MA-40 (gstr000 0.01263%), AMI-7001S (0.003423%) s "SELEMION" AHT
(0.0034232) 39336136930l asgemom  Fgeemdo; t=18°C

MA-40-do aolygeno AMI-7001S8-do gob “SELEMION"-d0 gol¢
92930~ 9296 92936~ ()
T, K, 2)/321)00 K, ?)/321)00
Lo MHSO4 (NH4)st4 MHSO4 (NH4)st4 MHSO4 (NH4)st4
1 oo 0 0 0 0 0 0
0 0 0 0 0 0
3 Loy 0.54 0 0 0 0 0
14.3 0 0 0 0 0
6 Lo 0.7 0.029 0 0 0 0
9.25 0.38 0 0 0 0
G’bﬁm;:m 6. 109.8 6/5"\" MnSO, + 806/Qw (NH4),SO,) o 1376/Q) MnSO,+ 306/5:: H,SO. blbscrgdls

Bortols NEPogeopognbos 393d6s69380: MA-40 (gs6mo 0.01263%), AMI-7001S (0.003423%) o
"SELEMION" AHT (0.003423%); t=18°C

MA-40-do gobgeno AMI-70018-To a0 “SELEMION"-30
(d) (d) dobgEo.,
bTa K, 2)/32 Lo K, o/& Lo K, ?)/32 Lo
o
MnSO, (NH4),SO4 | H,SO4 | MnSOy4 (NH4),SO4 | H,SO4 | MnSOy4 (NH,4),SOy4 H,SO4
1 bon 0.48 0 0.83 0 0 0 0 0 0
38 0 69.1 0 0 0 0 0 0
3 boy 1.54 1.32 23 0.117 0 0.143 0.12 0 0.15
40 34.9 60.8 114 0 139 11.7 0 14.6
6 oo 0.44 2.36 1.95 0.21 0 022 03 0 0.23
5.8 31.2 258 10.23 0 10.7 14.6 0 112

88866063601} 603;:)00) .)8(")60"3801) l}‘aQ(BO(%Oh QO%‘S%OO’[} SOJOQOB boﬁdéﬁ)o’l} '888806060 8066060801)
bamagsol  blbseol  msbsmdolsl  bsgstrsomome  Fgodmagds  s0blbsl 39330860l ggmegdls s o698 d0
hmﬁ)boﬁ)ab‘a@o 'aaQbﬁ)abOm QOQO 8‘3’6&0’[} Ml’lz+ 0(")68601} 8086 (‘\)bbeO 8‘3’6&01} NH4+'015 0(*)68601}

417
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a53mdgzgdom.  (3be. 6—Q>o6 Bsbl, 3  bgoBEsrdo  dsbasebnd-sdmbodols  LyeagsBol  blbsebs oo
3563969301 LymggsBol dgogs  blbse1gdls Fmtol  seaomo 843l 393361565330  gmantiedgezsl  asbéwoem
oggnbosl, Gmdgmoi sbagg  bewols MnSO4 —ols © (NH4),SO4-0l ©og3nbools 65350980l LoBJséqls,
236Ls 390698000 MA-40 39386156590.

6mdoemas, G0 [Fsddmgdsdo gmgd@emmobon mommba®o dsbasbndol domagds Fgostgdom dsemsmo
33dmbsgmon  9Ondsy (33;3—1) 356939, sbmEby  doMomspsr  gebgdswols aoamsm%ohoh) 3639530
30806s6gmdls  dsbasbdols s sdmbomdol  bnmegsdgdol 9d339mo  bgodGsmm@o  BlbsGgdowsb 30-359C
@33336&@"36&%3, Bmmm Omadéﬁmgﬁo@ﬂﬁm 8‘566‘561']801’ ggomdhoggoh 3@8{]@‘4’”608(“@35301’0’301’
380dsmnPsE  0mgemgds 920C, s3slbonsh 33639699301 bgemazeBols BL6se o  0bs®hnbgdgb 40 g/cm-3q
330633750351 99(339mmdsl. 83 mMo  3Omiglol  gPmEOmmmee  9hn  gx®gedo  3sbbmmzogmgdalisls
360336gmmgsbos  3sblibgseggdmmo Bgrogabormmdol @s Bgd3g@sdn@ols 3dmby Blbsmgdol 393d¢sbsl gsgmom
O009OnEognbools 396mbBmBogMadols  saghs. 83 dobboo RsBedgdamo  9L39M0d 6B gdol  dgrgaqn
3(*)(55&50;::0.5 (315(4)0;:)'80 7.

G’bﬁmmo 7. 109.8 B/Q’ MnSO, +806/Qw (NH4)2SO4(t 2350C) ©5 1376/Q) MnSO,+ 306/5:: H,SO.
(t =92OC) 1‘)1}&563&1} Fmcols gﬁmogémggocgﬂ%oo 8386(4).5636'30:
MA-40 (gm0 0.01268%), AMI-70015(0.0034282) ws"SELEMION" AHT(0.003429)

MA-40-do aolygeno AMI-70018-do goby SELEMION-d0 golgeno
952936~ (3) 952936~ (3) 952936~ (3)
bﬁ K, ?)/32 Lo K, ?)/32 Lo s ?)/32 Lo
o
MnSO, (NH,4),SO4 H,SO; | MnSO, (NH,4),SOy4 H,SO,; | MnSO, (NH,4),SOy4 H,SO,
1 bon 1.3 0 3.9 0.3 0 0.95 0.33 0 098
103.17 0 309.5 87.7 0 2778 96.5 0 286.55
3 bon 5.31 1.4 6.8 13 0.35 1.8 132 0.33 1.78
140.5 37.04 179.89 126.7 34.1 17544 128.65 32.16 17349
6 1 8.4 6.5 1146 2.15 1.7 29 217 1.66 2.18
o 111.1 85.98 151.87 104.7 82.85 14133 | 105.75 80.9 106.24

1)08038 (%0301) 88866060’80 OQ&OQO 3“1("—)6QO Ml’lz+ 0(")68601} QO 6(")606(38-2]0301} QO(BG%OOB '3(36(")
deGDS&ﬁ)O&){]bﬂQ’O GBDQO ’bhséﬁ)oQéG B{]QO&){]&OO) 803 1‘)1)6.)5)'80, 806608 NH4+ 0(")68601} 60(301}3@0 '8'345
(I)  asbgmzomagdosb  gsbsdods  (II)  asbgmagomadsdo  gobmsglgdmem  dgegs  bLbs®Bo  gomo  Lssomols
2963530003580 Jodomeo  sbagmobom s @sgobodgdmems.  mbos  s@0bodbml MA-40 39336136590

6(")60&)(38-30301} QO(B‘U%OO’[} GOJOQOB ’l}()ﬁd.)ﬁ)()’l} %ﬁ)QO AMI'700 1 S Qé "SELEMION" 8886666860)06
'Baggoﬁ)abom

99dBOmmoggdals — (NH4)>SO0y4 s H,S04 3sbsms 2903865  3b60mbys(33m0m 35336136900

99dBOmmobals 30685830

36mdoemas, G@M3  ombyszgmomo 393346930l dogPmamegddo  dqbdol  gsmsBbs  bmeogmegds
goJlodgdnmo  0cmbgdols LsGobssmdwgam 60360l ombgdom, b7 ©oggnboalsgsh asblbgsggdom  dogMszools
36039630 spgommo 843l Fbmmme  gemo  6036ol bl dJmby ombgdol  sdnbermgdadsl [8-10]. ab
33653063381 353361560l LgemgJBon@mdsl - sbombys(zzmom 393361365830 ©9bol gsdegdolisls Fgmstrigdom
SOFOME 388300056 sbombgdo ©s bsgmgdsm  gsmombgdo.

.550(*)51)3;:)3{](550'3(4) 3336(4).5536'30 Omad(fbﬁ)mg‘f\'m(fbaboh — (NH4)2SO4 ©s H,SO4  3sLsms 6.5;3.5(5.55.)
9gLGsgemagmo ogbs Fpommoobs  ©s bommogol olgmo  Fgogboemmdgdol s Ggg0dols Somdgddo,
G™degdags s3sbslosmgdgmos 9end 3 99 9603s69m0lsg.6 0830773000909 S© domgdols
3(4)00(331)3601)00)301): 6.5(5.)636'3;:)0 QOSOB domo I= 15 S, Qﬁ)m 7= 3Lo.

dommg::()(fboi 356/Qw Mn2+ + 1406/5:' (NH4)2SO4; pH: 6,6-6,7;t=29-34°C, id‘,m_:3.5¢/gg32;

sberemogdo: 53 6/Q’ Mn*" + IOB/Q H,SO4 3t =90-92°C, idg.:0.9o/5332.

418
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Gbomo 8. 35 a/e Mn®" + 1403/en (NH),SO4(t =35"C) ws 53a/ew Mn’" + 10a/ew H,SO4 (t =92°C)
1‘)1}60(4)361) Foé0ls CNH4)2SO4 ©s H,SO,; 3sbsoms 6.5;30(55&5& {]Qiad(fbﬁ)mg‘f\nocboh 30(4)00636'30 33366&536'80:
MA-40 (53600 0.012632), AMI-7001S(0.012682) s"SELEMION" AHT(0.001268)

MA-40—30 goligeo AMI-7001S-30 25l2e0 “SELEMION" AHT -do
9 9dH@O@o@ol 9 9dH@O@o@ol dobamo gegdHOm@odol
T, Lo dolos(p) dolo(p) dols(p)
(NH,),SO; | H,SO, (NH,),SO, H,S0, (NH,),SO, H,SO,
30 |66 0.15 0 12 0 11
pHdO(YL
bo(y / 62 /45 55 /62 55 /62
Lod.

abe. 8-30 do@eboemo 3(*)5.5(333360 oggoh@gﬁ){]&h, A3 sbombys(3zemomo 3336(4).55360 - AMI-7001S 3
"SELEMION" AHT 339696 dsmagm Bamadéogﬁmboh s 360 o@oﬁa&aﬁ 33mbodols domomGaMs, beoene
350350 0(5.5(4)3635 aoooga&)m 5.5(5@360 ﬁ)omggaSmbom, 30069  Aglmmo Eoﬁamaboh MA-40 33366&30.
MA-40 33866&301} 6.53(*)&353601»1} saomo 343l HmBo  dolo hgggd(ﬁogémboh 60'3.514)31536.515, (3
333mobsgds  sdmbomdols  ombols s 3gogsl  asbEomo  MemEgbmdol  gswsbzmom,  Fglsdsedolise,
dommgo@oggoS 05005::0(55'30 ©s onQO(ibOQQG dommg:m@'ao. MA-40 3386(4)0601) hawad@ogﬁ)mboh ggﬁ)m'ao
33390650 aoﬂoﬁ)ah{)bo Lagetssyome 33dm{3gmmo  mbps  ogmls  sd 3336(4).55015 SQJQ{]&) 0g™domo
aaggaambom (ob. (315(4).1), 3063500056 33366&301} Bs30c0 gg.)ls.)'azmb%a dopamo  $g839MsE M0l
%OamdaaQabom nga&o DUGOOILFTOm s 3953k BoMdsl. mg@dmdgrgan 833256o6325015 AMI-7001S ©5
"SELEMION" AHT 6o3m8363601>o15 QSNQ()@'BO 8-3&3&15 "3(3(4)(') aoQog‘f\no doS(}aS@ﬁé(}ooh (C msos= 30 +
406/5:' ) 305)(*)636'80(3 30 goomeaddo pH baems, dogMsd  dsobgy o%ﬁ)gga&). gl dgegan 3390680
a96Lb303098s MA-40 3935656056 gx9080  domgdnmo  dmbs(3999d0Logsb, Lswsi  sbmemoB o 3go3sls
.55.);:)(*)60'3(4)0 JMGG{]G@F)QGOOB 30(4)(*)636'30 dommg:m(fb'ao pH aeaamQa. aa'aohoggoaa, ag‘qwad@ﬁm@o%ok
306(0636’80 8-3]0301} 6&0\)01}3;:)0 AB(')Q)O(?)OQMB dommg:m(fb'ao AMI-7001S ©s "SELEMION" AHT 3386(4)0601)
39360m ngabo 6.5(30;:)3600) SQJQ{]&) 60(*);33500600), 300061 MA-40-30. 1‘).566(4)6;:)030, 3300Lss0m0sbo
99 Ommobols 30(4)00636'80 56 ggo%odlmﬁ)gb'ag:)o 096309950093 83866&636'80 NH4+ om536015 ao@slgms

dommgo@oggoS .55(*);:)0(5’80, ‘4"5(3 3.566.56'3301) d3ot4)oQQot4)36'3Qm 36(*);3‘&-](58601) 3(4)0) {]Q)gd(fbﬁ)mdoaoﬂﬁ)
ﬁ)aod(fbmé'ao 30Q3601§ (53{]6(*)@0060'3(4) 3(4)00(331{30 dsoo Boamaaﬁabols aahodg\gabg)mbo%a 80‘30)00)361}.

s 336900

1. EsEabomos, Mmd  gmgddeamo  3gmol 35693y ognbool 30609830 gggms  gsdm(z@omo
.550(*)51)3;:)3{](550'3(4) 3836t4)o5360: MA-40, AMI-7001S ©s "SELEMION AHT" 0(55063636 (NH4)2SO4,
MnSQOy, s a36lsggomgdon H,SO4-V, Fgestgdon  dspemo  aggmbools  Bsgeeol  LoBdstom.  gggmo
399:mb393530  gmgdBOmmodgdol ognbool bszeeol Lobdseg asomgdom dsmsemas MA-40 39336156590.

2. sbombligemaddondo  393d6sbgdo — AMI-7001S ©5 "SELEMION" AHT, 336lb353980m MA-40
39336156015356, 9Bl 306m9380 s3mabgb  dsmsen LamgdBogmdsl - asomgdoon bszmgdo
60(*);336(')600) o(fboﬁ)abai; H 0(*)5361) .55(*);:)0(50;3.)5 dommg:m(fb'ao ©s 56 0(55063636 NH+4—015 domom[;abls
bs§obssmdmgam dodstrarmemadoon.

FbotrosFatoo (36s680 NGNSF/ST 09-795 7-200; bgedgz6rmemgds Nel-7/62).
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MASS TRANSPORT OF (NH4),SO,4, H,SO, AND MnSO, ELECTROLYTES THROUGH
DIFFERENT ANION-EXCHANGE MEMBRANES
Giorgi Agladze*, Gigla Tsurtsumia*, Nana Koiava, Natela Gogishvili, Levan Beriashvili*, Irakli Zaridze,
David Gogoli*
Ivane Javakhishvili Tbilisi State University
Raphiel Agladze Institute of Inorganic Chemisty and Elecrtochemistry
*Georgian Technical University

SUMMARY
Dependence of ammonia and manganese sulphates and sulphuric acid mass transfer through various anion-
selective membranes on concentrations of electrolytes in absence of applied electric field and during
electrolysis in the membrane cell have been studied. AMI-7001S (USA) and "SELEMION" AHT (Japan)
anion-selective membranes demonstrated higher thermal stability and selectivity, securing restriction of
NH', penetration from the catholyte to the anolyte and much lower transfer of H™ in the opposite direction
even during the electrolysis at 92°C in contrast with MA-40 (Russia) which provided highest diffusion
rates.

N3YYEHUE ITIPOHECCA MACCOIIEPEHOCA PACTBOPOB 2JIEKTPOJIMTOB (NH,4),SO,,
H,SO, 1 MnSO,; B SIYEMKAX C PA3JIMYHBIMA TUIIAMH AHUOHCEJIEKTUBHBIX
MEMBPAH
I'.P.Arnanze*, I'.C.Uypuymus®, H.I1I.Konara, H.I11.I"orumsuiu, JI./{.bepuamsunun*®, N.T.3apunze,
J.I" I'oromm*

Hnemumym neopeanuueckou xumuu u snexmpoxumuu um. P.H.Aenaosze
Tounucckoeo I'ocydapcmeennozo Yuusepcumema um. U. [casaxumsunu
* Ipysunckuil Texuuueckui Ynusepcumem

PE3IOME

Nzydensr uamenenus ckopoctu nuddysnonnbix notokos (NH4),SO4, MnSO4 u H,SO4 0T KOHIIGHTpaLMK
JJIEKTPOIIUTOB B siUeiiKax CHA0)KEHHBIX aHHMOH-CENIEKTUBHBIMA MEMOpaHaMu Pa3luvHbIX TUIOB — MA-40
(Poccust), AMI-7001S (CIHA) u "SELEMION" AHT (SlmoHust) B OTCyTCTBHE MPUIOKEHHOTO 3JIEKTPHU-
YecKOoro IMojis, a TAaKKe MX MAacCCOINEPEHOC B YCIOBHAX 3JIEKTPOIM3a MapraHelcoAep KalluX pPacTBOPOB.
VY cTaHOBIICHO, YTO B OTCYTCTBUH 3JEKTPHUECKOro Toka mMOoToK muddy3un (NHy),SO4, MnSO,4 1 ocoberHO
H,SO,, Boie B MmemOpane MA-40. B ycrnoBusix siekTponusa, qaxe npu Temieparype 92°C, meMOpaHb
AMI-7001S (CIIA) u "SELEMION" AHT (SImoHus) coxpaHSIOT TEPMHUYECKYIO CTOMKOCTb M CENEeKTHB-
HOCTb, MPAKTHYECKU He mporyckaroT NH', U3 KaTomuTa B aHONHUT U, B OTAMYHME OT MeMOpansl MA-40, B
ropaszio MeHbIeM KojaudecTBe npomnyckatot H,SO4 B 00paTHOM HalpaBJiCHHH.
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OPI'AHUYECKAS XUMUA

«'ETEPOI'EHU3UPOBAHHBIE» KATAJIUTUYECKHUE CUCTEMbI HA OCHOBE
JANTUODPOCD®OPUIIUPOBAHHOTI'O CUJIUKATEJIA
H.®./I)xanubekos, ®.A.Hacupogr, C.P.Paduea, E.11.Mapkosa, I'.H.['acanosa, M.X.Mamez0B
HUnemumym negpmexumuuecxux npoyeccos um. 0. Mameoanuesa HAH Azepbationcana

[Iporecchl onuromepusanuy, MNOIMMEPHU3AUH W T.OI. TPOTEKAIOT C MPUMEHEHHWEM  T'OMOI'€HHBIX
KaTanuTuueckux cucrem Tuna I[lurnepa-Harra. ['OMOreHHbI KaTajau3 HMEET Pl MIPEUMYLIECTB,
3aKITIOYAONINXCSI B BBICOKOH CEJIEKTHBHOCTH, OOJBINON CKOPOCTH MPOTEKaHUs peakuwu U T.J. OIHAKO, OH
UMEET W PsJi CYIIECTBEHHBIX HEJOCTATKOB- OJJHOPA30BOE HCIIOJIL30BAaHHE KaTajlu3aTOpPOB, HEOOXOJHUMOCTb
OTMBIBKM OCTaTKOB KaTaJIM3aTOPOB, MMEIONIMX B COCTAaBE€ MOHBI TSDKEIBIX METAJVIOB, M CIEJOBATENbHO,
o0pazoBaHue OOJBIIOr0 KOTMYECTBA CTOUYHBIX BOJI, YTO YCIOXKHSET SKOJIOTHIO TPOU3BOCTRA.

[IpuMeHeHue B Ka4ecTBE paCTBOPUTENS apOMATHYECKHX YIIIEBONOPOJAOB (OEH301, TOIXYOM, U T.J.) TaKkKe
HeOMaronpusATHO JEWCTBYET Ha dKOJIOTHio. Kpome Bcero mpodero, 3T0 CIOXKHOCTh CO3aHUsI HEMPEPHIBHOW
TEXHOJIOTUU TIPOU3BOJICTBA.

Hamu pannee ObUTH CO3JJaHBI TOMOT€HHBIC OM()YHKIIMOHATIBHBIE KaTAIN3aTOPBI—CTa0MIN3aTOPhI, KOTOpPBIE
AaKTUBHO U CEJIEKTHBHO MPOBOJIMIN KaTajH3 Mpollecca MoJNMepU3aluy OyTaaueHa U, OCTaBasich B MOJIUMEPE,
3¢ (HEeKTUBHO CTAOMIIN3UPOBAJIH €TO.

OTUM MyTeM yJaJloch B HEKOTOPOH CTENeHU YCTPaHWUTh HEAOCTATKH YHCTOrO TOMOTE€HHOr'0 KaTaiau3a U
YIY4LIUTh AKOJOTHIO TPOU3BOJCTBA, YAAJIMB M3 TEXHOJOTHYECKOTO IIMKJIAa TPOIECC OTMBIBKH OCTAaTKOB
KaTaJIn3aTOPOB TOCIIE Tpollecca MOITUMEPH3AIMH U UCKITIOYHB HE0OXOIUMOCTh JIOTIOTHUTENLHON CTaOWIIn3aium
roTOBOTO TIpoaykTa [1-2].

W3BecTHO, YTO IEOMUTHI U MX MOTU(PHUIMPOBAHHBIC MPENCTABUTENN MIMPOKO MPUMEHSIOTCS B Ka4eCTBE
KaTaau3aTOPOB MHOTHMX IpolleccoB HedrenepepaboTku u Heprexumuu. OnHako, 00 WX NPUMEHCHHH B
mpoleccax ONMIOMEPU3AIMH W OCOOCHHO, TMONMMEpHU3alli OJ1e(UHOBBIX M JIUEHOBBIX YTIIEBOJOPO/IOB, B
Hay4yHOU JIUTEpaType MMEIOTCS OYeHb CKyJAHbIe CBeleHUs. TONbKO B MOCIEAHHE TOBI MOSBHIINCH CBEACHUSA O
BO3MOXKHOCTH TPHUMEHEHHsI IICOJIUTOB B KadecTBE Oasbl JUIS CO3MaHUSl KATaTUTHYSCKUX CHUCTEM ISl 3THUX
nporieccoB [3-9].

Hcxons w3 BhIIE OTMEYEHHOr'o, ObLIA CHENaHa IOMbITKA pa3padoTaTh «reTeporeHU3NPOBAHHEBIE
KaTaJIuTHYeCKHUEe TUTHOPOChaTHBIC METANTIOKOMILIIEKCHI Ha 0a3e [[EOJINTOB, B TOM YHCIIE CHITUKATEIS.

UzBectHO, uTO TIpomecc ¢ochopocepHenus cnuptoB u (eHonoB ¢ P,Ss mporekaer 3a cuer Bojopoaa
THAPOKCUIIBHBIX TPYII, UMEIOIINXCS B UX MOJeKyinax. Mcxoas u3 Toro, 4To CUJIMKAreil Takke HMEIOT B CBOEM
COCTaBe CBS3aHHBIE C MATpPHUIEW THUAPOKCUIBHBIC TPYNINbI, B TMPHHIHIE, MOXHO OCYIIECTBUTH PEAKIHIO
¢dochopocepuenus, cuaresupoBats O, O - Tu3aMelieHHbIe AUTHO(POChATHBIC KUCIOThI, XUMUYECKH CBSI3aHHbBIC
C CHJIMKAreJIbHOW MaTpHUIICH U B JalTbHEHIIIEM MOJTyYUTh METAINIOKOMITJICKCHBIE COSIMHEHHS Ha UX Oase.

[Iporecc momy4yeHns: NOAOOHBIX COSTUHEHUI MOXKHO MIPE/ICTABUTD CIICAYIOIM 00pa3oM:

HS—_ _S
OH OH O/P\O
/‘\/J\/\/-I\ + PS5 — /_\/L\/\/‘I\ + Me+2 -
S, S
// ~‘M"' %
P: s ~ g P
/ RN O—
? O| Q Q uiu O\ /S\ -’ S§ 4
/_\/I\/VW‘\I/\/IN O/P\S/ NN
O—

SKCINEPUMEHTAJIBHAS YACTb

1. Ilonydyenue cuankaressi IMTHOGocHOPHOIl KUCIOTHI

[epen nawanom mporecca AUTHOGOCHOPHITUPOBAHNS HEOOXOAUMO OCYIIUTH HOCHUTENb, T.K. P,Ss
O4YCHb OYpHO pearupyer ¢ BOJOM.

XOpolIo BBICYNICHHBIH CHIIMKAreNib MOMEIIAeTCsl B PEaKTOp, CO3/IAETCS CYCIICH3MsSI B M-KCUJIONE U
npu 90°C yactsiMu  00aBIIseTcsl TOHKOM3MeNbUeHHbIH P,Ss. Tlociie mo6aBineHust Bcero KoiamyecTsa P,Ss
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(coornomrenre 10:5 mo macce) temreparypa moxHumMaercs a0 135-139°C, u mpouecc IpOBOIUTCS 10
nonHoro Beiaenenuss H,S. s monmnoro ymanenus H,S W3 cHcTeMbl mpoliecc MpOJOIDKAETCs O[T
HeOonmpuM BakyymoM (600-610mM Hg), a mocie OKOHUAHUS peaKkIHMW Yepe3 PEaKIMOHHYI0 Maccy
MPOITYCKAETCs a30T.

IMocne ¢unbrpammu u 2-3-X KpaTHOTO NPOMBIBAHHMS TOPSYUM DTAHOJIOM TPOIMYKT PEAKIHU
BBICYIIMBAETCs 101 HeOobmM Bakyymom mipu 80-90°C.

AHanM3 1mokasaj, 4To AMTHOPOCHOPHUIHPOBAHHBIN CHIMKarenb comepkut 7,17% dochopa u 6,98%
Cephl.

2. [losryyenne MeTanIcoAep:kamero MMTUO(GpochopHINpPOBAHHOTO CHINKATEIS

Ha cycnensuto autunodochopmnupoannoro cuiukareias (CAT®) B sTaHone mo KamisaMm
nobasisuinck  40-50%-nble ciupToBbie pacTtBopsl XiopuaoB Ni, Co, Cu, Cr u Fe, cMech Harpesaiach 10
80°C u B TeueHuu 4-5 yac. MHTEHCHBHO IepeMelinBaiacs. Macca oxiax-aanachk, (GUiIbTpoBanach, 2-3
pasa MpOMBIBAIACH TOPSIYMM 3TaHOJIOM U BbICyIHBajachk mpu 80-90°C 1moq BakyyMoOM.

MeTannoKkoMITIIeKChl aHAIM3UPOBAIMCH Ha cojiepxkanue Gocdopa u cepol:

CAT®-Ni— P-3,31% ; S-3,57% CATD-Cr— P-4.34% ; S-4,51%

CATD-Co—P-3,72% ; S- 3,81% CAT®-Fe— P-4,01% ; S-3,93%

CATD-Cu—P-3,02% ; S-3,33%

Jlanee cHHTE3UpPOBaHHBIC COCIMHEHHs ObUTH HCCIIENOBAaHbI, HAYMHAS ¢ UcXonHoro cunukarens, UK
- cnektpockomnuei, peatrenogdazopeiM u T A ananmuzamu.

3. UccienoBanme cunkarens, ee JMTHO(OCHOPHIMPOBAHHOI0 00pa3La U MeTATLI0KOMILIEKCOB

3.1.1uddepeHiuaaibLHO-TEPMUYECKH I aHAIN3

ITo xpuBbiM JTA (puc.l) BumHO, 4TO y HCXOAHOTrO cuimkareas B obmactu 102°C umeercs
WHTCHCHUBHBINA SHI0TepMUuUeckuil uk. [Tocie GpochopocepHerus 3TOT muK Habmrogaercs yxe mpu 117°C.
B 3aBHCHMOCTH OT PUPOJIBI METAIUIA STOT MUK MPOABISIETCs B pasnuuusx oomactsx: Ni-100°C; Co-113°C;
Cu-114°C; Cr-118°C.

JanpHeliniee HarpeBaHWe HE NPUBOMUT K KaKUM-THOO TermaoBeiM dddekram. OnHako, Ha
tepmorpaBuMerpuueckux KpuBbix (TI') erko ukcupyercs pasHuia Mexay oOpasuamu. Tak, HCXOMHBIH
cunukareib mpu  115°C tepsier mo 10% mepBoHa4YaabHOrO Beca. MaeHTHuYHas — mOTepst Beca Y
autropochopuMpoBaHHOrO  obpasima mpoucxoauT yxke npu 86°C, a y METa/UIOKOMILIEKCOB,
coorBerctBerHo: Ni-103°C, Co-113°C, Cu-85°C, Cr-137°C. Tlpu nanpHEHIIeM HarpeBaHUH CKOPOCTh
MOTEpH Beca y BCeX 00pa3IoB MOYTH HJICHTUYHA.

ComnocraBnenne kpuBbix [ATA u TI mokasesiBaer, uro W mocie IUTH(GOCHOPUIHPOBAHUS, U
MOJTYYEHHS METATIOKOMITJIEKCOB TPOUCXOAT U3MEHEHHUS B CTPYKTYpE CHIIMKaressi, Kak B KapKace, Tak U B
KpUCTaJUIMYECKOM PEIETKE.

11

DK30
AT K30TE€pM
IMotepst Beca, %

‘\

T T T T°C 25 50 75100 125 150 175200 225250 275 300 T°C
25 50 75100 125150 175200205250 275 300

DHoTepM

Puc.1. ATA u TI kpussie 00pa3ioB cuiaukarens: | — Cunukarens KSMQ, ucxonnsiit; I1 — CAT®- kucnora;
II-CAT®-Ni; IV- CAT®-Co; V-CATD-Cu; VI-CATD-Cr.
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3.2. NUudpaxpacHas cneKTPOCKONMsI

Kak BHZHO M3 pHC. 2, y HCXOJHOTO cuimkarenss B obGmactsax 3400 cv”' u 1635-1640 oM’
HAOJIOIaI0TCSI TIOJIOCHI MTOTJIOMIEHHUS, KOTOPhIE MOTYT OBITh OTHECEHBI K (PH3HCOPOIIMOHHON U CBS3aHHON
BOZOPOIHBIMU CBSI3SIMH 4acTHIE BOmbL. ITuku B o6macth 3650-3750 cM” ykaspiBator Ha mpucyrctue OH
rpyrm B cunmkarene. ITomocst B o6macti 1100-1110 em™ orHOcsTes K moromternio Si-O.

\ | 755

1 g'r""l.
{
2{\}
/ //\'L nf\,\/\ 1450 ]?'3,3

f
1”“(_\'\/\;‘-\ \ .l'n/\;wl j
/ .
1635 \ -
A _f\flk 1380 1f0(]109|15)\‘3

Ny
Y “\Liffﬂ/”“

1?'-?[]'

1640
1016°0
| LV /\/‘U
f\r‘fwju‘ﬂl 340%10 W\ UM\/\/W 950
AV 3300 mn /\f A i 150 rs:::

| 1480 W{)
1640 .
3600 31’nﬂ o0  x100cm 1
———

L L L T T 1T T r L r 1
ds 4240 98 d6 34 d2 30 28 26 24 2 20 20 10 1B 17 16 15 14 13 12 11 10 9 8 7
Puc.2. UK-cniekTpsl MeTaiuinutrodocdaror cunukarens: 1. Cunukarens ucxomnsiit; 2.Ni-gutuodocdart;
3.Co-mutnodocdat; 4. Fe-nutrodocdart; 5.Cr-murnodocdar; 6. Cu-gurnodocdar.

[oce bochopocepHeHnss B CIEKTpe OTCYTCTBYeT moimoca B obnactu 3400 cM', BMECTO 3TOroO
HaGMOAI0TCA HONOCK B 061macTb 2900-3200 cv™

Ha cmekTpax MeTaJUIOKOMIUIEKCOB B 00paslax B 3aBUCHMOCTH OT TPHUPOJBI METalula MOSBISIOTCS
HOBBIE IMKU TOIJIOICHHs. Y HHKEIEBOro KoMIuiekca B oonactd 1380 e, y Co-1370 em, Fe-1220 em™,
Cr-1115 oM, Cu-1050 cm'. Hapsmy ¢ stuM, B obmactu 910-950 cM™' MOSBISIOTCS HOCTATOYHO
MHTEHCHBHbIE TIOJIOCHI, KOTOPEIE MOI'YT GbITh OTHECEHbI K mormomenusm: Ni-S- 910 ecm™ ; Co-S-950 cm™ ;
Cu-S-920 em™ ; Cr-S-950 em™ ; Fe-S-960 cm™.

CormocraBieHre CHEKTPOB IMOKa3bIBaeT, 4To mocie (ocopocepHeHUs MHTEHCHBHOCTH TONOCHI
MorJIonIeHusi, npucymas konebanusm OH rpynmel,  pe3Ko yMEHbBIIAETCS, TOSBIISIOTCS TTOJOCHI
nornonienus: P-S; P=S; Me-S, 4To nmoaTBepkIaer XMMHUYECKOEe CBSI3bIBAHUE JAUTHOPOCHOPHON TPYIIIBI C

MaTpUIle  CWJIHMKarens, T.e. IIPOIECC HAST HE TMPOCTHIM KIACCHUYECKOM HAaHECEHHWEM, a WMEHHO,
XUMHYECKUM B3auMOAEHCTBHEM cuinKaremis ¢ P,Ss.

3.3 Pentrenodgasuplii anaans

Hutepnperaius aupakIHOHHBIX CIIEKTPOB HCXOIHOTO CHIMKATells MoKa3ajia, YTo OH MPEACTaBIIsAeT
coboii amopdHoe Teno (peHTreHo-aMop(dHOE).
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B crnekrpe cumukarens mpu 20-32°C HaGmiomaeTcss He OYECHb YyBCTBHTENbHAs jayra. Huskas
TrdpakIoHHass HHTEHCHBHOCTh yKa3bIBaeT Ha BBICOKYIO JMCIEPCHOCTh 00pasna. JTO MOKa3bIBAET, YTO
HCXOMHBIN CHJIMKAresb 00J1aaeT ME30IIOPUCTON CTPYKTYPOH.

UccnenoBanus nokasanu, 4ro B ciydae Cr KOMIUIEKCOB TUCIIEPCHOCTh 00pa3iia yMeHbIIaeTcs. ITo
Tarke HaOmomaercs y Ni u Co komiuiekcoB. Y Fe KOMITJIGKCOB AMCIIEpCHOCTh yBenuuuBaercs, a y Cu
KOMILUIEKCOB Ha CIIEKTpax MOSBIAIOTCA MEIKHE MUKH, YTO YKa3bIBaeT Ha IEpexon Me30CTPYKTYpHl B
MaKpOCTPYKTYpY.

Ha ocHOBe moiydeHHBIX JaHHBIX MOYHO CIIENIaTh BBIBOJ, YTO Kak mociie pochopocepHEeHu s, TaK U Toclie
MIOJTyYeHHSI METAJNIOKOMITJIEKCOB B CTPYKTYpE CHIIMKAressl MPOUCXOAIT 3HAUUTEIbHbIE N3MEH EHUSI.

O600mast pe3yabTaThl BCeX UCCIEOBAHUI MOKHO TIPHITH K BHIBOAY, YTO TUTHOPOCHOpHAS

= S
rpymma — P g XMMHYCCKH CBSI3aHA C CHIIMKATE/IEM, & HE POCTO HAHECCHA HA Hee. 910
OYEeHb BaXKHO, T.K. Ia€T YBEPEHHOCTh B TOM, YTO IIPHU MPUMEHEHHH METAJUIOKOMIUIEKCOB B Ka4yeCTBE
KaTaJln3aTOPOB B pEaKIUsAX MpeBpalleHus OJIGGUHOBBIX M JUCHOBBIX  YIJIEBOJOPOAOB OHWU HEe OyayT
CMBIBAThCS, UTO OUEHBb BAXKHO MPHU «T'€TE€PO- TEHU3UPOBAHHOM» KaTaJli3e.

Ni u Co KOMIUTIEKCHI OBUTH MCCIIEA0BAHBI B KAUECTBE KOMITOHEHTOB KAaTAJIATUYECKON CHCTEMBI (C y4acTHEM
ATIOMIHUAOPTaHUMYECKIX COCAMHEHNN) U TTOKa3aIu BBICOKYIO aKTMBHOCTh U CTEPEOCENEKTHUBHOCTh B MPOIIECCe
noJMMepr3alnu OyTajnena. ITH UCCIIeIOBAHUS SBISIOTCS 00BEKTOM OTJEIBbHON CTAThH.
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“HETEROGENEOUS” CATALITIC SISTEMS ON BASE OF DITHIOPHOSPHORILIC SILICA
GEL
N.F.Janibekov, F.A.Nasirov, S.R.Rafiyeva, E.I.Markova, G.N.Gasanova, M.Kh.Mamedov
Institute of Petrochemical Processes NAS of Azerbaijan, Baku
SUMMARY
Metal containing (Ni, Co, Cu, Cr, Fe) silica gel dithiophosphates has been synthesized and characterized by
analytic (P, S,%) and spectral (IRS, X-ray diffraction, DTA) methods. Those compounds are potential
“heterogeneous” catalytic systems for polymerization of butadiene.
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NATURAL D-AMINO ACIDS
Nino Karkashadze, Inga Abdushelishvili*, Roza Kublashvili**
Petre Melikishvili Institute of Physical and Organic Chemistry
* Georgian State Agrarian University
** Ivane Javakhishvili Tbilisi State University

SUMMARY

Distribution of D-amino acids in a nature is considered; their physiological function is discussed.

NPUPOJHBIE D-AMMWHOKUCJIOTbI
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THE INFLUENCE OF DIFFRACTION GRATING TO THE LIGHT WAVES TRAIN’S FORM
Aleksandre Rcheulishvili
Elefter Andronikashvili Institute of Physics

SUMMARY
The grating not only effectively analyzes the light on it (spectral decomposition), but causes the changes of
some light properties. For example, if the light waves train with given wave length which is fallen on the
diffraction grating contains the equal amplitude of n» number absolute waving (n impulse), with the
diffraction grating influence the mentioned waves train’s length will become n+N-1, where N is the number
of transparent splits of diffraction grating. The influence of grating make the waves train’s amplitudes grow
during the waves of N number. Then the waving amplitudes are equal, as to the last waving, it happens with
the reduced amplitudes. The amplitudes change step by step.

BJIMSTHUE JIU®GPAKIIMOHHOM PEIIETKH HA ®OPMY IIYT'OB PA3JIATAEMOI'O CBETA
A.H.PueynumBunu
Unemumym  guzuxu um. 3.J1. Anoponuxaweuiu

PE3IOME

Hudpaknmonnas pemrerka 3pQGeKTHBHO MPOU3BOJUT CIIEKTPAILHOE PA3NIOKEHUE A IAI0IIEro Ha Hee CBeTa.
Pemerka BbI3bIBaeT Takke HM3MEHEHHE HEKOTOPHIX XapaKTepUCTUK cBeTa. Hampumep, eciam Lyr cBera,
najaromii Ha JU(GPAKIMOHHYIO PEIICTKY, COIACPYKUT 7 TOJHBIX KOJeOaHWW ¢ PaBHBIMH aMILIUTYAaMU
(nuHA 1IyTa — 7 UMITYJIBCOB), IO IEHCTBHEM pPEIIeTKH JUIMHA YIIOMSIHYTOIO IyTra CTaHeT paBHBIM 71 + N —
1 xonebanwmii, Tie N — KOIMUYECTBO IIeJield pelieTkd. B Havane, 1mox BO3/eHCTBUEM PEIIETKH, aMILTUTYIbI
KoJicOaHUH yBeNMUUBaIOTCA 10 N-0ro KonebaHus. B manpHelieM aMILIUTYbI IOCTOSIHHEI, a ocieanue N
KoleOaHWH TPOUCXOMAT C YMEHBIIAIOMICH AaMIUIUTYyJ0oH. YBENMYEHHE W YMEHBIICHHE aMIUIUTY]
IMPOUCXOJUT paBHBIMH CKa4YKaMH.

434



bodd®0)BINML 3IG60IATSM)S IAMBEIN0 535RIBNOL 39G6I, Jodool Lgeros 2010 336 N: 4

PHYSICAL CHEMISTRY

CHEMICAL PREPARATION OF NANO-SIZED ZEOLITE MATERIALS.
II. RE-CRYSTALLIZATION OF PHILLIPSITE GELS

Giorgi Tsitsishvili, Vladimer Tsitsishvili, Nanuli Dolaberidze, Nato Mirdzveli, Maja Alelishvili,
Manana Nijaradze
Petre Melikishvili Institute of Physical and Organic Chemistry

Acid treatment of natural clinoptilolite results in soft dealumination and strong decationation,
following room-temperature aging of gels prepared by addition of the NaOH-solutions to obtained
amorphous aluminosilicate mixtures promotes formation of X-ray-transparent solid porous material with
high sorption capacity (water molecules — up to 7 mmol/g at p/ps=0.40) in micropores, rising with duration
of aging, remaining the X-ray-transparency [1].

On contrary, similar basic gel prepared from acid-treated natural phillipsite (origin from Shukhuti,
Georgia, chemical composition and properties are described in [2]) has low sorption capacity for
water molecules (2.5 mmol/g at p/ps=0.40) not changing during aging (up to 60/80 days), so during this
process zeolite microporous structure is not developing. Hydrothermal crystallization of PHI-gels has been
carried out carefully, without stirring, in the temperature range of 95-100°C, for shorter term (up to 20 hr) in
comparizon with usual practice [3]. Development of zeolite microporous structure is tested by rising
sorption capacity for water molecules (Table 1) and powder X-ray diffraction pattern (Table 2).

Table 1. Water sorption capacity after hydrothermal crystallization of PHI-gels at p/ps=0.40
Crystallization time, hr 0 5 10 15 20
Water sorption capacity, mmol/g 2.50 4.22 5.45 6.43 7.45
Table 2. Intensity of X-ray diffraction peaks (I) and d-spacings (d, A) for references and prepared zeolite

Shukhuti phillipsite Re-crystallized phillipsite Rkoni clinoptilolite

I d I d I d

5 10.4 41 10.4 50 10.48

46 8.84 75 8.84

30 7.12 35 7.08

20 6.21 36 6.56
7 5.30 21 5.37 25 5.22
15 4.90 29 5.07 40 5.06
45 4.44
47 413 42 4.67
30 4.05 52 3.96 100 3.95
42 3.78
37 363 25 3.70
44 3.42 40 3.40
50 3.34 22 3.302
100 3.17 100 3.186 66 3.132
75 3.03
24 291 58 3.00 R0 508
18 )73 34 2.76
3 567 41 2.675
10 551 48 2.56
47 2.52
2.127
. . 1.97
low pl:etlic:;sny 1774
1.728
1.670
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Analysis of the X-ray diffraction pattern has been carried out on the basis of X-ray data for two
reference samples, the Shukhuti phillipsite used for gel prepataion, and the Rkoni clinoptilolite [2]. It is
stated, that re-crystallization of phillipsite gels gives mixture of phillipsite-like (PHI) and clinoptilolite-
heulandite-like (HEU) structures with the ratio of PHI:HEU = 2:1.

Prepared material has high sorption capacity both for water (8.05 mmol/g at p/ps=1.0) and benzene
(0.31 mmol/g at p/ps=1.0) molecules as compared with sorption capacities of natural samples (water up to
7.25 mmol/g, benzene up to 0.15 mmol/g).

According to the data of chemical analysis, the aluminum-to-silicon ratio for prepared zeolite is
Si/Al=4, negative charge is compensated by the sodium ions Na', that may be changed with other ions
applying the ion exchange treatment [4].
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XUMHUYECKOE IMOJIYYEHUE HAHOPA3MEPHBIX HEOJIUTOB. 11
IEPEKPUCTAJJIN3AIINA ®UJIUIIICUTOBBIX TEJEN
I'.B.Hunumewm, B.I . Humumeunu, H.M. lonadepunze, H. A.Mupazsenu, M.B. AsnenuriBuiy,
M.O.Huxkapamze
Unemumym gpusuneckou u opeanuveckou xumuu um. 111 Meruxuweunu

PE3IOME
B ornnume oT M3ydeHHBIX paHee Trenei, MPUTrOTOBICHHBIX HAa OCHOBE MPHPOJHOTO KIMHOITHIIONHTA,
mporecc crapeHus QWIMIICUTOBBIX Telieid He MPHUBOAUT K Pa3BUTHE MHUKPOIMOPHCTOW CTPYKTYPHI.
[Toka3zaHo, 4TO B pe3yNbTaTe MEpEeKPUCTAIH3ANNN TPUPOTHOTO (QMIIHTITICUTA TIOITYYaeTCsl CMECh 11E0JTHTOB
(umunmcut:kmuHONTHIONMUT = 2:1, Moayns Si/Al = 4) ¢ BBICOKUMH TOKa3aTeNsIMH aJCOPOIIUN MOJIEKYIT
BOJIBI U OeH301a.
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OU3BNYECKASA XUMUSA

SHEPTETHYECKOE U3YYEHUE BCEBO3MOKHbBIX TAYTOMEPHBIX
IHNPEBPAIIEHUU IUTO3UHA

M.T Keapausi, k. A Kepecenunze', 3.B.ITauymus, T.I11.3apkya
Cyxymckutl 20cyoapcmeenHulil yHugepcumem
Tounucckuii cocyoapcmeennvlii ynugepcumem um. M. [cagaxuwisunu

OHepreruyeckoe M3y4eHHe TayTOMEPHBIX MpeBpalleHuil HYyKJIEeOTUIHBIX OCHOBAHHM, B TOM YHWCIE U
nurto3uHa (1), UMeeT Kak TEOpPEeTHIEeCKOe, TaK U MPAKTHYECKH Ba)KHOE 3HA4YCHHE, TaK KaK 3TU IIPEeBpalleHus
HEMOCPeICTBEHHO CBA3aHbI C MyTAllMOHHBIMHU IIpolieccami, porekaromux B JJHK.

TayromepHble TpeBpalieHls MUTO3WHA U3y4Jaluch MHOTMMH aBTopamMu [1-8], omHako cucremaTnyec-
KO€ DHEPTreTHYeCKOoe MCCIeI0BaHNE BCEBOBMOKHBIX TayTOMEPHBIX IPEBpAIIeHU ITUTO3WHA B JUTEpaType
He BcTpeuaercs. C 9ToH 1enbr0, HEOMIUPUYECKUM KBAHTOBO-XMMHYECKHM METOJIOM (YHKIIMOHANA
mwiotHoctH (DFT — Density Functional Theory) [9], B pexkuMe KOOpJWHATHI peakliy, ObLITH pacCYUTAHBI
sueprun aktuBarmu (AE") u sHeprum peaximm (AE) BCEBO3MOKHBIX TayTOMEPHBIX HPEBPAIICHHUIA,
MIPOTEKAIONINX 0 IUKINYECKH - JUMEPHOMY MEXaHU3MY IepeHoca MPOTOHOB BAOIb MEKMOIEKYIISIPHBIX
BOJIOPOJIHBIX CBsI3el B IIECTH TayTOMEPHBIX (opMax IUTO3MHA. Pe3ynmbTaThl pacdy€ToB, BBITOIHEHBIX 110
nporpamme [I.H.Jlaiikoa u FO.A.Ycrhintoka [10], mpuBenens! B Tabmuie 1.

Ta6auua 1. 3Hauenus sueprun aktupauuy (AE") u sneprum peakuuu (AE) pasHBIX TayTOMEpHBIX
[IpEeBpallCHUN IUTO3UHA

Ne (AE"), kIl | (AE), kJIx dopma TpeBpaleHus

MOJIB MOJIB
1-2 85.6 27.5 KETO-eHOJNIbHOE (2-0KCO-4-aMUHO«>2-THAPOKCHU-4-aMHUHO)
2-3 65.7 -12.8 €HOJI-KETOHHOE (2-THAPOKCH-4-aMHHO<«>2-0KCO-0-aMITHO)
1-4 75.4 31.8 aMUH-UMUHHOE (2-0KC0-4-aMHHO«>2-0KCO-4-UMHIHO)
4-5 127.4 92.7 KETO-eHOJIbHOE (2-0KCO-4-MMHUHO>2-THAPOKCH-4-UMIHO)
4-6 116 78.4 KET0-eHOJIbHOE (2-0KCO-4-UMHHO>2-THAPOKCU-O-UMIHO)

L{uTO3UH MOXKET UMETh LIECTh TAYTOMEPHBIX (opM: 2-okco-4-amuHO (1), 2-ruapokcu-4-amuHo (2), 2-
okco-4-umuHoO (3), 2-okco-6-amuHO (4), 2-ruapokcu-4-uMuHO (5) U 2-rUApokcu-6-umMuHO (6) (cxema 1),
KOTOpbIe 00pa3yroTcs B pe3ynbTaTe MepeHoca MpoTOoHa MO MUKINYECKU-TUMEPHOMY MEXaHU3My (cxema 2-
6).

Cxema 1.
H. _H He - H<
H\N/H \N H\N/H N H N N
| | L,
| Y | NN 2 | N | N | N~
| B{
> _H 7
Ao LA G, G Gl LA
H H H H H
1 2 3 4 5 6
Cxema 2.
H
. H - ~
561N OYN\ N\H = N H | AN H
e S —H - J\ :I N~
lll ‘\H/N = H - \'Tl N O/ H
H H H

2-0KC0- 4-aMUHO <> 2-THPOKCH- 4-amuHO (1-2)
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Cxema 3.

N
O
| Y H\\N/ H\ 7 \f

2-TUapOKCU-4-aMIHO <> 2-0KC0-6-aMUHO (2-3)
Cxema 4.

OYN H
.-N | H
B NS H \N H
N N Ho L H ol ALk
H oy 0 = |)N; R
5 4~N +
3 N
|s ; /g H™ "N~ 0 W~ H
HT N o A Nl
H “H
2-0Kc0-4- aMUHO «> 2-0KcO- 4-uMuHO (1-4)
Cxema 5.

H\
N H
I h H N H
| N o N | o _N
N o HT
N)\\O Y | = @\ + T |
| >~ _N _H N
H T WO |
N, H N
H H
2-0KCO-4-UMHHO <> 2-TUIAPOKCH-4-UMHHO (4-5)
Cxema 6.

H
H._ | H< H
Ho ~ Y —_ H” ZY
>N N \O\ /N\)/ T
& H N A
2-0KCO-4-UMHHO <> 2-THIPOKCH-6-UMHHO (4-6)

Ha pucynkax 1 u 2 npuBeneHsl 3aBUCUMOCTH MONHBIX 3Hepruit (E) ot koopauHaTs! peakunu (Ryy) ams
BCEX, MATH TayTOMEPHBIX IMpeBpalleHnii, Ha OCHOBAaHMWU KOTOPBIX OBLIH OMpeeNeHbl IHEPTHH aKTHBALUU
(AE") u sHepruu peaxuuu (AE) Bcex mMcclenyeMbIX NpeBpaiieHnii. Vi3 aHanmsa JaHHBIX, IPUBEICHHBIX B
TabJ1.1, BUTHO, YTO SHEPIETUYCCKH CAMBIM BBITOIHBIM SIBIISETCS 2-THAPOKCH-4-aMHHO <> 2-OKCO-6-aMHUHO
€HOJI-KETOHHOE TayToMepHoe mpeBpamienue (2-3), (cxema 3). CrmemoBaTenbHO, MPOIYKT KETO-CHOIHHOTO
npeBpatieHus (2) B pe3ynbTaTe nepeHoca MpoToHa THAPOKCHIIBHOM IPYIIBI K JPYrOMY TeTepoaToMy a3oTa
Jayblie mpeBpaaercs B MpoaykT (3). DHepreTuyeckl OTHOCUTEIHHO BBITOIHBIM SIBIISIETCS TAaKXKe 2-OKCO-
4-aMIHO<>2-0KCO-6-UMIHO aMUH-UMHUHHOE TayToMepHoe npeBpartenue (1-4), (cxema 4).

Takum 00pa3oM, Ha OCHOBAaHHH CEJIIEKTHBHOIO aHallM3a Pacu€THBIX JaHHBIX MOXKHO CIENaTh BBIBOJ,
YTO DHEPreTHYECKUE XApaKTEPUCTUKUA MOTYT OBITh HMCIOJIB30BAHBI JUISL OIEHKH YCTOWYHMBOCTH JaHHBIX
TAyTOMEPHBIX (OpM, a TakkKe s  KOIMYEeCTBEHHOI'O0 OINMUCAaHHMA MyTanmuoHHBIX mporeccoB JIHK ¢
ydactreM nuTosuHa [11].
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2071770 | 2071845 |
-2071790 I 2071865
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< 2071830 %
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-2071850 % 22071905
-2071870
) 22071925 1
-2071890 L
-2071930 L 22071965
I{N_].VA RN—H’A
Puc.1. DHeprernueckue KpuBble TayToMepHbIX | Puc.2. DHepreruueckue KpuBble TayTOMEPHBIX
npespaineHui L{uto3una: npespaineHui L{uto3una:
52 (A); 154 (m);253 (o) 4—>5(A); 46 (m)
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ENERGETIC STUDY OF ALL POSSIBLE TAUTOMERIC TRANSFORMATION OF CYTOSINE
Marine Kvaraia, Jumber Kereselidze , Zurab Pachulia, Tamar Zarqua
Sokhumi State University
" Ivane Javakhishvili Thilisi State University
SUMMARY
The energetic characteristics of all possible of tautomeric transformations of cytosine by means of quantum-chemical
nonempirical method DFT (Density Functional Theory) were calculated. Is shown, that these characteristics can be
used for an estimation of stability of the given tautomeric forms, and also for the quantitative description of the
mutation processes in DNA with participation of cytosine.
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OU3BNYECKASA XUMUSA

KBAHTOBO-XUMHWYECKOE U3YYEHUE CIIOCOBHOCTHU MPOU3BOJHBIX
POJAHHUHA K OBPA30BAHUIO KOMIIVIEKCOB C METAJIVIAMUA

H.O.Mrano6mumsun, Jx.A.Kepecennmse, I'.B.Iluanansze’, H.M. Tenust
Tounucckuii 2ocyoapcmeennulii yrusepcumem um. U. [ocasaxumeunu
* o o
I pysunckuti mexuuueckutl ynugepcumem

OyHKIMOHANBHBIE TPyNNbl pomaHuHa (1) o0najgaroT SIEKTPOHOMOHOPHOH CIIOCOOHOCTHIO, YTO
00YCIIOBIIMBAET WX BBICOKOE CBOWCTBO 00pa3oBaTh KOMILIEKCHI ¢ MeTautamu [1]. C menmbio Komuvecrt-
BEHHOHT'O OINHCAaHUS 3TOTO CBOWCTBA KBAaHTOBO-XMMHUYECKHM IMOMYySMIUPHUECKUM MeTonoM AMI[2]
paccurTaHbl 3JCKTPOHHBIE M DHEPTETHUECKHE XapaKTEPUCTUKU XJIOpP-, CyIb(O- U HUTPO-TIPOU3BOIHBIX
ponanuHa. Pe3ynbraThl pacuéToB pUBENEHBI B Ta0IUIax 1-3.

y

L'—-x=H,y=Cl;L*~x=H, y=NO,; L’ —x =H, y = SO;H;
L*—x=NO,, y=NO,; L’ —x =SOsH, y =SO;H; L® —x =NO,, y = SO;H.

W3 ananmza 3HaveHwid Teruior obpasoBanus (AH) BUIHO, YTO Cpeiy M3YUEHHBIX MPOU3BOJAHBIX CaMbIM
cTaGuIbHBIM sBIsieTCs aucynbhopomason (L°) (AH = —208.0 kkaa/mMonb), a caMbIM HECTAOHIBHBIM —
muanTpoponason (LY) (AH = 42.9 kkan/monb). JIas BceX M3ydEHHBIX POLA30JIOB CTAOHIBHOCTH PACTET B
pandy:

A<12<Ll<1f<13<L’

Ta6ua. 1. 3uauenus Tertor odopaszosanus (AH,) 1 3apsa0B Ha aToMax Kucnopoza (qo) ¥ azora (qn)

Ponasonsl AH, xkaji/Moib do (oH) do (c=0) qn7 qns
L 19.7 -0.239 -0.276 -0.064 -0.067
L’ 32.9 -0.228 -0.275 -0.061 -0.065
L’ -93.5 -0.227 -0.278 0.067 0.063
L 42.9 -0182 -0.276 -0.026 -0.027
L’ -208.0 -0.246 -0.280 -0.069 -0.055
L° -41.6 -0.248 -0.279 -0.059 -0.058

Tab6J1. 2. 3nauenus 3acenéunoctu 2S u 2P opOuraneii Ha aTomax Kociaopoaa O(OH) u O(C=0)

L L’ L’ L L’ L°
AO O(OH) O(C=0) O(OH) O(C=0) O(OH) O(C=0) O(OH) O(C=0) O(OH) O(C=0) O(OH) O(C=0)
2S 1.858 1.914 1.857 1.914 1.857 1.914 1.852 1.914 1.853 1.914 1.854 1.914
2P, 1.334 1.254 1.337 1.419 1.343 1.242 1.332 1.231 1.367 1.219 1.364 1.149
2P, 1.163 1.704 1.164 1.414 1.167 1.700 1.157 1.696 1.177 1.685 1.175 1.541
2P, 1.884 1.404 1.869 1.487 1.861 1.422 1.836 1.432 1.849 1.461 1.855 1.675
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Tab6J. 3. 3nauenus 3acenéunoctu 2S u 2P opOuraneii Ha atomax a3ota N7 1 Ng

L L’ L’ L L’ L®
AO N- Ng N- Ng N Ng N Ng N- Ng N- Ng
2s 1.719 1.749 1.721 1.755 1.720 1.748 1.722 1.746 1.721 1.747 1.722 1.753
2px 1.097 1.093 1.108 1.089 1.100 1.091 1.108 1.091 1.104 1.089 1.112 1.083
2py 1.235 1.157 1.223 1.169 1.223 1.164 1.200 1.175 1.209 1.172 1.205 1.174
2p, 1.014 1.067 1.010 1.059 1.022 1.060 1.037 1.039 1.095 1.047 1.021 1.048

CTabuIBHOCTE POJA30JI0B HAXOAMTCS B XOPOIIEH KOPPETAIMHM CO 3HAUYEHHSMH 3apsIoB Ha aToMax
kucioposa (qo) 1 asora (qn). B yacTHOCTH, caMoMy cTaGHIbHOMY aucyIbdoponazony (L) cooTBETCTBYIOT
camble BBICOKHE, a CaMOMy HecTabuiIbHOMY auHHTpopomasony (LY) — camble HH3KHME 3HAYEHHS STHX
3apsinoB (Tab. 1). CiaenoatenbHo, aucyibhopomason (L), kak camas cTaGHIbHAS U camas SJIEKTPOHO-
M30BITOYHAS MOJIEKYJIa, JOKHA TPOSBIIATH MOBBIIMIEHHYIO CIIOCOOHOCTH K 0OPAa30BaHHMIO KOMILIEKCOB C
Meraamu. Uto xacaercs 3ace’I€HHOCTH 2s U 2p opOuTaeil, kakas-HUOYIb KOPPENSIHs 3TUX BETHYNH CO
CHOCOOHOCTBIO KOMILIEKCOO0pa30BaHMsI POAA30JI0B ¢ METalIaMU HEe HaOJII01aeTCsl.

TakuM 00pa3zoM, JyYIIUM KPUTEPHEM CIIOCOOHOCTH POJA30JI0B 00pa30BaTh KOMILJICKCH C METaJlJIaMt
MOYKHO CUMTATh MX CTAaOMIBHOCTE M BHICOKOE 3HAUECHHS 3apsiIOB Ha aTOMaX KHCIOPOa U a30Ta.
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QUANTUM-CHEMICAL STUDY OF ABILITY OF FORMATION OF RODANINE
DERIVATIVES COMPLEXES WITH METALS
Nana Mgaloblishvili, Jumber Kereselidze, Givi Tsintsadze*, Neli Thelia
Ivane Javakhishvili Thilisi State University
*Georgian Technical University

SUMMARY
Energetic and electronic characteristics of derivatives of rodanine by means of semiempirical quantum-
chemical method AM1 were calculated. Was shown, that by the best criterion of ability derivative of
rodanine to form complexes with metals it is possible to consider their stability and values of charges on of
oxygen and nitrogen atoms.
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350)33530339%() 303N
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smbsFg@s [1, 2]. sbagm dsdogems Bodl dogzmmzbads Gbd-dsEo;s. dolo osgmbsgmao gemadgbigdos
dergmggmesBo  Fqdsgsemo  Jodomto  gemadgbBgdol  Goamd®ogo  bmdGgdo, beme  s@smosambsgrmo  gemg-
39639008 Jodome 33sms K gsEmdqdo. bgdolidogmo Lsds@mdosbo XYV dmmggmnmobsmgol 668-3s@ogsls

6.).53500 cgmﬁaoi

Zx Axy  Axv
Axy Zy Ayvy (1)
Axy Ayv Zy

bsss: Zx, Zy, Ly Jodomto qgemgdgbdgdel X, Y, V- Gogmdmogo bemdegdos; Axy , Axv, Ayv 96330039696
doao'aﬁm 638601) X~Y, X~V ©s Y~V xaﬁ)oggmbabh. .5;31).550'85.)300, Aend, 666—3.)(5560801) Qa(fbaﬁ)aoSoS(fboh
s0mdomo  mmastomdo  Foedmeegbl  9539d¢me  Bm3mmemaon®  oboglls (3(*);::36‘3;*\')'3(4) Qohdt4)03(f§mt4ﬂ))
dmﬁ)a@deomﬁo 6.55(55005::363601) ,,h@ﬁ)‘ad@ﬂﬁ)o—m[}ohababo“ .51).5636.);3 ©s 6°8mh°d35:'33°53 [3].

c3h33ggm—t4)56—3o(f§t4moo (&)62) -) Voﬁamogg&)mﬁ 666—3.)(5560801) 1).5]53'33(33@0;*\0 30(4)0.55(551). 5d
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6em3@9d0L %830 [4,5].

LG sgmomos Mseagsmado gmodabs(z0ob dgdgan Ggsdios [6]:

RCI + Na — Re + NaCl 2)

301)0)301) 6.53(*)0)3;:)0;:)0.5 d3.>6(f§'3t4)0 6053(550 dol) 350'8363;:)(*)3.560 3.56).533(5560 — '83'8(3(*)0)36015
353(4)6002
© 22 n2
= CtstkBrs _
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Cicsszfs

o= o,

> 3)

hoggoe: ,,Q“ - 60'86031} (‘\’0(503{]&‘3@ amg)gd'ag:raﬁ) mﬁ)&)(fbog:ﬂs, ,,3“ - 3.5(5.56(5‘3(4) 3(*);:)333;:)'3(4) mﬁ)&)(ibog:ﬂ);
Brs - 63%005&51)01} OG@OBFmQOQ; Qj s Ok — d‘a@m&)h 05(553660Q)3600.
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lg( Am) '831).56.530150 dg:)mﬁ)og:)dol;olsom[;oh. '83683‘3;:)0.5 '33.5(4)(550381)0 3(*);33;:)0:

R-Cl 4)
Bbadsdols A6 -dstrBoels gesBbos oby:
7R 1
5)
1 17

hOQOG: 17 - deﬁ)O’l} 606m6€)030 6(")88600
GB&)OQ'BO 1 8(')(388‘8;"\"00 lg( Ai) Qé AE %(‘)60860)0 deﬁéQdéBOl}bmgOl}.
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GB&)OQO 1. lg(A—-) s AE Brg0gemo  Jeoemersen 3sbobsmzgols

@bo

R lg(A_-) AE, g3
CH; 2,18 1,379
C,Hs 2,46 1,404
n— CsH; 2,63 1,494
n— C4Ho 2,76 4,496

'33(30(4)31)0 6305360(553601) aammggoh 6.580)8353600) deSog@aﬁ%a oaab'g](j\noo dmﬁa@beogﬁm
6.)5(55?);*\036&:
AE =10,3- 1g(A,__ ) - 23,934 (6)
dmﬁ)amoeooh r JNO(BOGOUS(%O 'Bahoboaohogg Beremos: 0,988. 0363&4)0;3, xoc&ﬂ) 660(55360'3300),

.)QaOQO Od3h ,,6066“ dmﬁ)gg:)oeool) [7]
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STUDY OF RADICAL ELIMINATION REACTIONS
WITHIN THE SCOPE OF PSEUDO-ANB-MATRICES METHOD
Maia Rusia, Mzevinar Bedinashvili, Mikheil Gverdtsiteli
Ivane Javakhishvili Tbilisi State University

SUMMARY
Mathematical-chemical study of the radical eliminations reactions was carried out within the scope of
pseudo-ANB-matrices method. The correlation equation was constructed. Calculations show that
correlation is ,,good”.

N3YYEHUE PEAKI.II/II71 PAI[HKAHBHOﬁ SJIMMHUHALIMA B PAMKAX METOJ/JA
IMCEBJO-ITHC-MATPHI]
M.II.Pycus, M.B.bequnamsunu, M.M.I'Bepauurenu
Tounucckuii 2ocyoapcmeentulil yrusepcumem um. Hs. [casaxuweuiu

PE3IOME
IIpoBeneHO MaTeMaTHUKO-XUMHUYECKOE M3YUYEHHUE PEAKIMHA paJUKaJIbHOM JJIMMHUHALIMM B paMKax METOJa
niceBno-ITHC-marpun. IloctpoeHo koppensiuoHHOe ypaBHEHHE. PacueTsl mokaszanu, 4TO KOppPemsius
,,Xoporas”.
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Jodoméro 633601) xaﬁoggmbabo [2,3].
656—3.5(5560001) 3(*);33660%36"3;@ Bol‘)amboh aoadgmgﬁabo 1315335300—(4)56—3.5(4)(55080 (®bd), Amdmols
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©bd -3s3M03900L  gmmeols  ggadamgddo  Bgbffagmomoas  gmsbol  Mswogsmm®o  Isememagbodgdols
3(4)00(331)0 [6]
CH3—CH3+X°—> CH3—CH2X+H° (1)
5d 3(4)00(3 31)01) 6053(550 d‘aﬁm ©5 maﬁamggo[;oao d‘aﬁm 3.5(4).533(556 3601) aomaao(fbo d‘aﬁ)— doaoﬂﬁo
393m33ema3s  Bepmgdamos  gliggem-mbd-dstozgeol  dgmmeol  ggeMamgddo.  390dmE,  Bmdmmmaon®o
obgdlo  — 1g( Am) 8390 mos  Jsemeagbamsbols  degmgzmemols  Igbsggzolbo ©bd -dseoiol  dsbaby,

3.)(4)(55030 amggag"\noh
R-X )
6.)3(')8363600), Boggog REC2H5, XEF, Clg, BI’, L
Bgbodsdols @bd -do6rB)o(30s goshbos Laby:
Zr 1

1 Zy

3)

(315(4)0;::'80 1 3(*)(55&50;::00 lg( Am), AE” (.5(-]8503.5(30015 363(4)60.5) ©s AH(2)98 (ﬁ)aodeooh 360).5;:)30.5)
(1) 35)(*)(331}01}00)301} [5]

sboogo 1. 1g( Am) s AE Bmgogmo  Jootrsen 3sbolsmgols

0
X | lg(A) | A, sx/demo | T (906):
dfx,/amgm
F 2,18 0,8 -138,1
Cl 2,46 42 42
Br 2,78 13,3 62,8
I 2,95 (16,9) 129,7

'33(30(4)31)0 6305360(5536015 aameoh aoamsaﬁabom dm830'3(f§3t4)%3 oaab‘g]g\f\noa ™60 dmﬁawoeogﬁo
6.)5(55?);*\036&
AE*= 20,8 lg(A— ) — 44,5 (&)

@bo

AHY, (@) =334,8 1g(A. ) — 870,0 (5)

@bd
dmﬁ)amoeooh dmatgoeoaG@a&o - r Bahoboaohogg Beremos: 0,988, 0,987. oaﬁ)oaogg, xoo(gah
660(5360'3300) [7], dmﬁamoooa&o ,,doﬁ)aoo“.
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MATHEMATIC-CHEMICAL INVESTIGATION OF KINETIC AND THERMODINAMIC
PARAMETERS OF RADICAL SUBSTITUTION REACTIONS WITHIN THE SCOPE OF
PSEUDO-ANB-MATRICES METHOD

Maia Rusia, Nunu Ovsyanikova, Tamar Davitaya, Mikheil Gverdtsiteli
Ivane Javakhishvili Tbilisi State University

SUMMARY
Within the scope of pseudo-ANB-matrices method two correlation equations are constructed and
investigated. Calculations show that correlations are good.

MATEMATHKO-XUMHUYECKOE HCCJIEJOBAHUE KHHETUYECKHUX U
TEPMOJANHAMMNYECKHUX ITAPAMETPOB PEAKIIUU PAIUKAJIBHOI'O 3AMELIEHUS B
PAMKAX METOJA IICEBAO-ITHC-MATPUIL

M.II.Pycus, H.H.OBcssunukosa, T.H.laputas, M.U.I'Bepamurenu
Tounucckuii 2ocyoapcmeentulil yrusepcumem um. M. [casaxuweunu

PE3IOME

B pamkax meroma mceBgo-IIHC-maTpuil mocTpoeHbl M HCCICTOBAHBI JBa KOPPEISIIMOHHBIX YpPaBHEHUS.
Pacuersl mokaszanu, 4To KOPPENIsILUU XOPOLIKE.
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MATEMATHUYECKAS XUMMUSA
MATEMATUKO-XUMHNYECKOE U3YYEHUE AJIKWJIAILETUJIEHOB
M.I'.Kapuxanze, M.W.I'Bepauurenu

Tounucckuii 2ocyoapcmeennwiii ynueepcumem um. Me. [casaxuweunu

I[MHC-MaTpuiia OTHOCHTCS K KIIAcCy MOAUMUIIMPOBAHHBIX MATPHI] CMEKXHOCTH MOJIEKYISIPHBIX I'padoB
[1,2]. AuaronansubiMu dneMenTamMu [THC-MaTpuiibl SBISIOTCS MOPSAIKOBBIE HOMEpa aTOMOB XMMHYECKHX
3JIEMEHTOB, BXOJSIIIMX B MOJIEKYITy; HEJHarOHAJIbHBIMU — KPaTHOCTH XUMHUYECKUX cBs3eil [3].

s nro6oit montekynel  ABC, I[THC-matpuiia umeeT BU:

Zx Ax Aac
Axs Zp Apc (1)
Axc Asc  Zc

rae: Za, Zs, Zc — MOPSIIKOBBIC HOMEpa XUMUYECKHX dJIeMeHTOB A, B, C;
Aa, Ac, Aac — KpaTHOCTH CcBsizeld A~B, B~C, A~C.

Hecstruunble norapudmel 3HadeHni gerepmuHantoB [THC-matpui sBisrorest 3pQeKTHBHBIMU TOIIO-
JIOTUYECKMMH HWHAEKCaMU JJIs KOHCTPYHPOBAaHUS M W3YUEHHUS KOPPESAIHOHHBIX YpaBHEHUN THIIA
,,CTPYKTypa-cBoiictBa” [4,5].

J1 CIOXKHBIX MOJIEKYI BBIYMCIIeHNA ¢ ucnonb3oBanueM [THC-maTpuil BecbMa TpyI0€MKH, TO3TOMY
onu Obu MoaupuuupoBanbl B kBazu-ITHC-matpui (HﬁC ). [maroHanpHBIMH 3JIEMEHTaMHU TTHC -
MaTpHIL SBJISIOTCS CYMMBI ITOPSIKOBBIX HOMEPOB aTOMOB XMMHUYECKHX 3JIEMEHTOB, BXOJALINX B Pa3IHuHbIC
CTPYKTYpHBIE ()parMeHTBHl MOJIEKYJ, HEMaroHaIbHBIMH — KPAaTHOCTH XMMHYECKUX CBSI3eld MEXKIY dTUMH
CTPYKTYPHBIMH (pparMeHTaMH.

Hamu u3yuens! ankuianeruieHs (ankun-1) B pamkax merona [THC -matpuir. Iist Hux pa3pabotana

npocTeias MOAENb:
X—-R 2)
rac: X ECHZCH—; RECH3, C2H5, C3H7.

Cootserctryiomue moaen (2) ITHC -maTpuisl UMeOT BHI:
7y 1

)
1 Zr

B ta6nuie 1 mpuBenensl 3HaueHus 1g( Anﬁc ), T dio , AHcrop. [6], 111 HEKOTOPBIX aJIKHIIALIETH-

JIEHOB.
Tabmuna 1. 3navenus 1g( Anﬁc ), T dio , AHcrop. JUTA QJIKMIIALIETHIIEHOB

CoenuHeHUs lg(A ) Tem. C dio AHcrop.
CH;—C=CH 2,06 -23,2 - 463,1
C,Hs—C=CH 2,30 8,1 0,650 620,6
C;H,C=CH 2,51 40,2 0,690 778,0
C,Ho—C=CH 2,62 77,3 0,716 935,5
CsH,—C=CH 2,73 99,7 0,733 1029,9
C¢H;s—C=CH 2,80 126,2 0,746 1150,3
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Ha xoMIiproTepe noCTpOoeHbI TPU KOPPEISIIUOHHBIX YPABHEHUS:

Tum. = 2362, 1g(A 5. ) — 535.1 (4)
d3’ =0,1661g(A 5. ) +0,268 5)
AHarop. = 818,8 1g(A ) — 1260,8  (6)

BoruncieHus mokasaiu, yTo Ko3ppuimenT koppeasiuu r s (4), (5) u (6) COOTBETCTBEHHO PaBHBI:
0,986; 0,988; 0,987. Takum obpaszom, o kputepusim Jxadde [7], koppensuu xoporue.
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MATHEMATICAL-CHEMICAL STUDY OF ALKYLACETYLENES

Marina Karchkhadze, Micheil Gverdtsiteli
Ivane Javakhishvili Tbilisi State University

SUMMARY

Within the scope of the quasi-ANB-matrices method three correlation equations of the type “structure-
properties” were constructed and studied. Calculations show that the correlations are good.
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6.);303.)&601}(5.5;:)30) VSQOQQG. Phe-6-0l QQM&)L @38336&@"363&0 0y 213-215, Phe-8-ol - 226-228,
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. .0 O

| |
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Il | I 0.25n
COOH

X =6 (Phe-6) ©> x = 8 (Phe-8)
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6 8-GA-[HDA/Lysly.75/0.25 006%,3909 - - +t +
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SYNTHESIS OF NEW FUNCTIONAL POLY(ESTER AMIDE)S ON THE BASIS OF ACTIVE
DIESTERS OF 0,0’-DIACYL-BIS-GLYCOLIC ACIDS
N.Ochkhikidze*, G.Jokhadze*, G.Otinashvili**, L. Kirmelashvili*** R.Katsarava***
*Faculty of Chemical Technology and metallurgy, Georgian Technical Universitety
**Institute of Medical Polymers and Materials Ivane Javakhishvili Tbilisi State University
*** Center of Life Sciences
SUMMARY

A new class Biodegradable functional poly(ester amide)s — AA-BB type polydepsipeptides containing free
carboxyl groups in the macromolecules have been obtained. The new polymers were synthesized by
solution polycondensation of active diesters of O,0’-diacyl-bis-glycolic acids with di-p-toluenesulfonic
acid salts of bis-(L-amino acid)-a,w-alkylene diesters using as a diamine comonomer the bis-trifluoroacetic
acid salt of L-lysine for the direct incorporation of functional COOH-groups into the macromolecules. The
functional representatives of so called 3M-poly(ester amide)s were also synthesized by polycondensation of
the said active diesters with a mixture of alkylenediamines and L-lysine bis-trifluoroacetate. These
functional polymers are unavailable via synthetic scheme developed at 3M and comprising the
polycondensation of diacid chlorides with bis-amide diols.

CUHTE3 HOBbBIX ®YHKIHIUOHAJIBHBIX ITOJUPUPAMUI0B HA OCHOBE
AKTUBUPOBAHHBIX 35®UPOB 0,0’-IUAHNJI-BUC-TJIMKOJEBBIX KUCJIOT
H.T.Ouxukumze*, I'.A.Jbkoxanze*, I'.I'.Orunamsumn**, JL.U. Kupmenamsunu***, P, J[ KanapaBa***
*®aKynbTeT XUMUUCCKON TEXHOJIOTMU U METAILTYPTHH, | PY3UHCKULL MEeXHUYeCKUll yyHUugepcumem
**Unemumym mMeOuyuHCKUX NOJUMEPHBIX Mamepuanos, Tounucckuil 20cyo0apcmeeH bl YHUSepCumem
um. Us./[orcasaxusunu
**%* [lenmp Hayx o Kusnu
PE3IOME
[Mony4ensr 6uonmerpamupyemMbic GyHKIIMOHATBHBIC TTONUA(PHUPAMUIBI HOBOTO KIlacca - MOJHICTICUTICTITHIBI
AA-BB-tuna, conepkamme cBOOOJHBIE KapOOKCHIIBHBIC TpYIMIBI B IIEMsAX MaKpoMojekyid. Hoswle
MOJMMEpPbl CHHTE3MPOBAHBI MOJMKOH/ACHCAIIMEH B pacTBOpE aKTHBHPOBAHHBIX OHC-T-HUTPO(GEHHUIIOBBIX
s¢upos O,0’-aHaIUIT-ONUC-TIIMKOIEBBIX KHCIIOT C TU-TI-TONYOJICYTb(OKACIOTHBIMU cONsIMU Ouc-(L-amuHo-
KHCJIOTa)-0l, O-aJIKWICHANI GUPOB, UCIIONB3Ysl B KAUECTBE JUAMUHHOTO COMOHOMEpa OMC-TpUPTOpaleTHYIO
conb L-nmu3uHa Ui npsimoro BeeneHust GpynknuoHansHeix COOH-rpynn B Makpomonekyibl. [TomydeHsr
Takke (YHKIUOHANBHBIE MPENCTaBUTENH T.H. 3M-nonmudpupaMugoB, KOTOpbIE CHHTE3UPOBAIU ITyTEM
MOJIMKOH/ICHCAIINN YKa3aHHBIX aKTHBHUPOBAHHBIX AMI(PHPOB CO CMECHIO allKWIeHAMaMUHa U L-nn3uH Ouc-
Tpudropanera. YkazaHable QPyHKIIMOHAIBHBIC MOJIMMEPHl HEBO3MOXKHO CHHTE3UPOBATH 110 Pa3padOTaHHOU

Ha 3M cxeme, 3aKITtodalonieiicss B MOJMKOHICHCAIINN TUXIIOPAHTHIPUIOB TUKUCIIOT C OMC-aMUIIHOIAMH.
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@6030)0;:).53061}) 301}'3(30703360\)00) l}@)o&goﬁéﬂgo 330)(');33600) [9]. 603'36.5;:) 6&3]51}63;:)361} 306.5]5.53;300)
e ggmge Lo by 4A, B0gomoemsdobls - Lazdadby 3 ©5 4 A.

dmbmdg@gdols Loborgbo
3ali-63mgmgamgto  3mbmdghgdol Lobogbo (bmgsmo dgmmmogs). 0,1 dmemo  L-sérgobobol, 0,2

dorgmo  3-Beemme binmgmdgegsl  dmbmdopmsBols ©s 0,05 dogmo  oemols 6s®r93l  3e@adoom 270
dm  Borgemdo  fgzad0  dmegzol  306mdgddo 18  Lo-ol 396353emmd330.  gadmymagoem  Fgsemls
39360m3380m  ©ob-lgeem 0l ©s3gmBo. Mgsd00l sdmsz@gdol Fqdrna Ladgsdiom Bsbsls  35gm3bgdmom
monsbols (533336&(55"360%3 Qoaoh BQSHQBmeoBO. @mg:ramg:)h 3.5'8(*)636;300) Q{]&)G(fboooom, 30Q36'3Q) 3806
36mn]dl 33z 39958 gdmon  Femmmmol  sbasg  memmegsls (160 3;:)) ©8  3507@adE0m 3735303000
2-3 Lossools a96353emmdsdo, Fgdega  olgg  3Bm3gdeom  msdom. dgmey  mgl B gmels 336003
39806 53on  ©93568)8300m, 3335890000 250 Im  0bm3OM3sbereml s 3eEmgdmon  bErmem  asblbsdws.
Voﬁamdal;og:) Bblbse s 3(30;:)(%6.53;300), 3.58.5(5536;300) 8'86.);:) amog:)oea(fbo(fbh, 6ol 'nggaaoggoo 6o3m08mc3mgga
09000, dmsbBo dsbs, G@Igmlsg 3dm3gdeon 333038030 @sdol  asbdsgzmmdsdo. Fe@dmJdboen  bagmadls
398m6gdon  3s3blbgeml  ©9396BGo0m @ 3OmEnddol  gswsmgdzol  3GeigLls (0%m3€)m3o6m(j\noh
blbsrosb 30)0;:).5(33(58(55'30) 3009mO9dom  ©s  33ems3 3339000 ds(3038630  @adol  3s68s3mmdsdo.
99993 39dblLbgels 3896 58om 4336883000 s domgdmem  baemadl  33BOMIom  38377dBo, K9G
mosbols (5333360@"36&%3, bmc\nm BSBQUB 30 450C-C63.

domgdmmo 3mEnddgdels dodomswo dsbslosmgdemgdos:

Arg-3: 6.)3(*)1).)3.5;:)0 75%, 66'3(5500 cgmﬁaﬂg:)o C43H64N801684; 3(*);:)36"3@'3(4)0 dobss 1077,31;
Qmeoh @33336&@"36& 67-71°C

Arg-EG4 : 6.)3(')1).)30;:)0 65%, 6(4)'3(500 cgmﬁaﬂwo C48H74N801984, 3(*);::333;*\0‘3(4)0 dslss 1195.45,
Qmeoh @33336&@"36& 61-64°C.

3(*)60)3363601) h@ﬁrﬂd@ﬂﬁ)o Qoggaaﬁog‘fgoo 3@3336@"360 .)50;::0(600), cgﬂﬁo{] 09 ©5 ]H Y [0)
1)33{](55(4)001)6(')3000).

3@8336(55"360 0609"\')0%0:

Arg-3: 6.)3(')0)3;::0;:)0.5 C43H64N801684-m3015, %: 47,94 (C), 5,98 (H), 10,40(N); 11,91 (S)

Badmgbos, %: 47,30 (C); 6,02 (H); 10,34 (N); 11,54 (S).

Arg-EG4: 6.)3(')0)3;::0@0& C48H74N8019 S4-m3015,%1 48,23 (C), 6,24 (H), 9,37 (N), 10,73 (S)

Badmgbos, %: 47,68 (C); 6,60 (H); 9,02 (N); 10,37 (S).

cgﬂﬁog 09—1}38{]@6001)60030&

Arg-3, 13 1741 [-C(0)-0-], 1120 (-CH,-O-CH,-), 3363 (-NH,-HOTos s ~NHC(=NH)NH,-HOTos).
Arg-EGy: 135 1743 [-C(0)-0-], 1119 (-CH,-O-CH,-), 3356 (-NH,-HOTos s ~NHC(=NH)NH,-HOTos).
"H 336 L39d3@ebzm3os: 300 MHz 'H NMR; (D0, ppm)

Arg-3: 1.76 (4H, m) & 2.03 (4H, m, NCH,-CH,CH>); 2.17 (2H, kvn., J 6.4 Hz, OCH,CH,CH,0); 2.46
(12H, s, CH;-Tol. );3.25 (4H, t, J 6.7, NCH,); 4.23 (2H, t, J 6.4, CH); 4.41 (4H, t, J 6.4, OCH,); 7.43 (4H,
m) o 7.76 (4H, m, C4HL).

Arg-EGy: 1.65-1.90 (4H, m) & 1.93-2.15 (4H, m, NCH,-CH,CH.); 2.46 (12H, s, CH;-Tos. ); 3.26
(4H, t, ] 6.7, NCH,); 3.68-3.81 (8H, m, CH,OCH.,); 3.86 (4H, m, OCH.); 4.24 (2H, t, J 6.3, CH); 4.48 [4H,
m, CH,OC(O)]; 7.43 (4H, m) (oo 7.76 (4H, m, CsHL).

dob-gemaddmgoma@o dmbmdghol — gssdBondgdnmo  omee-dok-3e@dmbsgol - BSC-EG;-ob
'lsosma%o. 9,89 3 (0,033 3(*);:)) @60(30015636015 bLbsdL 70 3;:) @3@6&30;3600(3'3606’80 3.5(30336;300) -
5°C-8Q3 s dneg30l  306mdgddo  [agomdon  353s8)gdwom 5’316 (0,05 amg\f\n) 000 gbamo gmemols
bLbsdl 20 3;:) @3@6030;3600(3'3606’80. ggogmog@gsamodm@oh hﬁ)ﬂg\vwgg Qoao(ibabols '833;336 ﬁ)aodeooh
30666{];:7865300) monsbols @33336&@"36&%3 2-3 Lossonols 6.563.53;:)(*)6.5'80. 30;336'3;:) blbse s 6)(*)(55.5(30'3;:)
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oaomﬁ)mdg@abam%a 3.5'8(*)636Q0m éa@ﬁo.}oggﬁ)mcggﬁ)om) (gg.} dsbonob gﬁ)mogg ﬁ)godeooh moﬁoﬂﬁ) 3(4)(')0\)'3(-](5515
- dg:)mé%’go@&)ggb). Fgeaase 3009000 Bgem 338330035 3emabdy Lombgl - ogmomgbamo jmmols
30b-Jerrggem®dosls, Gmdgmbsig 3sbngmseggdmon 3s378-35dmboon (138-139°C/6-7 393 Hg).

domgdme  dol-JommergmedosBl  30996gdmomn  dobbmdogo gssd@om@gdamo  @ome-dol-3368mbs@ols
(BSC-EG,) Lobmgbolbsmzgol, Galomgols 23,0 3 (0,2 amm) N-3oetmJlolgdiobodowol ©s 23,1 3 (0,1
3(*);::) ©ogmomgbaemogmmol  dol-Jomm®gm®dosgols  Blbse 150 dem  ddMwe o393 mb3o dcmér9301
306089830 {39mmbon  35338)gdom 16,2 3 (0,2 amm) d3Asemo  3oMoeobols blbsdL 100 den G
s39%™b6do.  3oMowobol  Lermmom  @sdsdgdols  Bgdoga Ladgsdom  dslsls 3796930000  cmosbols
39933968 nesby 2 ool 356353em3530, assa3Jmbos Jmmefysmdsomn dgdgeggdme  gobemosh Fgsemdo
©s  3¢m39dmon 333035030 msdoo. dgmey gl asdmgmgom  ogo® bl 3gom@B@szom ©5
3986mbpom  3M0ligsemn® NaOH-‘ba 3937ddo (40—500C). domgdme  bsgdols 33 360LEemgdmon
@mmgmmoggo&

Boboygbotgdnmo 3cmbmdg@ols dotomswo dsbalosmgdemagdos: asdmbsgsmo 62%, 3B geoednms
CisH16N>Oy4, 3(*);::333;*\0‘3(4)0 dsls 388,29; Qmeoh (55333360(55"3(4)o 130-131 °C.

Qomgw—boh—doﬁ)bml;o(fboh - BSC-EG, 1)(5(4)'3{](55'3(4)0 ggo3ogg6063m 3@8336(55"360 oGonCﬁom, cgﬂﬁog
09 ©5 'H 836 h33d(f§t4)mhdm300m.

3@8336(55"360 0609"\')0%0:
6.)3(')0)3;::0;:)0.5 C]4H]6N20]]-m3015, %: 43,31 (C ); 4,15 (H), 7,22( N);
Bodmgbos, %: 43,29 (C); 4,12 (H); 7,18 (N) .
cgﬂﬁog 09—1}38{]@6001)60030&

BSC-EG,, W 1720, 1740, 1780, 1810 [-C(0)-O- w5 adomol 304emo], 1380 (-N=),

1127 (-CHy-O-CH,-).

'H 336 139d&obgm3es: 300 MHz 'H NMR; [DMSO-dys/CCly (1:3, v/v), TMS, ppm]

BSC-EG,. 2.80 [8H, s, CH,-C(O)]; 3.81 (4H, m, CH»-O-); 4.49 [4H, m, CH,OC(O)].

3eagmodgtols Loborgbo

3(*);:)0(30)3(4)—31)(536—'3630)&33601}) Bobogbls 3.5]5(*)6(303;*\036;300) 601}—5‘3&@300(30;:)'360 ©5 dols-
99 Omgom o 3(*)50033(4)3601) 30 3mbegblis(z0om blbsedo. Bodndo dgmmeogol dobgogzom 0,01 deagm
‘5(4’60606_'838(3335:'0 3(*)5(*)335)01) (Arg-3 ob Arg-EG4) ©5 3.88 3 (0,01 ammo) 6.).){](550'3(4)86'3;::0 QOMEM-
6015—&56600&(501} BSC-EG, 63193 3bLbom 5,25 dem A adgmoelmamdlodo (DMSO) ©5
mnsbols @3333(4)0(55"360%3, 3(*)63301) 30(4)00636'30 3.53.5(5536;300) 3,08 3;:) (0,022 amg:)) (55)030)0@.)3051}
(bLbscols 3003908300 1,2 8(*);:)0/;:), BBogmagnsdobols 3(*)(3'3;:)006.51} 300)3.5;:)01}%'0636;300)), Batrgedsom
Bblbses 3.50)6(*)6;300) 60—650C-3Q3 0 37693000 24 Lo-ols 6.563.53;:)006.5’80. 80;336'3;:) 6;:).55(55 Latrgedom
dobssls 3.)(30336;300) monsbols (533335)&@"36&3Q3, 30%03325Q0m 8 39'\*) DMSO-om ©s 3;:)3{].)3;300) .5(33(55006'30.
3omodgdo  asdmoygmgs Eab&)ggo dsbols Loboo. mbggee gebsl (Qoaamogmh'ag:)cgmdhoggo + .5(33(550050)
3.5'8(*)(4)36;300) 09396530000, 3em0dgdls ascrg(3B30L dobboor Jgmsg 3a3o(f§36Qom 3(39B™0bL s 3°Q'{']Q36Q°m
2-3 bssools 6.563.53;:)006.5’80. Gbge  s(398™bL 3.5(30;:)36;300) 09396030000 s 3OM3907GS 303300(4)36;300).
30Q36'3Q 3er0dgdl 3.5'8(4)006;300) 39379d0 %96 mosbol  Bad3geBynesty, Fgdwgy 3o 40—500C-%3.
1)060)3%0(4)36'3@0 0660606—'83383{)@0 3(*);:)0(30)8(4)—31)(553(4)—'3(4)30).)58601)) EGZ-Arg-3 ©5 EGZ-Arg-EG4
doﬁmm.)ggo 301‘).51}000)36;:)360 3(*)(55.56051700 1 (315(4)—'80. dsoo héﬁrﬂdéﬂﬁ)o QQBQQBOSQ(}) 3;:)3335(5‘3(4)0
sbagobom, g0y 0. s 'H 33 139JB O 3m3000.

3@8336(55"360 0609"\')0%0:

EGZ-Arg-3: 6.)3(')0)3;::0;:)00 (C35H54O]5NgS)n-m3oh, %o: 47,18 (C), 6,11 (H), 12,58 (N), 7,20 (S) 5
Badmgbos, Y%: 46,92 (C); 6,14 (H); 12,51 (N); 7,16 (S) .

EG-Arg-EGy: as8cmmgmomos  (CaoHgs O1sNsSp)a-mgols, %: 47,61 (C); 6,39 (H); 11,10 (N) 6,35
(S); 6o3mzbos, %: 47,35 (C); 6,43 (H); 11,03 (N); 6,31 (S).

39609 0f-139JBOmb 3m30s (.3(*);*\00835)36015 1)335(556360 derBsbogmos bab. 1—%3):

EGZ-Arg-3:b8‘]: 1650-1750 '36.56'80 cBQF)mm, dm33g:)3dl}'3€m '807&607(-]801} (Bmg:m [-C(O)-O- ©5 -NH-
C(0)-O-], 1100-1s ‘3605'30 (-CH,-O-CH,-), 3000-3500 '36.55'80, RQA0m, 333mgdlgdo dmsboJdol  Begmo
(-NH-C(O)- s -NHC(=NH)NH,-HOTos).

EGZ-Arg-EG4: 1)8'1: 1650-1750 '36.56'80 c3.>t4)mm, JNGBQ)O{]B?]@O 'Bmondaoh %mmo
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[-C(0)-0- @s -NH-C(0)-O-], 1100-, «ps680 (-CH,-O-CH,-), 3000-3500 -33s630, c3othoneo,
JNHBQSdBﬂﬁm '30)050){]801) Cbmg::o [-NH-C(O)- (CQ) -NHC(:NH)NHQ'HOTOS].
"H 33¢ 13943@ebzm3os: 300 MHz 'H NMR; (D,O, ppm)

EG,-Arg-3: 1.57-1.84 (6H, m); 1.91 (2H, m) & 2.09 (2H, m, OCH,CH,CH,0 & NCH,-CH,CH,);
2.45 (6H, s, CH5-Tol. ); 3.25 (4H, br., NCH,); 3.80 (4H, m, CH,OCH,); 4.26 (2H, br., CH); 4.27 [8H, m,
CH,0C(0)]; 7.42 (4H, m) > 7.76 (4H, m, C¢Hy).

EG-Arg-EG,: 1.60-1.75 (4H, m); 1.79 (2H, m) & 1.95 (2H, m, NCH,-CH,CH,); 2.45 (6H, s, CHs-
Tol.); 3.23 (4H, br., NCH,); 3.73 (8H, m) & 3.82 (8H, m, CH,OCH,); 4.20 (2H, br., CH); 4.27 (6H, br.) &
4.38 [2H, m, CH,OC(O)]; 7.42 (4H, m) (oo 7.75 (4H, m, C¢Hy).

3(*);:)033(4)3601) %’30;:)'30 1‘)1}5.5;3(')601) 'Baggoﬁ){)bob dobBbom QoBoBOGma%am oha&j ﬁ‘a—h 303(4) ogg%‘{]ﬁm@o
3(*);:)0(31}(553(4) oaoggo) 5063015 3-3].5301).5 ©5 Arg-3-ols hocgadgag:)cba - 2-Arg-3 [6,7].

30bmdzggdo s BgmbsGymgdo

cgﬂﬁog 6‘5(4’530{]8601’ 06(35)0%'0073;:)0 h3gd(5§t4)360 6.5;3AQ36'3Q)00 1}33d(5§t4)m33(55t4)%3 LFTIR TERMO
NICOLET”, AVATAR 370, Q)O.)S.)Cbm&) 400-4000 1)3'1, 6.)%0033015 1}075'31}(553 0,5 1)8'1. 3(*);:)033(4)36015
1)33{](55(4)861) 30Q36Q0m Ban-%a QQ@QSOQ ml‘){)m ‘5(31’636%3'

300 MHz 'H 336 1}33{1(56360 BOQéQU&UQm‘) Varian Mercury 300 139303 by 3030K-%3.
353bLbgmadse  gsdmygbgdmemos D,O ©5 DMSO-dy/CCl, (1:3 3(*)(3'3;:)(*)600)) 63930, Gmdgmoig dogs
1)(5.)5;3&(4)(5501) Loboo '330(3.)3;3& (fba(fbﬁoaamogvgh()(mol;h. 10 86 .3(*);:)033(4)1) 31‘)1}50;300) 0,5 8;:) 6‘58]51’635:"80'

3(*);:)033(4)3601) 05933600 hobg::ol;(fba (1‘[5{,0”.) 3563Lsbm3Mgem  93BMBsBme 30l 3mbadgd by
“Lauda” (63t4)3o50o) , ~0dgmoram®dsdools @980, 30b(396EMs(308 0,5 B/Qc\n, 39939638 25°C.

86120606-893(339em0  3memodg@gdol  Blbsmdsl  glsbmg@sgmon wobBomomgdnm  Fysemdo 25°C-%3
3Bl dgomeon [10], UV-Vis 139 ORmE™IgE @l (Varian Cary-100) 353mygabgdom. 3s3bswgdrom
3(*);:)0(30)3(4)—31)(536—'3630)&33601}) bgl3gbbosl @s  0sbEsmsb 3sbsggdwom  asdmbromo  Fymomn  LErmem
30bLbsdg.  3sGemgmadee  3bmdsgmom  byldgbbool  m3Bogned  bodzzeoggl (14)(*)33;:)0(3 3@060d6gds
bql3gbbool dogé  Bdasdbgzols Boﬁx%a) 600 60 Bommol bogddgby. 3063963 @s(308L,  GmIgem by
o3Bognco  bodzztozg Bmmegdmes  brgmls (.55'3 brgdmes  3memodgdol  Lemmo 6.51‘)1)6.5), 30m98@0m
Amame3 ogtrnm 3mb396dMs0sl (86 3eem0dgdo / dem %’80@'30).

3ergmadg@gdols in Vitro gadsesiosl gbszmmdmon gobommmyon@msh dosbememgdmm  3060d9do
(pH 7.4, t=370C) 3o)bomdgBdamo  BogGsgool  s3¢mdsEneo  dgmmeols  gsdmygbgdom [11]
(.53(556)8.)(55'3(4)0 BoBdsBmern ,,Metrohm 842 Titrando®). ol bsba®dmogmds  Bgeaqbros 35 For-L.
(5503'360 330)(');30601) 301‘)3;3300), @oéﬁ)o@mﬁoh 63¢d@m680 3.50).)31)36;300) 40 3;:: 0.1 N NaCl-ol BULbs&a
Gmdgemday  3blbowom 50 d3  3eamodgdl (hogoﬁ)mgboh 399006393530 Gg5dBmeBo  39338)gdom 0,1 dy
3930580396 539603968 - BAoglobl (30606—Bh5¢6oggo6, Aoz Bgo(3930s 5 d3 3963968l 10 dem
0,1N NaCl-30) ©8 300530000 BodesBmel. Bod®sbdsw 3083636Q0m 0.1 M NaOH-ol blLbsel, Gmdmols
botrggol  Gg30LEES300 BQ{)meo 33338 me  Gg50d30.  BoB Moty sbstxmemo NaOH-ols
303603 gdols G3mEgbeds 399bs05393s Jopermmobgdmmo 9L 9O gmo 33930ls GomEgbmdsls
3036038 do.

doegdmnmo Jgogagdol a0bbxs
8630606-393(3390m0 dobbmdG030 3memo(gog@-qldgO-negmsbgdols) Lobogbo dmozegl Lsd gBel: 1)

mﬁaoS‘aQo 6.}8"51)63;"\"015 06)3'80

dmbmdg@gdols Loborgbo

do Z;-b~go)glgmgog)(7&nb Zm5m(7 Bo. mt4)033 601}—5‘3&::300(30@'360 3(*)6(*)38(4)0 - Arg-3 ©5 Arg-EG4
30Q 36'3;:)0.5 agmmggom, ﬁ)maaghoe oggﬁ) 9 Eoﬁ)&)(ﬁbabom 3033636;300) oSonaoﬂﬁm 8(*)6(')83(4) 3601}
Lobo {ﬂiohom 3015 30;3(4)0)(3(*)6'3(4)0 oaoﬁmaﬂo 3 3601} hot3'363 e b 9 [12], 05"3 o805m3-ﬂo 3oh (3(*)(3 33"3;*\')
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d9dmb3g93590 L-.)t4)606060h) 30600530670 30be9bLs00m o gdmsh 3-Bmeeme lnmaeemdgegsls
065m30bsl. gl 9396513690 SO madl  m®dsy  gbosl - gomo  dbMog  oegl  0-sdobmy g mendls
s6lsli@ggm @989309080 dmbsfomgmdobsgsb, dgmey dbmog 3o sbrgbl 396mJbogmols (o305maﬂo3oh) ©s
3oeémJlogals (ggompf\vml}) %3780 Fmols 3mbegbls;zools Mgsdiool  goBemobl. smlsbodbsgas, G™mI o
30OHmxmdn®o  3306mdgezgdol  Bgdmbggzedo  omgdgb 1 doagn  3-Beergerenlnmeandgegsl  gfom  deagm
8306c3z535b7,  30g0b0bols  Bgdmbggzsdo  smzomagdgemos 2 dorgmols  a99mgg6gds,  30bso@sb 1 dorgmo
“'80).5060)(-]336.5” 8306m3ge3sls az9Momo  Bsdbs(33egdmals amsborobols xamezols dogH (hdgao 1). B es-3-
@mmgmmhﬂg@cgm[;o@o Arg-EG4 1)050)8%0(4)36'3@()& 30633@0;3, Bmmm Arg-3 oQﬁ'{]ﬁQOo ﬁﬂ—ho ©5
065396330l doge [6,7], iz 93B3mEOL o6 dm3gsgm 83 Bogmog@gdol st momdols
393396y es, ©s e L3gddergmo 3.5]5.5150.50)36;:)360. 06039 9bmdg@ols  gmgdgbBmeo  sbasemobols
3(*)6&(333360, gncoy off 1)33{](55(4)360 ©5 'H 33& 1)33{](55(4)360 '8331).56.5336.) Logotrsngoe  bgoddaesl (ob.
9Jb39608968) 0 5&%’0@0).

Sol-gem i Gmagocmol  bobogbo. Bgdmo  degdnmo  ©0sd0bm-@ogliBg®ado  3eamo3mbegblis;zools
6935309080 dmbsfomgmdgh Hmam®(3 ©0sd0bgdo. dobBbmdMago 3(*);:)0(30)36—31)(553(4)—'3(4)30)053601)) dolsmgdae
abos  dgagg®bos  olgmo  dbadols  dol-gmgBtmgoma@o  dmbmdgMo,  Gmdgmoi  sdobmgamsmsb
MOn0genJdgegdol  Igogase  Imazgdes  Pegmsbm  3dsl.  30bsosb  Mgsd(30880  dmgegoty  sdobm-
%3780 asdmbsmsgolnnmadmse  3-Beamammlinmamdgezsl  dsdomoesd  LsgoOms  sdi93dmeols,
dsgamoms, Igbsdgmmo s30bgdols gsdmygbgds, mbos ga396hos olgmo dob-gmgddOmagama®o  dmbmdgho,
Godgmo 0fbgdmes  dpgso  dglsdgmmo  sd0bgdols  dodstrm.  skgmgdse  agqgbebgdmms  gssddoggdmemo
ocm-80l- 3500mbsBgd0,  OmImgdoz  3edmocbgzosh  asgomgdom  dsmsgmo  dpgMsEmdon  Sbarmmao®o
©s6036mmgdol  dmbmdg®admsb - 3ob-Jmmemdam®dosBgdmsb  Fgostrgdom [13]. 333 JB0g90mmo  @omen-dobs-
393mbsgndo, Omam®3 sbsmo  Bodol oo gmbegblszon®o  dmbmdg®ado, 3ofzggmse Azabl dog®  ofbs
drfmegdnmo  dmmon@gmsbgdols Lobmgbolsmgols Gdom 30639680 mEgsbmmo  asdblbgmols 861930 [14].
OGN 33939080 30ggbndom  gssdBoggd e @omm-3568mbsBgol  3-boBGmggbmmol  bsgyndigem by,
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NEW L-ARGININE-BASED BIODEGRADABLE POLY(ETHER ESTER URETHANE)S
T.Memanishvili’, M.Gverdtsiteli , D.Tugushi**, D.Kharadze ~, R.Katsarava™
*Faculty of Chemical Technology and metallurgy, Georgian Technical Universitety
**Institute of Medical Polymers and Materials Ivane Javakhishvili Thilisi State University
*** Center of Life Sciences
SUMMARY
The success of gene therapy fully depends on safe and effective gene delivery systems. Synthetic
polycations are widely used as non-viral carriers. However, these gene carriers are also far from being
perfect. That is why the creation of new cationic polymers/gen carriers free of the limitation is topical.
We have developed new positively charged arginine based, water soluble, biocompatible and biodegradable
polycations - poly(ether ester urethane)s. The backbones of these cationic polymers contain the ester bonds
that impart biodegradability, and ether bonds that gives the PEG-like structure to these polymers and
increase their water-solubility. The obtained data allow to consider the new polymers as having a high
potential for the application as non-viral carriers in gene therapy.

HOBBIE IIOJIU(QPUPICTEPYPETAHBI) HA OCHOBE L-API'MTHUHA
T.H.Memannmeuan , M.I.I'sepaunrenn , 1.C.Tyrymu , J.I1.Xapaxze , P.Jl.Kanapasa™"
*@akynomem Xumuueckol mexHono2uu u Memannypeuu, I py3suHcKull mexHuueckul yyHugepcumen

**Uncmumym MeouyuHcKux noauMepHolx mamepuanos, Tounucckuii 20cy0apcmeenHulll ynugepcumen
um. HMe./casaxuwsunu
**% [lenmp Hayk o JKusnu
PE3IOME
VYcnex reHHOW TepanmWHM B 3HAYMTENBHON CTEMEHW omnpeaensercss 0e30MmacHOCThI0 U 3P (PEKTUBHOCTHIO
CHCTeM JOCTaBKM TeHOB. B kauecTBe HEBHUPYCHBIX IEPEHOCUYMKOB HYKIEHHOBBIX KHCIOT IIHPOKO
WCTIONIB3YIOTCS CHHTETHYECKHE TONMKATHOHBL. OJHAKO, 3TH HOCHTENW OO0JAJaloT PAJOM HEIOCTATKOB,
MOATOMY AaKTyalbHO CO3JaHHe  0OJie COBEPIICHHBIX IEPEHOCUYNKOB HOBOTO TMOKOJeHUs. Hamu
CHHTE3UPOBAHHBI HOBbIE OMOCOBMECTHMBIE M OHOACTpaMpyeMble TOIMKATHOHBI — MONMH(dPHUP-ICTEp-
yperanbl) Ha ocHoBe L-apruamna. Hosbeie momumepsl mmeror PEG-momoOHyo cTpykTypy (comepikat
MpOocThie dIQHUPHBIE CBS3H), YTO YBEIUYMBACT HX PACCTBOPUMOCTDH B BOJIC, & CIIOXKHBIC 3(pUpHBIE (3CTEpHBIC)
CBSI3U  OOYCJIOBIMBAIOT WX OWojerpaaupyemMoctb. [lomydeHHbIe NaHHBIE MO3BOISIOT PAaCCMAaTPUBAThH
HOBBIE TTOJIUMEPHl KaK HMEIOIIME BBHICOKMM TMOTEHIMal JJs NMpHUMEHEeHs B KauecTBE HEBHUPYCHBIX
HOCUTENIEH B T'€HHOM TEpaIlvH.
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ION-EXCHANGERS OBTAINED ON THE BASE OF SYNTHESIS OF PHENOL FRACTIONS IN
CHEMICAL-COKE SHOP AT METALLURGICAL PLANT
Tengiz Tchkonia, Liana Svanidze, Boris Purtseladze, Makvala Svanidze
Rafiel Agladze Institute ofAnorganic Chemistry and Elecrotochemistry
of Ivane Javakhishvili Tbilisi State University
SUMMARY

The experiments were performed to obtain ion-exchanger polymers of condensation mode, on the base of phenol
fractions at Metallurgical Plant by distillation in a rectification column and fractional neutralization of phenols equal in
amount. The experiments showed that all the obtained ions have more full static exchange capacity than sulphonic
coke and it is equal to properties of KY-1. The obtained data permits us to recommend the mentioned fractions for
synthesis of ion-exchanger resins and apply them for water softening in place of sulphonic coke.

HOHMUTBI, MOJTYYEHHBIE HA OCHOBE CUHTE3A ®EHOJIbHbBIX ®PAKLUI
KOKCOXUMHUYECKOI'O HEXA METAJUTYPITHYECKOI'O 3ABOJA
Tenrusz Ukonus, Jinana Ceanuaze, bopuc Ilypuenanze, Maksana CBanuaze
Hucmumym neopeanuueckotl xumuu u saexmpoxumuu um. P.U.Aenaose
Tounuccrozo eocyoapcmeennozo ynusepcumema um. Me./picasaxuueunu
PE3IOME
Bbutn  mpoBeseHBl ONBITHI Ul TIONYYEHUS] MOHOOOMEHHBIX IOJMMEPOB KOHJCHCAIMOHHOTO THIA Ha OCHOBE
(beHONBHBIX (PpaKuuii METAITYpPrHIeCKUX 3aBOOB, MONYYEHHBIX PA3rOHKOW Ha PEKTU(UKAIMOHHON KOJIOHKE U MPH
JIpOOHOM HeWTpanu3anuu QeHoista B paBHOM KonuuecTBe. OIBITHI MMOKa3alld, YTO BCE ITOJNYYEHHBIE HOHUTHI
obnanaroT OoJblIel TONHOW CTaTHYECKOH OOMEHHOW €MKOCTBIO, 4eM CYNb(Oyroib M HaxXOJITCs Ha YpPOBHE
kationnta KVY-1. IlomydeHHble naHHBIE AAIOT OCHOBaHMs PEKOMEH/IOBATh YyKazaHHbIE (pakuuu Ui CHHTE3a
HMOHOOOMEHHBIX CMOJI M MPUMEHSTH ITOCIEIHUE C IIEIBI0 CMATYEHHsT BOIBI HA JIEKTPOCTAHIMSAX U HCIONB30BATh MX
BMECTO CYJb(OyTIs.
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XUMHUA KOOPIUHAIIMOHHBIX COEJIUHEHUI

KOOPAUHALIMOHHBIE COEJJUHEHUA TEPMAHUA (IV) C TUAPASUJAMMU
IMUPUINHKAPBOHOBBIX KUCJIOT

0.A . Kgesepenu, A.Il.JIexxara, I'.B.lluamamze
I py3unckuti mexnuueckuii ynugepcumem

CI/IHTCSI/IpOBaHH KOOpAWHAIIMOHHBIC COCAMHCHUA Ge(IV) C TruapasujiaMu HI/IpI/II[I/IHKaPGOHOBHX KHUCJIIOT.
HSyquLI ux (l)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie u Ouonoruyeckue csoicrsa. Ha ocHoBanum HU3Y4YCHUA HX UK CIICKTPOB
MOTJIOICHUA NPEAJIOKCHBI CTPOCHUA OTHUX COGI[HHGHHﬁ.

lepmanuii U ero coeMHEHHsT HaXOAT IIMPOKOE NMPUMEHEHHWE B Hayke W TexHuke. OOHapyXeHo, B
YaCTHOCTH, 4YTO HEKOTOpble TI'epMaHHWH-OPTaHMYECKHE COCAWHEHHS  3aJIepXKUBAIOT  pa3BUTHE
37I0KaYECTBEHHBIX 00pa30BaHHM, TPEISTCTBYIOT MOSBICHUIO MeTacTa3oB U T.1. [1]. [TouckoBbie paboThl Mo
CHHTE3y HOBBIX BEIECTB — KOMILIEKCOB repManus (IV), obmamarommx mpoTuBOOmyX0JIeBO aKTHBHOCTBIO —
00eMaroT HeMable EPCIEKTHBEI B HAXOKICHUH HOBBIX 3((PEKTOB MPOTHBOOMYXOJIEBBIX areHTOB.

Beibop, chenaHHBI HaMHW, Ha TUApa3uaaX KapOOHOBBIX KHCIOT MHPHIXHOBOIO psifia (MTUKOJIHH-,
HUKOTUH-, HM30HMKOTHHTHJPA3HIbl) W JPYrHX a30TCOJAEpXKAIIUX BEHIECTB B KayeCTBE OHMOAKTHBHBIX
JMUTaH/IOB Ui KOMILIEKCOOOpa3oBaHHS C TepMaHUeM, OOYCIOBJICH psAOM COOOpa)KeHWM: BO-TIEPBBIX,
Oy/lydd TIONWJCHTATHBIMBI W W30MEPHBIMH JIMTaHJaMH, OHH O€3yCIOBHO, JOJDKHBI O0ECHEeYHTh
CTPYKTYPHOE MHOT000pa3ne KOOPAWHAIMOHHBIX COCTUHEHUH, 4YTO, B CBOIO OYepe/lb, MO3BOIUT Ooiee
IIHPOKO W KOPPEKTHO MHTEPIPETHPOBATh TAKHE Ba)KHBIC MOHATHUS, KaK CTpPOEHHE W cBoiicTBa ((pusmko-
XHUMUYECKUe, OWONOTMYecKHe, TepaneBTHYecKue | T.J.). DBO-BTOpBIX, HCIONB3ys Hapsay C
BBHIIICYTIOMSIHYTBIMH JIMTAHJAMU €IIe W s aluJ0JWraHJ0B M, TEM CaMbIM, IONy4as CMEIIaHHBbIC
KOMIIJICKCHI, TIOSIBJIIETCSI BO3MOXKHOCTH PAacCMOTPETh M OOBSICHUTH SIBIICHHS B3aHMOCOBMECTHMOCTH
JIUTaHJI0B, OOHAPYKUTh HauOoJiee MpeBaMpyrolre (HaKTophbl, O0YCIABJIMBAIONIINE B3aMMHOE BIIHMSIHHE
nmurafioB. Kpome TOro, m3ydeHwe BIMSHHS JIMTAHTHOTO OKPYKEHHS Ha (OPMHUPOBAHHUE CTPYKTYPHI U
¢uznonornyeckyro (OMOJIOTMYECKYI0) AKTUBHOCTh KOMILIEKCOB TE€pPMaHHWsl OTKPHIBAET MEPCIEKTUBY
MOJTYYEHHS BEIIECTB C MPOrHO3UPOBAHHBIM HAOOPOM CBOWCTB.

VY4uTBIBasK BRIIICU3I0KEHHOE, MBI 33JJAJTUCH [IENIbI0 CHHTE3UPOBATH U MCCIIE0BATh KOOPAUHAIOHHBIE
coennHenus repmanus (IV) ¢ nukonuH (o), HUKOTUH (P) ¥ M30HUKOTHH () THAPa3HIAMU.

Pe3ynbTaThl NcCIenOBaHUN KPAaTKO U3JIAratoTCs HUXKE.

Cunre3 coeauHeHui. [l cuHTE3a KOOPAWHALMOHHBIX COCAMHEHHWW C TUApPA3WIaMHU IMHUKOJIWH-,
HUKOTWH-, H30HUKOTHHOBOH KHCJIOT K alleTOHOBOMY PacTBOPY TETpaOpOMHUIa U TETpauoauja TepMaHUs
(IV) (mpm mocToSHHOM CMEIIMBaHWHM) A00ABISUTM IO KAaIUIAM AalleTOHOBBIM PAacTBOP THIPA3HIIOB
(cootHomenue koMmoHeHToB Ge : ruapasug = 1:4); clieayer OTMETHUTh, UYTO M3MEHEHUE COOTHOIICHHS
pearupyronux KoMrmoHeHToB Ge : ruapasun ot 1 :1 g0 1:6 He BiusSeT Ha COCTaB MOTYYEHHBIX KOMITJICKCOB.
CocTaB KOMIUIEKCOB HE MEHAETCS TaKXKe OT MOCIeI0BaTENIbHOCTH B3aMMOAECHCTBHU I alleTOHOBBIX PAaCTBOPOB
WCXOJHBIX BeIeCTB. BpimaBime Oenble OCalkd OTQWILTPOBBIBAIN, MPOMBIBAIN allETOHOM U 3(upom,
cyumm B dkcukatope Hax CaCl, n aHanu3upoBanM Ha TepMaHUH, ONMPENETsUId MOTEHIMOMETPHYECKIM
TUTPOBAaHUEM MarHuTOrepMaHueBoi KuciOTH [2]. Ecnu pacTBop B Hauane KHUCIBIHA, €r0 HEUTpaIN30BaIH
MOTEHIIMOMEeTprUIecKuuM, nodasisir ManuT (0,75 T Ha 1 Mr repMaHaTa), IepeMelInBain, OTTUTPOBBIBAIN
MOTEHLIMOMETPUUECKH 10 BenW4YuHbl pH, oTBeyaroiield nepBOHadyalbHOW HEWTpaiu3aluu. ['ajoreHun u
THOITMAHAT-UOH OMPEACIISLTA apreHTOMeTprudecky [3], a a30T mo Mmukpomerony Hioma [4].

Pe3ynbTaThl 3eMeHTHOTO aHaIM3a (cpeHee 3HAUCHHE U3 IBYX OIpE/IeeHni) qanbl B Tabmuie 1.

CnekTpbl U cTpoeHue KoMmIulekcoB. C TENbI0 YCTAHOBJIEGHUS CHoco0a KOOPJIMHUPOBAHHS
TUAPa3UI0B MHPUINHKAPOOHOBBIX KHUCIOT — TUAPA3UI0B HUKOTHHOBOM, MMKOJIMHOBOW- W M30HUKOTHHOBOMH
KHCJIOT U JlapycaHa, a Takxke rpynn NCS’ ¢ repmanneM Obutn uccienoBanbl ux MK CreKTphl MOTIOMICHHMS.
Pesynbratel pacmmdpoBkn MK CrekTpoB MOINIONIEHHS TAlOTCS HIDKE B TaOMWIlaX, a HAa PHUCYHKaxX B
Ka4ueCTBC IMpUMCpa MPHUBCACHBI CIICKTPBI IMOTJIOIICHHA, IO KOTOPBIM MOXXHO CYIUTH 06 OTHOCHUTCIBbHBIX
WHTEHCHUBHOCTSIX ITOJIOC.

468



bodd®0)BINML 3IG60IATSM)S IAMBEIN0 535RIBNOL 39G6I, Jodool Lgeros 2010 336 N: 4

Tab6auua 1. Pe3ynbpraThl 3J1eMEHTHOTO aHAIM3a KOOPAMHALIMOHHBIX coefuHennit repmanus (IV) c
THJIPA3HI0M PHIUHKAPOOHOBBIX KHACIOT

Ge, % I'ax wm NCS, % N, %
Ne Coenuaenmne LBer coenuuenms
Haii. | BBIY. Haii. BBIY. Haii. | BBIY.
1 | GeBry - 4 TTIK 8,14 |7,70 | 34,10 | 34,00 | 17,72 | 17,80 | Benbiit mopormok
2 | GeBry - 4THK 7,75 7,70 | 34,01 34,00 17,40 | 17,80 | benblit mopomiok
3 | GeBr, - 4 TUHK 782 | 7,70 3390 | 3400 |17,97 | 17,80 | Do amopmbiii
MOPOIIOK
4 | Gel,- 4 THK 6,54 | 6,46 | 4507 |44,99 | 14,83 | 14,87 | Bensiii mopomok
5 | Gel,- 4 TMHK 6,60 |640 | 4490 |44,99 | 14,50 | 14,87 | Benstii mopomok
6 | Ge(NCS), - 4 TTIK 8,36 | 8,55 | 27,09 |27,19 |26,17 | 2626 E};’;‘:HOK KETTOoro
7 | Ge(NCS), - 4 THK 8,37 |[8,55 | 27,19 |27,06 |22,75 | 22,97 E};’;‘:HOK KEToro
Ge(NCS),- 4TUIIK | 827 |8,55 2692 |27,19 |22,90 | 22,97 | Bensiit nopormok

OO0 oTHeceHNH HaliICHHBIX KOJIeOaTeIbHBIX YaCcTOT B CiTydae KoopauHupoBaHHbIX Monekyn [ TIK, THK
u 'MHK MoxHO OBUIO CyJUTh Ha OCHOBE JAHHBIX IO TEOPETUYECKOMY aHaJIM3y HOPMAIBHBIX KOJIeOaHWH
KOOPAWHHUPOBAHHOTO alleTWITUapasuaa [2,3], HO HaJIU4YHe B MOJIEKYNax BBIIIENEPEUHCIEHHBIX JTUTaHI0B
KONlbIla TMHPHJIMHA, JAloliero OoraThlii MMONI0OCAaMU CIEKTp, 3aTPyJHSIET TaKOe OTHECEHHE. YUYUTHIBas
pacueTHble JaHHbIE 1O TNHPUAWHY [4], KOOPIAMHUPOBAHHOMY THIPA3UJOM KapOOHOBBIX U
MUPUAMHKAPOOHOBBIX KHCIIOT [5], M CpaBHEHHE CIIEKTPOB CBOOOHBIX M KOOPJAWHUPOBAHHBIX JIUTAHJIOB [4-
7] mo3BonMIN, TEM HE MEHEe, CAeNaTh MPEANONI0KUTEIbHBIE OTHECEHHS T10JIOC.

Momnekynet TMHK, THK u TI'TIK Moryr koopAaumHUpOBaThcs ¢ pe3yinbratamu pacmudpokn HMK
CIIEKTPOB MOTNIOMIEHNs (KONeOaTeIbHbIe YacTOThI (CM ™)) M MX HPEINONOKHTEIEHOE OTHECEHHE JAIOTCS B
Tabmunax 2-4.

B UK criekTpax MOromeH s H3y4eHHBIX HaMH KOMILTEKCOoB (B o6macti 400-4000 cm™) mposBisoTest
Bce Te 4actoThl, kKoTopeie xapakrepusl st [ MHK, 'HK, I'TIK u NCS™ rpynn. YactoTsl, HaiiicHHBIE B
CHEKTpax KOMIIJIEKCOB, IO CPAaBHEHUIO C HEKOOPIMHUPOBAHHBIMU JIUTAHAAMHU, U3MEHSIOT CBOE MOJIOKEHUE,
WHTEHCUBHOCTH IIOJIOC B 3aBUCHMOCTH OT COCTaBa KOMILIEKCOB (TPUPOABI alMIOJIUTaHJIOB, KOIUYECTBO
MIPUCOENNHEHHBIX OPraHUYeCKUX MOJIEKYJ THAPA3UIOB, MOJIOKEHUS 3aMeCTUTeNel THAPa3sHUAHBIX TPYIII B
MMUPUANHOBOM KOJIBIIE).

B chmekTpax MCCIeIyeMbIX COSIMHEHMH, B obmacth ~3480-3100 cM' mpOSBISIOTCS ITONOCHL,
OTHOCAIIMECS K BANCHTHBIM Konebanusam ~3500-3110 u ~3480-3130 cm™' anst kommzekcos Ge(IV) ¢ TMHK,
I'HK u I'TIK, cootBerctBeHHO, vcs (NHz) 1 vs (NH,), KoTOphie He MOHMKAIOTCA (J1aXke MOBBIIIAIOTCA) 110
cpaBuenuto ¢ ves(NH,) 1 vg(NH,) cBobomHOTO (HekoopmuauposanHoro) murana s T MHK, T'HK u T'TIK,
COOTBETCTBEHHO, MPOSBIISAIOTCA B 00macTsax ~3300-3220, ~3322-3220 u ~3310, 3220 cm™ (tabm. 2, 3). D10
00CTOSITENBCTBO yKa3bIBaeT Ha TO, 4YTO B 3THX Komruiekcax moiekynsl [MHK He koopaumHupyrorcs c
repmanueM (IV) uepes atomsl a3ota ruapazuaabsix NH,-rpymm.

Atombl KHcTopoZa KapOoHWibHBIX rpymn Monekyn [TMHK He ydwacTByloT B KOOpAMHAIMH C
repmanuem (IV). [lelicTBUTENBHO, YacTOTHI BajeHTHBIX KoneOanuii v(CO) B komruiekcax repmanus (IV)
HaXO0ATCs 0KOIo ~1688-1685, ~1710-1680, ~1790-1662 cM™' 1 He TOHMKAIOTCS (IaXKe MOBBIMAIOTCS) IO
cpaBaeHuto ¢ Vv(CO)  HekoopauHupoBaHHbIX Monekyn I['MHK B cBOOOAHBIX  CHEKTpax
(HexoopauHIpoBaHHEIX) 1670, 1660, 1645 u 1680, 1655 cm™' mms TMHK, THK, I'TIK, coOTBETCTBEHHO
(Tabm. 2). YacToThl KOMeOaHUs KOJNBLA - Viomua BO BCEX KoMIuiekcax repManus (IV) CHIIBHO M3MEHSIOTCS
(yBEenMUYMBAeTCS MHTEHCHUBHOCTh M M3MEHSETCS MECTOHaxoXiAeHue (Tabm. 2), 4TO yKasblBaeT Ha
koopaunupoBanue Mojiekys ['THK depe3 aToMbl a3ora rereporukia. Takum oopazom, monekyisl [ MTHK B
HCCIIEyEMBIX HAMH COCUHEHHUAX MOHOJCHTHATHBI.

KoneGarenbHpie yacTotsl (cM') B MK crieKTpax KOOpIMHHPOBAHHBIX coenuHeHuil repmanus (IV) ¢
runpasuoM u3oHWKOTHHOBOW KkuchnoTel (MHK) (n-meperm6, m — mmpokas mnojoca; Hauboiee
MHTEHCUBHBIE KOMITOHEHTHI ITOJIOCHI BBIJENIEHBI).
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Tabnuua 2.
lpeanonaracmsie | g, 4rpHK | Gel, 4TMHK | Ge(NCS), -4TMHK | TMHK mo [5]
OTHECCHUA
1 2 3 4 5
ves (NHp) 3480, 3425 3400, 3340, 3400, 3340 3305, 3220
3345, 3280 3290, 3280 3330, 3280
3230, 3190
vs (NH,) 3185, 3130 3170, 3140 3100
v (CH) 3070, 3045 3100, 3080 3080, 3040 3058, 3022
v (CN) NCS 1688 1685 2122, 2066
v(CO) 1685 1670
5(NH,) 1635 1642 1635 1638
v KOMbIIa 1598 1595 1605 1607
5(CCH) 1535, 1510 1530 1545, 1505 1560, 1545 (IT)
Veomia 1485, 1457 1470 1470, 1420 1498
5(CCH) 1380 1385 1410, 1380 1417
S5(HNN), 3(CH) | 1348, 1320 1330 1350, 1310 1338
5(CCH), 3(NCH) | 1298, 1275 1292, 1238 1268, 1210 1228
1280, 1210 1205
v(NH) 1175 1185 1199
5(NNH) 1150, 1118 1150, 1105 1168, 1118 1145
5(CCH), 5(NNH) | 1080, 1048 1070, 1040 1090, 1032 1068
Veomia 1008 1010 1008 1000
5(CCH) 970, 945 960, 940, 960, 920, 893, 960(IT)
915, 850 910, 872, 910, 880, 850
855, 808 840 860
v(CS) NCS 840
p(CH) 766, 730 740, 720, 790, 755,
730 () 730
¥(CNC), y(CCC) 675 (I) 695(I1) 690 677
¥(CNC), y(CCC) | 667, 612 685, 650 620, 545 688
595, 555, 550 (1) 525, 520
545, 515
v (M-L) 500, 480 490, 450 418, 400 508
445, 425, 435 (7) 440
400 (?) 420 404 ()

Kpome Toro, B coenuuennsx Ge (IV) ¢ NCS™ rpymmamu okomo ~2122, 2125 u 2066, 2045cm™
MIPOSBIISIOTCS TOJ0CHI, oTHOCsmKecs K (CN) KOOpAWHUPOBAaHHBIM U HeKoopAnHUpoBaHHEIM NCS™ rpynmnam
[8-11]. HwuskouactorHbie kommoHeHTH Y(CN) BeposiTHO, oTHocsTcs K BHemHochepHbiM NCS', a
BBICOKOYACTOTHbIE KOMMIOHEHTH K Y(CN), KOOpAMHHMpPOBAHHBIM dYepe3 aToMmbl a3zora NCS'-rpymmam.
Jleiicteutensro, y (CS) sTHX rpymn Haxomsarcs okomo ~730, 728 u 840, 810 cm', ykasbiBaeT Ha
cymiectBoBanre HOHOB NCS™ 1 KOOpAMHUPOBAHHBIX Yepe3 aToMbl a3oTa ¢ NCS™ rpynmamu [8-11].

Pestomupyst Bce BBIIIECKa3aHHOE, CTPOEHHE W3YYEHHBIX KOMIUIEKCOB MOXHO TIPEICTaBUTH B
CIIEYIOILEM BHJIE:

[Ge(Nyer)s Xo,rme X = Br', I', NCS'.

Coenunenus ¢ 'HK

W3 nanubIX cienyer, uTo kak u B MK cnekrpax komiuiekcoB repmanus (IV) ¢ TMHK (ta6:. 3), Tak u
3nech Monekyinsl I'HK He koopamHupyrorcs depe3 aTombl a3oTa ruapasuibHbIXx NH,-rpynm u atromamu
KHCJIOpOoJa KapOOHHMITBHBIX TPYIIIL.
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Tabnuna 3.
Hpeanonaraenie GeBr, -4THK | Gel, 4THK | Ge(NCS), 4THK | THK o [6]
OTHECCHUA
I 2 3 4 5
ves (NHy) 3440,3390 | 3400(um) 3360 | 3400 (ur) 3370 | 3322, 3270
3380,3310 | 33103245 33452280 | 3245,3220
vs (NH,) 3140,3120 | 3190,3122 3245, 3185
v (CH) 3070,3040 | 3095,3075 |  3100,3070, | 3065,3020
3040 3050 2970, 2875
v(CN) - - 2095, 2075
2045
V(CO) 5(NH,) 1695, 1640 | 1698, 1638 1710,1668 | 1672, 1647
Veomia 1615,1570 | 1600, 1482 1608, 1590 | 1598, 1574
5(CCH) 1470 1490 1482
5(HCO), 5(CO0) 1540 1540 1568, 1540 1549
V(CCH), v (CH) 1385, 1335 | 1390, 1360 1420, 1403 | 1424, 1347
1310 1320 1378, 1318
5(CCH) 1282 1282, 1260 1280, 1270 1246
1220 1260, 1235
1215
S(NNH), 8(NCH) 1190, 1172 | 1185, 1160 1198, 1178 1197
1160, 1142
1120, 1110
5(CCH) 1125,1090 | 1125, 1090 1090, 1070 | 1138, 1120
1056 1060 1045
Veoma 1010,968 | 1030, 988 1035,940 | 1045, 1038
5(CCH) 920 960, 920 920, 905 970
850 890, 840 890, 865, 891, 840
850
v(CS) 832, 750
v (CC), 3(NCC) 780, 730 780, 740 780, 710 780
v (CCN) 680, 630 698, 680 698, 686 717
5(CCC) 625, 605 630, 620 650, 625
5(CNC) 595, 555 580, 520 580, 510 685, 632
5(CCC) 525, 520 520, 505 505
v (M-L) 485, 425 425, 405 460, 425 528, 420
5(CCN) 400 (?) 415 412, 403
5(CCC)

B mone3y Takux MpeAroNoKeHHH YKa3bIBAIOT 3HAYEHHs YacTOT BaJeHTHBIX KonebaHuit ves(NH,) u
v(NH,), xoropsie Haxomarcs B obmacti ~3500-3110 cM' M He MOHMKAIOTCSA (Ha)ke MOBBIMIAIOTCS) IO
cpaBHeHmIo ¢ ves(NH,) 1 V(NH,) HexoopauaupoBannbix Monekyn IHK (3332-3220 cm™, ta6n. 3). Takas
ke cutyanus HaOmomaercs M B ciaydae v(CO). B MK chekTpax KOMIIJIEKCOB YacTOThI BajCHTHBIX
Konebanuii HaxonsaTcs B obmactu ~1710-1690 cM', KOTOpEIe He MOHMIXKAKOTCS (IaXKe TOBBIIAIOTCS) IO
cpasrennio ¢ v(CO) HekoopauuupoBaHHbX Moneky1 THK (~1672 e, Ta6mn. 3). Yactorel komeGaHmii
KOJIBLA (Viomuna) B HCCICAYEMBIX KOMILIEKCAX IOBBIIIAIOTCSA MO CpaBHEHHUIO co cBobomueiM ['HK. U3
BBINIEYKA3aHHBIX JAHHBIX CIEAYET, YTO MOJIEKYJIbI MOHOACHTATHBI U KOOPIUHHUpYIOTCs ¢ TepmanueM (IV)
Yyepe3 aTOMBI a30Ta TeTePOIIHKIIA.

Yacrotsl BaneHTHbIX Konmebanuit NCS™ rpymm v(CN) maxomstes okono 2095, 2075, 2045 cm™ mis
xommiexca Ge(NCS),(I'HK),. Beicokouacrotusiii kommonenT V(CN) = 2095 oM’ mus komuiekca
Ge(NCS),(I'HK)4 yka3piBaeT Ha BXOXJCHHE YacTH TPYII BO BHYTPEHHIO KOOPAWHAIMOHHYIO cdepy
xommiekca V(CN) = 832 cm') n nHa Hanmume wactu noHoB NCS™ (v(CN) = 2075, 2045 cm™” u v(CN) =
750cm™, Tabm. 3) [8].
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Takum 00pazoM, 1O CHEKTPATBHBIM JaHHBIM MOXKHO 3aKIIOUUTh, YTO B KOoMIUIekcax coctaBa GeXyL,
gacth aupponurannoB Br', I, NCS™ koopaunupoBana ¢ repmanueM (IV) wu Haxoautcs BO BHYTpEHHeEH
KOOPJIMHAIIMOHHOW cdepe, a UacTh HaXOAUTCS BO BHelIHeH cdepe komruiekcoB. ClieoBaTenbHO, CTPOSHUE
KOMILUIEKCOB MOXXKHO MPEACTAaBUTh B BHUJE (€CIH y4ecTh KoopAWHaluoHHoe yncio repmanus (IV), paBHbIM
mectn): [GeX,(Nrep)s]Xo, e X = Br, I, NCS'.

Coeannenus ¢ I'TTK

Kaxk u B UK cnekrpax komiiekcoB ¢ [ THK u I'HK, tak u B UK cnekrpax xommiekcos repmanus (I1V)
¢ T'TIK wactorsl BameHTHBIX KoneOanmii ves (NHy) u vs (NH,) Haxomsarcst okomo ~3480-3130cM™ u me
TTOHMKAIOTCS (Iake MOBBITIAIOTCS) TI0 cpaBHEHMIO ¢ Vcs (NH,) u vs (NH,) HekoopIuHUPOBaHHBIX MOJICKYJT

I'TIK (v(NH,) nexat okono ~3310, 3220 cm” [7]). DT0 0GCTOATENBCTBO YKA3bIBACT HA OTCYTCTBHE

2010 #.36 Ne 4

koopauHupoBanHbIX MoJiekyn ['TIK ¢ repmanuem (IV) uepes aTomsr azora ruapasusix NHp-rpymm.
B koopauHanum ¢ repMaHreM HE y4acTBYIOT TaKKe aTOMbI KHCIIOPOJia KapOOHMIIBHBIX TPYIITL.

Taoauuna 4.
Hpecii‘;zae;ﬁ““e GeCl, -(TTIK); | GeBry -(TTIK), | Ge(NCS), -(TTIK), | TTIK 1o [7]
1 2 3 4 5
ves (NH) 3280,3190 | 3480, 3400 3480 (7), 3420 | 3310, 3220
vs (NH,) 3175 3230, 3190 3345, 3325
3150 3240, 3210
3175, 3130
v (CH) 3080 3090, 3070() 3025
v (CH) 2098, 2072
2045
v(CO) 1710, 1662 1710 1708, 1680 1680, 1655
S(NH,) 1630 1630
Veomua O(CCH) 1620, 1600 1620, 1610 1610, 1590 1597
v (CC), v (CN) 1566 1570 1563, 1532
v(CCO) 1530 1520 1540 1478
v(NCO) 1468 1475 1495, 1462
1445 ()
3(CCH) 1440, 1420 1436
S(NNH) 1370 1380 1380 1344
S(HNC) 1302 1308 1315 (m) 1308
3(CCH) 1270 1280 1250, 1226
3(NNH) 1235 1235 1240, 1220 1210 ()
1200
5(NH) 1180, 1170 1190 1180, 1170 1152, 1130
S(HNC) 1130 1118 1105
5 (CCH) 1090, 1070 1090, 1070 1080, 1050 1090, 1050
Viomua 1060, 1030 1045, 1015 1035, 1010 1004
v (CC) 920, 890 920, 960 920, 900 910, 895,
860, 820 880, 855 828, 760
v (CS) 832, 815
3(CCO) 762, 750 760 740
725
S(NNH) 685, 660 672, 640 690, 660 708, 650(w)
620, 535 622, 590 646, 618
v (CNC) 516 530, 515 605, 585 (1)
510
v (M-L) 450, 480 (m) | 480, 460 (?) 486, 470 490, 451
430 (2) 435, 415 416, 405 (1)
400

472




bodd®0)BINML 3IG60IATSM)S IAMBEIN0 535RIBNOL 39G6I, Jodool Lgeros 2010 336 N: 4

KonebarenbHble 4acToThl (CM™') B KOOPAMHALMOHHBIX coeqMHeHnsx repmanus (IV) ¢ ruapasmmom
MUKOJIMHOBOM KHCJIOTHI M UX TpearojaraeMoe oTHeceHue (I — reperuod, 1 — NMpoKas 1monoca, Hanboee
WHTCHCUBHBIC KOMIIOHEHTBI T10JIOC BBIJICIICHBI ).

B cniekTpe Bcex HcclieyeMbIX KOMITJIEKCOB YaCTOThI KOJIEOaHUH MeTePOIHKIA Vyonya HAXOIATCS OKOIIO
~1620-1608 cm™ (Tabi1. 4) ¥ MOBBIIICHBI [0 CPABHEHUIO Vigmua = 1597 cM™' [7]. I3MEHSIOTCS Takoke Ipyrre
4acToThl Konebanus rerepouukia (~1030-1010 em™ s kommiekcos Ta6m. 4, 1004 cm™ s T'TIK o) [7].
Takum o0pa3zoM, Bo Bcex komruiekcax repmanws (IV), 3a HCKIIOYEHHEM XJIIOPUAHOTO W HOIHMIHOTO
KoMmIuiekcoB, Mojekyiasl [TIK MoHOAeHTaTHBI M KOOPAMHHUPYIOTCA C LEHTPajJbHBIM aTOMOM —
KOMITJIEKCOOOpa3oBarTelieM uepe3 TeTepoaroM as3oTa. TakuMm 00pa3oM, CTpOeHHE OpOMHIHOTO |
THOLIMAHATHOT'O KOMILJIEKCOB MOKHO TpencTaBUTh B Buae: [GeXo(Nrer)s]Xo, rae X = Br', NCS'.
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COORDINATION COMPOUNDS OF GERMANIUM (1IV)
WITH HYDRAZIDES OF PYRIDINE CARBOXYLIC ACIDS
Elguja Kvezereli, Aneri Lezhava, Givi Tsintsadze
Georgia Technical University, Thilisi

SUMMARY
Coordination compound of germanium (IV) with hydrazides of pyridine carboxylic acid are synthesized.
Their physical-chemical and biological properties are studied. On the basis of studies of IR absorption
spectrums is expressed an opinion on the compound of synthesized composites.
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THERAPEUTIC AND PREVENTIVE BIOLOGICALLY ACTIVE FOOD ADDITIVES
OF NEW GENERATION

Tengiz Tsivtsivadze, Nodar Chigogidze, Revaz Skhiladze, Revaz Kldiashvili, Givi Sulakvelidze
Georgian Technical University,
Research Center for Study of Biologically Active Substances

SUMMARY

The article is devoted to the practical results of research works of the Research Center for Study of
Biologically Active Substances of the Georgian Technical University, conducted over the past few years to
study the therapeutic and preventive qualities of local crops, targeted development of methods for
producing biologically active food additives (BAFA) and their introduction into the food industry. BAFAs
of new generation, prepared on the basis of methods developed by the Research Center, contain a set of
biologically active substances: macro- and micronutrients, mono- and polysaccharides, multibased organic
acids, bioflavonoids, tannin, phenol acids, antioxidants, vitamins, terpenoids, carotenoids, amino acids,
enzymes and etc. These BAFAs have high immunostimulatory qualities, detoxify the body from free
radicals and cholesterol plaques, and normalize the process of forming the cellular elements of the
hematopoietic system, eliminate fatigue, regulate blood pressure and blood glucose levels, promote rapid
recovery of the organism after acute respiratory viral infections etc. BAFAs based on components that
contain inulin both help for diabetes and dysbacteriosis, and also contribute to the removal of toxic
substances from the body. On the whole, received BAFAs of next generation are highly therapeutic and
preventive means for violations of metabolic processes in the body (diabetes, obesity, hypertension, thyroid
disease, etc.).
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BUOJIOTUYECKU AKTUBHBIE JIEYEBHO-ITPO®PUJIAKTUYECKHUE MU EBBIE
JOBABKH HOBOI'O ITIOKOJIEHUA

T.W.Husnusamze, H.ILL.Yurorumze, P.I.Knauamsunu, P.A.Cxunanse, I'.A.CynakBenuaze
Hayunwiti yenmp no uccredosanuio buono2udecKu aKmMueHuIX 8eujecms
I'pysunckoeo Texnuueckozo Ynusepcumema

PE3IOME

CraThsi MOCBAIIEHA TPAKTHUYECKUM pPE3yJIbTaTaM Hay4HO-HCCIeOBaTeNbCKUX padoT Haydnoro meHtpa
OMONOTMYECKH aKTUBHBIX BemiecTB [ TY, MpOBOMUBIIMXCS B TEYCHUE IOCIEAHUX HECKONBKHX JIET MO
W3YUYCHHIO JIedeOHO-TIPOYUIAKTHYECKUX CBOWCTB MECTHBIX PACTUTEIBHBIX KYJIBTYp, IleJIeHANPaBICHHBIM
pa3paboTKaM METOJOB TONXYYEHHUS OHMONOTHYECKH AKTUBHBIX THIIEBBIX T00ABOK M WX BHEIAPEHHIO B
MUIIEBYIO MPOMBIIICHHOCTh. [IpUTOTOBIICHHBIE Ha OCHOBE pa3paboTaHHBIX B HaydHOM IIeHTpe MeTonoB
Ouonoruueckn akTuBHbIe THmeBble n00aBku (BAIIJ]) HOBOro mOKONEHHS COAEpKAT KOMILICKC
OMONOrMUECKH aKTUBHBIX BEIIECTB: MaKpO- U MHKPOIJIEMEHTBI, MOHO- M TIOJHCAXapH]Ibl, MHOTOOCHOBHBIE
OpraHWYEecKHE KHCIOThI, OWO(IaBOHOMIBI, TaHUIBI, (EHOJOKHUCIOTH, AHTHOKCHIAHTHI, BHUTAMHHBI,
TEPIEHOU/IbI, KapOTHHOH[BI, aMWHOKUCIOTHL, (epmenTtl W ap. [lomydennsie BAII/[pl orTnmuaroTcs
BBICOKIMH HWMMYHOCTHMYJIHUPYIOIIUMH CBOWCTBAMH, OYHIIAIOT OPTaHU3M OT CBOOOJHBIX PaJHMKAIOB U
XOJIECTEPUHOBBIX OJISIIIIEK, HOPMAIM3YIOT mporecc GOpMUPOBAHUS KIETOUYHBIX 3JIEMEHTOB KPOBETBOPHOI
CUCTEMBI, YCTPAHAIOT YyBCTBO YCTaJOCTH, PETYIHMPYIOT apTEpUAIbHOE JABIECHUE U YPOBEHb TJIIOKO3bI B
KpPOBH, CIIOCOOCTBYIOT OBICTPOMY BOCCTAaHOBJIICHHIO OpraHM3Ma II0Clie TIEPEHECEHHBIX OCTPBIX
pecMpaTOPHBIX BUPYCHBIX HMHGpeKiudA u T.1. BAIIJIpl Ha OCHOBE HHYJIMHCOAEPIKALIUX KOMIIOHEHTOB,
MOMUMO TOMOIIM TIPU caxapHOM Juabere, CIIOCOOCTBYIOT TaKXKe YAAJCHUIO W3 OPraHW3Ma TOKCHYHBIX
BEIIIECTB M MOMOTAIOT IpH aucOakTeprosax. B menom, nmomyuerusie BAIT/IpI HOBOTO MOKOJICHUS SBIISIOTCS
BBICOKOA((EKTHBHBIMHA  JICUCOHO-IPOPUIAKTHIECCKIMA ~ CPEJICTBAMUA TP HAPYIICHUSX OOMEHHBIX
MPOIIECCOB B OpraHu3Me (auadeT, W30BITOYHBIA BEC, TUIICPTOHUS, 3a00JICBaHUAX IIMUTOBHIHON JKEIE3bl U
T.IL).
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THERAPEUTIC OAK VINEGAR
Tengiz Tsivtsivadze, Nodar Chigogidze, Revaz Skhiladze, Revaz Kldiashvili, Gia Sulakvelidze
Georgian Technical University, Research Center for Study of Biologically Active Substances
SUMMARY

The work represents the method and technology, elaborated in the Research Center for Study of Biologically
Active Substances of the Georgian Technical University for manufacturing of oak vinegar that has therapeutic
qualities. Vinegar liquid, produced as a result of process of anaerobic and aerobic fermentation, contains large
number of various organic substances. Aging together with the oak wood additionally enriches it with phenolic
compounds. Being biologically active substances, these compounds raise therapeutic and dietary qualities of
finished product.

JIEYEBHBIN JYBOBBINA YKCYC

T.M.Hueuusanze, H.II.Yuroruaze, P.A.Cxunanze, P.IL Knaunamsumm, I'.A.Cynaksenuaze
T'pysunckuil Texnuueckuti Yuusepcumem, Hccaedosamenbckutl yenmp OU0I02UYECKU AKMUBHBIX 8eUleCng
PE3IOME
CraThsi TIOCBSIIIICHA HW3TOTOBIIEHUIO W JIEYEOHBIM CBOWMCTBaM JyOOBOro yKcyca. Pa3zpaboTaHa TeXHOIOTHS
nmony4deHust jiedeOHoro AyooBoro ykcyca. [lomyueHHass B mpoliecce aHa’poOHOH M a’poOHOW (epMeHTaIHuu
YKCYCHasl )KHUIKOCTh COJIEPKUT B OOJIBIIIOM KOIHYECTBE pa3HOOOpa3HbIe OpraHMUECKHE BemecTBa. B pesynprare
BBIIEP)KKH C JpeBECHHON Iy0a OHa IOMOJHUTENBHO oOoramaercsi (eHOIBHBIMH COCIUHEHUSMHU. SIBISIICH
OMOJIOTMYECKH aKTMBHBIMHU BELICCTBAMU, [TOCIEAHUE MOBHINAIOT JeUeOHbIC U TUETUIECKUE CBOHCTBA TOTOBOTO
MPOIYyKTa.
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ENVIRONMENTAL CHEMISTRY
SOME ECOLOGICALLY SAFE PREPARATIONS OF PLANT PROTECTION

Avtandil Dolidze, Irma Mikadze, Omar Lomtadze, Nino Kavtaradze, Natia Barbakadze
Petre Melikishvili Institute of Physical and Organic Chemistry

During last years due to strict ecological demands the wide attention is paid to the remaining quantities
of pesticides revealed in plants. The application of preparations made on the basis of natural material is
beneficial for protecting plants from pest-diseases.

The range of preparations made on the basis of local resources could be used for obtaining ecologically
safe products. The works were carried out at the Petre Melikishvili Institute of Physical and Organic Chemistry.
Pheromone sex traps are irreplaceable in fighting against pests and their dispersion. The preparations against
different pests, pheromone active compounds and traps are applicable in practice. Along with prognosis
pheromone sex traps could be applied against pests so called “Male Vacuum” method. This method is quite
effective in case of medium dispersion of pests as far as in case of high tightness dispersion could be applied
compositional preparations containing natural compounds with law concentration of pyrethroides.

The working team had produced above 200 000 complects of sex pheromone traps (with original glue)
against the main pests of Georgian agricultural plants [1-5]:

1. Viticulture- Lobesia botrana Shiff, E,Z-7,9-Dodecadiene-1-il-accetate

OCOCH;

ANWAVAVAVAVA

2. Apple — laspeyzesa Pomonella L., E,E-8,10-dodekadienole

IAAAAAN,

Strategy of synthesis - C4+ C¢+ C;
3. Peach- Grapholita molesta Bush., the main component Z-8-dodecene-1-il-acetate

VALANAAA

OCOCH;4
Strategy of synthesis - Cst+ C;

Strategy of synthesis - C¢+ C5+ C;

4. Plum — Gapholita funebrana T ., main component + minor component (6-7%) E-8-dodecene -1-il-acetate

OCOCH;

\VAVAVAVAVAV,

In the next period the working team had elaborated new methods for producing sex pheromones on the
basis of natural products. Usually, sex pheromones of apple pest — Aspidiotus Californicus is synthesized in 7
stages, while it is possible to synthesize this propionate in two stages from the natural product —Geraniol:

AP, =5 ANAA, —

B
HOOCC,H; )\ )\
Esterification \ /\ \ / \

OCO

3,7,-dimetil-2,7-decadienilpropionate

C,Hs
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According to the instructions of Georgian Government in 1996-2000 the working team produced sex
pheromone traps for forest pests - Lumantria disper and Ips. Typographus L.

In due time in Georgia pheromones were widely used. Nowadays interest to pheromone sex traps are active
again. It gives an opportunity to obtain ecological safe agricultural products. Use of sex traps gives an
opportunity to decrease the volume of chemical spraying.

It is necessary to note that at present time abilities of synthesis has been significantly changed. In the market
of reagents appeared such block-syntons that sharply reduce the number of stages and labour -consuming
character of synthesis. It is possible to receive final products in two stages by selection and application of
corresponding block-syntons.

Important works were implemented in the area of synthesis of juvenoids - the analogues of juvenal
hormones which cause skin changes in insects. In this case the well known juvenoide - phenoxycarb was
obtained not in stages, by the increasing of chain, but by the condensation of two block-syntons.

Application of block-syntons, receiving of which also is possible by extraction from plants and their further
modification, was very successful in case of pyrethroide compounds. Pyrethroides are synthetic derivates of
chrysanthemic acid, extracted from camomile. We carried out the condensation of various plant phenolic
compounds with chrysanthemic acid. It gives an opportunity to receive other activity, together with pyrethroide
compound activity. For example, the working team has obtained several adducts of chrysanthemic acid with
juglone and its derivates.

Works in new directions are planned with use of extracts from plant residues. By treatment of a-pinene
obtained from turpentine extracted from the residues received from conifers plants reprocessing have been
obtained 4 member cycle containing compounds:

CH,
\ COOH COOH
|< < COOH H COOH H
2C\ H, g C\| CH2 H2C\| H2C\| ~_cooH
CH
o—Pinene Pinonic acid Pinic acid Norpinic acid

also open chain poliene - allocimene [6-7]:

CH;
H, I
u C=CH-CH=CH-C=CH - CH;
3
Allocimene

Following alkaloids are received from residues of platyphylline production from Groundsel - Senecio
platyphylloides Somm.[8]:

CH;— I?H ﬁHz ICH3
— CH— H
OH |

C—o H,—O0—C
b o

b@_ o S U

Seneciphylline Sarracine

By transforming of these alkaloids following block-syntons can be received and used in further
condensation reactions:
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OH OH
| CH;— ﬁ H ﬁHz CH,4
- |
| CH, HOOC— C— CH,— C— C— COOH
N |
7\ OH
Platinecine Seneciphylline acid

By functioning of compounds received from a-pinene is possible to connect them with alkaloides obtained
from residues of platyphylline producing from Groundsel (Senecio platyphylloides Somm.), also interaction of
phenolic compounds with chrysantemic acid derivatives. Thus, on the basis of interaction of plant biological
active fragments it is possible to receive active compounds against the pest-diseases.

Natural product — Emodin have been obtained from Alpine Sorrel Rumex alpinus L. by researchers in
Kutateladze Institute of pharmacochemistry. It will be used for obtaining new pyrethroide compounds by
condensation with chrysantemic acid. It is expected that this compound can reveal insecticide-acaricidal or
insecticide-fungicidal activities [9-10].

The treatment of plant with oil emulsion in early spring is effective for fighting against the winter period
pests, later non-drying glue belt could be made for protecting plants from creeping pests. Now in Georgia the
repellents are not used for plant protection, through there was a positive experience in use of insecticide-
repellents. Moreover, the repellent compositions from natural components were elaborated: Eugenol, Izoeugenol,
Citronellol, Geraniol, Turpentine and etc. Testing of joint application of glue belt and repellent against creeping
and flying pests was conducted.

Humic substances (HS) are formed in soils, peat's, coals and other natural bodies. HS accumulate nutrients
and energy, participate in cations migration, decrease negative impact of toxicants, influence the development of
living organism and the heat balance of the planet. HS are stable and have high molecular mass, are
polydispersed and contain different functional groups such as amino acids, polysaccharides and benzoic
fragments. Humic acids are the main natural complex formatting compounds. Humic acids are forming complex
compounds with metal ions and reduce their migration. For the receiving of plant nutrient compositions the
humic acid complex promotes the assimilation of microelements by plants. The fight against plant different
diseases is available by strengthening immunity, nutrient macro and micro elements containing (Ca, Mg, Fe, Mn,
Mo, Co, Cu, Se) liquid and granulates humic preparations. Such nutrient macro and micro elements chelate
complex containing preparations in case of leaf splashing are safe, the discharged solution don’t contaminate the
soil and will be absorbed by plant root system. The preparations are made on the basis of Georgian natural row
materials: peats, coals and dolomites.

The fight against plant fungus diseases is available on the basis of zinc and other metals dihydrophosphate
preparations that have antibacterial and fungicide qualities.

The application of above mentioned preparations gives the opportunity to provide ecologically safe
protection of plants from pest-diseases.
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HEKOTOPBIE SKOJJOI'MYECKH BE3OIIACHBIE ITIPEITAPATHI 3AIIUTHI PACTEHUI
A.B. Jlomumze, U.M.Mukanze, O.I'.Jlomtamze, H.A.Kaprapanze, H.I'.bapbakanze
HUnemumym gpuzuueckoti u opeanuveckou xumuu um. 111" Meruxuweunu
PE3IOME

B mocnemnme roapl OonblIoe BHUMAHHE YAENACTCS HKOJIOTMYECKONH Oe30HacHOCTH IPENapaToB 3alllUTHI
pacteHuii. B cenmbckoM xo3stiicTBe ['py3um NpPUMEHSUTUCH pa3paboTaHHBIE B HAIleM WHCTHTYTE Mpenapathl
MOJIOBBIX (epOMOHOB (IIPOTUB I'PO3JEBON JHMCTOBEPTKH, SIOJOHHOM, CIMBOBOM M BOCTOYHOHN IUIONOXKOPOK,
HEMapHOro HISTKONpsaa U Kopoena-tunorpada). BaxkHoe 3HaUeHHWE MMEET MONydeHHE HOBBIX OMOJOTMUYECKU
AKTUBHBIX TMPENapaToB Ha OCHOBE OJIOK-CHHTOHOB M3 PACTUTENBHBIX OTXOIOB. DJTO JaéT BO3MOXHOCTH
MONyYeHHs IEJIEBOTO MPOAYKTa IO VYIPOUICHHOH TEXHONOTMU. WHTEpecTHbl pe3ynbTaThl KOHJIEHCAINH
PACTUTENBHOI'0 META0OIUTA IOTJIOHA U €TO aHAJIOTOB C COCIMHEHUSIMU XPH3aHTEMOBOI KHCIIOTHI IS TOTyICHUS
HOBBIX MUPETPOUIHBIX MTPOM3BOIHBIX. BaXKHO MCMONb30BaHIE MACISIHHON SMYJIBCHH U MTOSICOB HEBBICHIXAIOIIETO
KJIes IPOTUB TON3AI0UIUX U JIeTalomuX BpeauTeneil. [lomydeHsl coelMHEHNsT C pernelieHTHBIMU CBOMCTBAMHU U
COCTaBJICHBI PEMENICHTHBIE KOMITO3UIIMM C HCIOJb30BAHWEM IPUPOJHBIX KOMIIOHEHTOB. IlmaHupyercs
BBIJICTICHHE W3 CKUINUJApa HEKOTOPhIX OJOK-CHHTOHOB, a TaKXKe MOJyYeHHE HWHTEPECHBIX OJIOK-CHHTOHOB
MOIU(UIIUPOBAHUEM ATKAJIOUJIOB, BBIJICTICHHBIX M3 OTXOJOB IPOM3BOJICTBA IUIATU(QMIMHA W3 3HISMHYHOTO
KPECTOBHUKA IIMPOKOJIMCTBEHHOTO, a TaKKe HCIOIb30BaHUE MPUPOJAHOTO AaHTPAXWHOHA OMOJIWHA IS
MONTyYeHHsI HOBBIX WHCEKTHIIMJIOB KOMIUIEKCHOIO JeicTBUS. He MeHee BaXHO TOJIY4YEHHE MHKPO- U
MaKpODJIEMEHTHBIX MUTATEIbHBIX, HMYHHOIIOBBIIIAONMX U 3alIUTHBIX CPEJCTB Ha OCHOBE IMPOAYKTOB
MPUPOJHBIX KOMILIEKCOOOPA3yIOIUX TYMHHOBBIX KUCIOT. [IpUMeHEeHHe yKa3aHHBIX IMPEernapaToB B CEIbCKOM
x03sKcTBe ['py3un B 3HAUUTEIBHOM CTETIEHN 00ECTICYUT HKOJIOTHYECKH OE30MacHYIO 3allUTy PaCTCHUH.
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ENVIRONMENTAL CHEMISTRY

SPECTRAL COMPOSITION OF THE ENVIRONMENT GAMMA-RADIATION
BACKGROUND

Nana Kuchava, Platon Imnadze
Ivane Javakhishvili Tbilisi State University Elefter Andronikashvili Institute of Physics

One of the possible error sources in neutron activation analysis (NAA) and radiologic research is the improper
allowance for the radioactive background of the area where the analysis is performed. The radioactive
background of low intensity acquires the additional importance for determination of chemical elements of low
content by long-term gamma-ray spectrometry and should be taken into account. The spectral composition of
the environment gamma-radiation background has been studied at Andronikaschvili Institute of Physics in the
laboratory of neutron activation analysis and radiologic research. Some characteristics of gamma-
spectrometers used are presented.

Key words: Gamma-radiation, environment, radionuclide, neutron activation analysis

Ionizing radiation of natural nuclides being part of the atmosphere, the earth’s crust, water
resources as well as constructional materials of man-made buildings, roads, bridges, tunnels etc., is known
to form irradiation background of the environment and has permanent effect on living beings.

The primary contribution to the natural radiation background is due to daughter radionuclides of
spontaneously fissionable nuclei U-238, U-235, Th-232 having half-life times (T,,) as follows: U-238 T =
4.5%10° Y, U-235 Ty,= 7.13x10® Y and Th-232 T,,= 1.405x10"" Y. The average concentration level of
such elements as U and Th in the earth’s crust is 2.5%10™ % and 1.3x10” % respectively. Radionuclide K-
40 (T1o=1.4x10° Y and the earth’s crust concentration 2.5%) as well as cosmic radiation, contributes to the
radiation background of the environment. In addition to these radionuclides decay products of Cs-137, Cs-
134, Ru-106 are also observed in the background gamma- spectra.

The changes of radiation background to a considerable extent are caused by nuclear weapons tests
and nuclear device accidents. Gradually fission products with different half-life times are added to the
existing radiation background due to such phenomena as the Chernobil accident. After the Chernobil
accident not only 1.6x10" Becquerel (Bq) of I-131 and 8.5x10'° Bq of Cs-137 but many other radionuclides
were released into the environment [1-3].

Studies of population exposuze to natural background irradiation have been given proper attention
in many countries beginning from the second part of the past century up to now. Concentration levels of
natural K-40 and man-made Cs-137 radionuclides in atmospheric fallouts, mushrooms and soil from
Rogosno area of Poland in 1984-1988 were covered in study [4]. Appreciable increase of Cs-137
radioactivity (up to tenfold) was observed in 1986. The correlation between the content of the above-
mentioned elements in mushrooms and soil was not found. Experimental data on radioactivity levels of Cs-
134, Cs-137 and Ru-106 studied in selected regions of forest ecosystems in Finland and southern Poland
after the Chernobil accident were given in [5]. Measurements were performed by Ge(Li) detector with high
resolution. Th-232, U-235 and K-40 content in variety of materials were discussed in [6]. Gamma-radiation
spectra were taken for comparatively long time - 10 hours. Radiation background of natural and man-made
radionuclides and dose loadings of population in Georgia were studied in [7]. The existing geophysical
division of Georgian territory into districts was taken into account. The content of Cs-137 in soil was
determined and the Chernobil effect was estimated.

Andronikashvili Institute of Physics starting from April, 1986 has been systematically monitoring
the environment background [8]. Immediately after the accident in May, 1986 the radiation background in
Thilisi region was increased 2.5-3 times [8]. Gamma-spectrum studies of rain water, defoliation, soil and
some food product samples showed discharge of fission products: Zr-95, Nb-95, Ru-103, Ru-106, Te-129m,
1-131, 1-132, Te-132, Cs-134, Cs-136, Cs-137, Ba-140, La-140, Ce-141, Ce-144 [9-10]. Most of the
activity (about 75%) decayed in a month and the levels approached those measured normally from natural
thorium and uranium background. The difference was due to the radionuclides with short T, such as I-
131, 1-132, Te-132, Ba-140, La-140.
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One of the possible error sources in NAA (which is a multielement technique with high precision
and sensitivity of determination of chemical elements content) and in radiologic research is the improper
allowance for the radioactive background of the area where the analysis is performed. The identification of
interfering gamma-radiation background energies at the beginning of the seventies and eighties of the last
century is discussed in studies [11, 12]. When it is necessary to perform long-term gamma measurements
for the determination of chemical element low content, the radioactive background of low intensity acquires
additional importance and should be taken into account.

Our paper seeks to investigate the environmental background with modern more sensitive facilities
and compare the new and old spectra, which may be quite informative and useful for correct performance of
neutron activation analysis and radiologic research.

The specification parameters of the semiconducting detectors used for gamma-radiation background
measurements in experiments at different times are given in Table 1. It should be noted that registration
efficiency is given in the relative units that considerably differ from the absolute ones.

Table 1. Specification parameters of the semiconducting detectors used for gamma-radiation background
measurements in experiments at different times

N Type of detector Active zone | Relative efficiency, % | Peak/Compton | Resolution
volume, cm’ ratio KeV

1 DGL-4E 25 3.6 20 2.5

2 EGL-20VF 114 20.5 44 2.1

3 Closed- Coaxial Ge 138 30 58 1.8

In the first case (the seventies of the last century) gamma-spectrometry of the environment
background was performed by a semiconducting detector DGL-4E, manufactured by the French firm “Saip”
and connected to the 4096-channel “Tridak” type analyzer. 26 photo peaks were detected in the spectrum of
the environment background. In the second case (the eighties-nineties) the EDL-20VF germanium detector
in complex with the 4096-channel analyzer, manufactured by the French firm “Intertechnique,” was used
and 45 photo peaks were detected in the spectrum. In the third case (September, 2009) the gamma spectrum
of the environment background was measured by the Closed-Coaxial Ge detector (Canberra firm)
connected to the 8196-channel analyzer (Inspector-2000). In this case 98 photo peaks were detected. The
distinction in the quantities of detected peaks is due to the difference of detector’s parameters (Table 1).
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Fig.1. Dependences of the absolute efficiency of gamma-ray registration on energy
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Fig. 1 gives the dependences of absolute efficiency of gamma-ray registration on their energy
plotted for each detector: in the first and second cases the plotting was based on the use of standard gamma-
sources (OSGI) made in the USSR, whereas in the third case the absolute efficiency curve was plotted by
means of embedded software of Canberra firm. As it is shown in Fig.1 the absolute efficiency of gamma-
rays registration depends on the irradiation energy and in the range 150-1500 KeV is described by a
decreasing exponential function. Having such dependences it is possible to determine true intensity values
of the lines under study.

The gamma-spectrum of the environment background measured in September, 2009 by Canberra
equipment for 18 hours is given in Fig. 2.
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Fig. 2. Gamma-radiation of the environment background spectrum

There are many photo peaks belonging to different chemical elements in the spectrum. It can be
seen from Fig. 2 that many of them are superposition of lines belonging to several nuclides. As the picture
is very busy only most intensive lines of radionuclides are identified: Ra-226, Pb-214, Bi-214 (decay
products of U-238) and Pb-212, Ac-228, Th-228 (decay products of Th-232). Photo peak with energy 186
KeV is superposition of two radionuclide lines: U-235 and Ra-226. Radionuclide Ra-226 is presented in the
background gamma spectrum by some more energies: 242, 295, 352, 609, 665, 768, 785, 806, 934, 1120,
1155, 1238, 1281, 1377, 1401, 1408, 1509, 1661, 1729, 1764, 1847, 2118, 2204, 2447 KeV. In the startup
region of the spectrum, lines with energy of 242, 295 and 352 KeV can be attributed to radionuclide Pb-
214, with other radionuclides also contributing to the lines. As to Bi-214 it is presented in the spectrum by
high-intensity lines 609, 1120, 1238, 1764 KeV and comparatively low-intensity lines: 768, 1377, 1408,
1847, 2118 and 2203 keV. Photo peaks with energies 239, 277, 322, 338, 511, 583, 727, 860, 911, 969,
2614 KeV can be attributed to most intensive gamma-radiation lines of radionuclides: Th-228, Ac-228, Pb-
212, Bi-212, T1-208 belonging to Th-232 chain. Due to long-term measurements (18 hours) less intensive
lines can be seen in the spectrum: Ac-228, Th-228, Cs-137, Bi-212, Pb-212, Bi- 214, Ra-226 with energies:
129, 209, 270, 300, 328, 409, 463, 661, 785, 795, 965, 1588, 1620, 1661 KeV.

A comparison of Cs-137 content in the environment background spectra registered in September,
2009 and in the early seventies and eighties of the last century was carried out. Concentration of Cs-137
fission products in the environment background according to the first spectrum was shown to be 4 times
higher than that according to the last-named spectrum [11, 12]. In a year the abovementioned measurements
were repeated: concentration of Cs-137 was approximately the same as before.
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A detailed investigation of the environment gamma-background was performed. The identification
of spectra proposed in the paper can have practical significance for neutron activation analysis and
radiologic research in case of need for long term gamma measurements for given chemical element content
determination, when the radioactive background of low intensity acquires additional importance and should
be taken into account accurately, especially in cases when measurements are in the vicinity of the detection
limit of the equipment used.
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CHIEKTPAJIBHBIA COCTAB TAMMA-PATMALIMOHHOTI'O ®OHA OKPYKAIOLIEM CPEJIbI
H.E.Kyuasa , II.M.MmHanze
Tounuccxuti I'ocyoapcmeennvlil Yuueepcumem umenu HMeare J[icasaxuweunu
Unemumym ¢puzuxu umenu dneghpmepa AHOpoHUKawBUU
PE3IOME

OnHOI U3 MPUYKH OMUOOK HEHTPOHHOTO akTUBalMoHHOro aHanu3a (HAA) u paaronornyeckux UCcieaoBaHui
SIBIIICTCSI HEMPABUJIBHBIN YUY€T CHEKTPalbHOTO COCTaBa TaMMa-pajuallioHHOro (oHa TOro Mmecra, TIje
MPOUCXOMUT TaMMa-CIIEKTPOMETPHUECKOe M3MEpeHue wuccieayeMoro oobpasna. Okxpyxkarommii ramma-
paavanvoHHBI (OH Malloii WHTEHCHUBHOCTH MPHOOpPETAET JOMOJBHUTENHOE 3HAYCHHE W JOJDKEH TOYHO
YUUTBHIBATBCSA B TEX CIy4asX KOI/Ia C IENbI0 OINpeJeNieHUss XUMHUYECKHX 3JIEMEHTOB HU3KOH KOHIICHTpAIMU
MIPOU3BOAUTCS AOJTOCPOUYHOE M3MepeHue. McenenoBanne CeKTpaibHOrO COCTaBa raMMa-paIuallioHHOro GpoHa
ObuTO0 TIpoBeneHO B Jabopatopum HAA u paguonorudeckux uccienoBaHuii MHcTuTyTa (U3MKH MMEHU
Dnedrepa AHAPOHUKAIMBIWIN. B paboTe Takxke MpeacTaBlIeHbl HEKOTOPBIE XapaKTEPUCTUKN HCIIOIb30BAHHBIX B
M3MEPEHHUSX raMMa-CIIeKTPOMETPOB.
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USE OF PLANT RAW MATERIALS FOR OBTAINING OF MEDICAL MEANS
Nino Kavtaradze, Temur Alavidze, Irma Mikadze, Rusudan Uridia, Avtandil Dolidze
Laboratory of chemical ecology problems, Petre Melikishvili Institute of Physical and Organic Chemistry

SUMMARY
Getting compounds on the basis of plant metabolites and their derivatives isolated from local plant raw
materials (groundsel, coniferous plants, alpine sorrel, grape stones) makes possible to obtain and use new
natural hydrocarbone, anthraquinone and alkaloid block-syntones. It gives an opportunity to receive variety
of interesting biologically active substances. Obtaining of new medical preparations on the basis of them is
possible.

HNUCHOJBb30BAHUE PACTUTEJIBHOI'O CbIPHS JJIS ITIOJYYEHUSA JIEYEBHBIX CPEJIACTB
H.A.Kasrapamze, T.I'.Anasunze, U..Muxkanze, P.3.Ypumaus, A.B.Jomunze
Jlabopamopus npobrem XumuiecKko 9K0102Ul,
Unemumym gusuueckou u opeanuveckou xumuu um. 111 Meruxuweunu

PE3IOME
[TonyyeHue COEAMHEHUN HAa OCHOBE PACTHTEIBHBIX META0OJIMTOB M MX IPOU3BOAHBIX, BBIACIICHHBIX W3
MECTHOTO PAaCTUTENBHOTO CHIPhS (KPECTOBHHUK, XBOWHBIC PAaCTEHUS, ABIIUUACKHI IaBellb, BUHOTPAJIHBIC
KOCTOYKH), PpAacCIIUPseT BO3MOXKHOCTh IOMYUECHUS W MPUMEHEHHS HOBBIX NMPUPOTHBIX YTIEBOJIOPOIHBIX,
AHTPAXMHOHOBBIX M aJKAJIOMJIHBIX OJIOK-CHHTOHOB. ODTO JaeT BO3MOXKHOCTH IOJYYEHHUS IIEJIOr0 psiaa
WHTEPECHBIX OWOJIOTHYECKH AaKTHBHBIX BEIIECTB, Ha OCHOBE KOTOPHIX BO3MOXHO IIOJIYyYCHHE HOBBIX
MEIUIIMHCKUX MPEernapaToB.
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Boze Merogamu KX

3. @gobols @o bowspol Log@mdm@obm dgomegdol 3@gdyeo (OIV ©0M9JH03950),
2006 §.

DEFINITION REIDUES “ANTIPESTI” AND “DIHYDROGEN ZINC” IN GRAPE
JUICE AND WINE

Liana Shubladze, Avtandil Dolidze*, Omar Lomtadze*, Ludmila Tskhvedadze, Leila Taralashvili,
Maka Makharadze
Institute of Horticulture, Viticulture and Oenology of Georgian State Agrarian University
*Petre Melikishvili Institute of Physical and Organic Chemistry of Tbilisi State University

SUMMARY
The field test in the vineyards (s Vachev, Zestafoni region, Georgia), the effectiveness of insectoacaricides
“Antipesti” against mealybug Planococcus cirti Risso and Neopulvinaria imeretina Hadj, as well as
fungicide “zinc dihydrogen” against the rot of grapes. Application of these drugs does not affect the
chemical composition of grape juice and obtained wine materials. Lack of residual quantities of drugs in the
wine indicates the possibility of their application for organic agricultural products.

OITPEAEJIEHUE OCTATOYHOI'O KOJIMYECTBA IIPEITAPATOB «<AHTHUIIECTU» U
«IUT'NAPODPOCDAT IIUHKA» B BUHOIT'PAJITHOM COKE U BUHE

JL.Iy6nanze, A. Jomumze*, O.Jlomramze*, JI.LIxBenanze, JI. Tapanamsunu, M.MaxaTan3e
I'pysunckuti Uncmumym cadoso0cmea,8unocpadapcmea i GUHOOe s
*Uncmumym guzuueckoil u opeanuyecxkou xumuu um 11.1°. Meruxuweunu

PE3IOME
[loneBbIMH WCHIBITAHUSIMH TOKa3aHa 3()(EKTUBHOCTh NPUMEHEHHS HHCEKTOAKAPHIUIHOTO Ipernapara
«AHTUTIECTH», TPOTHUB JDKEIIUTOBOK BHUHOTPAJAHWKOB — MYYHHCTOTO 4YepBella M HMEPETHHCKOMH

MOJYIICYHHUIIBI, a TaK ke npenapara «/Juruapodocdar nuHKa» MPOTHB THWIHM BUHOTpaja. [IpuMeHeHue
YKa3aHHBIX IIpElapaToB HE BIMAET Ha XUMHMYECKHMM COCTaB BHUHOIPAJHOIO COKA W IIOJYYEHHOrO
BHHOMaTepuana. OTCyTCTBHE OCTATOYHOI'O0 KOJIMYECTBA MPENapaToB B BUHE YKa3bIBa€T HA BOSMOKHOCTh UX
IIPUMEHEHUS U1 ITOIY4EHHS SKOJIOTUYECKH YUCTBIX IIPOAYKTOB CEIBCKOTO X0O35ICTBA.
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NATURAL ZEOLITES IN WASTE-WATER TREATMENT
Vladimer Tsitsishvili, Spartak Urotadze, Nana Osipova, Tamar Kvernadze, Irma Karalashvili, Nazibrola Klarjeishvili
Ivane Javakhishvili Thilisi State University, Petre Melikishvili Institute of Physical and Organic Chemistry
SUMMARY
High selectivity of Georgian natural zeolites towards cations of heavy metals (Cs’, Rb', Sr'?, Pb*?, Ba'®) has been
established experimentally; the possibility of clinoptilolite, mordenite, and loumontite application in waste-water
treatment is shown as well; as for scoletsite, in spite of its high selectivity towards the cations of heavy metals,
industrial application is not appropriate because of the complexities of its production.

IPUPOAHBIE IEOJIUTHI B IEJIE OUNCTKU CTOYHbLIX BOJI
B.I".Humumsuny, C.JL.Yporamze, H.A.OcunoBa, T.K.Ksepuanze, N.A.Kapanammunu, H. A Knapmxenmsunu
Hucmumym usuueckoti u opeanuueckou xumuu um. Ilempe Menuxuweunu
Tounucckoeo eocydapcmeennozo yrusepcumema um. Meane Jocasaxuuieunu
PE3IOME

DKCIEPUMEHTAIBHO YCTAHOBIIEHA BBICOKAsI CEIEKTMBHOCTD Ps/la MPUPOIHBIX IIEOJUTOB [ py3un K KATHOHAM TSKENBIX
meramios (Cs’, Rb’', Sr'2, Pb™, Baﬂ), a TaKkKe MoKa3aHa BO3MOXKHOCTh IMPUMEHEHUS KIMHONTHIIONUTA, MOPJCHUTA U
JIOMOHTHUTA B JI€JIC OYMCTKUA CTOYHBIX BOJ OT TSDKENBIX MeTajuioB. HeCMOTps Ha BBICOKYIO CEJICKTUBHOCTH CKOJICIIUTA
K KaTHOHAM TSDKEJIBIX METAJIOB, €r0 MPOMBIIIJICHHOE TPUMEHEHUE HEIeIeCO00pa3HO M3-3a CIIOKHOCTH JOOBIUM.
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ABOUT POSSIBILITIES OF RATIONAL USE OF PLANT RENEWABLE RAW MATERIALS
Leila Tatiashvili, Teimuraz Uchaneishvili, Nana Tserodze, Irma Mikadze, Avtandil Dolidze

Ivane Javakhishvili Thilisi State Univesity, Petre Melikishvili Institute of Physical and Organic Chemistry

SUMMARY

Plant raw materials are sources for obtaining of different useful products on the basis of lignocellulosic
biopolymers biodegradation by corresponding active microorganizms. In a subsequent secondary product of
wide nomenclature will be produced by different methods from biomass. Identifying bioinducers and their

sy

nthesis are proposed for the purpose of biodegradation intensification.

O BO3BMOXKHOCTSAX PAIITMOHAJIBHOI'O UCITIOJIB3OBAHUS BO3OBHOBJISIEMOI'O
PACTUTEJIBHOI'O CbIPbs
JL.T.Tarnamsumu, T.I'. Yaaneumsunu, H.ILLeponze, U.1.Muxkanze, A.B.Jonnaze
HUncmumym ©@usuueckou u Opeanuueckoti Xumuu um. I1.1. Menuxuweunu
Tounucckoeo I'ocyoapcmeennozco Ynusepcumema um. Us. /icasaxumsunu

PE3IOME

PactutenbHoe ChIpbE SABISETCS MCTOYHMKOM IOMYYEHMS! PA3JIMUHBIX IOJIE3HBIX MPOJYKTOB HA OCHOBE
Ouojaerpagalii JIMTHOLICIUTIONIO3HBIX OMOIMOIMMEPOB COOTBETCTBYIOIIMMHM aKTHBHBIMH MHKPOOPTraHU3-
MaMu. [3 Ouomacchl pa3IUYHBIMM METOJAaMH BBIPAOATHIBAIOTCS BTOPHUYHBIC IPOIYKTHI INHPOKOH
HOMEHKIATyphl. C 1eIbI0 MHTEHCH(HUKAIMK OHOAErpagalliy MpeiaracTcsl BhIABICHHE OMOMHAYIICPOB U
UX CHHTE3.
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XUMHUYECKAS TEXHOJIOT'UA

MN3YYEHMUME ITPOLIECCOB ITOJYUYEHMUS CbIPbMBbI BBICOKOM YUCTOTHI
J.A.barmasamze, P.C.Pasmamze, 3.H.llukapuaze, A.3.Kannenaku
Hncmumym memannypeuu u mamepuanogedernus um. @.H. Tasaoze

B nurepatype W3BeCTHO, YTO MONMYyYEHHE METAIUTMYECKOH CyphbMBI Sb BO3MOKHO B3aUMOJICHCTBHEM
Cynb(uaa CypbMbI ¢ jxene3oMm [1]:

Sb,S; + 3Fe = 2Sb + 3FeS

Ha ocHoBe ykazaHHOW peakiiu, ObUTH MPOBENICHBI OMBITHI 110 MOXYYEHUIO MeTayumdeckoi Sb 6e3
WCTIOJIb30BaHMS (MITFOCOB U B CIIEMYIOUIEH TIOCIIEA0BATEILHOCTH:

[Mony4yeHupli HaMHM Cynb(UI CYpbMBI CMEIIMBAIHM C JKENE3HBIM IOPOIIKOM Ha CIIEIHAaIbHOMI
Memanke B TedeHue 4-5 yacoB. CMech MoMemiaid B KOPYHIOBBIH THUT€Ib, @ TUTEIb B CIICHUAIBHBINA
CTaJbHOM T'epMETHYHBIH KOHTEHHEp B atMocdepe aproHa MpH JaBleHHHM | aTM., HArpeBaIM B IIAXTHOH
neun 10 700-800°C B TeyeHne 3 4ACOB MOCHE YEro, AaKe BU3yalbHBIM HAONIOICHHEM HONY4EHHOH CMecH
MOXHO YOCIHUTHLCS B MPUCYTCTBUH B HEW MeTaTHUecKoro Sb.

B nanpHeliiem Maccy pa3MenbunBaid U B KOPYHJIOBOM THIJIE TIOMEIIAIN B HArpeBaTeIbHBIH OJIOK,
CMOHTHPOBAHHOI HAMH KHHETHYECKOHl YCTaHOBKM mpu Bakyyme ~10” Mmna u temmeparype ~850°C.
OmnbIThl MOKa3alik, YTO MPU JIAHHOHM TemIepaType MPOMCXOJAUT WHTEHCUBHOE WUCIAPEHUE METaNIMYeCKOn
CYpbMBI M €€ KOHJCHCAI[Msl Ha XONOJHBIX CTEHKaX KBapleBod TpyOku. [lomydeHue Takum oOpazom
METaJUTMYECKOM CyphMBI ITOATBEP)KIAETCS CHavajla BU3YyalbHO, a 3aTeM M XUMHUECKUM aHaAJTU30M.

[Monyuenue cynbduga CypbMbl BAKYYyMTEPMHUYECKUM METOJOM HETOCPEICTBEHHO U3 PY/ SBIISETCS
JIOPOT'OCTOSIIMM MeTo10M. B MHCTUTYTE ropHON MEXaHMKH UM. MUHJIEIH ObLUIO MIPOU3BEICHO 00OralleHHE
cypbMsiHOH pyabl 3odxurckoro (['py3usi, payrMHCKUN pEruoH) MeCTOpOXKIcHUs. Mmes B Haawuuu
oboraieHHbIe KOHIIEHTPAThl, HAMH OBLIM MPOBEJCHBI AHAJIOTUYHBIC OMBITHI MO MOJTYYEHHIO CYPbMBI U3
CyIb(pHUIOB.

K 25 r xonnentparta mo6aBisiiu or 6 g0 10 r xeme3Horo mopomika. KpuBble KUHETHKH 3THX
onbIToB (Puc.1) mokaszamu, 4To M3MeHeHHWE HaBecKH BoccTraHoBHTens (Fe) 3HauuTenbHO BIMSET Ha
CKOPOCTh MCHIApeHMs U Ha BBIXOJl KOHEYHOTO JKeJTaeMoro npoaykra. [Ipu mamom koinmdectBe xkeneza (6 1)
MOJTHOE BOCCTaHOBJIEHHE Sb HE JOCTUTAaeTCs W TONydYaercs CMECh W3 METaUIMYeCKOW CYpbMBI H
HEBOCCTAHOBJICHHOTO CYyJIb(HJIA, YTO TOATBEPIKAAETCS Jake BHU3yalbHO HAJMYMEM B KOHJIEHCATE KaK
YaCTHI[ METAJLIHYECKOro Sb, Tak U cyiabbhuaa Oypo-dyepHOro mpera. B ciydae ke OONBIIOr0 KOJHUYECTBA
JKeJe3a JIOCTUTAaeTCs MOJTHOE BOCCTAHOBJICHHE CYpbMBI U3 Cyibduma, omHako nuiiHee (~8-10 1) xeneso,
obpaszys ¢ Sb-em coenunenus (FeSb, FeSb,), cHkaer ero akTHBHOCTh B METAJUIMYECKOM PacTBOpPE U
BBIXOJ] KOHEYHOTO MTPOIYKTA B KOHACHCATE MEHBIIIE JKEIaeMOTro, YTO TOATBEPKAACTCS KaK KHHETUIECKUMHU
kpuBbIMH (Puc.1), Tak U BU3yallbHO, MOCKOJIbKY B KOHJ/ICHCATE HE 3aMeUaceTCs JIaXKe CIEIOB Cyab(ua.

N
I

w

[

[Toreps Beca, r-

0 30 60 90 120 150 180

Bpewms, muH,

Puc.1. Kunernka ucnapenns cypbMsl npu 850°C u nanenuu ~107 mma;
KOJIMYECTBO kene3a B mmxte: -6 r; 2-7 1; 3-8 13 49 1; 5-10 r
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JlanHoe fABIIEHHE MPOACHSAETCS TOJHBIM TEPMOAMHAMHUYECKHMM aHAJN30M, TaK Kak IPOBEIEHHBIMU
WCCIIEJIOBAHUSIMUA YCTAaHOBJIEHO, YTO HAaWJIy4IIW{ pe3yiabTaT Al TONYy4eHHS KOHEYHOIO >KeIaeMoro
npoaykra (T.e. MeTajuinieckoi Sb) mocturaercs npu A00aBJICHHH K 25 T KOHIEHTpaTa 7 T jKelnesa.

[ocne ycraHoBIIeHHS ONTHMAaIBHOTO KojmuecTBa BocctaHoBuTels (Fe) HaMu ObLIO M3y4eHO BIUSHHUE
M3MEHEHUsT TeMIIepaTypbl Ha 00a dTara yKa3aHHOTro mporecca. [ mepBoro u BTOPOro 3TaroB BIHSHUE
M3MEHEHHUs TeMIIepaTyphl ObLIO HccaenoBano B nateppaie 700-850°C (Puc. 2). Kak BHAHO Ha pHCYHKE, Ha
TIEPBOM 3TaIle MUHMMAJIbHAS TeMIepaTypa npoTekanus nponecca 750°C, a Ha Bropom 850°C u Hammyummit
BBIXOJ IPOAYKTA JIOCTUIAa€TCsl COOTBETCTBEHHO NIEPBOM KPUBOM.

5

0 v v v v
n 20 AN an 170 180
5 .
Puc. 2. Kunernka ucnapenus npu nasieHnu 10~ mma;

COCTaB IIMXTHI 25 T KOHIIEHTpaTa + 7 T )KeJIE3HOr0 MOPOIIKa:
1 — BoccTaHoBIIEHHE 7500, HCTIapEHUE — 8500,
2 — BOCCTaHOBJICHUE 7000, HcrapeHue — 8500,
3 — BOCCTAaHOBJIEHUE 8000, WCIIapeHue — 8000,
4 — BoCcCTaHOBJIEHUE 8000, HcrnapeHue — 7500,
5 — BoccranoBierue 850°, HCrapeHue — 700°

Tabnuna 1. Xumudeckuil aHaan3 MeTalsIN4eCKON CypbMbl

# Sb S Fe
obpasia

1 18,75 18 _

2 17,50 17,4 _

3 66,25 26,0 _

4 88,0 0,06 0,07

Tabnuua 2. CriekTpasibHbIN aHaIU3 MOJIy4€HHON HaMU CypbMBI

[Ipo6a DNeMEeHTHI
Sb As Pb Sn Cu | Zn | Ag Fe
1 Ocnosa | ~0,5 | ~0,12 | 0,008 0,002 | 0,02 | 0.001 | 0.004

ITockoneKy HE YAaI0Ch MOAYYHUTH JAaHHBIC aHAM3a HA MBIIIBSK, JOMOJHUTENRHO ObLIT MPOBEIEH
criekTpaibHbIi aHanu3 ( Tabmuma 2).
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CreKTpasIbHbIH aHATH3 IOTYYEHHOr0 OCTaTKa KOHIIGHTpata, Harperoro npu 450°C (¢ uensio yaaneHns
MBIIIBSIKA) MTOKA3BIBAIOIIHM, YTO KOMMYeCTBO As coctaBisier ~1,2 macc.%, MOATBEpKIAACT TEHICHIIUIO
CYIIECTBEHHOI'O €r0 YMEHBIICHUS B ITHXTE.

Taxoke, CreKTpalbHBIN aHAIW3 TMOMYYEeHHOW HaMH MeTaUTMYeckoi Sb rmokaszall, 4To KOJWYECTBO
MBIIIBSIKA CYIIECTBEHHO CHIKAETCSI.

Kak npu mabopaTopHbIX HCCIIENOBAHUAX, TAK U B IIPOMBIIUICHHOCTH U3 (U3NKO-XUMHUYECKIX METOJIOB
paszeneHus cMmeceil Ooree MHMPOKOE HMCIONb30BaHME HANLIM JUCTHIUIALUOHHBIA W CyOIMMAaIlMOHHBINA
METO/IBI.

[Ipobnema riIyOOKOH OYMCTKH BEIISCTB BbI3Baja HEOOXOAWMOCTh YCOBEPIICHCTBOBAHHS OTHX
MeTo/I0oB. B ammaparypax o0s3aTelbHBIM SIBIISICTCS HAIMYHE TAKMX KOHCTPYKIIMOHHBIX MAaTepHasioB,
KOTOpBIC HE 3arPsA3HSIOT IMO/IBEPTAIOIIIECs OUMCTKE JKelaeMble MPOAYKTHI.

Ha nanHOM 3Tame, HECMOTPSl HA MHOXKECTBO Pa3paOO0TaHHBIX JUCTUIUIAIMOHHBIX M CyOIUMAaIMOHHBIX
METOJIOB, BCE OHHM OCHOBBIBAIOTCS HA pa3iniyne MEXK]y COCTaBaMH pa3/ieliieMON CMECH U 00pa3ylomerocs
napa. OTo pa3inyre MOKHO MPHUHATH 32 KO3(QQUIMEHT McrapeHusl BBIACISIEMOr0 KOMIIOHEHTa WU B
JAaHHOM Cllydae MMEHOBaTh €ro Ko3((QHUIIMEHTOM pa3ieneHusl.

B pasmensemoii cMecm (KOTOpBI Bcerma SIBISETCSI MHOTOKOMITOHEHTHOH), OTHOCHTEIIbHAS
UCTapseMOCTh MHTEPECYIOIIErocss Hac KOMITOHEHTa, B TIEPBYIO OuYepelb 3aBHCHUT OT CBOWCTB JPYTHX
MPHUCYTCTBYIOIINX COCTaBISIFONMIMX. Kak B TeOpWH, Tak U Ha TPaKTHKe, JUIsl IpoIlecca pa3encHusl OAHON 13
OCHOBHBIX 3314 sIBJISIETCS YUET STHX B3aMMO3aBHCHMOCTEH.

B mnpomecce riyOOKOH OUYMCTKH IOIpa3yMeBaeTcs, 4YTo pabodas cpeaa NpeACTaBIIsIeT COOOH
MHOTOKOMITOHEHTHYIO CMECh, KOTOpasi COCTOMT M3 OYHIAEMOro BellecTBa W nmpumeceil. Hamo ormeTHTs,
4TO 3/IeCh UMEET MECTO Creluduueckas 0COOEHHOCTh, KOTOpas yKa3bIBaeT, YTO HAYaIbHOE OYMIIAEMOe
BEIIIECTBO YK€ COEPIKUT OTHOCUTEIIBHO MaJIoe KOJIMYECTBO IIPUMECEH.

B ciygae, korga ynpyrocTs napa mpruMecei BHICOKa (T.€. HCTIapsAeMOCTh IpUMecel MpH OnpeeeHHON
TEeMIIepaType BBIIIE OCHOBHOT'O KOMITOHEHTA), TOSBISCTCS BO3MOXKHOCTh YIAUTh OTH IPHMECH C
OCHOBHBIX KOMIIOHEHTOB.

OnHako B TOM ciy4ae, Korjia Hao00poT, IPUMECSMHU SIBIISTIOTCS BEIIECTBA ¢ BEICOKOH TOUKOM KHITEHUS,
OCHOBHOM KOMITOHEHT, HCTIapsIsICh, OCAXK/IaeTcsa Ha KOHJIEHCATOpe, a IPUMECH OCTAIOTCS B 4aCTH pacTBOpa,
HAXOJSIIErOCsI B TUTJIE.

Jnist yCHenrHoro OCYIIECTBICHUST OYMCTKH BENIECTBA, MCIIOIb30BAaHHWE BaKyyma JIaeT BO3MOXHOCTH
MIPOBEICHUS MIpOllecca Ha OTHOCUTENIFHO HHU3KOW TeMIlepaType U YHCTOU Cpere.

Bo Bpemst m3ydeHus mporiecca moaydeHus cyabpuaa cypbMbl IyTeM HCIapeHHs U3 pa3HbIX (paKiuii
pyasl 30(pXuTCKOro MectopoxkaeHus (—0,2;—140,5; —5+3; —10+7; ocpenHennsiii) B Bakyyme (~107 mma),
YCTAQHOBJICHO, YTO ONTHUMAIbHBIMH YCIOBHSMH MOJTy4eHHs CyiabpuIoB sBIstoTcs: Gpakius (-140,5 mm),
temmeparypa 650 700°C, npogomkurensHocTh ~40 MuH, Bbixox ~90 mace.%.

Jyis monmydeHHs TeXHHYeCKod Sb, a u3 He€ — CypbMbI BBICOKOH YHCTOTHI, HAMU CHaydajga ObLIN
MPOBEJICHBI OMBITHI M0 MHOodydeHHIO e cyabhuaoB (mpuodausutenbHo 500 r). Jlagee M3 MOIydYSHHBIX
CyTbQUIOB C LENBI0 YNANCHHS MBINIbAKA OBUIM MPOBEIECHBI OMBITHI B Bakyyme (~107 wmma), u npu
temnepatype ~450°C 2-x 4acoBoii mPOIOIKUTENBHOCTEI0. CHEKTpaNbHbIil AHANN3 TOTYYEHHOrO HarPEeBOM
KOHIIEHTpaTa MpH 450°C (c menmpr0 ymajmeHHs MBIIIBSIKA), TMOATBEPKIAACT TEHICHIIMIO CYIIECTBEHHOT'O
CHIDKCHUS €T0 KOJTMYEeCTBA.

Hanee, u3 cynbpuIOB, TyTeM BOCCTAHOBJICHHUS KEIE30M M HCIAapEeHHEM B BakyyMme, Oblia MmolydeHa
MeTaJuInueckas Sb TexHuueckor yucTothl (As— ~1-3 mace.%, S- ~0,6 macc.% ).

[lockONbKY HpH OYMCTKE MeTamuueckoidl Sb marpes mnpomcxomur Hmke 500°C, To oumcTka
OCYIIECTBIIICTCS CyOIMMaIei.

Jnst momydeHus: METaJUIMYeCKOW CYPbMbI BBICOKOH YHCTOTBI (T.€. C IENbI0 YAAJCHHS MBIIIbIKA H
CepbI), OMBITHI OBLIM MPOBEICHBI HATPEBAHNUEM CYPbMBI TEXHHUECKOI YMCTOTHI B BakyyMe (~107 mma), npu
temmeparypax ~400°C, 450°C u 500°C 3-x 4acoBO#i MPOIOIKHUTEILHOCTHIO.

Ananmu3 momydeHHOH Sb BBICOKOH YHCTOTHI OBIT MPOBENEH HAa MHUKPOPEHTTEHOCIIEKTPAbHOM
ananmmzatope (“Cameca”). st ycTaHOBIEHUS OMHOPOAHOCTH PACIPEICICHUS DJIEMEHTOB HCIIOIH30BaH
TOYCYHBIN MeTon U ckanupoBanue (Tabmuma 3).
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Tabmua 3. MUKPOPEHTI€HOCTIEKTPaIbHBIN aHAIN3 METAJUTMYECKON CYypPhbMBbI

ITpoba DneMeHTsl, Macc.%
Sb As S

1. Tlpu mepBoM >Tarme mojaydeHHbIH Sb OcHoBa 13 0.11
2. Ilpu BTOpOM 3Tare MojJy4eHHbIH Sb, OcHoBa 0.76 0.14

Harpes  400°C
3. Ilpu mepBoM 3Tare noay4eHHbIH Sb OcHoBa 0.89 0.136

(moBTOpHO)

4. [Ipu BTOpPOM 3Tare MOJy4YeHHBIN Sb, OcHoBa 0.65 0.14

Harpes  450°C
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STUDY OF PROCESSES FOR OBTAINING HIGH-PURITY Sb
Jondo Bagdavadze, Roland Razmadze, Zurab Tsikaridze, Alexandre Kandelaki
Ferdinand Tavadze Institute of Metallurgy and Materials Sciense
SUMMARY
The experiments on producing technical antimony and that of a high purity were conducted by several
steps. First there was prepared an antimony sulphide (approximately 500 g). Further experiments were
conducted (with the goal of removing arsenic from the obtained sulphides) in vacuum (~10° MPa) at
temperature of ~ 450°C for 2 hr. Spectral analysis of the obtained concentrate showed a tendency of
significant reduction in the arsenic content. Metallic antimony of technical purity (As-~ 1-3 mass %, S-~
0,6 mass %) was obtained by iron reduction and vacuum evaporation of the sulfides. To obtain high purity
metallic antimony the experiments were carried out by heating the technical antimony (with the goal of
removing arsenic and sulfur) in vacuum (~10” MPa) at temperatures of ~ 400 °C, 450 °C and 500 °C for 3
hr. The resulted material was high-purity metallic antimony (~ 99.92%).

516



bodd®0)BINML 3IG60IATSM)S IAMBEIN0 535RIBNOL 39G6I, Jodool Lgeros 2010 336 N: 4

XUMHUYECKAS TEXHOJIOT'UA

HCCJEJOBAHUE METOJIA ®OPMOBAHMUSI IETAJIEN OJIEXIbI U3 IMMOJIUD®UP-
N30LHUAHATHBIX KOMIIO3UTOB

M.B./laryamBuin
Kymauccxuii 2ocyoapcmeenusiii ynusepcumem um. A.Ilepemenu merabidat@mail.ru

B mporecce ymydineHuss KauecTBa IIBEHHBIX M3JIENHI Bce OONbIIOE 3HAYCHHWE Npuodperaer
000CHOBaHHBII BBIOOP MaTEpPHAJIOB ISl OJSKIBI, a TAKXKE PAIlMOHAJILHOE WX HMCIOIb30BAaHHUE. Y CIICIIHOE
pellieHre YIIOMSIHYTBIX TPOIECCOB BO3MOXKHO TOJNBKO Ha OCHOBE TIYOOKMX 3HAHHH CTPOCHHUS M CBOMCTB
MartepualioB, UX aCCOPTUMEHTA, MCTOJ0OB HCIIbBITAHUA U OLUCHKU KaucCTBa. Ha,Z[O OTMETUTH, YTO HOBBIC ITO
CTPYKTYpE H CBOWCTBAM MaTepHallbl CO3JAl0TCs Onarojaps NPUMEHEHHIO COBPEMEHHBIX BHJIOB
XUMHWYECKUX BOJIOKOH U HI/ITGI71, BBICOKOKQYCCTBECHHBIX KPHUCTAJIJIOB U OTACIBHBIX MaTCpHaIOB [1]

Cpenu OONBIIOTO KOMUYECTBa MOJIMMEPOB, MPHUTOAHBIX JUIS ITIPOW3BOJCTBA JeTaled ONEK[Ibl,
ANACTHYHBIHN MTOJIMYPETAHOBBIN MOPOILIACT (IEHOMOIIMYPETaH) 3aHUMAET OIHO U3 BEAYIIUX MECT.

[leHononuyperanbl OTIMYAIOTCS XOPOUIMMH TEIUIOM3OJAIMOHHBIMU  CBOMCTBAMH (KO (UIIHEHT
temtonposoaroctu 0,032 KKan/M.4.rpaj) 1 Jerkoctbio (1 M> 3Toro MaTepuana tommuHoii 0,3 cM.BecHT 90-
100 1) [2].

HOJII/IypeTaHOBBIe ImoporiacTel B IIBENHOMI IIPOMBIIIIJIIECHHOCTU B OCHOBHOM MCIIOJB3YCTCA IIpU
H3TOTOBJICHUHN MPOKIIAJOYHLIX MaTE€pHaIOB, a TaKXKC INJICYCBBIX HAKIIAJIO0K, GIOCTI‘aJ]LTepOB, T'OJIOBHBIX
yoopos u ap. [3]. [IpoctpancTBenHas popma nerajeii MBEHHBIX W3ICIUU U3 MOJUYPETAaHOBOIO IIEHOIIIacTa
B OCHOBHOM jocturaercsi meronoMm (opmoBanus. CyIIHOCTH METOJa 3aKIIOYacTcss B TOM, YTO
MpeaABApUTEIIbHO IMPUTOTOBJICHHYIO HOJ'II/IS(I)I/Ip-I/I3OHI/IaHaTHy}O KOMIIO3UIINIO 3aJHMBAarOT B CIICHUAJIBHBIC
OrpaHUYUTENbHBIC (POPMYIOIINE MpHCIIocobIeHus (Ipecc-GopMBbl), B KOTOPBIX MPOUCXOAUT BCIICHUBAHUE U
o0Opa3oBaHUE MOJIMYPETAHOBOIO IMoporuiacta. M3menve uiau nerand u3Aeius u3roraBiuBarorcs 3a 10+15
MHHYT.

AHanu3 TUTepaTypHBIX HCTOYHUKOB [4-5], a Takke HAOIOIEHHE 3a MporieccaMu (POpMOBaHUS IeTael
MIBEHHBIX U3JIENTNI U3 TIOJIMYPETaHOBOTO MMOPOILIacTa MOKa3all, YTO KaYeCTBO OKOHUATEIHLHOTO MMPOAYKTa BO
MHOTOM ONpEICIsieTcsl yCIOBHEM TMPOBEICHUsl mpomecca (OPMOBAHHSA, a TakkKe pelenTypHbIM
COOTHOIICHHNEM KOMITOHEHTOB HOJII/IS(I)I/Ip-I/I3OHI/IaHaTHBIX KOMIIO3UIINHU.

TexHomoruveckuii mporecc MoaydeHus: (POPMOBAHHBIX TMOJMYPETAHOBBIX W3JEIUN COCTOUT U3
CIIEIYIOIINX DTaloB: JO3UPOBKA W CMEIIMBAHHWE MCXOAHBIX KOMIIOHEHTOB, 3aJIMBKa TOIHAI(UP-
M30I[MAaHATHOM CMecH B OpMYy, TepMOOOPaOOTKa, YUCTKA U CMa3Ka (DOPMBI.

Henpto Hacrosimieil paboOThl  SBISJIOCH  HCCIEAOBAHHE PEIENTYPhl  MONUIPHUP-H30IHAHATHO
KOMITO3UIIMH B 3aBUCUMOCTH OT 00BEMHOI'0 Beca UccieryeMoro oobekTa. KcecnenoBanue mpoBOAMIHCH Ha
(OpMOBaHHBIX M3ACNUSAX B BUJE YallKH OrocTraimbTepa. KadecTBO MONyYEHHBIX H3ACIUN ONpeessioch
OpTraHOJNENTHYECKH: 110 DIIACTHYHOCTH, XapakTepy IOBEPXHOCTH, XapaKTepy CTPYKTYpbl IOp B
neHoMarepuaie. B kadecTBe HCXOMHOTO CHIPhS UCIONIB30BaH: ¢1a00 Pa3BETBICHHBIN MOIUI(GUP HA OCHOBE
MONYWJICHIMU30IIMAaHaTa C cojiepxkaHueM wuzomepoB 2.4 — 65% u 2,6 — 35%; xarammsatop —
)Z[I/IMCTI/UI6CH3I/U13MI/IH; OCHOBHOM OMYJIBIraTop — HCEHOHOI'CHHOI'O TUIla € TUAPOKCUIIBHBIM YHCJIOM 70,
BCIIOMOTaTEIbHBII aHMOHOAKTHUBHBII OMYJIBraTop € KHCJIIOTHBIM 4YHCJIOM 10, JUCTUWUIMPOBAaHHAd BOJa U
napauHOBOE MacIIo.

Pe3ynbTaThl MCCNENOBaHMM 3aBHCHMOCTH OOBEMHOTO BeCa W3NS OT KOJIHYECTBA BOABI H
JMH30IMaHaTa MPeICTaBIeHbI Ha rpadukax (puc. 1, 2).

KonmuvecTBeHHOE COOTHOLICHWE TONWYJICHIUHM30IMOHATa B PEAKIMOHHOH CMECH BO MHOIOM
onpezensercss (U3NKO-MEXaHUYECKHE CBOMCTBA W BH3yallbHbIE OCOOCHHOCTH TPOIYKIIHU. 3aBHCUMOCTb
CBOMCTB OT COZACPIKaHUA JUU30HaHaTa BbIPaKaCTCs KOS(b(bI/I]_[I/IeHTOM — OTHOHICHHUE IMPAKTHUYCCKU B3ATOI'O
TONMYJICHJINU30IIMaHATa K TEOPETUYECKA PACCUNTAHHOMY, BBIPRKEHHOE B TIPOLIEHTaX. 3aBUCHMOCTH
(U3NKO-MEXaHMUECKUX CBOWCTB MOJIMYPETaHOBOI'O MOPOILIacTa OoT KoddduimenTta mneHsl mpeacraBieHa Ha
rpadukax (puc.3, 4, 5).

Kak moka3pIBaloT pe3yabTaThl UCCIEI0BAHNN, C YBeTHUYeHHEM K03 PHIIMEHTa TIEHBI paCcTeT KECTKOCTh
MeHoMaTepraa, YMeHbIIaeTcs MoKa3aTellb OCTATOUYHON Je(OopMalii MU OTHOCHTENBHOE Y/UTMHEHHE MPH
paspeIBe.
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C ymeHblIeHHEM KO3(D(PHUIIMEHTA TIeHBI TOJIYYa0TCsS MATKAE MaTepHaIbl ¢ BHICOKUM OTHOCHTEIBHBIM
YUIMHEHUEM, HO C TMOHW)KEHHOW IIPOYHOCTHIO HA pa3pblB U C BBICOKMM 3HAYE€HUEM OCTaTOYHOM
e opMaryH.

HUcxons m3 TOro, 4ro Ka4eCTBO MHOTHX BHJOB INBCHHBIX, M HE TOJIBKO INBEMHBIX W3JICIHI
onpenensercs Ux OObEMHBIM BECOM, MOXKHO CJAEIaTh CICAYIOUIMEM BBIBOJ: PE3YJIBTAaThl HMPOBEICHHBIX
HCCIIEIOBAHUI YCHEIIHO MOXHO UCIIOJIb30BaTh BO MHOTMX OTPAaCisiX HAPOJHOIO X035AMCTBA.
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STUDY OF CLOTHES MOLDING METHOD FROM POLYESTER IZOCYANATE

COMPOSITES
Merab Datuashvili
Akaki Tsereteli Kutaisi State University

SUMMARY
This article considered a product of polyester sewing parts-izocyanate composites molding
method. Results based on volumetric weight products on water quantity and isocyanate showed
that water increases with increasing weights the samples. The article also graphically view results
based on physico-mechanical properties of samples from the number deizocianata. The results of
the study would be meaningful; one can use them successfully in many sectors of the economy.
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XUMHUYECKAS TEXHOJIOT'UA

HCCJEJOBAHUE IIACTOSJIACTUYECKHAX CBOMCTB
TEPMOJJIACTOIIVIACTOB OBYBHOI'O HASHAYEHUA

M.M.Ianam6epumze, H.3.Jlomtanze, M.I'.I' pazenuaze
Kymauccxuii 2ocyoapcmeenusiii ynusepcumem um. A.Ilepemenu merabidat@mail.ru

B 00yBHOI TIPOMBINUICHHOCTH JUIS TPOW3BOJICTBA BHICOKOKAYECTBEHHOW TMPOAYKIIMU IIHPOKO
MPUMEHSIFOTCS.  TEPMOAJIACTOIIIACTEI HA OCHOBE JMBHHUJIMETHIICTUPOJILHBIX M W3OMPEHCTUPOIILHBIX
CONOJIMMEPOB B KauecTBE HHU3a 00yBU. [IpuMeHsieMbie B 00YBHOW MPOMBIIUICHHOCTH TEPMOAJIACTOIIIACTHI
(TDI1) xapakTepu3yIOTCs HU3KHMU TTOKAa3aTeNsIMHA CTOWKOCTH TIPU BBICOKMX TEMIIEpaTypax M B Pa3InIHbIX
arpecCUBHBIX cpenax (Maciio u 0€H30CTOMKOCTD). cxois U3 3TOro, OBLIO MPUHATO PEIISHHE UCIT0JIb30BATh
natenToro orBepautens JIO-3 B kauecTBe CTPYKTYPHPYIOLIETO areHTa B MOJUMEPHBIX KOMIIO3UIUSX, TAK
KaK CTPYKTYPHUPOBAHHBIC IOIUMEPBI XapaKTepPH3YIOTCSI CTOWKOCThIO Oojiee BBICOKMX TEMIIepaTyp u K
pa3IMYHBIM arpecCHBHBIM cpenaMm. Mcmonms3oBanme mateHTHOro otBepautens JIO-3 B kadecTBe
CTPYKTYpPHPYIOLIETO areHTa B JWBUHWIMETWICTHPOIBHBIX W  HM30MPEHCTHPOIBHBIX IMOJUMEPHBIX
KOMITO3UIIMSIX W HCCICNOBAHHME IIJIACTOAIACTHUECKHX CBOWCTB MAaTEpPHAJOB SIBISICTCS aKTyaJlbHOM
npobeMoii 11 00YBHOM IPOMBIIIIICHHOCTH.

B Hacrosiiee Bpemsi Oonbliloe BHUMaHUE yensercs ne(opMaIiioHHBIM CBOHCTBAM MOJMMEPHBIX
MaTepHaJIOB BCIIEACTBUE MX HIMPOKOTO UCIIONB30BAHMS U UCKITIOUUTEIEHO CBOCOOPAa3HOTO PEOIOruIecKoro
MOBEJICHUS W Pa3iMYHBIX AHOMAllMi, CONMPOBOXKIAIOIMIMX TEUCHHE W TEXHOJIIOTHYECKHE IPOIECCHI
nepepaboTKN CHHTETUYECKUX MaTepualioB. [lmactosnmacThdeckue CBOMCTBAa IMOJMMEPHBIX MaTepHajoB
XapaKTepU3ylT HX CIOCOOHOCTh K nedopMmaiusaM W TedeHuro. OmnpenesieHue M pPeryjiupoBaHHE
ONTHUMAJIBHBIX TUIACTORIACTUYECKUX CBOWCTB OOYBHBIX MOJIMMEPHBIX KOMIIO3UIIMOHHBIX MAaTEpUaloB B
Ka)XIOM KOHKPETHOM CiTydae — 3ajiada BechbMa Ba)KHas U BO MHOTOM OIpPEENSIoNIas TEXHOIOTHIECKUE 1
9KCILTyaTal[HOHHbBIE CBOWCTBA TOTOBOM MPOoAyKIuK. OJHONW U3 TEXHOJIOTMYECKHX XapaKTEPUCTUK JTNTHEBBIX
MOJIOMIBEHHBIX ~ MaTepHalioB Ha  OCHOBE JIMBUHWIMETWICTHPOJIBHBIX W HM30MPEHCTUPOIILHBIX
TEPMOATACTOIIACTOB C JIATEHTHBIM OTBEPAUTEINIEM SBIISCTCS X PEONIOTHYECKOE MOBECHNE — CBOHCTBO, OT
KOTOPOTO 3aBHCAT TEKYyYEeCTh M TEXHOIOTMYECKUE MPOIECCHI MepepabOTKH MOITUMepoB [ 1-4].

B xoxe sxcniepuMenTa HCIOoIb30BaATN JUBUHUIMETHICTUPOIBHEIN TepMmodiacTomiact JIMCT-30 u
M30MpeHCTUPONbHBIM TepmodnacToriact MCT-30, a B xauectBe jateHtHoro orBepautens JIO-3 1,4 —
¢deHnneH-Ouc-quryanuand. [lpu  WccleOBaHUM OCHOBHBIM —TEXHOJOTMYECKAM TapaMeTpoM  ObLIO
peryiaupoBaHue TEMIIEPaTyphl JUThS TONMMEPHBIX MaTepHalioB. Peonormueckwe CBONCTBa OyTalueH-
CTHPOJIBHBIX TEPMOAIACTOIIACTOB OMNpENesuid B TemieparypHoM untepsaie 150°—170°C, obecreun-
BalolleM HaWOONBIIYI0 AKTUBHOCTH JaTeHTHoro orepautens JIO-3 (JlaTeHTHBIE OTBEPIUTENH — 3TO
COE/IMHEHUS, TIPOSIBIISIIONINE CBOIO AKTUBHOCTD MTPH TIOBBIIIICHHBIX TEMIIEpaTypax).

Jlnst onpeeneHust peoJIoTHYECKUX CBOMCTB MOJUMEPHBIX MATEPHAaliOB MCIONB30BANIN TacTorpad
poraumonnoro Tumna "bpabennep" (I'epmanws).

D¢ deKTHBHYIO BSI3KOCTh MOJTUMEPHBIX KOMITO3HUIIUN ONpENesuin 1Mo GopMmyie:

30
Mogpp = MKp ﬁa Ma-c (D

rae My, — KpyTsimmii MOMEHT TiaBHOro Bana (M, — MHHUMAJbHOE 3HAYEHUE IOCIIE BBEACHHSA BCEX
HMHIPEAMEHTOB TPU CTAa0MJIM3aluu Ipolecca); V — o0beM 3arpy3ku (ONTHMajbHBI 00BEM 3arpy3Ku
coctasisier 50-60 cM’); n — YKCII0 0GOPOTOB IIABHOTO Baja, 00/MHH.

IIpu ananu3e miacrorpaMM MOXXHO TMOJYYHUTh CIEAYIONIME TEXHOJIOTMYECKHE XAPAKTEPUCTUKU:
CTEIEHb MIACTUYHOCTH — OTHOIICHHE MAKCUMAIbHOIO 1 MUHUMAJIBHOTO KPYTSIIUX MOMEHTOB (M nax/Mmin);
BpeMs JOCTM)KEHHS MHHHMAJIBHOTO KpPYTAIIETO MOMEHTA Tmin ; BPEMS BYIKAHU3ALMU Tyy; BPEMS
AKTUBHU3AIUHN Ty CTPYKTYPHUPYIOITNX areHTOB (OMpPENeseTCs 10 XapaKTepHOro CKayKa Ha TUIaCTOrpaMMe).

Hampspkenue casura B CHCTEME pacCUMTHIBAIN 10 hopMmyiie:

©=Ki* My, 2)
rae K, — koncranra npudopa, My, - KpyTsLIMil MOMEHT.
CKOpOCTh CIIBUTA PACCUUTHIBAJIM 110 3aBUCHMOCTH:
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o=K; 'n 3)
rie K, — koHcTanTa mpubdopa, n — 4rciao 000pOTOB IIIaBHOTO Basa, 00/MUH.
BsI3KOCTh  TOJUMEPHBIX KOMIIO3WIIMOHHBIX MaTepHAJIOB Il HH3a OOYyBH omnpeneisin [5-6]
CIICIYIOIIUM 00pa3oM:
_t KMy ,Mac  (4)
0] Ky n
Ha puc. 1 mnpeacraBieHbl pe3yJbTaThl HCCICAOBAHMS BIUSHUS COACPKAHUS JIATCHTHBIX
OTBEPIUTENCH HA PEOJOTHYECKHE CBOMCTBA TEPMOIJIACTOILUIACTOB. Kak BHAHO W3 PUCYHKA, BA3KOCTH
muBnHUIMeTIICTUpONbHOTO TOII Mapku JIMCT-30 cHmXkaercs ¢ BBeIEHHEM JIATEHTHOTO OTBEPIUTEISI
JIO-3. nsa mommmepa JMCT-30 Bs3kocth chmkaercss Ha 0,07-10'IIaC (xpuBast 1), a mms
msomnperctuponsaoro TAI UCT-30 Bsskocts cumkaercst Ha 0,08-10*TIa-C (kpuBas 2) B npexenax 3,0-3,5
Mac.4. JateHTHoro otepautens JIO-3 na 100 mac.u. TOIL Ilpum wuccnemoBaHuu aedopMalmioHHO-
MPOYHOCTHBIX CBOWMCTB JaHHBIX ITOJMMEPOB BBISBJICHO, YTO MPH TAKOM COOTHOIICHWW OTBEPIUTENS U
MoJIUMEPa TOCTUTAIOTCS HaWIydIire e opMalliOHHO-ITPOYHOCTHBIE TToKa3aTenu (4). CHIKEHUE BA3KOCTH
MTOJIMMEPOB, B CBOKO OYepeilb, CO3ACT XOPOIIME YCIOBUS I WX JIMThS Ha OOYBHBIX MPEANPUATHAX, YTO
CIOCOOCTBYET JIy4IIEMYy 3aIlOJIHEHHIO Mpecc-(popM, U COOTBETCTBEHHO, IOBBIIICHUIO KadyecTBa T'OTOBOH

MPOAYKIUH.

M. 10° IMa-C S
1. 10* Ma-C 5,00 g
3.35
3.30 4,70 / /
Q 4,40
]
4,10 ;
3,20 ) 1 :
2 )
3,15 3,80
3.10 3.50
3,05 3.20
F.
0 1 2 3 4 5 6 0 3 ] Q 12 15
J0-3, mac. 9 t, MHH.
Puc. 1. Biusaue conepxaHus JaTEHTHOTO Puc. 2. Brnusnue BpeMeHH MIaCTHKAIIAN Ha
otrBepautens JIO-3 Ha BI3KOCTh BSI3KOCTh IUBUHUJICTUPOJIBHBIX U
JTUBUHUIICTUPOIBHBIX U U30MPEHCTUPOHBIX M3OIMPEHCTUPOIBHBIX  TEPMOAJIACTOIIIACTOB C
TEPMO3JIaCTOILIACTOB JmaTeHTHbIM oTBepautenem JIO-3.

1 — IMCT-30, 2 — ICT-30

B pabore Obla Takke HcclieoBaHa 3aBHCUMOCTD BIIMSIHUSI BPEMEHH IUIac- TUKAIlUH Ha BSI3KOCTh
TIOJIMMEPHBIX cMecel ¢ maTeHTHhIM otBepautenem JIO-3. Ha pwuc. 2 mpencraBiieHbl  PEOKHHETHYECKHE
KPHBbIE TEPMOAIACTOIIACTOB C JIATGHTHBIM oTBepauTenem JIO-3 B TemnepatypHoM nHTepsane 150-170°C
(onTuManpHas TemIiepaTypa JUThS JaHHBIX TMOJIMMEPHBIX MaTepuanoB). Kak BUIHO U3 puCyHKa, B TEUEHHE
3 MHUH. BS3KOCTh MOJMMEPHBIX MaTEpPHAaJIOB OCTAETCS MOYTH Oe3 M3MeHeHUus. B mHTepBane BpeMeHu 10 6
MHH. Habmomaercs moBsimenne Bszkoctd Ha 0,3-10'TTa-C s mommmepa JIMCT-30 (kpuBas 1) u Ha
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0,25-10*Ma-C mis monumepa MCT-30 (kpusast 2). IIpu nanbHeimeM MPOIOKEHNH IACTHKALME 9 MUH. 1
BBHIIIIE TIPOMCXOMUT PE3KOe TIOBBIICHHE pabodyeld BI3KOCTH TONMMEpPHBIX cmeceid. Mcexoms w3
BBIIIIECKA3aHHOTO, ITporiecc cTpykrypupoBanus TOII ¢ matentHbM orBepauTeneM JIO-3 MOXHO pa3neanuTh
Ha Tpu ctaaud. Ha mepBoit ctaauu (10 3 MUH.) TMPOUCXOAUT MPOIECC aKTUBAIUU JIATEHTHOT'O OTBEPAUTENS
JIO-3 ¢ obOpazoBanueM (YHKIIMOHAIBHBIX TPYII, KOTOPhIE MpPHU B3aHMOJCHCTBHH C JAMBHHUIMETHII-
cTUpONbHBIM TepModiactoruiactoM [IMCT-30 u wu3ompeHCTHpONbHBIM TepModacTomiactom MCT-30
MOTYT BBI3BaTh MPOIIECC CTPYKTYPUPOBAHUS MOIuMepoB. Ha BTopoit cramuu (oT 3 10 6 MUH.) IPOUCXOIUT
MPOIIECC B3aMMOJACHCTBUS OTBEPIAUTENS C TMOIMMEPOM, M KaK BUIHO M3 pHUC. 2, BA3KOCTh MaTEpHAIOB
MOCTENEHHO yBenuuuBaercss. Ha »ToM cTaguM NpOMCXOAWT MpPOIECC pPa3BETBICHHUS MaKpPOMOJEKYII,
OXBAaTHIBAIOIIUIA BeCh 00bEM MaTepHalia, HO OTCYTCTBYET eiMHasi XuMHuueckas cetka. Ha tperwelt craguu (9
MUH. W 0OoJiee) NPOUCXOMUT pE3KOE TMOBBIINICHHE BS3KOCTH TOJIMMEPHBIX MAaTEpHAOB — OTO YyiKe
HEMOCPEICTBEHHO CBA3aHO C IMPOIECCOM CTPYKTYPHPOBaHUS — 0OOpa3oBaHHEM IPOCTPAHCTBEHHOM
XUMHYECKOW CETKU U MOTepel TEKYyYeCTH MOJIUMEPOB.

[TomyueHHbIe 3aKOHOMEPHOCTH IIO3BOJIAIOT CHENaTh BBIBOJA, YTO JAWBHHUIMETHUJICTUPOIBHBIE U
W3OMPEHCTHPOJIbHBIE TEPMOAJIACTOMIIACTEI C JIaTEHTHBIM oOTBepauTenem JIO-3 o0nmamaloT XOpOIIUMH
PEOJIOTHYECKUMHE U J1e) OpMAIIMOHHO-TTPOYHOCTHBIMH (TIIACTO3IaCTUYECKIMHU) cBoiicTBaMu. UTo Kacaercs
CEpHBIX BYJIIKAHM3aTOB AHAJIOTMYHBIX TIOJIMMEPOB, OHHM XapaKTEPU3YIOTCS CpPAaBHHUTENBHO HHU3KUMHU
peosIornvYecKuMe 1 1ehOpMaIMOHHO-IIPOYHOCTHBIMH TIOKa3aTESIMH, YTO HEMAJIOBAXXHO B MPOIECCEe JTUThS
BBIIIEyKa3aHHBIX comonuMepoB. Kpome Toro, mpu cepHOM ByJIKaHM3alMd B TOJUMEPHYIO CHUCTEMY
TpeOyeTcss BBOJUTH 3aMEUTUTENH MOJBYIKAHU3AINN, aKTHBATOPHI, YCKOPUTEIH BYJIKAaHU3AIMUA U APYTHE
areHThl, YTO CO3JaeT OOJbIINE TPYTHOCTH B TEXHOJOTHYECKOM IpOIecce MPOM3BOJCTBA CHHTETUYCCKUX
MaTepHaoB sl HU3a OOYBH.
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RESEARCH OF PLASTOELASTIC PROPERTIES OF THERMOELASTOPLASTS FOR SHOE
APPOINTMENT
Merab Shalamberidze, Natalia Lomtadze, Maia Grdzelidze
Akaki Tsereteli Kutaisi State University
SUMMARY
Questions of use of latent hardener LO-3, as structuring agent in divinylmethylstyrene and isoprenestyrene
polymeric compositions are considered. Research have shown that such polymeric compositions possess
better rheological and plastoelastic properties, than similar sulfuric-volcanized polymers.
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ON ESTABLISHING RESEARCH CENTRE OF CHEMICAL SCIENCE IN GEORGIA
Nino Kupatadze*, Rusudan Tsiskarishvili, Vladimir Tsitsishvili, Ketevan Kochiashvili, Avtandil Dolidze
Petre Melikishvili Institute of Physical and Organic Chemistry
at Ivane Javakhishvili Thilisi State Univesity
*Ivane Javakhishvili Thilisi State Univesity

SUMMARY
At the end of 1918 the Chemistry Department and Laboratory was established at Tbilisi State University
with the initiative of its first rector, the great Georgian scientist, chemist Petre Melikishvili. In spite of of
scanty equipment scientific researchers started at this laboratory. In 1929, the first scientific-research
institute in field of chemistry was established where serious scientific work was carried out. It's first
director was P. Melikishvili's disciple Lev Pisarzhevski.

O CO3JJAHHMMU B I'PY3UU XUMHNYECKOI'O HAYUYHO-UCCJ/IEAOBATEJIbCKOI'O IEHTPA
H.O.Kynaranze*, P.I1.1uckapumusuiay, B.I'.unumewiu, K.H.Kounamsumm, A.B.Jonuaze
HUncmumym ©@usuueckoti u Opeanuueckoti Xumuu um. I1.1. Menuxuweunu
Tounuccrkoeo I'ocyoapcmeennozco Ynusepcumema um. Us. /icasaxumeunu
*Tounuccxuti I'ocyoapcmeenuwiii Yuusepcumem um. Hs. [ocasaxuweuiu

PE3IOME
B konne 1918 roma B TOMIHUCCKOM TOCYAapCTBEHHOM YHUBEPCHUTETE, 10 WHUIIMATHBE MEPBOTO PEKTOpA,
YUEHOTro XMMHKa eBporelckoro npusHanus, npod. [1. Menukumsmim, Obuta co3naHa kadenpa XUMHUA H
JabopaTopus, TJe HECMOTPS Ha CKyJIHOE 000pya0oBaHHE, HAYaMCh HaydHbIe HccienoBanus. B 1929 roay
BTOuMCcH OBbUT OpraHMW30BaH MEPBBI HaydyHO-HCcenoBaTenbHbIH MHCTUTYT XuMun. [1epBbIM TUPEKTOPOM
o611 yuenuk I[1. MenukumBuny, npod. JI. [TucapskeBckuii.
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IN MEMORY OF ELIZABETH BENASHVILI

On December 10, 2010, the Honored Scholar, Doctor of Chemical Sciences, Laureate of
P.Melikishvili prize, Holder of the Order of Honor, Professor Elizabeth Benashvili would be 95.
Unfortunately, Mrs. Elizabeth passed away in 2004. Georgian chemical society recalls the great
scholar and excellent person with great respect and warmth.

IHAMATHU E.M. BEHAIIBUJIN

3acny:KeHHOMY JIeATEII0 HAYKH, JOKTOPY XMMHYECKUX HayK, Ipodeccopy, aypeary NpeMuu UM.
[I.MenukumBuinu, kasanepy Opaena Yectu, Enuzasere MuxaitnioBue benamBumu 10 nexaOps
2010 rona ucnonuunock 661 95 ner. K coxanenuto, B 2004 roay oHa yiuia u3 )ku3Hu. I'py3uHckas
XUMHUYECKass OOIIECTBEHHOCTh C TJIYOOKHMM YBa)K€HHEM, HCKpEHHEH TEeIUIObOMl U TIpyCThbIO
BCIIOMMHAET UCTUHHOTO YYEHOTO M IIPEKPACHOTO YEIOBEKA.
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IN MEMORY OF LEVAN JAPARIDZE

This year we mark 90 years from the birth of Levan Japaridze (1920-2000) — famous Georgian scientist,
electrochemist, professor, corresponding member of the National Academy of Sciences of Georgia. Among
other scientific interests of L. Japaridze it shall be particularly noted the investigation of the operation of
manganese-zinc current sources and the improvement of their characteristics, elaboration and promotion of
the technology for the production of electrolytic manganese dioxide, the researches in the field of the
creation of cathodic materials for lithium current sources of new generation with aprotic electrolytes.

HAMATHU JLH.AKAITAPU3E

Ucnonnmnocs 90 ner co mHA pPOXKIASHHUS BHIHOTO TPY3MHCKOTO YYEHOTO, 3JEKTPOXHMHKA, dIeHa-
KoppecnionaeHTa HamumonaneHoit Axkanemun Hayk [pysun, mnpodeccopa Jleana HwuxomaeBuua
Jxanapunze. M3 Hayunbsix uatepecoB JI.H. xanapunaze oco0o clieayeT OTMETHTh MCCIIEA0BaHUE paOOThI
MapraHIeBO-IMHKOBBIX HCTOYHMKOB TOKa M YIy4II€HHE WX XapaKTePUCTUK, pa3padoTKa W BHEIpEHHE
TEXHOJIOTUHU MPOU3BOJICTBA 3JIEKTPOIUTUIECCKOTO TMOKCHA MapraHIla, HCCICIOBAHHS B O0JIACTH CO3aHUs
KaTOAHBIX MaTepruajoB A JUTHUCBBIX HWCTOYHHMKOB TOKa HOBOI'0 IIOKOJICHUA C alpOTOHHBIMH
JIEKTPOITUTAMH.
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INFORMATION for AUTHORS

The journal “Proceedings of the Georgian National Academy of Sciences. Chemical series” is
publishing articles in a field of chemical sciences in Georgian, English, and Russian, reviews and
informational/advertizing materials may be submitted after consultations with the Editorial Board.
Volume, format, and other details of contribution are to be discussed with the Executive Secretary;
Authors submit texts of articles in a form of Microsoft Word files (***.doc or ***.rtf), figures and
pictures — as jpg-files. To help Authors of scientific articles, standard Georgian, English, and
Russian formats are provided as well as other techical service and support.

HHOOPMALUA A1 ABTOPOB

Kypnan "H3Bectuss HanuonaabHoi Axagemunm Hayk I'py3mn. Cepusi xummnueckas"
nyOlIMKyeT CTaTbM M KpaTKhe cooOlleHuss B O0JAacTH XHMHUYECKUX HAyK Ha TPY3UHCKOM,
aHTJIMHCKOM U PYCCKOM SI3bIKax; 0030pHbIE CTaThbH U MaTepualibl HHPOPMALMOHHOTO XapakTepa
NyOIMKYIOTCSL MO IPEIBAPUTEIILHOMY COTJIACOBAHMIO C PEAAKIMOHHON Kosuierueid. OObeMm,
dopmMaT M yCIOBHS INPEACTaBICHUS MaTepuayia A IyOJMKauu CIeAyeT COIJIacoBaTh C
OTBETCTBEHHBIM CEKpETapeM; aBTOPbI JOJDKHBI MPEICTaBUTh TEKCThl B Bujae ¢aitnoB Microsoft
Word (***.doc wimm ***.rtf), pucynku, yeprexu u (GOoTOCHUMKU — B Buie jpg-taiinos. lns
OKa3aHHs IIOMOIIM aBTOPAM HAyYHbIX CTaTed, pelakuus MpeJyCMaTpUBAeT CTaHJIAPTHbIE
AJIEKTPOHHBIE (DOPMBI Ha BCEX TPEX A3bIKAX, a TAKXKE JPYTYI0 TEXHUYECKYIO MOIEPKKY.
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