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NEPUO/IMYECKAS CUCTEMA XUMHUYECKHUX JIEMEHTOB
Y HOBBIE DJIEMEHTBI

Pesome

Jlacres cospemennas TaGiMna MCPUOIMUCCKOR CHCTEMBI XUMUUCCKUX
snementon J1.U. Menyiencena. B nel 1puBe/ICHbI BCE OTKPBITHIC 3a HHOCIIE/1-
HHUE TOJIbl XMMUUECKME WIEMEHTDI, @ TAIoKe pekomenosannbie [UPAC nas-
BaHMs ¥ O0O3HAUCHMUS JUISL CIIE HE OTKPHITBIX NIEMEHTOB (ATOMHBIC HOMCPA
110-118).

G. TSITSISHVILI, G. TSINTSADZE, M. TSINTSADZLE

PERIODIC TABLE OF C

MICAL ELEMENTS AND NEW
MENTS

Summary

Up-to-date D.I. Mendeleev's periodic table of chemical clements is pre-
sented. All newly discovered elements are included. [IUPAC recommended
names and signs for the elements not yet discovered (atomic numbers 110-
118) arc also given.
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1. Principles of Chemical Nomenclature. A Guide to IUPAC Recomenda-
tions. Gi.J. Leigh, H AL Favre and W.V. Mctanomski, Edited by G. J. Legh.
1998. Blackwell Science. London

2. Xumuuecekas onnmitoneus. Tom 5. M.: Bosbinast Poceniicias HHIHKI0-
neywmst. 1998; dopsai
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3-c1Jb00B o[ 6,7-d g6 b blmocgggbo VI8oowgss basglow Gogbmn V-
Lo @0erdloobomgnob[6,7-d g6 B[ blmomggbosh (IV). godmbogogro — 40%0F
L3gdeyao: 3290 (NH), 3480-3510L3° (OH). 00 Lgde, A, (1g6): 230(4,50),
250(4,65), 270(4,60), 290(4,30), 310 63 (4,00). bodeagboo: C 66,0; H 3,3; N
5,4;S 12,4% C,, HNOS. godmogerogeos: C 66,15 H3,1; N 5,5; S 12,6%.

06 7,6-d 836 [bloomggba VL - 78C-og gogoggbue 2.4 3 (0,01
3er00) Eocdbioobrocinab [7,6-d [8g6%[bloorggBob(ITT) bbaéb 2,5 3gn odbe-
@aGG Hddedoetognteb o, 5obyfiadac dmbagob SobmdyEde, From-Fi-
oo wodydab 1,7 3 (0,06 drago) odratrobl goblbogrb 20 g dydhbodog-
ergyobBo o ogegbydgb 30 Lo §C @gd3gbodybaby. Lobgadgom dobs
300030 1,5 @ FyorBo, Bgoygoggdab Ll dgono God00Bcog o Lodabby 3ém-
©dBL oFBBIE goghoon. nibetsdmb gobew Gycboglh Faron o S3hmbE
Na, SO, -bg. 303bLBycrob degorgbol Bgdna bodotsy 3boweddh sbuamogybab
bogrogageron @adboe gy Joomgds 1,7 3 VIL godebsgogro — 80%. .0
150-151°C. 09 L3y deyoo: 3490 b3 (NH). 30 Ligdeéo, A, (12€): 206(4,29),
215(4,29), 225(4,34), 236(4,39), 246(4,50), 25 1(4,56), 264(3,92), 305(4,0),
327(3,83), 34063 (3,79). bodegboo: C 75,03 11 3,9; N 6,03 S 14,0%. G, H,NS.
godmogerogroo: C 75,3; H 4,05 N 6,3; S 14,3%.

06EEm[6,7-©RBgb%e 3 ]momggbo VIIT doomgds Bogbmo VII-ob dbgsgbop
©0c2Jb00borEob[6,7-d b b lmomgbosh (IV). godebogogro — 70%. ..
260-261°C. OV Ly jeyoo: 3380 LT (NH). 90 Ly, 4, (1g8): 213(4,35),
234(4,45),242(4,61), 249(4,74), 256(4,76), 267(4, 12), 274(4,66), 287(4,36),
297(4,41), 31763 (4,69). 6admgboo: C 75,13 H 4,2; N 6,5; S 14,5%. G, H,NS.
godmogeogros: C 75,3; H 4,05 N 6,3; S 14,3%.

Lagotorggereb egdbasato mbogyélosgan Bgdelyemos 12.07.1999.
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T.E. XOLUTAPHA, T.I. IUHLAZ3E, H.3. YUYUHA3E T\ %

JAUOKCUMHAOJIUHBEH30[b] THO®EHbBI

1. CuuTe3 M M3yuyeHHe CBOWCTB HM30MEPHBLIX AHKOCHHAOANH[7,6-d|- 1
AHOKCHHHA0IHH[6,7-d|6enso[b|THodenon

Pesome

BriepBbie OCYIIECTBIECH CHHTE3 W30MEPHBIX NMOKCHMUHAOMMH[7,6-d]- n
JMOKCUHMHA0MH[6,7-d]6en30[b]THodeHoB, patee He ONMUCAHHBIX B JHTEpa-
Type. M3yuensl cBoiicTBa yKazaHHbIX coeauHeHMit. [TokaszaHo, 4To M3oMep-
Hble AMOKCHUHA0IMHOeH30[b]THO]EeHbI MolyT ObITh MCTIONB30BAHbI [UIS MO~
JlydeHHUs MHI0JICOePIKALIUMX KOH, X CHCTEM - u3 HH-
nonobenso[b]ruodenos, nosyueHHbIX peakuueﬁ 2. ®uwepa.

T. KHOSHTARIA, °

SADZE, N. CHICHINADZE

DIOXIINDOLINBENZO|b|TIOFENS

1. Synthesis and study of characteristics of isomeric
indolin[7,6-d]- and dioxiindolin[6,7-d|benzo[b] tiofens

Summary

The synthesis of isomeric dioxiindolin[7,6-d]- and dioxiindolin-[6,7-d]-
benzo-[b] tiofens has been first performed. The properties of the mentioned
compounds are studied. It is shown that isomeric d|ox||ndolmbenzo[b]t|ofens
can be used for production of indol-containi t isomeric
indolobenzo[b]tiofens obtained earlier by E. Fisher reacuon
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LSASGUNBATM BICHNIGIBSIS SSSRIFNNN 85369
M3BECTHSI AKAJIEMHUM HAVK I'PY3HHU

00 LGOS 2000, 1. 26, Nel-2 CEPHSI XMUMIAS
" s Enhts

VJIK 543.541

O. B. MAHJDKTAJIAJT3E, ®. K. BPOYUEK, H. M. TEJIUSI,
JL I I'BEJIECUAHA

T HUKEJISE (1) 1 ®OTOMETPUYECKUE
BO3MOXHOCTH OKCHA3ZOIPOU3BO/IHLIX HA OCHOBE
POJIAHUHA

Heemorpst na 10, 410 OpranMueckue pearctsl (rasiee - OP) na ocnone
OPTOAMHUHOMEHONIOB M POJ@HUHOB THHPOKO PUMCHSIOTCS B XMMUUECKOM
anaumse 1, 2], MX NPaKTHUCCKUE BOSMOKHOCTH JIO KOHIA CHLEC HE BLIACHCHDI,

HIpOBE/CHO CPABHUTENLHOC COMOCTABICHHE PE3YJILTATOR BIAUMONEHCT-
BUs HOHOB nukesist (IT) ¢ HEKOTOPLIMM OKCHMA30POJIAHHHAMHK:

B UACTHOCTH, POAA3oioM (X=Y=I 2-0kcuben3onasopoianua mi peHos-
A30poJEanKi), a Takke xaop-(X=Cl, Y=H), cynmpdpo-( X=SOQ;H, Y=H),
ey (o- (X=Y=SO,H) u cyibpoHnTpopoa3onom (X=NO,, Y=SO;H) juist
PaspaboTKh METOMMK (lmmmupwmumn 0 OIPCACICHHS MEKPOCONCP/KAUHI
HHKCIIs1 C HOMOIILIO HAMJTY X U3 HUX. [a 0CHOBAHMM YKCIICPUMCHTAILHBIX
JIAHHBIX [3-6] MOKHO OTMETHTD, 9TO M3 POJAHMHOBLIX OKCHA30COC/IMHEH I
asa (Cynbdo- [3, 6] u meyimnpoposason |3, 5]) Beayr cebs anasgoruuno. B
HACTHOCTH, C HOHAMH HUKEIIs yKasannbie OP 00pasyioT OpaHKEBLIC BHY TPH-
KOMILICKCHBIC cocamnenns (BKC), pactBopbl KOTOPLIX HHTEHCHBIO OKpPa-
HICHb! HPK 1 0-KPaTHOM M30BITKE PEATCHTA 110 OTHOIICHHUIO K KOHICHTPAIMHA
MCTaUIA. PaBHOBCCHE B CHCTEMAX HACTYIACT Uepes3 30 MUL, M OKPAIICHHLIC
PACTBOPBI OCTAIOTCH MPO3PAUHBLIMM B TCUCHUC J(BYX HACOB.

BB cucreme HUKCIB-XI0PPO/1ason [3, 5| paBHOBECHE HACTYHACT HOYTH
Cpasy HKC 1HOCIIC CMEIIMBAHHUS PACTBOPOB PCATMPYIOIIHX KOMIIOHEHTOB, 1
00pasyercs KpacHOBATLIH KOMIUICKC. 1Ipu HTOM MOJIHOE B3aMMOICHCTBHE
nonoB mMerauia ¢ OP npoucxoyt npu 10-kparHom u30bITKE HOCICHETO, a
OKPANICHHBIC PACTBOPBI OCTAIOTCA HEM3MEHHBIMHA B TEICHUC OIHOTO vaca. B
CHCTEME HUKCIL-CYIIL(OHMTPOPOIA30IT [4] PABHOBECHE HACTYIIACT IPH HATPE-
BALUHK PACTBOPOB JI0 40", Makcumabias OKPACKa  PA3BUBACTCS NMPH S5-
KPATHOM H30LITKE OP M 0CTaeTCsl HEM3MEHIION B TEUCHUE TPEX HACOR

Hpu B3anmoyieitcTsum B CrabOKMCIION MM HEHTPILHOIM cpeste (pH 6,0-
7.5) BO BEEX CIyUAsX OOPA3YETCsI 110 OAHOMY KOMIICKCY (32 HCKIIOUCHUEM
Cysb(POHMTPOPOIA30IIA) OJIMHAKOBOTO cocTana 1:2. Ha ocnoBanuu 1osydeH-
HBIX HKCIECPUMCHTAILHBIX PE3YILTATOB [3-6] € yHETOM JIMTCPATYPHBIX JIaH~-
HBIX [1, 2] MOXKHO CyymTh O crpoennn Komiuiekcos nukensi(ll) ¢ okeuaso-
COC/IMHCHUAMH HA OCHOBE POJIAHMHA:
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BBrty HaIMUMs B MOJICKY/IAX OKCHABOPOAAHMHOB KUCIOTHLIX IPYIIL
KOMIDICKCHI 3apsiKenbl orpuiaresbno. Monsr nukens(11), Bepostio, suirec-
HAIOT HPH PEAKIIMH JIBa HOHA BOJIOPOJIA U3 UMHHOTPyHILl OP ¢ 00pasosannem
HOHHOM CBsi3K. KOOP/IMHAIMS MEK/Ty MFOHOM MCTAJUIA M JIMTAHJ0M OCYIHIECT-
BIISICTCsL IEPE3 ATOMBI CCPBI THOTPYIIIBI, B PE3YJILTATE UEr0 OOPA3yIOTCs JBa
HCTHIPEXHIICHHBIX IUKJIA.

Conocrassienne criekTpodoromerpudacckux Jannnix BKC (taGiumia) no-
Ka3BLIBACT, 4T0 JIyiuM HoToMeTpracckum OP 13 U3yHaCHHLIX OKCHA30PO/a-
HUHOB ABJISICTCS CYJLPOHUTPOPOIA30IL. DTOT PCAICHT JIACT GOJICE KOHTPACT-

Hy1o (AA=130 um) u ayBCTBUTECILHYIO (0,1 MKI/MJI) IBETHYIO PCAKIMIO; B
PE3YIBLTATE KOTOPOH 00pa 3YIOTCs MITTCHCHBIO OKPANICHIILIC Oy =500 1)
PacIBOPLI KOMILICKCA (8 = - 10", Kpome 1oro, BO3MOKIOCTH pmmu,l BBOJI-

HBIX PACTBOPAX, MUHUMAIILHOEC KOJIMUCCTBO H30LITOUHOIO PEAICHTA H YCTOM-
HYHBOCTh PACTBOPOB KOMILICKCOB MO3BOJMIIN Pa3paboTaTh HPOCTYIO ¥ 100~
HYIO MCTOJIMKY AHAJIM THUECKOTO OIT] MUKPOCOepskarmit mkesi(l)
[4]. EJWMICTBEHHBIM €r0 HEOCTATKOM KK (POTOMETPHUECKOrO PCAreHTa siilsi-
CTCSl MCJUICHHOC PA3BUTHE MHTCHCHMBHOCTH OKPACKH, JUISL YCKOPCHHS KOTO-
POH LIPUXOJMTCS HAPEBATHL PACTBOPDI JIO 4d'c.

FaGuuia

CHEKTPOGOTOMETPUICCKHE XaPAKTEPUCTHKH OKCHAIOPOAAHHORBIN KOMILICKCOR
ket (11) [3-6]

T
N | ML ’ pH | g ‘ Mana | & (JX‘K',"\'I”U
1 Xitopposason
12 | 75 | 510 [ 100 [ 2310" | 0.2
i Cyandopoaazon
12 | 65 [ 500 [ 80 2.10° 0.10
1 Jney-ngopotaion
12 [ 60 | 510 [ 100 [ 3810 023
v Cynoimpopoiason |
12 [ 60 [ 560 [ 130 1105 | 00

Oupenesnennio nonos Hukesisi(11) ¢ HOMOIIBIO BLIIEYKA3aHHON METOIMKH
He Memaet no6oe koymuecTBo Mapranma(ll; B coornomenun 1:1 - nuuk u
sonoro(1ll); B coornomenuu 1:10 - cepedpo, onoso (IT) u pryrs (11); a taxoke
csunen(Il, 1:50) u xaamuit (1:100). Yro kacaercs nonon koGannra(ll), me-
Jw(ID), sxesiesa(Ill) u xpoma(Ill), oHuM B IHOOHIX KOJIMUECTBAX MEIIAIOT OIIPEIC-
JICHHIO.

O6paboTKa IO ICHHBIX PE3YJILTATOB METO/IOM MATEMATHICCKOM ¢
TUKH 1OKA3J1a, YTO OTHOCHTEILHOC CTAHJIAPTHOC OTKJIOHCHME COCTABIISCT
0,060, a JIOBEPUTCILHBIA HHTEPBA JICKAT B npeesax i = 4,80+0,30.
Ila YTOM OCHOBAHHHM MOKHO 3aKIIOMHTH, “TO Pa3padOTaHHyIO METOMMKY OlIpe-
JICIICHHSE MHUKPOCOIEPKAHMHA HOHOB HUKEIIS ¢ MOMOIILIO CYJILYOHUTPOPO-
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O. MANJGALADZE

FE BROUCHEK, N. |

“LIA, L. GVELESIANI

COLOUR REACTIONS OF NICKEL (II) AND THE PHOTOMET-
RIC ABILITY OF OXY-AZO-DERIVATIVES OF RODANINE

Summary

The suitability of new-synthesized organic reagents (chlor-, sulpho-,
disulpho- and sulphonitrorodazole) for photometric determination of nickel
established. The best reagent is sulphonitrorodazole - its colour
highly contrast and sensitive and the coloured product exhibits
the best spectrophotometric characteristics.
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H. M. UMKBAMWJI3E, H. A. PASMAJI3E, P. I TYIITYPAIIIBUJIN
OKUCJIEHUE THTTIO®OCOUT-UOHOB O30HOM

OuuncTKa 1 00C3BPEKUBAHUC ITPOU3BOJICTBEHHBLIX CTOMHBIX BOJL (CB) o1
HOHOB TSKCJILIX METAUIOB M YTHIIM3AIMS OTXOIOB  TIPOU3BOJICTB SIBIIAIOTCS
OJIHOM M3 AKTYAILHBIX TPOGIEM JUisl pa3pabOTIH YHCTRIX COBPEMEHHLIX TEX-
HOJIOTUH.

Pance (1) HamMu ObUT IPEUIOKEH METOI OMMCTIH MEJbeojiepkatinx CB
LILBAHOIPOMBBOLCTB, 3AKIOUAIOIIAXCS B BOCCTAHOBICHUE MOHOB MC/IM JIO
MCTAUIMUCCKOIO COCTOSHUS C MCHOJL30BAHKMEM ruitoochura

B porecce BOCCTaHOBICHUs HOHOB ME/M THITO(GOCHUT-HOHBI OKMCIIsi-
10TCst J10 (POCPAT-HOHOB YEPE3 HPOMEKYTOUHYIO CTA/IMIO (POCHUT-HOHOB.

P(I) - P(II) — P(Y)

110CI1€ HONHOrO BOCCTAHOBIICHHS HOHOB ME/IM THIIO(OCHUTOM B PaCTBOPE
ocraiores u36bITok runodocdur-nonon u obpasonasmmecs Gochur- u
Gocdar-nonnl. Jlis BOBMOKHOTO c6poca 0TpabOTaHHOIO PACTBOPA B CTOK
HEOOXOMMO OKHCIHTL TUTIOGOCHUT- 1 POCHUT-HOHDL JIO UX CTAOHILHOM
docharnoir GOpMBI ¢ HOCASAYIONMM H3BJICUCHHEM B BUJIC (POCHOPHBIX
ynoGpenuii

B KQUCCTBE OKUCIIMTEIIS B JLAHHOM HCCIICAOBAHUH ObIJT MCHIOJL30BAH O30H.
CHCTEMATHYECKUE MCCIIEIOBANMS 110 BO3MOKHOCTH UCIIOJIL30BAHMsL  030Ha
JUISL OUMCTKM 1TPOM3BOICTBEHHBLIX CB, n1poBopsiimecs B narmci jaboparopuu,
MOKA3AJIM BBICOKYIO Y(P(HEKTHBHOCTL JIAHHOTO ¢ciocoba (2, 3].

Iunodochut- u hochar-uonbl ONPEAEISIUCH CHEKTPOPOTOMETPUUCCKH.
MOJMOIATHBIM MCTONIOM [4, 5], @ KOHIEHTPAIHs 030HA B 030HO-BO3IYHIHC
cemeeu (OBC) - MOJIOMETPUICCKH.

OxueseHne runoGocHuT- FOHOB 030HOM OBLIO H3YUCHO B 3aBUCHMOCTH
OT BPEMCHH O30HUPOBAHMSA M CKOPOCTH 1oToKa OBC

Oxucsienue runoGocHUT-HOHOB 030HOM UCCICIOBAIOCH TIPH JIBYX
3HAUCHUSIX CKOPOCTH 110T0Ka OBC - 0,2 11 0,52 J1/MUH. YBEIHUCHHUE CKOPOCTH
moroka OBC NpUBOJUT K YMEHBLINCHHUIO BPCMCHHU O30HHPOBAHMS,
HEOOXOJMMOT0 JUIsl KOJMHUECTBEHHOIO OKMCIICHHs THITOGOCHUT-HOHOB.

Ha puc. 1 npUBEICHBI YIKCHEPUMEHTAILHBIC JIAHHBIC OKACICHHMS THIT0-
(GocPUT-MOHOB 030HOM B 3aBHCUMOCTH OT BPEMEHH O30HHMPOBAHHUSA
KUHCTHUCCKUE KPUBBIC OKUCICHHUS B OOOMX CIIYHasX HMCIOT MJICH THYHD)
xapakrep. Ha HavasibHOM Crajiu nponece nporexkact nanbosee ypdhexrusio
M C HIOCTOSIHHOM CKOPOCTBLIO, HA YTO YKa3hIBACT HPAMOJIMHCHHOCTL KPUBBIX.
O/IHAKO B JQJILHCHIIIECM JIMHCHHOCTH KPUBBLIX HAPYIIACTCS, U CKOPOCThH
OKMCIICHHUs najaet. B Havase nponecca, B OCHOBHOM, MMECT MCCTO
okucieHHe TOILKO runopochur-nonos. 1o Mepe makomicnus hochur-
HOHOB B PACTBOPE NPOTEKAIOT KOHKYPHPYIOIME PCAKIUHU MEHKLY
runopocdur- U GochUT-MOHaMHM 3a 3aXBAT OKHCIMTEILHBLIX HacTuil ( O,
OH u ap), 4TO U HPHUBOJAMT K YMCHBLIICHHIO CKOPOCTH OKHCIICHHUS
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PHIOPOCHUT-HOHOB. 3JICCH KE CHCYET 3AMCTHTH, UTO ¢ YBCARUCHAT
KHCJIOTHOCTH MCCICIYEMOTO PACTBOPA 110 MEPE 030HHPOBAHHSE (33 59aT
obpasosanus Gochopuctoi u hochHopHO KUCIOT, CaMOpasIONEHAT Sy
YMCHBIIACTCS M, KAK CICICTBUE, CKOPOCTD 1IPOIECCd OKMCICHMST TAKKCE
Hajact

M3I0KEIOE BBUIE HAXOMUTCS B COOTBETCTBUM € YKCIICPUMEHTAITLHBIMM
JEHHBIMHU 1O HAKOIICHHUIO (hocdar-nonos. Kak Bumo u3 puc. 2, S-00pasublii
XAPAKTEP KPUBBLIX HAKOIICHUsE POCPAT-MOHOB IPH TEX 7KE CKOPOCTIX MOTOKA
OBC rakoke wpentuuct. Kpupyio naxomenus Gochar-uonon YCIOBHO
MOZKHO PA3JICIU T HA TPH YUACTKA: HCPBBIA - HAYQILHBINH, BTOPOH - CPCIHUIA,
SIMHCHIBI M 1TPCTHiE - KOHC DI

Dochar-nonnr OGpasyIOTCs ML 1pKu OkkcieHun Gochur-nonon. Kak
OBUIO OTMEHEHO BLILIC, BHAYAIC, B OCHOBHOM, HPOTCKACT HPOIECC OKMCIICHHS!
runogochur-uonos jio ochur-nonon. Hockosmky konnentparwms Gocdui-
HOHOB B HAMAJIC 1IPOIICCCA MAJIA, TO M Hakorienue hochar-uonos ne3naum-
rennoe. C yBEIMUCHIEM KOHIEHTPAHH (POCPHUT-HOHOB 110 MEPE O30HUPO-
BAHUSE OHK CTAHOBATCS KOHKYPEHTCIOCOOHBIMH ¢ IHITO(YOCHUT-HONAMH 3a

3AXBAT OKUCHATCIALHBIX YacTHIL Hajlmuue B CHCTEME JIBYX OCHOBIBIX
AKICHTOPOB OKUCHM TCILIBIX HACTHILH OOBACHSCT OTHOCH TCILHO MCJUICHITOC
HAKOMICHUC POChHAT-HOHOB Ha HAMWILHON CTa/IMKU 1polecca

Hoesie ~ 30 Mun o301MpoBanms (puc. 1), KO HpOHECe OKUCIICHHST THITO-
BhochuT-ron0B 10 GOCHUT-HONOB HOIXOIMUT K KOHILY, B PACTBOPE LPOTCKACT,
B OCHOBIOM, HPOHECC ORUCICHUs (HOChHHT-HONOB. 1 IOITBEPIIICHHCM YTOMY
ABICTCS CPEIUMI HPAMOIMHCHIDIA yHaCTOK KPUBBLIX Hakomienus Gochar-
HOHOB (puC. 2) - 31eCh y POCHUT-MOHOB HET KOHKYPCHTA 32 3aXBaT OKUCIIH-
TCHLHBIX YACTHIL

VYMCHBHICHHE YIJIa HAKJIONA KPUBLIX HAKOIUICHHs (POCPAT-HOHOB Ha CBOCM
KOHCUHOM YUACTKE 00yCIIOBICHO, MO-BUIIMMOMY, YMCHBLIICHUCM 3HAUCHHsI
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BpeMms 030HHPOBAHKA, uAC BpeMa 030HHpOBaHHA, uaC
Pue. 1 3apucnsocts okuctcnus rinodoe-  Pue, 2. Haxorenue docdar-nonon upu
(HT-HOHOR OT BpeMCHH 0IOHHPO- osomuponaiuy runodocdura: | -
BAHHA IPH PAHEIX CKOPOCTAN 110~ cxopoers noroka OBC - 0,2 /s
roxa OBC: | - 0,2a/mmm: 2 - 2 - ckopoerh notoka OBC -

0,52 s/vun
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pll pacropa 3a cuctT 0OPa3OBAHUS, B JIAHHOM CIIYYac, TOJLKO ([mubop o}lf/
KMCJIOTBI = WICKTPOJIATA CPCIIHEH CHIII

Loy IeHILIC JAHIBIC YKa3hIBAIOT HA BO3MOKHOE YD DerTHBHOC KT,
30BAHUC O30HA JUIst OKUCICHUSE POCHOPCOACPIKAIMX COCMHCHUM B CTOUHBIX
BOJIX 10 cTabmibHo# Gocharnoi GopMbI € MOCICIYIONUM U3BICUCHUEM
noceneH B Buie GochopHbIX yIOOPCHUA.

MHCTHIYT HEOPraHMeCKOH XMMUK
sovterrpoximn . PHL Ariae AH Tpysm Toerymio 7.12.1998

6. R03350d3, 6. @SB3SHT, . NI BIGSI30TO
303MBMLBOG-0MEIBNL ROISEB3S MBMENT)
Gaboydy

BbFosmoros Jodmaabaod-oabybol ©ogebagol @sdmyomgdumids
FerBolgol el ©o b6 -3ogtob Bobiggob Bagoeol bokdorb.

J03ergebgod-ombydol Eogobagel bebom gaygraseoo ~bab-3ogéol
B30l Bogoob bokJotols eaé BBBabyredaty.

Bogoronb bofoloolsabareonn zoioogho oty wior. B ool vy
I)3nb313930 @g0ba30L gobadegé 3éuEgdl 9J30 owgbey {

©oEambEs, Gl Jodrgeabaa®-obgde a@gomar agobagde Lddagmé
aebgodnb arédede anbae-ombydob Fobmddhob Jmeraenéo bopanl
Bo8cP00

N. CHIKVAIDZE, N. RAZMADZE, R. TUSHURASHVILI
OZON OXIDATION OF HYPOPHOSPHITE-IONS

Summary

I'he dependence of hypophospite-ions oxidation on the time of ozona-
tion and rate of ozon-air mixture flow has been studied

An oxidation of hypophosphite-ions by ozon was investigated at two
various values of ozone-air mixture flow rate.

With an increase in the mixture rate the time of ozonation decreases. At
the same time in the both cases the kinetic curves of oxidation have an iden-
tical character.
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T. M. JIEXKABA, H. 11l. AHAHHUAILLIBWUJIN, M. I1. KWKABUJBE,
b. B. HAHABA

BJMUSIHUE pH U NMMPUPO/JbI AMMHOKUCJIOT HA BEJIUYUHY
KOY®®ULUEHTA JIMO®Y3UU UOHOB Cu (II) U Cd (IT)

Pesome

YeTaHOBIIEHO, YTO NpU n3MeHennn pH pacTBopa BenMunHa Koadpduum-
enta anddysun nonos meaun (I1) n kaamus (II) B pacTBOpax, comepiauix
MINUMH 1 B-anaHuH, KOppeanpyeT ¢ M3MEHEHHEM MPOTOMMTHYECKOTO paB-
HOBECHs aCH0B. DTO CBA3aHO C MCYE3HOBEHMEM KOOPAMHALMOHHO Heak-
THBHBIX KaTHOHHBIX (JOPM AMHHOKHMC/IOT 1O Mepe MOJILe1a4HBaHHs PacTBO-
pa, a 3aTeM C MOABJACHNEM MOHOJACHTATHBIX UBUTTEPHOHOB M, HAKOHell, Gu-
JIeHTaTHbIX aHUOHHBIX (hopm. CepuH W C-ajlaHWUH B 3TOH KOpPEJsLHH BHO-
CAT INCCOHAHC B CBS3M C HAMYMEM B GMACHTATHBIX Juranaax - OH u CH;-
TpYII COOTBETCTBEHHO.

TTonyueHHbie S5KCNEePUMEHTAbHbIE JaHHbIE MOATBEPKAAIOT, YTO BIMA-
HHe cocTaBa M CTPOEHHMs JMraHia Ha BeiuunHy koshduumenta andoysnu
KOMILICKCHO YaCTHLBI ONMCHIBACTCA B PaMKaX CJIC/yIOUMX MPeACTaBIeH it

a) koahduument auddy3nu HOHA 3aBUCHT HE TONLKO OT reoMeTpuyec-
KMX PasMepoB JIMraHaa, HO M OT HAaAWYMsA WK OTCYTCTBMA CBOGOMAHBIX
(DYHKUMOHANLHBIX PYIIN aTOMOB, 00Pa3yIOUIMX BOAOPOHbIE CBA3H C MOJe-
Ky/laMH pacTBOPHUTEIs.

6) xenarooGpa3oBanue BbI3bIBAET pe3koe yBenuueHue kodpduumenta
Jdy3un MOHA MWL B TOM Cllydae, eC/i Y JIMFaHI0B He OCTaloTes CBOGO-
HbIE IPYIIIibl ATOMOB, CIOCOGHBIX OCYLIECTBUTH BOIOPOAHBIE CBA3H C MOJIEKY-
JlaMM pacTBOpHTESS.

B) MPOLLECC KOMIIEKCOOOPA30BaHUs U COOTBETCTBEHHO BENHYMHA KO-
¢uuventa anddysnn noHos 3asucsaT ot pH pactBopa B TO# oGnacTu
KHCJIOTHOCTH, B KOTOPO#i MEHSIeTCs MPOTOIUTHYECKOE paBHOBECHE.
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T. LEZHAVA, N. ANANIASHVILI, M. KIKABIDZE, B. TSANAVA ™
HEAURE
INFLUENCE OF pH AND THE AMINOACIDS NATURE ON “f'{i!"”
VALUE OF THE COPPER (1) AND CADMIUM (1) IONS
DIFFUSION COEFFICIENT

Summary

It was revealed, that when pH of the solution changes the value of the
diffusion coefficient of copper (II) and cadmium (1) ions in glycine and p-
alanine containing solutions correlates with the changes in the protolitic
equilibrium of addends. This is caused by the disappearance of coordina-
tionally inactive cations of aminoacids with alkalisation of the solution, fol-
lowed by appearance of monodentale zwitterrions and finally - of bidentate
anion forms.

In this correlation serine and « alanine cause dissonance, due to the pres-
ence of OH and CHj groups in bidentate ligands.

The experimental data confirm, that the influence of the solution and
ligand system texture on the diffusion coefficient of complex particles is
described according to the following statements:

1. The ion diffusion coefficient depends not only on the geometric size
of the ligands, but also on the presence or absence of free functional groups,
which form hydrogen bonds with solvent molecules.

2. Chelate formation causes the sharp increase of the ion diffusion coef-
ficient only in the case. when in ligands there are no free groups of atoms,
which can form hydrogen bonds with solvent molecules.

3. The process of complex formation and the ion diffusion coefficient
value, correspondingly. depend on pH of the solution within the acidity re-
gion, where the protolytic equilibrium is changed.
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T MAYAJIAJBE, K. J1. CAMAJTATTIBUINA, O. A. TIATAPEUTTITIBAJIA

TEPMOI'PABUMETPHYECKOE MCC
CYBOKCHJIA BOPA

Pesome

JIOBAHUE

TepMOrpaBUMCTPHUCCKUM MCTOJIOM HPH PA3HBIX CKOPOCTAX HATIPEBA Hi3y=
uen eyGokenst Gopa - B,O. Tokasano, uro nponece narpesa B,O na Bosjyxe
CONPOBOJIACTES €O MOIHLIM TPEBpaItenuem i 13,0, npu TeMIcpatype sbi-
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T. MACHALADZE, 1. SAMADASHVILI, O. TSAGAREISHVIILI

THERMOGRAVIMETRIC STUDY OF BORON SUBOXSIDE

Summary

B,O was studied by thermogravimetry at different hmun; rate. It was
mmd that B,O was gnlm.ly transformed into B,O; up to 600"C at heating in
static air. Ahov&, 1300°C drive off and weight Ims of the sample take place
due to the evaporation of B,0, and volatile oxides, the products of B0,
oxidation, are formed.
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Y
I'B. IIMHIIAJBE, T.E. MAUAJIAJT3E, M.K. KEPECEJIU/13E, //

JLA. CXUPTIIAZT3E, B.C. BAPABAIIIBUJIN, T A. ITABJIEHUTHRIA ¥
JIM. JIOYOIIBUIINA sy

KOOP/IMHATIMOHHBIE COEJIMHEHUS CYJIb®ATA ME]IU(IT)
C OPTO-AMUHO-4- U1 -5-METUWITUPUIMHAMW

Pesome

CHHTE3MPOBAHBI KOP/IMHAIMOHHBIC COCMHEHMs Cyibdata meym(ID) ¢ op-
TO-AMHMHO-4- ¥ -5-MCTHIIUPH/IMHAMK cocTaBa CuS ), L, (H,0)

Ha ocnosanuu penrrenorpaduueckoro, UK CriekTpoCckonmM4eckoro, Tep-
MOIPABUMETPHUCCKOTO U KaJIOPUMETPHUICCKOrO MCCIIC/IOBAHUI YCTAHOBIIE-
HbI HHJIMBHIIbHOCTH COEJIMHEHUH, CIIOCOOBI KOOPAMHUPOBAHHUS a30Ta aMH-
HOIPYHIT M CYJIb(PATOIPYIIT, CXEMBI TEPMOJIH3A KOMILICKCOB M YJICILHAsL TEl-
JIOTA CYMMapHbIX YHA0PPEKTOB,

G. TSINTSADZ " MACHALADZE, M. KER
L. SKHIRTLADZE, V. VARAZASHVILI, T. PAVLE
D. LOCHOSHVILI

COORDINATION COMPOUNDS OF COPPER (II) SULPHATE
WITH ORTHO-AMINO-4- AND -5-METHYLPYRIDINS

Summary

Coordination compounds of copper(Il) sulphate with ortho2amino-4- and
-5-methylpyridins of CuSO,.L,(I,0) composition have been synthesized

The individuality of compounds, ways of coordination of nitrogen of
aminopyridins and sulphate-groups, schemes of thermolysis of complexes,
specific heats of net endoeffects have been stated on the basis of X-Ray graph-
ical, IR spectroscopic, thermogravimetrical and callorimetric tests,

COSIOSGYGS — JIMTEPATYPA - REFERENCES
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LOASGUNBITCM BICENIGIBIS SSHRIHK N BSG6I
MU3BECTHUSI AKAJIEMUHW HAYK I'PY3UU
00000 LXGOS 2000, T. 26, Ne1-2 CEPUST XUMH Y]

VK 546.94:547.77:542.61
JI V. AHJUKATIAPHUJT3E, JT. J1. TOPOHJDKA/J3E

DKCTPAKITMOHHO-®OTOMETPUYECKOE OIIPE/IEJIEHUE
OCMUs C MOMOIBIO JIMTUOIIUPUJIMETAHA

Cepoconepkaue aHaIorH POU3BOAHBIX MHpasosiona [-hennn-2,3-
JMMETHITHONMPA30JI0H-5 (tHomupuH - T) - (1), nuruonupuiameran - (JITM)
- (Il m npormmTHormpuiMerad - (LYTTM) ~(I11) Hanum npaktuuecKkoe npu-
MCHCHHE KK OPraHMYCCKUE PCArCHTHI.

H—-C=C—CH; HC—C=C—CH—C= C—CHs
! g iy s
§=C MN—CH HC—N_ € Fe N 5
LSE il By
| 1 ! ! 1
G M CeHs cs W

HC—C=C — CH— C= C— CHs
I Lw b

HiC —N_ € -
3 N 2SN CH3
N s” W
! 1 (1r)
CgHs CeHs

VKa3aHHBIC PEArCHTHI XOPOIIO PACTBOPAIOTCS B MUHEPAJILHBIX M OPraHu-
UECKMX KMCIIOTAX, ALETOHE, XJI0POPOPME; HE IOTIIONMIAIOT B BUJIMMOK 00J1acTH
criekrpa [1].

B HCBOJMBIX CPE/IAX THONHPUH, JIMTHOTMPHIMETAH U [IPOTMIIIATHO-
IMPHIIMCTAH NPOSBJISIOT CBOHCTBA CIAGLIX OCHOBAHMIA U B 3aBUCHMOCTH OT
yCIOBMH 00pasylOT ¢ HOHAMM MHOTHX MCTAJUIOB CocauHeHus: Me(R )X
(HeHTpanbHbBIC WM Ciabokucebie pacTBopbl) wian (RH)  [Me X | (kuc-
JIbIC PACTBOPBI), I71€ R = THONMPUH HIIK €rO HPOU3BOHBIC, X - WICKTPOOTPH-
HATCJILHbIA JIMraHl. YCTAHORBJICHO, YTO PEArCHTHI IPOTOHUPYIOTCS O aTOMY
ceprl [1].

OO6pasyloIHKEcs ¢ PCarcHTAMH COEJIMHCHUS B PSJIC CIIYHaeB 00Jaaior
HCHHBIMM AHAIMTHUCCKMMH CBOMCTRAMM: MAJIO PACTBOPHMBI B BOJIC, XOPOIIO
IKCTPArUPYIOTCS OPraAHMICCKHMU PACTBOPH TCIISIMH, aCTO KOMILICKCHBIC COC-
JMHCHUSI HHTCHCUBHO OKPAIIICHBL.

DTH CBOWCTBA KOMILICKCOB YCIICHIHO HCMOJL3YIOTCS JUIsl IPABUMCTPH-
UCCKMX M (DOTOMETPUUCCKHX METOIOB ONPEICIICHUS, YKCTPAKIIHOHHOIO pas-
JIEJICHUS ¥ KOHIICHTPUPOBAHUS CJIC/IOB METAIUIOB,
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OGHACTH IPUMCHCHHMS! TUIATHHOBBIX METAIIIOB B conpcMcuuuH-@x“l%‘
CHIMPSICTCs!, UCM M OOBACHSICTCS OOJILINOH HITEpEC K uuwm;xrijutg‘eﬁl;?zJ
005 35

1 lests HACTOSIIEH paboThl COCTOsIA B PA3PabOTIKE HOBOIO HKCTPAKIMOHIO=
POTOMETPHUCCKOTO METO @ Olpe/iciictust Ocmust (VI ¢ 1HOMOIBIO JHTHO=
n¥puIMCeTana

110 JIHHBIM JIHTCPATY PHI KOMILICKCHI OCMM3I C THOIMPHHOM, JIH THONUPWII-
METAIOM M HPOHMIIIMTHOIMPUIMETAHOM B HPUCYTCTBUH POJIAIM)L-, 11Cp-
XJIOPAT- MM TPUXIIOPAICTAT= HOHOB HOJIHOCTHIO YKCTPATMPYIOTCs XJIOPO-
Gopmom [2]. Ho HKCTpakinonno-poToMCTPHICCKMI METO)L OLPC/ICIICHTHS
OCMM3E B HPHCYTCTBHM POJIAIWJI= HIK HEPXJIOPAT-HOHOB B JIHICPATYPC Ne
onmcalt.

DKCTPAKT KOMIDICKCHOTO COCHMIICHMS OCMHUs ¢ THOIMPUHOM W JITHO=
HAPHIIMCTAOM B HPUCYTCTBAR HECPXJIOPAT-HOHOB OKPAIICH 13 roJaydoBaTo-
3eieHbIi et KpuBast CBETONOIIONICHHM XJIOPOPOPMHOIO HKCTPAKTA KOMII=
JICKCA € JIMTHONMPHIMETANOM MMECT MAKCUMYM 11pU 670 1M,

Hamu G0 maineno, 4ro 1,5 - 4ANHCI - 061acth OnTUMaILHOMR KUCHOT=
HOCTH CPEIbI, 171€ OIITHYUCCKAst INIOTHOCTH XJI0PO(GOPMHOIO IKCTPAKTA COXPa-
HACT MAKCUMAJILHOC 3HAUCITHUC

M3y vICHO BIMSIHUC KOHCHTPATIMM JIH THONTMPHIIMC TAHA U HTCPXIIOPATHOHOB
HA HOJIHOC HEPEBEICHAC OCMUSL B KOMILICKCHOEC coejuenuc. Haiijeno, aro
Juist uepenesictns 200 MKI OCMHUsE B KOMIDICKC JIOCTATOUHO JIOOABH 1h 1 Mu1
0,5 N pacrsopa HCIO, u 2 Mt 1%-1010 pactBopa JIMTHONHPHIMETAH

METOMOM CHBHIA PABHOBECHS! YCTAHOBJICHO cooTomenue [Os|: [JTITM|=
1:2 m [Os][CIO}=1:2. IIpn B3aUMOJICHCTBAM OCMUsL C TIPOH3BOJUILIMA
THOHMPA3OIOHA OCMHET BOCCTANARIMBACTCA JIO0 HECTUBUICHTIONO, & 3a1¢M
0Opasyeres KoMiieKenbii karnon |OsO,(JUIM), |7 [2,3]

Ha 0CHOBAIMM HTOIO MOKHO CICIATE
A0 BLIBOJL, YTO LHPH B3AMOJICHCTBUM OCMUsE
(V) ¢ )M THONMPHIMCTAHOM H IICPXIIOPAT
- HOHAMH 0OPasyCIesl KOMILICKCHOC COC-
5 smnenne: [05O,(C,,1,,N,S,), [(C1O,),.
[Ha OCHOBE HOIYHCHHBIX AAHHBIX ObUT
paszpaboTan HKCTPAKIMOHHO-DOTOMCTPH-
HCCKME MCTOJL OLPEIICIICHUS OCMHUSL.
Onryuaeckas I0THOCTL XI0POPhopM-
60 120 mxkr HOI'O IKCTPAKTA KOMILICKCA JIOCTUIACT MaK-
Pue. 1. KaauGponounas kpunan s SAMAILHOTO stiaseius uepes 15-20 mun
Skerpaionio-gotoserpu- HOCIE ICTPATHPOBANKS U IPAKTHUCCKH HC
HECKOIO ONPE/ACICHIs oeMHs ¢ HIMEHACTCH B TCUCHUE 2 HacoB,
JMTHOHHPHIMETUHOM Baxon byrepa-JlamOepra-bepa codino-
Jacres juist 10-120 mxr ocmus (puce. 1)

Hocrpoenue KaMOPOBOHNOH KpuBoi. M3 cramj@pinoro pacrsopa
OsO,, THTP KOTOPOIO 10 0CMHUIO T, =10 M1/ Mit, GEPyT PasHbIC KOJIMUCCTBA
(01 OJUIONO JIO JIBCHAUIATH MHILUIHIIATPOB) H HCPCHOCHT B JICHHTCILHYIO
BOPOHKY, J00aBIsioT 2 Ml 1%-10 pactBopa jtuonupuiverada u 1 v 0,5

XUMHUM HYTUX MCTauion [2,3].

500
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N pacropa HCIO,. Jlist cosanms ny>KHOH KUCIOTHOCTH HPUOABISIO P—’l\w/%/
6N HCL, 0GBeM BOJUIOH (hashi JIOBOJET 10 15 MILIMCTILIMPOBAHHON B4 < ()
Pacrsop BerpsxuBalor ¢ 10 Mt xj10podopma. OiTuueckyio mioTHoSis ¢y
IKCTPAKTA H3MEPSIOT OTHOCHTEILHO Xstopodopma ta PIK-56 M (=lcm,
cseroguibrp N9).

Tunmanas KamOPOBOUHAs KPUBAs IIPE/ICTABICHA Ha puC. |

Xo anaunsa. K sojwiomy pacrsopy OsO,, coueprkaniemy 10 mxr Os,
n06aBisiorT 2 Mt 1%-HOro pacTBOpa AuTHONMpHIMeTana u 1 mu 0,5 N
pacropa HCIO,, sarem joGanisior 4 i 6N HCI Quis cosanus Hyxnoi
KHCHOTHOCTH), O0LEM BOHOM (Bashi JIOBOJIT J10 15 MJI JIMCTHINIMPOBAHHOK
BOJWOH. PacTBOP BEpsXxUBAIOT ¢ 10 M XJIOPO(OPMA B TCHCHHUE OJIHOH MUY ThI
OHTHUCCKYIO TUIOTHOCTL YKCTPAKT U3MEPSIOT OTHOCHTCILHO XJI0podhopma
112 (PO TOVICK TPOKOIIOPUMETPE Mapku DDIK-56 M ( oM, eseToduibTp N9).

OHPCACHCHUIO OCMMUsE PA3PAOO TAHHBLIM HAMH IKCTPAKIHOHHO-DOTOMCT=
PHUCCKHM MCTOJIOM m. meraior 10-100 kparubie KosmHceTBa Gl ZnF
cd®’, Ni*' (.0 ,Ru* Onpeenenuio MEHaeT: 115 Pesynbrarst (mpc}lc-
JICHMsE OCMUSL B IIPHCYTCTBHM HEPCUUCIICHIBIX BBILIC HOHOB HPUBCIICHDI 13
rabumrie.

TabSunna

P T a1 b HKE I PAKITHONHO-(OTOME | PHICCROIO OHPEAC-ICHHS OCMHI ¢ HOMOTTHIO
LWTHONHPHCINC T B HPHEY TCTIHI TICKOTOPLIX KalHOHon (310 100yt Os)

Bueeno, Me, | Haieno | OmnGka | Biejeno, Me, | Hadigeno | Omudia
M1 Os, MKI" MK % MI Os, MKI MK %
10 1030 | +3,0 [ 3.0 | 105 | 100.0 0 0
et 1000 0 0 50 | Nit' 100.0 0 0
100.0 0 0 | 100 ] 1010 | +10 | 1.0
1020 | +20 | 20| 10 100,0 0 0
/n* 100,0 0 0 50 | co 1010 +1.0, 1510
[ 980 [ 20 [ 2.0 [ 100 1020 | +20 | 2.0
1030 [ #3030 10 1020 | +2,0 | 20
cd 1020 [+20[20] 50 | Ru" 100 [ +10 " 10
98,0 2,0 [ 20 ] 100 100,0 0 0

Hpu crarnernucckoi 06paborke pesyintaton (=7, a=0,95); X=20,2;
S=0,088: Sr=0,0044

Fak M OOPA30OM, HIPCJUIOAKCHTHLIA HAMM HOBLIA YKCTPAKIMOHHO-(DOTOMET-
PHHUCCKHH MCTO)LOIPEIICIICHASE OCMHU3 € HOMOILLIO JITHOHKPHIMETaHA JlacT
JWOCTATOMHO TOMHBIC PE3YLTATHL B ITHHOBLIX MATCPHAIIAX, COJCPIKATIAX
pyrenunii

TOHIMCEKHIE FoeyWPETREHILIA YiMBepenTeT
wnn. M. ) lanaxmimsism Hoeryimwo 17.07.1998
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R, 96RIBIGNIT, R. SBMGMEROII ™~ //

MLBNDBOL IJLSGSICNTL-BMSMBISGITTN BOELOBRES
ROMOMINGOLIMSE00)

Ggboydg

©oc0mdotomdnmsbo 3gbirmmbomombybol mebombobob mbdondnst
Fotdr]dBob 5m33gnydLb, edgeeg gohaow dbhesntrnde Jrnbmgmtdoo.
@oEagbonoo gd3endbob Fotdmgdbol mdndacto Sobmbgdo. Frbobfrtmbol
o@abéob dgnmion Bodmgbos moBogetomde:

[OsE[DTM]1:2 @o [Os[:[C1Q |- 1:2

433 dbob Logetommom grbdmoes: [OsQ(C,, Hy N, SHJ(CIO,).

Feaferyduymos 10-120 353 @bowdob a0BLsbeatol gdbdéedgome-
gertherdgdoueo dgmego.

D. ANJAPARIDZE, D. TORONDJADZE

EXTRACTION-PHOTOMETRIC © INITION OF OSMIUM
WITH DITHIOPYRILMETHANE

Summary

In the presence of perichlorate-ions dithiophyrilmethane and osmium
form a complex which is perfectly extractable with chloroform. Optimal con-
ditions for complex formation have been established. Using the equilibrium
shift method the following relationship has been found:

[O0s]:]DTM]=1:2 and [Os]:[CIO, |=1:2
‘The assumed formula of the complex is: [OsO,(C,3 1L N SHICIO,)
I'he extraction-photometric method of definition of osmium in amounts

0f 10-120 pg is proposed.
OGIGNSVGS - IMTEPATYPA - REFERENCES
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acoBroge ~420 LT Loobeneggh, oobolRgbo Lodo Gbggol Lobdacgy, (Ve
(B(F,)) @3 v, (B(E)) go — 400 LT ©odero, bdgdeob sbdgrdoreadhi
boggnao 4edergdlgBob Boroborddob obgyéasfomycn b3gd GrgBBov. (ASS; S
mud@m@ Bog2yngbyBiroo Bonobddob eageo 415-435 13 1bobo. godmdconb-
) sdaeb dbmno Gegbsbo oEanbogb o) G emBaol sbbrrgdl Asf
a0 433ndbo¥Bo — ool ob wueme ©agegBomgdrere dyGewos G ,507
ogrt ot Boeb o Fodmowagbl aebabmgrnm Gbeemometbgbadocbl.

5 craarashiols bsb. mBograbols

3 60 gboggloe 15 26.05.1999

P Y. MAUXONIBUIA, JI.M. MUPBEJIAITIBUIIM, JLA. 1'OIUTH/BE,
I'b. PABMAJI3E, M.U. 1'OI'MJIAIIIBHIN

I'MJIPA3HUJIOKOMIL Cbl JIAHTAHOMW/IOB -
TETPATUOAPCEHATOIIPOU3BO/IHBIE

Pesionme

M3 BO/IO-YTaHOJILHBIX PACTBOPOB HOJIYHEHbI KOOP/IMHAIMOHHBIC COCIH-
uenust MI,AsS, nH,0, rie M=Ce(Ill), Nd(1D), Sm(IID), Eu(IlD), Gd(II),
Dy(lID), Er(ll), Ludll), L=H,C(CH,),CONHNH,, H,C(CH,);. CONHNH,,
C4H,CONHNH,; n=0,1,2 wim 3.

Hlulmmuydm,uou|, KOMIUICKCOB YCTAHOBJICHA XHMHUUCCKMUM M PEHTIC-
HO(DA30BLIM AHAJIM3AMH,

Hsyuennt MK CriekTpbl MOMNIOMIEHAST CHHTE3HPOBAHHBIX COC/IMHCHUA 1
HOKA3aHO, YTO MOJICKYJIbI PHJIPA3HJIOB CBA3AHBI C IICHTPAJILHBIM ATOMOM MC-
TAJUIOB - KOMILICKCOOOPA30BATEIICH 1€PE3 aTOM KHCJIOPOZa KaPG()llMﬂl»llL)ﬁ
IPYIILI M ATOM a30Ta IEPBUYHON aMMHHOIPYIIIBL I pynibl AsS,” HaX0usTCst
BO BHCHIHCH Cepe KOMIUICKCOB U SABJIAIOTCS TETPATHOAPCCHAT-HOHAMH.

R. MACHKHOSHVILI, D. MIRVELASHVILI, D. GOGITIDZE,
G. RAZMADZE, M. GOGILASHVILI

COORDINATION COMPOUNDS OF LANTHANOIDES WITH
HYDRAZIDES AND AsS} GROUP

Summary

Complex compounds of lanthanoides with hydrazides MI,AsS .nH, 0,
where M=Ce(lII), Nd(11l), Sm(11I), Eu(lIl), Gd(IID), DydII), Er(Il), Lu(lID),
L=H,C(CH,),CONHNH,, H,C(CH,);CONHNH,, CH,;SCONHNH,.
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= //
n=0,1,2,3, have been synthesized. The complexes have been characteri .CL%/
by clemental analysis and IR spectroscopy. The coordination bond was ¥
to be located on the atoms of nitrogen and oxygen of the amino and ¢4
groups:

RAC=0k,

el
HIN-NIL

COGIOSGUGS — JIMTEPATYPA - REFERENCES

1. . doBbcadgogro. 3. doBbeidgoro. #. 3ragodhody. 3. obdody, 8. gmaoerodgoro.
Lodobranggrmb g¢6. ogowgdool o(36g, Jodool Lgbos, 2000, &. 26, 1-2,
33 50-54

2. 10.5. Xapumonos. P.H. Mavuxowewn. XKypu. neoprai. xumus, 1971, 16,
S, 1203-1211.

3. 0.5 Xapumonos, P.H. Mauxoweuni. Koop. xumust, 1977, 3, 10, 1542-
1547.

4. K. Haxasomo. Un(hpakpacubie CHeKTphbl HEOPIAHMUCCKUX U KOOP/IMHA-
HHOHHBIX coemHenui. M.t Mup, 1966

5. J1 Beaaru. Unpakpacubie ClekTpbl CHOKIBIX Mojickyst. M. UL, 1963

6. PH. Mauxoweunu. XuMust THIPA3SHIOKOMIUICKCOB MeTajuion. M.: Hay -
Ka, 1996,

4. Jodooks byéos . 26, Ne1-2
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6. 3OAbMB3NTN, 3. ORLMBENTN, K. MBNGOIT, d. GSBISIT,
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30RGSBORIZMOE - OGLIESGMEOTOGBI0
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odibotbsdn sofborn obos. Laobehybe ogem Trazbfogme ombadbue
obiegbenh ofionsbionge ol B o s, dorasbi Ghrogos, (ol
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300bEdEon Fyrmob sbbobaby ~2 bosmob 3653031580 (oo godadbooo b
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‘7“0573“33%@ borpdL aoogBorrGteaEon, hogbigbeseon Fywom, gmobagr
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4000 L37). L3gddtgdob Borgbob gebgbom UR-20 Ligd@begsmtmdydhéby.
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Bocoboduarmds db3todgbumas s3cenaed ohagbe, éd robmobrnggdol Body-
ool o6 Jereaatowgbob Jowésboegdob bdobaFiewblBotgbol mtmngéaddy-
Bl 3bmEndBty (BUbsbosb gedcgmaol zoéxdy) NaHASO, Fyorblbo-
60l ©sdsBo0 godmogmas gmmbeobgouo bogbmgde MLASO, nH,O, bo-
©og M=Ce, Nd, Sm, Eu, Gd, Dy, Er, Lu; L-HC(CH,),CONIINIL,
1,C(CHL), CONHNIL, CHSCONHNIL; n-0,1 06 2. 583 dbydob PR
SiEeimstees SBsgedbs sy i) Blbabn YorrIroradbib FEENANENSETHE
BoguogGyddl.

b, 2,3 8ea 3300 Beagogno yed3grndbob Bensbenddol obaxbrofouye Ligd-
&80 deBobien Gbggol LobBobyos Bagmmabybe, Gradycro hogebndrmas d
ool gBeubnBo T ot stobob ©o gatloclnpsbobol o-

oo decigaegeb bablagn Ghigems mnboro Bogdbol
[1,2] bogzrndgacry, Ranean® Bobsbosogdyee Lobdotrgms hagmergdog “EOJ‘“W'
ybob gogormolfobybon (3,41, Gbigoons Loty sbigono Bogrmgbade go-

CaBuros, Gowasbs, s gdbdgbodgh®ds ohagbs, cebmsbroggbol
ot baceRsenibabBor Bmonamn oésbogdob dmgrggmergbo sy -
306 Gogerib-BogbBedito woasbogbob gubiGosl, FobdrdBook Go sboga-
3o [ 1,2] 3gdecagoseodL:

NI © NI, iad@qbnb NH 33980b Logogrgbyn Gbggems Lobdobgdl dog-
§210363006 0B BLowy 60rdol beamgdo ~3050-3300 L3 a3éopmgBo
b6 2.3). boggrmage grddemgdugbol, Udgidead8o sobi@Beo Bonsbogdab boa-
B0 POBOCaTIRITOS BEUIT ok 7B Bo ~100-150LF 00 orogobrygo-
o (b ) grosbogdol Llnddgbosh Fotndoo, (o ssb-
sl M« NI aaqanu o336 ob. Borobordols obgofaomgemo Ligddomal
aoBbormgod ohggbo, bed ~1530-1650 L3’ 13eETo Borbargdobs bodo Bragrol &y,
Vi Var GG 2,3) Boamor BBodog bmreie mén oo grrobeo. Grgntii
goborEndgh (obogry [ 5] ©o of Godobydeyro odtodizée) gb aodafizgneros
Fyordoorbo B3gdob oblydmBao. vdodmd, Llgddtol b wdsbdo gg)-
by doormo bobTotrl 3oy abdgBloithn Forsbmidol Brgmo dagmogBadarmos
3obodgboe VIC-0) bogorgbdyn Gbggoboogal (7 (A'). bagaemazo Bogérmgdols
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Loby i o ghoggblod Bpdebyyeros 26.05.1999

P.1. MAUXOLLUBHJIH, I1.P. MAYXOILIBHUJIN, JTLA. TOTUTHU/IZE,
I'b. PABMAJI3E, M.U. TOT'MJIALLIBHITIN

KOOPAUHAUHWOHHBIE COEJAMHEHUS JIAHTAHOWAOB C
TUAPABUIAMMU - APCEHATONPOU3BO/JAHBIE

Pesome

B BO/HO-9TaHONBHBIX PACTBOPAX CHHTE3HPOBAHbI KOOPAMHALMOHHbBIE CO-
eanHenus coctasa ML;AsO,-nH,O, rie M=Ce, Nd, Dy, Er, Sm, Lu;
L=H,C(CH,),CONHNH,, CH;(CH,){CONHNH,, C;H,SCONHNH,;
n=0,1,2.

l'lonyqeumﬂe KOMIUJIEKCBI U3YYE€HbI METOJaMH UK CMNEKTPOCKOMUH, Tep-
MOrpaBUMETPUHU U peHTreHodasoBoro aHanusza. CoeMHEHUs NpeaCcTaBis-
0T coboit MEJIKOKPHUCTAVIMYECKHE BEUIECTBA, MPAKTUYECKH HE pacTBOpH-
Mble HH B BOJE, HU B OOBIYHBIX OpraHMYecKUX pactsoputesx. Ha ocHosa-
Hin u3yvenns MK cnekTpoB NOMIOWEHMS YCTAHOBIIEHO, YTO MOJIEKYIbl U3y~
UCHHBIX I'M1pa3na0B BbINOJIHAIOT (pyHKuHIO OMACHTATHO-LUMKIHYCCKUX JIH-
raHa0B, CBA3AHHBLIX C UCHTPAJbHBIM ATOMOM META/JIOB YEpe3 aToOM KHCJIO-
pona kKapGOHUIILHOM IPYMMbl U ATOM a30Ta NEPBUUYHON aMHUHOTPYMbI.

R. MACHKOSHVILI, P. MACHKHOSHVILI, D. GOGITIDZE,
G. RAZMADZE, M. GOGILASHVILI

COORDINATION COMPOUNDS OF LANTHANOIDES WITH
HYDRAZIDES AND AsO} GROUP

Coordination compounds of arsenates Ce(I1l), Nd(I1I), Sm(IIl), Dy(III),
Er(IIT), Lu(Ill), ML,;.AsO,.nH,0 (M=Ce, Nd, Sm, Dy, Er, Lu)
L=H,C(CH,),CONHNH,, H,C(CH,);CONHNH,, C;H,;SCONHNH,, n=0.1,2
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have been obtained. The complexes have been characterized by clcﬁw‘: f /
analysis and IR spectroscopy. The IRS study of the complexes showyed.that!
all of them contained chelate rings of hydrazides. L0BE0M0935
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LOIGMBITML 3ABENAHIBSMS dSSRIFNNL 30GEI
M3BECTHUS AKAJIEMHUHA HAVK T'PY3UW
303006 LIGNS 2000, T. 26, Nel-2
004 541.135.3.
@, 3693043, 3. BS3BINII, K. ROBOGNII

603900k, 3MB3SWAHOLS RS L3NWIEIOL E03MGNEISBOL HBNRMIOGE
3MB3IZLIBNL FIOLbLESGIBNL 3MLOGMBHOBOS

Bym@nB3gogol odool ( 60) Bbby oblgdrrn godirgddoboredn oblgéy
Lo 06306mBgdarmos B0 domorm BomEenzho BJGobmdoms o o8 SJGon-
ol aSbéom Gogo ommBob 0rBydol mebsradabil [1].

oombob BogmEobdgege sdopnsh Jompgae-e abjzemrggbaw- §ndd-
dbgBob Lobogbo @ Livbyddnbe bfsgmoos LodrBemgddn [2,3], Gogbo-
Sexmo ged3egdlgdo Fgmebgdoo Bogrgbore stnsb YUfsgeorbo [1]. Fotle-
soBor bedyferido YUFsgrmormos Bogmi0Bodaash Bajgeal, gndordnbo @o bio-
ol yed3mpdbadol amaddmdndanto Joase Fycbbbstnile o dmyrae
ofabogos 8ocn Lobogbo.

Bod oo g=ddgmgdbgdo doomgbos FydpnaBntr: moommbab Bogho-
@b (0,01 dmgno) gorobarrib bUBsGdl duyeogo Sraggol Jabmdy¥Bo Fagore-
Boor Ao@gbeo 003y dngaredob Bogaobsoob (0,01 dmgre) gosbemibo
BUBoo. godegbralermgdob Badga aodmymaor Bormadl 3égGbegeon gorobe-
oo o 358mBEno gogm-gibngsdméidn, CaCl-ob 3e8eynbgdoo.

BBy Sbogndbom Bodmgbos%: Ni - 11,62; Ni - 16,72; C - 28,76; O
- 38,74; H - 4,16.

Ni(NO,), 260-4H,0-boemgols gedemgerogros,%: Ni - 11,77; Ni - 16,84; C -
28,88; H - 4,01; O - 38,5.

sBommgogéoe ogm  LoBogbobgdame  Co(NO,),260-4H,0 o
Cu(NO,),'260-2H,0.

Co(NO,), 265 4H,0-bsorgol Bdeagbos, %: Co-11,65; N - 16,81; C - 28.69;
H~-4,12; 0 - 38,73,

Co(NO,), 2654H,0-boogols gs8emgeencns.% Co - 11,813 N - 16,84; C -
28,86; H - 4,01; O - 38,48. 6o3cagboo,%: Co - 13,62; N - 17,65; C - 30,72; H
-3,48;0-34,53

Cu(NO,),2652H,0-bsorgol geeonggmogmos,%: Cu - 13,59 N - 17,97; C -
30,80; H - 3,70; O - 33,94.

N, C oo Heob By8Gg9mmBgdlb gbdbrabogenn daghmobagdsiéo dgomgon,
[4]. b gromebybob By3Gggmmdel geddmgdbgBio — GhogmbmBydéaero
goraoom [S].

48 yoBiamgbons Faerbbbscrgbab geogdeiordadonton dagse Tfegcomns -
@obrmpbhogonro JgnmEom.

semobingab @0 (aemoo @gbob dnrstratsdgdh gorgde ITY-T-ob @odel 3o
orpbogtby Loduorm [6]-30 smfbor mréaed. grad®torrgdo — ggoGbrolf-
gemob 8Fag0m030 o Fagmob odgegBoos dfyag@ob bohdasko grddtreEgde. 8o-
bobooorgdemgbo: m=1,053 3/F3, (=6 §3 s m=1,23 3/73, t=1,55 {3 (0,1 MNa-
CIO,-Bo Byl Buyrrengobo Fabdnemob 3m@ghrorby).
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JObrgme@®oddgbmabodgdolb GagobdéeGosl gobwgboom b:@bd%ﬂﬂ
110.5122 @egyeo 0,2) ©o 3ogoboptog TV -1%) oo gatbgbael
Fyerob Fagofy ((S-0,0322 13) ibgdob gobsbmdog. méngy vzérgods wsBBsyy
90d GO 3046y 3grodbol dogoreb, Fyeotgdol gergd®oOmee
Boggbro gomidnrol graddéacel.
gebob geraddOacodee goggbyd-
©om b6 gooytebGomgdur
NaClO,-b 0,1 66 1,0 8/ b
GaBBSG00m; EIIEebtsBmGol
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Al EHYKHW/I3E, B.B. IHABI'VIIMJI3E, JI.W. JUKATIAPHUJI3E

MOJISIPOIrPA®USsI BOAHBIX PACTBOPOB KOMILJIEKCOB
HUKEJISI, KOBAJIBTA (1I) U MEJM (II) C AMUIOM
HUKOTUHOBOM KUCJAOThI

Pesome

H3yueno noasiporpaduueckoe u XpOHOBOILTAMIEPOMETPHUYECKOE MOBE-

JieHne KomIiekecoB Hukens, kodanera (1) u mean (1) ¢ amuaom HUKOTHHO-

BOIM KMCJOTBI B BOAHBIX pacTBopax. Ilokazano. uTo nepeumcs

HHbIC KOMII-

JIeKChl BOCCTAHABIMBAIOTCA HA PTYTHOM 3I€KTPOJIe HeOOpaTHMO.

A. ENUKIDZE, V. SHAVGULIDZE, G. JAPARIDZE

POLAROGRAPHY OF NICKEL, COBALT AND COPPER (II)
COMPLEXES WITH THE NICOTINE ACID AMIDE

Summary

Polarography and chronovoltampere behaviour of nickel, cobalt and cop-

per (I11) complex with amide of nicotine acid investigated. It is shown the
above-mentioned complexes are irreversibly recorvered on the mercury elec-
trode.
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Bogorogtgbems Fyopabograbo-ombogmbe.
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3MY,+2Na, AsS (#XH,0 = 6Na Y+ M (AsS ), XI1,0v
Lo Y Cl (baggo Mo Min, Co o6 Ni) o6 1/2 8Q (e M Fe, ().
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3) 3N, 51 As,S, 128 - 2Na AsS,
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b6ty cooobeigboo 0dogg 4mbgb@Gs00b Bogtomdals @adtomometlgbochol
bLBoéols ododdom. wabm dgtoe, btwmose Grd asdmagzghogbs Jbguo
Fobrogrob Fotdmddbols smbommbo, 03obmob, goaadbotios 3obbmdhnga by~
B0l 303ebogemoobmds, Labgad(3omge 8a@eemme dotoraBl gomnBdom, hramé
o ~ 10%-0m 3y orgerbroueash Baotrgboo.

LoBonfbolrgdugmo dadéomometbgbotido Fotdmowagbab Lbgoobbge Bgan-
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Mn,(AsS,), 81,0: 425, 480, 645, 800, 1140, 1630, 3350-3400.
? 8H,O: 480, 660, 730, 830, 1135, 1630, 3350-3400.
Co,(AsS,), 8H,0: 433, 490, 645, 730, 800, 1130, 1635, 3350-340().‘
Ni,(AsS,), 8H,0: 490, 655, 745, 820, 1120, 1620, 3350-3400.
Cu,(AsS,),"8H,0: 420, 470, 650, 745, 820, 1120, 1620, 3350-3400.
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m0e0bUgBodoeBab 4gmdgdtns ool Badbegeén [7]. bobogbotgdue Bogoog-
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9By Fydogodybuycrog:
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N.C. TUJIBAPUJI3E, MLIIL PYCHSI, M.JI. MYCEPU/BE,
AB. XWUJIEITIEIA, PJ1. TUTAYPH, JLA. KY1[UST

ETPATHOAPCEHATOB
TTAJUIOB

CHHTE3 U NCCIEJIOBAHUE
3d-M

p

erioMe

Hsyucno ssauMojieiersue coicit maprania (1), sxenesa (1), koGansra
(D), mmrcesist (11w meym (1) ¢ TCrparnoapeeHaToM HATPUsE B BOJUHOM PacTBO-
pe. Hokasano, 110 1Hpu H10M 00PA3YIOTCS COOTBETCTRYIONMC TCTPATHOAPCE-

HATHL C OOIBLINTUM BBIXOJIOM, COCTAB U CTPOCHHC CHHTC3APOBAHHBIX POJLYK-
TOB U3YHCHBI WICMCHTHBIM anai3om ¥ MK cliekrpockonmeii. Yeranonicno,
HTO HPOJIYKTOM B3aUMOJICHCTBIS HCCIC/LYEMbIX Cojich ¢ kucaotamu (HCI,

11,50,) susierest As,S,,

I DIDBARIDZE, M. RUSIA, M. MUSERIDZI:,
A KHIDESHELL R, GIGAURI, 1. KUTSIA

IS AND R

ARCH OF Tk
OF 3d-MI

Summary

I'he interaction of salts of manganesce(1), iron(Il), cobalt(Il), nickel(Il)
and copper(I) with sodium tetrathioarsenates is studied. It is shown that
herewith corresponding tetrathioarsenates are obtained. The structure and
composition of the synthesized products are established by chemical analy-
sis and IR spectroscopy. It is found that the product of interaction of the
studied salts with acids (HCL TLSO,) in As S
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1. 4-36:03-3-3g00-2E, Z-bmmomghol 3gogs (IT1). 2 Losomob g630gcmm-
8530 orgbab 15 5 dgogel (1), 34 5 sbrmorpormsybobBorgdaen N — bmdbyd-
(06080l o 200 8 3g6%mnrob Bg70630L Botrgab 300 g wBbemmenb
CCl,-30. godegrrgzore bind0Bndacel Roreogg6, Bxdgs ombmimgdab 308bl-
Bl owgbgf 25 3 (92,5%) dbedBgegel (111). 0F Ligdebn (v, W8 ): 500-580
(C-Br), 1680 (C=C), 1715 (COOH), 3000-3600 (COOH).

2. 2-3603-3-3gmoe-2E, Z-3gmoggbol dgogol 3,7-podgmor-2E, 6-md-
Googh-1-ogmols gmgbo (IV). seemgbyh 25 5 dadogob (11), 23,1 5 gglrobo-
el @ 1 p-TSOH-0b botgal 200 e 3g6becdo ©ob-botryol vdobrogol
39303690000 2,7 3> Fymols godmgenedeeg. bobgejoc bobgglh oBboggdgh 100
3 BgBbeagmoo, (gbaggs NaHCO,-0b o NaCl-ob Bogglo Gyorrblbolrgboo, 8-
6oBgh o Na,SO,-o0, e eah (o asIblB svbersbob. BBl
goceogegBooh (130°CT1 8 gib. i Ug.). owgbgh 37,3  (77,3%) Bamdgongtals (IV).
0% L3gde@n (v.18™): 500-580 (C-Br), 1645 (C=C), 1680 (C=C), 1720 (C=0).
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NaH, #gagh 0,5 Lsoomol 3o6dogrmdsdo o 0'C-%g Fagomdom oy bgb 2.6 5
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1 boomal 4063ogzomdsdo 0°C-I5g o 12 bsoon mmobal @83gGedrnbisby. wedg-
396 10 3cn fyorl oo 103 Sowgs 15 For Fyarob 6ol SBeatrgdyh o gobigero-
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Logoframggenel ByBoglgbomo asogegdanl
3. 8gendodgocmnl bob. qysbngaén @8 mégobacn
oBool 0BLGeGGN Bgdebigemoo 21.09.1998

.U, MUKAZIBE, B.I. KACPAZI3E, M.B. LIMLIAT'H, A.B. JIOJIMJI3E

CHUHTE3 F’EPAHUWJIOBOTI'O 3®UPA 3-METWJI-2E, Z, 4E-JEKA-
JAUEHOBOW KUCJOTbI - TOTEHLMUAJIBHOIO KOBEHOUIA

Pesziome

C uenbio MoMcKa 3KOJNOrHYeckn 6e30MacHoOro U BBICOKO3(GHEKTUBHOTO
IOBEHOM/1a HAMM CHHTE3MpOBaH repaHusoBbiil s¢pup 3-metun-2E, Z, 4E-ne-
KaJIMeHOBO# KUCIOTBI. 3aMeHa STHIIOBOTO (PparMeHTa Ha repaHuIoBbIi B 3 u-
pe J€KaJIMEHOBOM KMCOThI IOJIKHA MOBBICUTEH 6I/IOJIOFM"ICCK)’EO AKTUBHOCTL
HOBEHOWIHOrO npenapara.
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L MIKADZE, V. KASRADZE, M. TSITSAGI, A. DOLIDZ]

S N THESIS Ol< (-l‘ RANYL ESTER
K CADIENIC ACID,
IAL lUVhN()ll)l'

Summary

In order to obtain a ccologically pure and highly efficient juvenoide we
have synthesized geranyl ester of 3-methyl-2E, 7, 4E-decadienic acid, a po-
tential juvenoide. The replacement of the cthyl group by geranyl in ester
may cause an increase in the juvenoide biological activity.
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1.1: CAMCOHMSI, MLITL BAITTAKHWJ3E, J1.IT YABUAHU/I3E
PH. AXBJIEJIMAHU, TA. KOB3UPHUJI3E

NCTBUSA 1,2,5,6-/IMBEH30-3,3,7,7,
JHIUKJIOOKTAHJIMOHA-4,8
NJIAMMWHOM U YTUJIAMHWHOM

Pesome

HPO/LYKTBI B3BAUMO/I
2',3',2",3"-OKTAM
C AMMUAKOM,

Hostysennl 11pOJlyKThl TPAHCAHHYJISIPHOTO B3auMoicHCTBHA 1,2,5,6-/1-
6en30-3,3,7,7,2',3',2",3"-0KraM C TMIINMKJIOOK TAaH M OHA -4,8 ¢ aMMHAKOM, ME-
THIIAMHHOM ¥ YTHJIAMHHOM.

G. SAMSONIA, M. VASHAKIDZE, D. CHAVCHANIDZE,
R. ACHVLEDIANI, T. KOVZIRIDZE

PRODUCTS OF INTERACTION OF 1,2,5,6-DIBENZO-
3,3,7,7,2",3',2",3"-OCTAMETHYLCYCLOOCTANDIONE-4,8 WITH
VARIOUS PRIMARY AM

Summary

Products of transannular interaction of' 1,2,5.6-dibenzo-3,3,7,7,2',3' 2" 3"~
octamethyleyclooctandione-4,8 with ammonia, methylamine and ethylamine
nave been obtained,
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O.MUKBANIANI, M.MATSABERIDZE, M.KARCHKHADZE,
I.KHANANASHVILI, T. NASUASHVILI

-DIPHENYL-2-OXAINDANE FRAGMENTS
'AINING BLOK-COPOLYMERS

1,3-DISILA-
CO!

It is known, that insertion of various heteroatoms or cyclic fragments
into the linear dimethylsiloxane backbone breaks the spiral structure of
polydimethylsiloxane chain and changes the physical-chemical indices and
thermal-oxidative stability of copolymers [1]. The insertion of more rigid
fragments into the main flexible polydimethylsiloxane (PDMS) backbone
hinders the cyclic depolymerization of polymeric PDMS chain [2] and the
rise of the thermaloxidative stability of copolymers which may be explained
by the presence of high resistance phenyl groups to oxidation and by their
inhibiting effect on oxidation of methyl groups [3].

It was shown that phase incompatibility in BC is connected with the
lenghts of rigid and flexible fragments. The value of the lenght for dimethyl-
siloxane blocks, from which flexible block properties start to appear must be
higher than 20 [4]

I'he synthesis of 1,3-dihydroxy-1.3-diphenyl-1,3-disila-2-oxaindanc was
carried out by the reaction of hydrolyses of 1,3-dichloro-1,3-diphenyl-1,3-
disila-2-oxaindane in the soft condition in the presence of
natriumhydrocarbonate and aniline in the tempe-rature range -5--10°C but
in both cases oligomerico,o—dihydroxy-1,3-diphenyl-1,3-disila-2-oxaindane
have been obtained. The reaction proceeds according to the following scheme:

|’|‘I o |‘)|| P|‘| o. l"h
sic” SSi—cl 42,0 e o o O

m

‘Where m=4 (1)

To increase the length of oligomeric a.,0—dihydroxy-1,3-diphenyl-1,3-
disila-2-oxaindane homofunctional condensation in the medium of 50%
solution of different solvents and in the presence of activated carbon has
been carried out. In this reaction the solvents with different boiling points
were used, which led to the change of the polymerization degree (m) of
polycondensation products.

‘The reaction of homofunctional condensation proceeds according to the
following scheme:
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Where px17(11); 23(III); 29(IV).

The synthesised oligomers are white solid products, well soluble in ordi-
nary organic solvents. Some physical-chemical properties of oligomers are
given in Table 1.

In this homofunctional polycondensation reaction the solvents with dif-
ferent boiling points were used, which led to the change of the polyconden-
sation degree (p) of the products. As is seen from Table 1, the degree of
homofunctional condensation increases with the increase of the boiling point
of solvents.

Table 1
Some  propertics of oligomeric a,w-dihydroxy-1,3-diphenyl-1,3-disila-2-oxaind
: . Cud - TL a.A o, | Yield.
No [ Solvent o P Ny o& i M OH% | "y
] Tuluene - 17 0,04 +135 | 11,50 | 3600 060 | 97
5424 0.62
1| m-Xylene 2 23 004 | +137- - 7550 0.45 o7
7322 | 046
IV | Toluene 7 29 0,04 +142 | 1150 | 9000 [ 038 97 |
9240 037 |

* In 1% solution of toluene at 25°C. In the denominator there are calculated values, in
numerator-experimental values.

In the IR spectra of oligomers one can see the absorption bands in the
region 540 cm™! and 940 and 1020 cm’, characteristic of y, and y,, Si-O-Si
bonds in 1,3-disila-2-oxaindane fragment accordingly. One can dlb() sce the
absorption bands in the region 3200-3600 cnr', which proves the presence
of Si-OH bonds. With the increase of the polycondensation degree p, the
absorption band of Si-OH bond becomes less intensive. Thus, it was shown
that the homofunctional polycondensation of oligomerico,o—dihydroxy-1,3-
diphenyl-1,3-disila-2-oxaindane in the presence of activated carbon takes
place without the cleavage of Si-O-C bonds of silaoxaindane ring and leads
to the formation of oligomeric siloxanes with high degree of polycondensa-
tion. The synthesized oligomerica,o—dihydroxy-1,3-diphenyl-1,3-disila-2-
oxaindanes were used in the reaction of heterofunctional polycondensation
(HFC) with a,@—dichlorodimethysiloxanes. The HFC was carried out with
the ratio of initial compounds 1:1, in 60-70% anhydrous toluene solution, in
the presence of pyridine. The reaction of HFC proceeds according to the
following scheme:




2Py
2PyHCT

xHO'

HO (>\¢.7<) ~| o
@ g

Where: px17, n=2 (V), 4VD), 12(VII), 32(VIIID), 66(IX)
p~23, n=2(X), 4(XI), 12(XII), 32(XIII),66(XIV).
p=29, n=2(XV), 4XVD), 12(XVII),32(XVIII),66(XIX)

The obtained BC are light-yellow or white viscous or solid products,
depending on the length of dimethylsiloxane chain, well soluble in ordinary
organic solvents, with [n]=0,12-0,37 dl/g. Some physical-chemical proper-
ties, elementary analysis and the yield of BC are presented in Table 2. In the
IR spectra of synthesized BC one can observe the absorption bands in the
region of 540 cm”, 940 and 1020 c¢m’, characteristic of y, and v, Si-O-Si
bonds in 1,3-disila-2-oxaindane fragment and lincar dimethylsiloxane chain,
accordingly. GPC investigation of some BC has been carried out and it was
shown that MWD of copolymers is monomodalen and molecular weights of
polymers are in the range M ~ 1,37x10°+1,52x10% and polydispersity of poly-
mers changes in the range D~1,32+1,73.The values of molecular masses and
polydispersity of some BC are presented in the Table 2

Wide angle X-ray investigation showed that in the case of small values of
the length of dimethylsiloxane chain n=2+12, the copolymers are one phase
systems. On the diffractograms one can observe two maxima. The first maxi-
mum d=11,05+10,40 A characterized the interchain distance and the sce-
ond one d,= 4,49+4,55 A characterized both intra and interchain atomic in-
teractions |5]. With an increase in the length of dimethylsiloxane chain the
value of interchain distances decreases. Higher values of the length of
dimethylsiloxane links (1=32), lead to the formation of a two phase system
The fact of the formation of a two-phase systems for such BC can be ex-
plained by the high degree of incompatibility of the flexible dimethylsiloxane
fragments with the rigid oligomeric 1,3-diphenyl-1,3-disila-2-oxaindane
blocks. As is seen from Tablg 2 one can observe three maxima. The maxi-
mum 20°=9,25 +9,40° corresponds to the maximum values of interchain
distances between rigid oligomeric 1,3-diphenyl-1,3-disila-2-oxaindane
blocks d,=9,41+9,56 A. The appearance of the third difraction maximum at
20°=11,50+11,60° corresponds to the interchain distance in the linear flex-
ible dimethylsiloxane block: 7,63+7,70 A. The value of 20°= 19,25+
20,40¢ corresponds to the d;; ,61 A. The synthesized BC's were stud-
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ied by a differential scanning calorimethric method. At small values oﬁhé%

linear dimethylsiloxane chain (n<12) the copolymers represented as QR¢ 754w

phase systems with one transition temperature T _, 1+100°C. As is/sgen 0955
from Table 2, an increase in the length of rigid disilaoxaindane fragments
does not exert a pronounced influence on the melting point of BC. With an
increase of the length of dimethylsiloxane chain (n=32) (Table 2), one can
observe glass transition temperature in the range Tg=~120+-123°C and melt-
ing temperature T, ~-45:50°C. This value of melting temperature is char-
acteristic for flexible linear polydimethylsiloxane chain and is in conformity
with literature data [6]. T, ~+75°C is characteristic for rigid polydisilaoxa-
indane fragments. In this case we clearly see the effects produced by the
vitrification and melting of the dimethylsiloxane links and by the softening
and melting of polycyclic disilaoxaindane blocks. The fact of formation of a
two-phase system for such BC's testified the microdomain structure of these
BC's. The formation of the microdomain structure is observed only when p
and n have definite values.

Table 2
Some physical-chemical properties of disi imethylsi
block-copolymers
No | Vield, | (n) | GA T r_,,‘j‘c. S%mass | Resdual | Elementary composition,%
% | dig T losses | mass% N - =
5 93 0,12 | 1105 ¥ +88+490 420 Hi
1784
T % | 014 | 1070 ST5T8 1861
2
Vil 95 0,21 [ 1035 & 84487 390 6 0l
39
Vil % 0,26 B -123 48~ 372
+73 45
X 3 031 | 941, 1217
7,63 6,87
X 92 o1 1110 = +39-491 420 53 797
1753
X 93 0,17 & . +84+88 18,36
18,67
bl % (01 | 1040 - $79-+80 30 a 19,61
1943
X | 96 | 0.9 | 949 | 123 ER 2252
1,59 +78
XV [ % 0B | - | 1B 45 360 3 25
+75 E z ¥
ks 57 |02 |1LAT| - FET-+80 - - 12 L5 178
XV 93 0,21 - . +79+482 & = .71 4.0
Tn | 3 |03 | - 79 30 3 KX
6521 | 440
XVIT | 94 | 0% | 1079 E E 039 [ 515
7,68 61,01 4,99
XX | 9% | 037 1072 123 0 330 32 5557 | 5.68
7,70 +81 5598 547

The thermogravimetric investigation of synthesized BC have been car-
ried out and it was shown that BC's are characterized by higher thermal-
oxidative stability as compared with the linear polydimethylsiloxane. In the

15



400+450°C temperature range 10% mass losses can be Uhsﬁvb‘%&x ‘
compeared with disilaoxandane-dimethylsiloxane copolymers [7)'in §; c-

sized BC, the main destruction process proc s at higher, temy
the range 450+-800°C, and above 800°C mass losses do not oc So, with
the insertion of rigid polydisilaoxaindane blocks into the linear pnlydm\c.lhyl-
siloxane (PDMS) chain the main destruction process proceeds by about
100-+120°C higher than for unblocked PDMS. The synthesized BC's are in-
teresting products, because they contain reactionable cyclosiloxane poly-
merization fragments and in the presence of anionic catalyst can cause the
opening of cyclosiloxane links without selection of volatile gasious prod-
ucts, thereby making it possible to control the frequency of the reticle.

Iv. Javakhishvili Tbilisi State University Received 17.06.1999

M.3V33560560, 3. 30GO3IMNGT, 8. JOGHRESI, L. bOEOESBINT0,
. 0). 6OLTSTINXO

1,3-R0b0$L S -1,3-R0BIGOL -2 -(1FLS06RS60L BHISBIIGH 0L
BIIGBIL0 323 -01S6S3ML03IHIB0

boboundg

oo 036s 1,3-@odreb -1,3-@obogro-1,3 2-rdlsobosbol
Jopbomobybo jmbegblogool Ggedaegdo bbga@obbso 3n&am336‘8n ©o
Lobmgbobgdue 0d6o glodedolo a,0-@odoeébmilo-1,3-@obogre-1,3-0-
GgBogn-2-eloobobo (M), ImBemauEiGonbo dnrogmbrgblagaom lbgeps=
U geBbUBEnel atogdndocar e oo moandniorn gotresgibol ey dows-
0 bobobboo. Loorgbobgdyy adggiob Spepbrmatigoabo b=
Logoob bgsejpoom a,0 -0 g 6,

d i L il
Bhobofobo bz~ manSm@naq(ﬂabn bnsma%n(qgﬁﬁ@n B@mdmaﬁo?)mg\naq&qén
o3BT -byobgboee o=

P)

8gon, 6156615%/%?3031"“ 2 mgb3mphogodgdbonmo 3y

O B. MYKBAHUAHHU, M.I. MAITABEPHU/I3E, M.T. KAPUXAJ3E,
JLM. XAHAHAIIIBWJIH, THU. HACYATIIBUJIA

BJIOK-COIOJIMMEPBI, COJIEPXKAIIME 1,3-/IMCAJIA-1,3-
JINOEHWII-2-OKCAUHJIAHOBBIX ®PAIMEHTOB
" Pesome
HceneioBanbl peakiiMy FHAPOIH THUECKON KoHIeHcalmu | ,3-mxsiop-1,3-
Jmcuia-1,3- i eHrI-2-0KCauHIaHa B Pa3/IMUHbIX YCIOBUSIX U CHHTE3UPO-
BaH COOTBETCTBYIOLMH 0L, -MIHAPOKCH-1,3-mcnia- 1,3 -mdenni-2-okca-
unjan (m=4).
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FoMo(pYHKLUHOHANIBHOMW TONUKOHAEHCAUMEH O,0-AUTHAPOKCH 1\3 //
aucuna-1,3-andennn-2-okcanHaana B cpelie pasiMyHbIX PacTBOP!
10JiyHeHbl COOTBETCTBYIOUIME OJIMrOMEPhI G0J1ee BLICOKOH MyOHHBI NP Bp -
wenns. Peakuueii retepodyHKUMOHANIBHONH NOJMKOHACHCALUMU CHHTE3MPO-
BAHHBIX OJIMTOMEPOB C OL,M-ANXJIOP-ANMETHICHIOKCAHAMHU TTOJyHeHbl COOT-
BETCTBYIOIME GIOK-COTIOTMMEPHI.

CunTe3H| 610K-COTIC I OXapaKTepU30BaHbl TeINPOHNKa-
ouexpomarorpapuuecknm, audpdepeHunanbHOCKaHUPYIOUMM KalopumeT-
PHUECKMM, PEHTreHOrpaguuecKuM U TEPMOrpaBMMETPHUECCKUM METOAaMKU
ananmnza.
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HYDRID ADDITION OF METHYLHYDRIDSILOXANE
TO ALLYL GLYCIDYL ETHER

In literature there is some information about synthes s of polyfunctional
organo-siloxanes containing glycidoxypropyl groups in the side dimethyl-
siloxane chain [1.2].

I'he present paper deals with synthesis, kinetic investigation and studies
of the properties of comb-type organosiloxanes containing €poxy groups in
the side chain.

For the purpose of synthesis of organosiloxanes and with epoxy group in
the side chain the reaction of hydrid addition of «,0-bis(trimethylsilo-
xy)methylhydridsiloxanes (1=30,53) to allyl glycidyl ether at 1:30 or 1:53
ratio of initial compounds, in the presence of platinum chlorohydric acid or
P/C as a catalyst has been investigated.

‘The reaction of hydrosilylation was investigated without solvent in the
presense of catalysts in the temperature range 80-90°C. In both cases the
hydrosilylation proceeds with an inductive period, after which the reaction
proceeds autocatalitically with the formation of three dimensional systems.

For the purpose of synthesis of
soluble, epoxy group containing
comb-type organosiloxanes,
hydrosilylation reactions were inves-
tigated in delute solutions of anhy-
drous toluene. The optimal concen-
tration is about 0,1 mole/l. Below this
concentration sewing proc s do
not take place. The hydrosilylation
was carried out at various tempera-
tures 80+90°C. The course of the re-

s

Fig. 1. Time dependence of changes in active

Si-H% groups upon hydrid addition
of allyl glycidyl ether to ouo-bis(tri-
methylsiloxy)methylhydridsiloxane.

action was observed by decrease of
amount of active Si-H groups. As is
clear from Figure 1, with the rise of

where curve 1 is at 90°C, curve 2 is the temperature the rate of hydrid
at 85'C and curve 3 is at 80°C addition incre: At onc and the
same temperature the rate of hydrosilylation in the presence of platinum
chlorohydric acid is tighter than in the case of platinum on carbon. As is
obvious from Figure 1, the reaction mainly proceeds vigorously during the
first hours. After 2h the conversion slowly changes. From Figure 1 we can
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see that conversion of active Si-H groups is not complete and dccred%s’\on%/

98% (1-90°C) to 92% (t=80°C). The synthesised oligomers with epoxy gréuijisv=:1
in the side chain, after removal of solvents, are liquid colourless (Jt'Hig| H&’“”“
yellow) transparent products well soluble in ordinary organic solvents, with
1,~0,04+0,08.

The IR spectra of oligomers revealed that the absorption bands
charasteristic for Si-H bonds in the range of 2160-2170 cm' do not vanish
completely. In the IR spectra one can see the absorption band at 850, 920
and 4545-4550 cm’! characteristic for epoxy groups, the absorption bands at
1020-1100 and 1150 cm corresponding to assymetric valence oscilation for
the linear Si-O-Si and C-O-C simple ether bonds, as well as absorption bands
in the range of 2900-2950 cm”, typical of valence oscillations of the CH
bonds in the CH, groups in the ethylenic bridges and absorption bands at
1270 em’! characteristic for Si-Me bonds.

Hydrosilylation reaction proceeds according to the following scheme:

Me
i K

Me;SIOTSIOFSiMe; + nCHy=CH—CH0CH,=CH—CH, ———
H n o

\’Ie \‘lE

s

—— Me;SiO Sio TiO SiMe;
} alH Ib|x

8 S et Lo &
Cl,—CH,~CH,0CH, (1\1/(.1{,
o
(atb)x=n
I - (80°C);
IV - (85°C);
I’ <(85°C); - P!/C

1 - (90°C); - H,PICl,

Fig. 2. '"HNMR spectra of oligomer 1L Fig. 3. '°C NMR spectra of oligomer 111
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Some physical-chemical properteis methylhydridepoxysiloxaneia 135
ol

0110,
Yield. ¥ = Elementary composition. %
$ b aA | M
Yo C H Si
It 5384 48.13 8.19 16.77
92 0.05 -
5200 47,74 8.01 16,30
1l 48.13 8.19 16,77
94 0.04 - -
47.98 8.08 16.45
i 48.13 8.19 16.77
92 0.04 - -
47,72 793 16,56
1 48.13 8.19 16.77
97 0.05 6.97 - |
48.01 8.21 16.14
93 9384 48.13 8.19 16.77
v 0.06 6.97
9000 4881 7.87 16.60

* In 1% toluene solution at 25'C. In the numerator - the caleulated values. in the denominator - the
experimental values. Average molecular weigths were determined by the gel permeation chro-
matographic method
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Fig. 4. Dependence of reverse con- Fig. 5. Dependence of the reverse temper:
centration on thﬂc time, where ture on the rate constants of upon hy
curve 1 is at 80°C, curve 2 at drid addition of allyl glycidyl cther to
p) : .
85°C and curve 3 is at 90°C. - o,o-bis(trimethylsiloxy)methyl-

hydridsiloxane.

In the '"H NMR spectra of oligomer III, Figure 2, one can observe the
singlet signals for the methyl protons in the trimethylsiloxy group with a
chemical shift $=0,05 ppm, for methyl group at §=0,01 ppm, 0,47 ppm (s~
C¢H,), 1,50 ppm (s- C’H,), 3,20; 3,30; 3,45; 3,50 ppm (m- C'H,, C'H,) ; 3,0
ppm (s- C?H) and 2,41 and 2,65 ppm (d- C‘H)

In the *C NMR spectrum of oligomer III Figure 3, one can observe the
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signals 1.85 ppm (C7): 13,9 ppm (C°): 23,56 ppm (C): 71.86 ppm (C*)
ppm (C*): 51,29 ppm (C?) and 44.70 ppm (C').

Figure 4 shows the time dependence of the reverse LOI\LLnlrdllOn
which it is evident, that at the initial stages the hydrosilylation rez
the second order. From Figure 4 the hydrosilylation rate constants at various
temperatures were calculated: K_.°, 40°c=0.9325 and K,,°, 71
It was found that for each temperature increase by 10°C the rea
constants increase approximately by 1,35 times.

Figure 5 shows the dependence of logarithm of hydrosilylation rate con-
stants on the reverse temperature, from which the activation energy was cal-
culated E_ ~30,6 ki/mole.

So. for the first time the kinetic conformity of synthesis of organosiloxanes
with epoxy group at silicon has been established. The synthesized organosi-
loxanes with epoxy groups in the side chain are interesting as starting pro-
ducts for obtaining liquid crystiline polymers and as binders in composite

tion rate

materials.

Liavakhishvili Thilisi State Univer

Sukhumi State Univers ate University
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LIYPIPEHW]BE, C.MEJIAJI3E. O.MYKBAHHUAHMU,
JLXAHAHAILIBHJIN

I’MAPUIAHOE NPUCOEAUHEHUE
METHJITUAPUACUIIOKCAHOB K AJIUWJITITIMLHHUANUJIOBOMY
DIOUPY

Pesome

Hcenenosana peakuns ruapoCHIMINPOBAHIS METHITHAPHACHIOKCAHOB
K ATMATTHLANIOBOMY 5GPy IPH COOTHOLICHHI HCXOAHBIX KOMIOHEHTOR
1:30 u 1:53 B npucyrctaun 0,1 M pacTBOpa MIaTHHOXIOPHCTOBOAOPOAHOM
KHCI0THl B TeTparnapodypane u Pt/C, kak B G/0Ke, Tak U B pacTBope.
YCTaHOBIEHO, UTO NPH MPOBEACHUH peakiinu B GoKe 0GpasyioTes Hepact-
BOPUMbIE MPOAYKThI PEAKUMN. YCTAHOBICH ONTUMANbHBIH BAPHAHT KOHLEHT-
paLMN, 1P KOTOPO#i peakius MMAPOCHININPOBAHNS NPOTEKAeT ¢ 06pa3ora
HHEM TOJHOCTBIO PACTBOPUMBIX OPraHOCHIOKCAHOB C IMOKCHAHLIMU Py~
namu B 60koBOM obpamiennn. [okazano, 4To 3ameHa Beex akTuBHbIX Si-H
rPYN Ha IMLHAOKCHITPOTTMILHBIE HE NPOMCXOMUT. YCTAHOBICHO, YTO TH-
POCHANIMPOBAHHE SIBASCTCS peakimeil BTOporo  nopsijika. OnpeaeneHbl
KOHCTAHTBI CKOPOCTH M HEPTHsl aKTHBAWMM PEaKLMH  THAPOCHININPO-
sanus. Coctas u cTpoerine OpraHOCH/IOKCAHOB € SNOKCHAHEIMHU rpynnamu B
BokoBoOit Henu gokazaHbl ¢ nomoubsio MK, 'Hu “c nmp CreKTpamMHu.

6. JoBoob Lpbns, . 26, Ne1-2
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2H,8,0, + CCl, - CoCl, + 2H,SO, + 5,0,Cl,
€OCl, + C,H,0H —5> CICOOC,H,
HOCH,CH,NH, + CICOOC,H, —;5> HOCH,CH,NHCOOC,H;

HOCH ,CH,NHCOOC, H; + SOCI, ~—g5—rc— CICH,CH,NHCOOC,H;

BRTIDLE
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HOC H,OH + C H.Br - p-C(H,OC,H;OH
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23 Lo Loborgbol T oo 11 Logygbunéagbols goBbeaozopangds dmombogh el

3960b Bomgel, do@m3 doegeto gnbopmgds gmdeds Ladglemgdob wbogbo-
beago hootrgbob, Lssgstne Bydnbagagdols dobodarndboosh o 300 Lben oy
30000305L, sliggg welagbol Bgdnagmo belhgbgdol Bo@ordssiosl. gdzdegg-
By o6 Bgoreange, brBgrog 3oBrngee Bbsdedob odmbodmbonm ©o-
Boggetido, bob dobgrgomas gebbobogmabnm b ambagbol LoBogbo, dobo
aobﬁq}mcgaao BnBsapelisgsh, oaGEAIts e TEskas Uisineernt Jnbdids
~6 —~10"C-%,

Dmmﬁ@m&@mxﬁam@nu Lobongbols goBbeatrz0gegBs Benobengl @g83gbsdy-
bumo | bggodobs  ©o  bgopgbegbol  dmmghe  mobogetiombal
(COCL:C,H,OH=1:1) by o(330b. gotores 230l 3boani®ndob zodebog-
0beabiby oo pogrrgbob obrgbl Lotgedom sbigdo Bbob sblgdeds, sdodmd
boBongbo dotarogbs 98b. gongmol Lntdnb csBsmbobsb abrdmeo asbob s@dmb-
agbeido (He, Ar). N-2-cjlogamogr-0-gomogmi@bsdagob bobmgbo gobbeboge-
o o dgorepom: 1 HCL gjg3@mnb mobombobol (K,CO,, dbogmogodabo),
egrggn meBomolaombe dmbegomobagredobogmorirmbambiasdnodaidm-
G0=1:1:1,2 o 11 HCL oJG03@ménob aobgdy dmmabo osbox 3on-
Begonsbeagmsdnbogmncrmbambiodn=2,1:1. 63 Fgdobagasde HCL siGgd®m-
ol bl bbbl 300 oagbEn dmbrgmsbesdobo. domgdimmo 8sbo-
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. N \{/f

o6 Gmals BUBséaen swgngmas Aotbrogonsbmemalabiol GagBatocas, STEN A
Loorgbols gl g mertorn eaddyoBormggrne. i
Gy om@sa@mwsa@aaua ©0 300bmdobembl Bertob dodroobidybniss

bggeréBigogols odgoorredogol sérgdo ognimdabols 3 b roBocmdoliol, dog-
b3 o3 mosoudsgqmu ©aTOGOBTGMB0L 353c gl dogtr 3edcygbaBie ofbs
oo [3], bedgrmog bobogeo 00630 Cul croborBobib. 58 dgoner-

0l daeomngez00 ?gbod@gbg@n aobes 4-ggbemjloggbeagrob ge8ebogemols g5
oo 30+-32%-Bcop.
231:30608966T0 65500

@ebaghob Bomgds beatgogergds CCL-by 65%-0060 memyzBab 3330~
Boor, 1 re00b mébggmo gredsdn, beodgrbsg dmbagdume sl mgbamdgdén
@0 GBogols Ggemgon boghy wBoogetan biffggmn doboe, smagldy 300
8z CCl,. gmerbob oobeadgf 60-63'C-aog, brogoen rygesdogngatanb mobdembie-
BotgBo bgbo 40-45'C-0ob0 Gyrmom, e o ebrogl cxmgmBols godyotane o=
Bogols gmemglby. Loffggan dodogob 30-40C-tg godndotn xemgindo gdadybe
obgon Lobdotom, e gemdsdo Bd3gtedimés o6 sofforl 63'C-y bydman. go-
Beagmgoro gebagho 1andeEoa@0Eeb 3ongmal ghmBsbimmeb ¢eb3ndwya-
o Fbogbac 0,506 eebnge Jacdic (aﬂmzﬂn), 0230b Bo-
Boby H,S0,-000 o9 ybrogh o 03006 ~305-
0°C_3t0g. Bengmen Bndkogdo ngbmpbignns ol ety @o @a"aaaajmu 3o~
Jgronsb dgoro NaOH. 030l ByBroamd Borombonddgemo adgbo 3engemnoh 20%-006
BB0b bBobl. sbidco dgormom 6-7 Lol 3063ogemmbsdn Fgbodemyy-
00 100-120 35 bbb domps. dopBoero ngbaJG;h 3obumoggds b Jao
le

08537 ©@oBopeéido; pebagbosko 3 > -3y > o)
sbepBlbogonn @spheeetgdac 3Bo5t30. aolig i obsbasas agiogses —6 =
Z10°C-%y,

Jooedrrmbgmbdosdol (Jrmébstdobages gmogab gnghn) damgds a6-
bmeungmm @by sBlmmmdmbo gooeol Liobdnl 3mddgnam wobe-

Bacopolo, o Fgagds mobggms grdobiogsh o 38:06-
mjaggm Golimganlbonsh (evigros Sob @3bagbol Boegbol dgecaonssdn).
ool bobogbnlomaols abagbh Ubodgh Gobob§ots gocio-
s (-30 = 40'C) 0,5¢m-noB b, érrdgerbars Brabopgdamo oo ataed-
43960 Bogro, Lofggmo debbo o mgbdmdgdto. geeabbdnmo gmbagbob Gomgg-
6dal o(@a6g6 Baboons Ubgorboon porabbdsdiey oo goreabbols Fgdrong. ymicmels
Fgoodeadgh -2 -3'C-3y o Fgor-agmmdoo s3obgBh odb. gmagrol bob@b.
(COCL:C,H,0H=1,2:1,), oby 6 g0 Bidgodino o omgdaggde-
g +2°C. godegggogon HCl oo exeiago Bonscborfdgdst BaghogBob Gnenst
039880, LiobEol @dsdgaol sdmeatndeb Fgdgs (2-3 bon.) bobedgar
Botgal bnagh fab moobal Gd3ghodnbsty (30 fo), Bydegs go SOS Tog.
boagggors Bobob goBebrencn dnopgbs goneod Bostho 90%-0s50 g8
bogeroon. 0y '=1,3947 T 91-92°C.

N-(2-fliogorogn)-O gonwssdeda@ob bobongbo Gobionds 06y s@imb-
BgreTBo. gorbsBn senogldb 57 o Ambigenoboarednil goblBorl 200 3z o
o6, Bl agopde® 0'c- ae) o flage- %Jmmanm Bohgdab 47a6 gone-
3 3006 (1 ben). dorgdaae 6ol Bor®Ho306, Bocady Goubeggh wo-
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©dboboor (503x2) o Borr@dodb gosmdBo gedmbronm onmgds 5 &%rf,
@i, Grdywog Fogeab 97.6% N-(2-ofbognoe)-O gmn@\so‘ﬂafa?

N-(2-04ogorog)-O-googgsbsdadol Lok
4o s0obydg bk, Fdes smoabpiat 93 as socg 550 3o
Goenneb @ 1503 § 6%l 066l 39530 80-
90°C-%g 1,5 Losorols 505303@:*\5-)'30 03003835 S LN e O
3635850, Bolagal senmgdyb 2 Lssmo, Bndwegn 93030808 BOTEGS3I6, BowE-
Go@b yiboggs H,0-m0 (3003x3) o $3mdgh Na,SO,-b. podblbgemgbol
defBertrgdol "agama 6580l broosb gogeydTo. Boomgds Il 2-drrmbgmor-O-
Joognsebdedede. ny =1,4500 T 76-78"/383.

4-ggbmboggbmmols LoBogbo. Ladygrmo ynmdsdn Boggobmoggs 138 ab

K,CO,, 300z6> 3ongoobl, 836> Cul, 16036 36omdyBboacmbo oo 15056 docotren-
J0BeaBL. 4amBeBo o@obndgh Sbreb s Bogmogbl sbargdb 130°C-%y
20-24 Lor-ob 3068030008530, Lobrgsdom sbgl Bmosb Fymoom, Bgedgeggdgb
H,SO =000 (pH=3-4), g00®b0396, Bomdés@ob gdbdbedgoon (dgbbmeo
2003¢x3) 3odmymagh mépebyr @bel, bedgrbsg S3bmbdgs CaCl-by,
BBbearl BeatogBgh oo Bomgdrs 6530 baok gasmedBo. doompds 62ak 4-ay-
Berfogggbeagmo (32%).

N-(4-ggbmloggbmdlogmogs)-O-goomisédsds@ol boBogbo. 1 moéo-
o6 Lodggeme goamdaBo sooglgdgh 14,656 N-(2-Frmbgoors)-O-gorowmibbodedh
© 15456 4-gggbieajlo agberb aobbBocrb 80,0 den odgoorrgmédadoBo. bo-
G380 s8ogbgb 20,0a6 K,CO, oo s(bgrmgbnb 100°C-bg Sbeagol sdmbagbrn-
B0 4 barob gubagsdin. batgadne Baangol pagaggod g sBooodeS -
Brm0oh fyornb (100,0 3c0) o0 Bompdinemo dsbogoob Gy 3
528 (30,0 3ox3) Lsdrt6g drencomehs BoBsirs oot Uogngongronls G-
Fo, ool 8ei8nbgdol Fgdcgs Boomgbs 19,856 N-(4-ggbemjboggbejbog-
000)-O-gorogyebdedodo (80%).

Bdedeggdacre 3gorman domgdare Bgbrdlassédol bodrBgdo gowegue -
3ea3enbomgob, beBrob Fgnagbdeqs @sswebdmGe dobo omggborméo BjBoae-
3ol dogro obegdlo.

0

Uofotonggenenb 3(3Bagtagboms sgoregdnnls
3. 3yeodedgognab Libgeedol gisbagnan
0 egoBrizmo Jodonb oBLndn Bebgimos 26.04.1999

I P. KBAPLIXABA, P. B. HE/IUA, A. B. JIOJIMJI3E, T. T. KOPKUs1

CHUHTE3 N-(4-®EHOKCU®EHOKCHUITUI)-O-3TUTTKAPBAMA-
TA(®PEHOKCHUKAPB)

Pesome

TToCpPeACTBOM WIECTHCTYNEHYATOrO CHHTE3a MOJyueH aHasIor I0BEHa b=
HOro ropmona N-(4-peHokcndenokcnatun)-O-stunkapbamar (PeHokcH-
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O-yruimcapOamar:N-2-x510pHy1HiI- O-yrrsikapOamat:henokcuraps .

[IpeonaracMbtit TPOJyKT GhUI TOJYCH KOIICHCAINCH B arMOCp
asora s upucyrcrsuu K,CO, 1ipu 100°C u3 4-penoxeudenona u N-2-xJ10pH-
r-O- nuuxup(mmzn:f

L]
(101949
pe

G. KVARTSKHAVA, R. CHEDIA, A. DOLIDZE, T. KORKIA

IS OF N-(4-PHENOXYPHENOXYETHYL)-O-
"HYLCARBAMATE(FENOXYCARB)

Summary

On the basis of 6-stage synthesis the analog of juvenile hormone N-(4-
Phenoxyphenoxyethyl)-O-ethylcarbamate(Fenoxycarb) was obtained. The
scheme of this synthesis is phosgene:ethylformate:N-2-oxyethyl-O-
cthylcarbamate:N-2-chloroethyl-O=cthylcarbamate:fenoxycarb.

I'he final product was obtained by condensation of 4-phenoxyphenole
with N-2-chlorocthyl-O-cthylcarbamate at ]()tf’()‘ in the presence of K,CO,,
under N,
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LSASGNBITTYs BIGHOIGIASUWS SSSRIAN N> BSGEI ,Q \ ///
U3BECTHST AKAJIEMUW HAYK T'PY3UH
0800 LGOS 2000, T. 26, Ne1-2 CEPUSI xwmmnmmn
BNLENMUIYIY

OUNUYECKASI XUMUSsL
VJIK 543.544

T 10 AHJIPOHMKAHIBUIIN, JL 1 DITPUKAIIIBWIIA,
M. 1. BAYTAHIBWIIA, JT. I YABUAHWJ3E

XPOMATOI'PAOUYECKOE PAYIEJIEHUE CMECHU
HOJIMINKJIMYECKUX VlJll< !()/l()l’()}l()ll HA
ME3OHOPHCTOM ) NCTBA M418S.

J10 HACTOSINCTIO BPEMCHH IICOJIM T MM TAK HA3BIBACMBIC MOJICKYJISIPHBLIC
cura tuia NaX, CaX, NaA u CaA HUPOKO HCHOJL30BAIMCH B HPAKTAKC 130+
BOM xpomatorpaduu | 1]. OJHaKO BOSMOKIOCTH HECOINMTOB OIPAHMUCHDL, TAK
KK HAMOOJLIIMI PABMED “BXOMBIX OKOH YTUX JICOPOCHTOB HE HPCBBLINIACT
9A, 1 o1 MOLY'T GBITH HCHOJIL30BAHBI JUIsE PABICICHMSI CMCCH TAKMX COC/M-
HCHUH, MOJICKYJIbI KOTOPBIX CHOCOOHBI HPOHUKATD B HHOJOCTH BLINICYKA3aH-
HBIX HEOJIMTOB [2]. BCICICTBUE HYTOIO OHK HPUMCHSIIOTCS, B OCHOBIOM, JUIs
XPOMATOTPAPUUCCKOIO PA3ICICHUS TA30BBIX CUCTEM M CMCCEH JICTKOJICTY UMX
OPraHUUCCKUX COC/IMHCHUI

He/aBHAC HCCHCOBANMS, CBABAHILIC ¢ CHHTC30M HOBBIX HOPHCTHIX TCII,
YHOPHJIOMCHHBIX MC30HOPUCTHIX MOJCKYIPHBIX CHT, HPUIUUICKANIHX KK
cemekersy M4 1S, B 3HaUMTCIILHOR MCPE PACHTMPHIIM BOSMOKHOCTH MX HPAK=-
TUUCCKOIO HPUMEHCHUs. PasMEphl MK, BEPHEE, HONCPEHHBIH JIMAMCT] Kalta-
JIOB B YTHX MATCPUAIAX, B 3ABUCUMOCTH OT YCIOBHH CHHTC3a, MOKET MCHSTh-
et B wmanasone o1 15 10 100A. Takum 06pasom, BO3PACTACT LCPCLCKTHB-
HOCTL MX MCHOJIL3OBANMS B PA3IIMUHBIX 00JACTAX HAYKHM M TEXHUKH, B HaCT-
HOCTH! B CCIICKTUBHOM KOH(PUIYPATTMOHHOM KATAIM3C, B AHUIMTHICCKOH XPO-
MATOrPAGME JUlsE PA3JICIICHASE CMECCH OOJILITUX 110 PASMEPY OPIalMuCCKUX
MOJICKYIL. METOJIMKA CHETE3a Y1010 ajtcopOcHTa upuse/icta B padore [3],
cocran (sec. %): Na-2.76; Al-3.03: Si-42.5. C<0.3: N<0.05; Si/Al=30. Pasmep
(MAMECTP) Kalaion okoio 40A

C HEILIO XHMUUCCKOR aKTHBAIMH HOBCPXHOCTH MC30HOPHCTBIX dJICOP=
Ocenron, onu 00padarbiBanc, 0,1 N BO/UILIMU PACTBOPAMH COJIC
KMCJIOIO KaJIMUSL M CCPHOKMCIIONO Tajuiust 4]

XpomatorpauucCKue CBC 3 MCXOJUIOTO U MOJIM(PMITHPOBANHOIO aJt-
COPOCHTA MCCIIE/IOBAIMCH B BAPUAHTE TTOBCPXHOCTHO-CIOHILIX COPOCHTOB
[5]. Perkum akruBanmu COpOCHTA B XPOMATOrPahUaCCKOM KOJIOHKE! 300°C s
TCUCHUE OJIHOTO YACA B TOKC HICPTHOIO rasa-nocures (N,).

XPOMIATON PAPHHEECKHE HECICIOBAIHS OCYIIECTRIBUIMCE Ha XPOMATOrpade

A30THO-

mapicn JIXM 8MJT, mojt.3. JUna kostorku - Im, jmamerp - 3 mm. Temiuepa-
TYPA KOJIOHKH H3MCHSUIACH B )IMAIA30HC 200-280°C, ICMIICPATYPA HCLIAPHTCIISE
-300"C. JICTEKTOP - INIAMCHHO-HOHU3AIMOHHBIA, B KQUCCTBE I'a3a-HOCH TCIIs
HCIOJIB30BAJICH 4301 € PACXOJIOM 20 MJI/MHUH.
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B kauccerne MOJICJILHBIX CMECCH Obuin HUCIOJIL30BAHBI ll()JlH[lHKJIH'*lC&\I {l///
YHICBOJIOPOJIbI, CUHTC3UPOBAHHbIC B Jldl)\)pdlﬂpvﬂd OPraHUukYuCCKOro LMU {J
U®OX [6] 1 HEKOTOPBIC HPOU3BOUIBIC ajtamaTana |7]. L”,d _mu 0194

Bradu. | npuseicns BPEMCH 1 KOYpPUImCHTL
ACHMMCTPUYHOCTH OTICIIBHBIX YITICBOJIOPOJIOB Ha MCXOIMHOMN 1 MO)IM(])HIIM-
poBaHHBIX hopMax.

TaGanma 1
Bpeiena yrepsupanus ( 1) u xooddmimentni acusmerpuuoctn (K,)
HOTHIIICCRN. VINICBOOPO/IOB 1 HOXOAHOH 1 MOAR(DULHPOBAHILIY (hopMax
Mesouopuetoro aeopdenta. Testieparypa narpena xpossarorpadmucexol
250' 'C, jumna komouku 1 M

KOIOHKY

Moiuspoarnias dopya
MEIONOPHCTORO tcopertia

Hesomas
dopya wero-

Coparut | dopy | Hasmannie HopIkTORe z
| | “MA | TMA |
| b !
I K e K
5,5.10,10-rerpavct | |
83-84 4b,5.9b,10- ||mllll,lulu { 26 | 075 29 0.70 | 35 0.67 |

TO O e ST T0 | 1
168-169 | rerpanupormuierio (2. 1ayavien | 33 | 072 | 50 | 067 | 52 | 064
5. l-wmrorekcan |
7.8,10.10-okavenui- |

oCullo | ST L7138 | b5 Ob 0epanupomuero | 66 | 073 | 73| 068 | 75 | 065
Q.1aymye | | |
. 2,4,5.5.68.10,10-oK1asenitt- |
MCxiHo, I 116-117 | 4b,5,9b,10- 71| 070 | 79 | 067 {108 | 0.63
@ |
| 145,5,69,10.10-0kramer I
1zt 136-137 | 4b, 91 | 066 | 118 | 0.60

‘)h1(l-mpammnmu\,lm 88 | 008
EAT T

I\’/‘)m]numm - I
CueHyy y 118119 J\\S‘)hIU-h.m.nlupmuu 102 | 0.70 | 104 | 067 | 123 | 0.65
2.1a I -wonen
T

10-

150-151 | Ju01u-4b,5.95.10 - 158 | 0.67 | 160 | 0.64
gt @ laymyen
1

Cally 164 | 0.62

10, 10-rexcaveni-4b,

MCyHa 137-140 \p’ll(up(»nllmuo | 279 | 057 [ 297 | 0.55 | 300 | 0.53

1,4,6.9,. 10, l(\»h.kmmllu b,
| 5,9, 10 - terpanuponiteno
Q@1 aymerS,

T
nCubhy 179-180 341 | 055 | 356 |

|

| 052 | 359 | 0.50
|

|

[Kaic BHJIHO U3 TAOJIMYHBIX JIAHHBIX, IHOPSJIOK HOUPOBAHMST H30MCpPOB C
00meit hopmyioit C, Hy | Hesth3s CBA3BIBATE C TEMIEPATYPOM HX [LIABJICHUS
0-M30MEP, € 0OJICC BRICOKON TEMIICPATYPOH TUIABICHMSI, HOUPYETCsE panee
COOTBCTCTBYIONMX M= U H-M30MCPOB. BepostTio, 710 08ycinonieno kondu-
I'YPANMCH AHUIMBHPYCMBIX COC/IMHCHUM T1-u30Mep GOJIEE CHITLHO ajicopou-
PYCTCs HOBEPXHOCTHIO ME3011OPUACTOrO u]lC\)pGCll'l'd. ueM COOTBETCTBYIOIIMUEC
0= H M=M30MEPbL. AHAJIOTMYHO YIOUPYIOTCS U M30MEPBI ¢ OOIIEH dopmyIon
C,, 1, Ha nopsiiok 2JH0MpoBaHUs COC/MHCHUM CygHly, u Cy L, BeposiTiO,
TAIOKC BIMSIOT KaK KOHPUTYPALMS MOJICKYJL, TAK U TCMICPATYPA IIABICHHSI

Kak Buu1o u3 raGiuuibix JAHIbBIX, BPCMCHA Y)ICP/KHBAHMS Ha MO (-
TMPOBANHLIX (POPMAX SHATHTCILHO BO3PACTAIOT 110 CPABHCHHIO ¢ HCXOMHOM
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(DOpMOH, a KOIPHHUIMCHTBI ACUMMETPUUHOCTH, HA0DOPOT - yMcmm};\r\{\é//
BeposiThO, ¢ yBEAMUCHMEM 3aPsiia 1 PAMyCa KATUOHA YCHIMBAIOL G, Ll Iy
JUCHECPCHONHOT) B3AUMOJICHCTBIS MEAILY MOJICKYIIAMH COPGaTa 1, SOOI
B psLy: MA<Cd® -MA<TI’ "-MA, 410, B KOHCUHOM HMTOIC, CHOCOOCTRYCT
HEKOTOPOMY YJIyHIICHHIO PAICIICHHsE AHAIM3UPYCMBIX COC/IMHCHHUH

B 1ali1. 2 1PUBEICHBI KPUTEPHH PABHOMEPHOCTH (A) pasyjieicuus [ 8] muo-
FOKOMITOHCHTHBIX CHCTEM Ha HCCIIC/IOBAHIBIX COPOCHTAX B 3aBUCHMOCTH O1
TEMICPATYPBI XPOMATOrpahUICCKOH KOJIOHKH.

TaGuuma 2
Kpurepuii paBHOMEPHOCTH pasieicHus (A) MHOTOKOMIIOHCHTHOH cMECcH
HOAMIMKIMMECKUX VIICBO/IOPOJIOB HA HCXOIHON M Mo prIMpoBatioii gopyax
MEIOHOPHETOTO a/1COpOEHTa

Moanduimponaii
Hexo:mas ropyia
Iunn.pdl\p.x hopya nsoopicTOro
Moyiemnas emech MEIOTIOPHCTOTO.
KOAOHKH. e ancopte |
. A Cd-MA I T MA
Bemon-Cythro Cablurst Cadblignt ¢
b 00 0.029 0.049 .05¢
Caallio (5 koum) 20 e |t
Ben104-CagHaz-Caytag-0Ca i -w Coglly 230 | 0.081 01| o014
Caillyg- Cagtliomt CarHyenCarin(9 Komm ) [ 0.13 016 | o018 |

Anajms HPCHCTABICHHBIX JIAHHBIX HO3BOJSACT CJICIATH BLIBOJL, 1TO Oosee
CCJICKTUBHBIN, MOJIM(DUIMPOBAHHBIN COJBIO TAJUIMSL, AJICOPOEHT CHIOCOOCTBYC
)
JIyHIIEMY PA3IACJICHUIO YITIEBOJAOPOJIOB LIPH TEMIICpaType 25d'C (puc.1).
R

O 1 3 Swmm O I 2 4 Swmmw O

Pric. 1. XpoMatorpamma patieicis (enirHKoMIOHCHTHOH ¢

1CCH TOTHIMKITHICCRNN
VIICBOJOPOJOB: a) HA HEXOIAHOM ucmnupvxcln\l ancopGenre (MA) u cro
MoAH(HuHpoBanbX popmax: 6) Cd . B) TI"'-MA. Temneparypa
pnwxm;mpwmmu KOTOHKH 25 m 1 - Benson
3 - CyyHyg 4 - 0C,H. =N G 6, =50, HLge 7' G HL o 85 € HL

26

9 - 11 CyyHy,

300 305

AyamanTan HPEACTABIACT coboi PHIMKITHHCH KUH HACBIIICHHBIA MOCTH-
KOBBIH yIJICBOJIOPOJL ¢ dMuupuyeckoi popmynoit C H ;. Ero crpoenne
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AW
MOXKCT OBITH TPCICTABICHO B BUJIC TPEX HHKJIOTCKCAHOBBIX KOJICIL B KOIIZI%D//

Maimu kpecia [7]: 1 9A4MI5Y
EY _UJ'uu

AJAMaNTal SABISCTCH HAMO0JICE YCTOHMMBLIM M3 TPHIMIJIMICCKUX yIIIC-
BOPOJIOB, 4TO OOBACHACTCS TCTPAVIPH UCCKOU HAIPABJICHHOCTHIO CBSI3CH BCEX
ATOMOB YIIEPOJI ¥ MX (PUKCUPOBAHHBIM HOJIOKCHACM

B ratul. 3 NPUBEICHBL HEKOTOPBIC XPOMATO! PaUUCCKUE XapaKTCPUCTH-
K4 IOHPOBAHHS IETBIPEXKOMIOHCHTHOR CMCCH POM3BOIIBIX a/@aMan Tt
HA MCXOHON M MOZM(HUIPOBAHIEIX (POPMAX ME30HOPUCTOIO ajcopoenTa.

3 TIOJIyICHHBIX JIAHHBIX CJACYCT, HTO TOPSJIOK NHOUPOBAHHS AHAJIM3U -
PYEMBIX BELIECTB HE 3aBUCHT OT UX TCMICPATYP IUIABJICHHS K OUpeEIsICeTCs
crenMpUKOR reoMETPUUECKOR KOH(HUIYPAIMU MOJICKYJI YKA3AHHBIX BLITIC
coe/tMHEHUI

AHajins TPCACTABJICHHBIX lld"l‘ll,lX YKa3bIBACT, 14TO Jiy4iiee pa 3JICJICHUC
upon3BOWLIX ajamantana (T, -25() "C, puc. 2) nporexomT Ha Gosiee celek-
TUBHOM a)IcopOCHTE, T. €. wa ajicopOenTe, MOAMQPHUIMPOBAHHOM COJIBLIO
TaJUIAsL

Zwmm 0 1 2 Mmm

N
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Puc. 2. XpoMaTorpaMMa pasieicHus eThpEXKOMIOHCHTHOH CMECH HPOM3BO/LIEIN

ajtaManTama: a) Ha HCXOAHOM Mesomopucrom ajcopSente (MA) u ero

onduimposannbx dopmax: 6) C& -MA: 8) TI''-MA. Temueparypa

xposarorpaueckoi koronkn 250°C. 1. - Bewson: 2. - Gpom-aiamantai; 3. -
2-IHAPOKCH-2-ITHHIII-aaMAHTaH; 4. - | MCTHI-3M-KCHION-0/laMaHTan
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Takum 06pa3oM, UCCIIeI0BAHHE CHHTE3UPOBAHHOTO ME30MOPHCTOIO MaTe-
puana M41S u ero MoaMUUMPOBAHHBIX (GOPM MOKA3AI0 BO3MOKHOCTE €rO
[pUMeHeHHs B KauecTBe aAcopOeHTa B ras0a1copOLHOHHOI XpomaTorpadum
JUIS aHasin3a TPYAHOPA3AessieMOil CMeCcH psijia MOMMUMKIHYECKMX COelH-
HEHUt.
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T. ANDRONIKASHVILI, L. EPRIKASHVILI, M. ZAUTASHVILI,
D. CHAVCHANIDZE

THE CHROMATOGRAPHIC SEPARATION OF MIXTURES OF
POLYCYCLIC HYDROCARBONS ON THE M41S MEZOPOROUS
ADSORBENT

Summary

A possibility of using a new M41S mesoporous adsorbent with the pore
sizes about ~40A for chromatographic analysis of heavily separable mix-
tures, consisting of polycyclic aromatic hydrocarbons is shown.

It is established that the excess of cadmium and thallium cations in the
adsorbent is promoted by an increase their separation ability with respect to
the investigated mixtures.

The adsorbtion-separation properties of new adsorbents were studied in
of surface-layer sorbents: mesopotous materials have been deposited in the
variant solid Celite-545.

The optimum conditions for separation of nine-component mixtures,
containing a row of isomers of dibenzenepentalane derivatives, are selected.

A possibility of chromatographic separation of some adamantanes deriv-
atives is also shown.

The separation ability of the chromatograpic column is determined by
estimation of the separation uniformity criteria (A).
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PACTBOPAMU COJISIHON KHCIIOTHI PA3JIAYHON KOHIIEHTPAIIHM TIPOUCXOIAT \u-\'//%
HECC uacTHUHON aMOP(U3aIHMK, 0GPA3YETCs HEPErYIPHAs CUCTEMA TIEPE~

XOJIHBIX MOP, OIHAKO HEOUTHASL MUKPOIIOPUCTAs CTPYKTYPa JIOKAIbHYGOXT() 115
pansierest. [IpenpapuresbHas TepMooOpaboTKa yBEIUYHBACT KHCIOTOCTOR-
KOCTh QHAJIBIMMOB, B PE3YJILTATE MOCICAYIONEH KUCIOTHOH 06paboTkh 06-
PasyeTCs ONIMUAIOMAACH CUCTEMA HEPEXOJUHBIX HOP. i

V. TSITSISHVILL N. DOLABERIDZE, M. NIJARADZE,
M. ALELISHVILI, D. CHIPASHVILI, T. GVAKHARIA,
G. TSINTSKALADZE, G. STURUA

MODIFICATION AND CHARAC”
OF NATURAL ANALCIMES
2. Study of particularities of the porous system

Summary

Natural and modified analcimes from Georgian deposits have been stud-
ied by thermal analysis, IR spectral and X-ray diffraction methods. It is shown
that during the acid treatment of analcimes with differenty concentrated HCI-
water solutions a process of partial amorphousation takes place, an irregular
system of mesopores is formed, and a zeolite microporous structure remains
locally. A preliminary thermal treatment causes the enhancement of analci-
me stability against acid treatment; after thermal and following acid treat-
ment the samples are characterized by different system of mesopores.
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HOJAYUYEHUE
DOPM ®H.

H NCCHEJIOBAHUE MOJIMOUITHPOBAHHLIX
JINIICHUTA MECTOPOXKJIEHUA HIYXYTH
(I'PY3UsI)

Peswowme

Hsyuennt MmoymduimpoBaninie JOPMbI IIPUPOJHOIO puiumMicuTa. Mo-
JWMQUITMPOBAHKC OCYHICCTBISICTCS 110 METOJHKE, KoTOpas ObuIa pa3zpadora-
HA HAMM PAHCE. BLUIO H3yUIeHO BIMANMC BHEMIHUX (AKTOPOB HA CTPYKTYPY
KPUCTALIMICCKOR penieTicn neosnta (puiumicnta). 110sBiIeHrE YK301MKOB
B TCPMOIPAMMAX MOJIM(PHITUPOBaHHBLIX (GOPM (DHIUIHIICHTA YKA3BLIBACT HA OI1-
PCICHCHIBLIC U3MCHCHMS B CTPYKTYPC (DUIUTMIICHTA ¢ COXPAHCHUEM KPUCTAII-
JIMUCCKOH CTPYKTYPBI IEOJIUTA.
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G. TSITSISHVILI, G. MAISURADZ.
M. BURDJANADZE, D. CHIPASHVILI,
N. GOGODZE

PARATION OF THE
(GEORGIA) PHILIPS

Summary

I'he modified forms of natural philipsite are studied. The modification
was performed by the method developed by us earlier. The application of
this method was causced by the necessity of determining the effect of external
factors on the structure of the phillipsite crystal lattice. Iixopeaks in the ther-
mograms of the modified forms of phillipsite indicate definite changes in
the phillipsite structure with the zeolite crystal structure remained unchanged
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OPTICAL PROPERTIES OF Cul NANOCRYSTALLI
EMBEDDED IN ALUMINABOROSILICATE HOST NE
STRUCTURES

S
'WORK

Introduction

The Cooper Halides compounds are the model semiconductors for the
investigation of exciton, biexciton and polariton ptoperties. Whereas great
scientific efforts have been made to study the basic propertics of such com-
pounds as CuCl and CuBr, the information about Cul (both for bulk and
QDs) is rather poor. It is related with its polimorphic structure and difficul-
ties to obtain the monophase samples. To get a better understanding of the
problems ralated with Cul QDs, we describe briefly some features of bulk
Cul crystals

At normal pressure Cul has three known modifications [1]. Up to 643K
the stable modification has zincblende lattice (-Cul). From 643°K 10 703"K
the stable modification has wurtzite lattice (3-Cul), and above 703K tlic
material crystallizes in aa-phase. Plus there is a hexagonal layer structure at
room temperature similar to the wurtzite lattice but with a different layer
sequence [2]. The optical properties of bulk Cul films have been investigat-
cd by several authors [3], [4], [5]. The features of exciton spectra in Cul
films strongly depend on the way of their preparation: substrate temperature,
thickness and annealing time and tempertaures. The spectra of films evapo-
rated at high substrate temperature consist from peaks labeled 7,, (mainly
splitted by internal strain) and 7, both attributed to the cubic y-Cul. Addi-
tional peaks W,, W,, W are attributed to the wurtzite structure 3-Cul with a
crystal ficld \p]lllln" of the W,-W, doublet of 0.048 ¢V. The Cul films evap-
orated at room temperature dn not show the W,, W, and W, peaks. Insrtead
the strong H;-H, doublet and H, peak appear. Those peaks are due to the
presence of the hexagonal layer structure. The splitting of the H -1, doublet
is about 0,1 ¢V. For the exciton peaks Cardona’s notation is used [3]

I'he exciton spectra of Cul QDs also reveal the polimorphic structure,
which will be discussed below.

Fabrition of Cul-doped glasses
Based on our experience in producing photochrom glasses, the sodium
aluminaborosilicate host matrix was chosen. Usually, the glass constituents
consist of two main components , the network former and the network mod-
ifier ions. The oxides (SiO,, B,0;, AL O;) determine the structural network
of the amorphous solid glass. The variation of the composition of the glass
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nerwork formers permits to vary the melting and the glass transition 1‘_91%1 /
ature. In the case of Cul-doped 51(1»5&.5 for which the umu)nduLlur;;.;mﬂﬂJuiJ
ponent have low mL,lllnzr? point - 605'C the glass transition temperature was
chosen in the range 650°C - 750°C

The addition of a large and small charged metal modifier ions loosens
the network and determines the viscosity and diffusion velocity of ions in
the glass.

The glasses with Cul QDs were prepared from certified grade reagent (in
wt.%) Si0, - 51,54; B,0, - 25,7; AL, O, - 7,2; Sb,0, - 0,31; Na,0- 13,4, K,0
=],03; Cul = 0,82, and K[ - 1,0

I'he batches were molten in ALO, crusibles at temterature ranging from
1300-1500"C for 2-4 hours a furnace. To prevent the losses of Cu in a reduc-
ing atmosphere and its precipitation on the bottom of the crusible in the
metallic form as well as that of I, because of their high volatility in oxidizing
condition, the melting process was carried out in neutral atmosphere. The
melt was rapidly quenched by pouring onto a cooper plate, resulting in a
clear glass sheets. Several melts were prepared and subjected to different
annealing processes, varyng temperatures and exposure times.

Optical properties of Cul QDs

In this section we discuss the optical properties of Cul-doped glasses.
First note, that the optical spectra of Cul QDs embedded in a glass matrix,
contain, as in bulk material lines related to different crystal structures. The
features of these different lines depend on the glass composition, as well as
on the annealing time and temperature. Some various absorption spectra for
Cul QDs are depicted in Fig. 1-3. One can see that the spectrum presented in
Fig.1 is similar to the one in bulk Cul. It consists of two peaks 7, and 7,
related with cubic phase, as well as of peaks H, and 1, due to the hexagonal
structures. On the other hand, Fig. 2 shows that it is possible to obtain the
QDs with almost pure hexagonal structure (sample a), as well as with cubic
structure (sample ¢). For comparison, the case of coexistence of QDs with
cubic and hexagonal structure is again shown (sample b). However, the growth
conditions to obtain monophase samples require futher carcful investiga-
tions.

In Fig. 3 typical absorption spectra are shown for Cul QDs treated at
different annealing time. One can see that the exciton lines shift to the high
energy with decreasing of QDs size (i.¢. for shorter anneling time). Unfortu-
nately, the obtained samples are not very homogeneous and transmission
clectron microscopy (TEM) investigations do not give a possibility to obtain
the size distribution of QDs with a high accuracy. Therefore, we compare the
experimentally obtained shifts of the exciton lines with the theoretical val-
ues in order to estimate the average radius of QDs

We discuss now the properties of the absorption spectra for Cul QDs
presented in Figs. 1 and 3. Consider first Fig.3 where the shifts of 7, lines
from their bulk position (3.06 ¢V) [6] change between 60 and 80 nu.V This
means that the shifts are of the order of exciton binding energy F, =58 meV
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Fig. 3. Linear absorption spectra for Cul-doped glasses. They have been annealed for
different times at the same temperature.

[6] and hence, in this case the confinement regime is close to the intermedi-
ate one.

It is known, that the region of an intermediate confinement is well de-
scribed by the model of a donor-like exciton, if the electron mass is much
smaller than the hole mass [7]. In this case the motion of the electron is
confined and the hole is situated close to the center of the QDs. The model
of a donor-like exciton is valid for QDs radii a< R<3a_, where a_ is an clee-
tronic Bohr radius. In Ref. [7] the exciton ground state energy is evaluated
by the variational method with a trial wave function and the blue shift o7,
- line is a calculated as function of the microcrystal size. Using these results
we find that the average radii are R= 1.9 nm (for sample a), R= 1.8 nm (for
sample b) and R= 2.67nm(for sample ¢).

It is well known that the experimental study of the blue shifts of the
exciton lines in the dependence on the QDs size together with a theoretical
description is one of the possible sources to obtain some information about
the band parameters in bulk crystals. Note, that such information for a cubic
crystals of Cul, as well as for a hexagonal Cul is not very rich (see[6]). There
are the following data for cubic Cul crystals: the excitonic binding energy is
l =38 meV, the spin-orbit is A ;=630 meV, the exitonic radius is a =16A,
the clectron mass is m=0.33 m“ and there are two difference values for the
hole mass my=1.4m dnd m=2.3 m,. For the hexagonal layered modifica-
tion of Cul crystals the u'umlminnul masscs for the H,- and I,-excitons are
reported in our previous paper [8]: M, =3.7 m and M, =2.3m,. Using our
experimental data below we obtain the translational masses for the 7,,- and
Z,-excitons. In order to do this we again consider now the absorbtion spec-

0
1101945

trum of relatively large QDs of Fig. 1. This Fig.1 shows that the blue shifts of
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13 meV. et
This means, that, L W ave,
ince the mturmcdmwmomJ
governed by the quantization of the motion of the electron, the
shifts of Z,,- and Z,-excitons are for this case independent of the hole mass
and, thus, are the same. For this sample, however, as follows from Fig. 1, the
shift of the Z;-exciton is significantly smaller than the shift of the Z,,-exci-
ton. Therefore one can assume that we have rather a weak confinement and
that the size quantization of excitons as a whole takes place. Below we try to
describe the main features of the absorption spectra in Fig.1 in the frame-
work of a weak confinement. Note, that in the bulk Cul crystals the exciton
binding energy I is much less than the spin-orbit splittingA . Therefore in
describing our experiment it is resonable to consider the valence subbands
I', and I'g independently. In this casc and in the limit of a weak confinement
the spectral position of the Z;-line as a function of the average size R is
described by the following expression:

7.,,- and Z,-excitors are equal to AE, =20 meV and AE,
are \mallt.r that the exc:ton binding energy I
cither intermediate or weak confinemnt regime.

finement i

ho, =B+ A,-E +AE,, (1)
where the confinement encergy [9]
. "
Al./—()677r —_— 2)
2M, R'

As follows from Eq. (2) the shift AE, is determined by the exciton trans-
lational mass M, - The numerical muur F&.Sllll\ from the averaging over the
dhlrlhulmn Ium.tmn oﬁln, pdrln.al S|

3)

where M, is the translational mass of the “heavy™ exciton and¢ is a root of
the transcendental equation cited in Ref. [9]. The root value depends on the
ratio of the “light” exciton mass M, to the “heavy” exciton mass M. In terms
7, and ¥, for the exciton bands the translational
masses arc written as follows

of the Luttinger parameters

m, m,

%™ 5 M R M i

As follows from Bgs. (20 and (3), the ratio of the shifs for the Z,,- and

Z.4-lines is of the form:
W% (H1-2%,
-0 u{ ! y‘] ®
% N Ni+27,

i.e. itis independent on the size of the quantum dots and is governed only by

the ratio of the exciton-band parameters 7, /%, . From the experimental data
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Fig. 4. Dependence of the ratio shift of the exciton absorption lines 7, and Z, on the

value 7, /%, from Ref. [9]

presented in Fig.1 follows that the ratio is Ali/’ /AE, =1,54. A theoretical
plot of the dependence of the ratio AE, /AL, on the value 7, /7, is given in
Ref. [9] and is

corresponds either to 7, /3,=0,16 or ¥,/%,=0,26. As noted above, the fol-

repeated in Fig.4 . Fig 4 shows that the valueAE, /AE, =1,54

lowing data on the translational mass are reported: M=m-+m =1,7m, or
M=2.6m[6]. It is, probably, resonable to assume that the smallest value of
these masses corresponds 1o an average translational mass of the 7;,-cxci-
ton, i.c. M=(M+M,)/2. Then, using Eiq. (4) and the ratio ¥,/%,=0,16 or

¥, /9, =0,26, onc obtains that the Luttinger parameters are ¥, =0,73+0,07 and

¥,=0,15£0,05 and the translational masses are: M, =(1.4£0,1)m,,
,=(2,4+0,2)m, and M;=(1£0,2)m,. Now the expressions (2) or (3) together
with the experimental values for the shift energies can be used to determine

the average size of crystallites from a cubic Cul in sample on the Fig. 1. Thus,

we obtain that it is R =3.8nm

“onsider now the other two absorption lines, labeled as T - and H,- lines,
see Fig.1. The shifts of these lines with respect to the bulk position are
AL =29 meV and Ali“v=49 meV, i.e. they are larger than the shifts of the
7., and Z;-lines. It is resonable to assume that the H, - and H,-excitons have
the same binding energies as the Z,,- and Z;- excitons, because of the small
clectron mass and, thus, their translational masses are also large. It means,
however, that the average size of the hexagonal crystallites in our sample are
smaller than the cubic ones, because of the large shift l’ruhuh‘]‘y‘ the growth
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of the hexagonal QDs is more difficult as the cubic crystallites. The 0
short annealing the hexagonal and cubic QDs have the close sizg;%m]ﬁ;\&%ﬁ

long time of the anncaling the former are smaller. In Ref. [8] the (»pllcaf
transmission spectra of Cul microcrystals with relative small average sizes

R=20A and §=]6A, of the order of the exciton radius, have been investi-
gated. The following values for the translational masses of the I1- and H,-
excitons were obtained: M, =3,7m, and M, =2,3m,. Note, that these results
arc found with a formula similar to the expression (2) and under assumption
of equal sizes for the hexagonal and cubic QDs. The expression (2) describ-
ing a weak confinement regime is, however, at the limit of its validity at the
average size R ~a . Besides, the averaging on the size distribution was not
taken into account. If we take the corresponding numerical factor which is
cqual 10 0,67, we find that the masses are M, =2,5m, and M, =1,5m,. Then,
using for the shifts of the H, - and H,- lines Eq. (2) with these values for the
translational masses, we obtain that the average size of the hexagonal crys-

tallites is R =19A, i. ¢. twice smaller than the size of the cubic QDs. One can
try to estimate the translational masses M, and M, as follows. Let us sup-
pose that the hexagonal layered Cul crystals can be considered as a cubic
phase under uniaxial deformation. Then, the transversal and longitudinal
masses in the H,- and H,- exciton bands are equal [10]:
m m
=M = = (6)
N, Yi£7,

where the upper sign corresponds to the 1,-band and the down sign to the
H,-band. Using the value for the Luttinger parameters ¥, and ¥, obtained

above, we find that M 1 ~=(2,35%0,15)m,, M, ~(1,15+0,15)m,
M, =(1+0,1)m, and M, =1 ,7t(l‘l)mu. Thus the translational masses which
are defined, evidently, by the largest ma; are M, ~2,3m, and M, =1,7m,,
These values are close to the experimental values M, =2,5m and M, =I,5m,
given above.

We have also investigated the luminescence spectra of the prepared Cul-
doped glasses. As a source of the excitation the light of high-pressure mer-
cury lamp was used.

One of universal fcatures of the spectroscopy of QDs irrespectively of
the prepapration methods and materials, is the red shift of the emission
relative to the absorption. If one excits a sample with sufficiently high ener-
gy photons above the band edge of the smallest dots (global excitation), the
dots of all sizes will be excited. In this case one obvious reason for the red
shift of luminescence is the existence of the residual size distribution of QDs
in the sample. The other reason is the phonon-electron coupling, the strength
of which is determined by the so-called Huang-Rhys factor S. This factor
refleets the ratio of intensities of one-phonon line to zero-line. For S<1 , the
maximum of the envelope of overall phonon replicas is situated near the
zero-phonon line. In the case S>1 the phonon satellites are stronger in their
intensity compared to the zero-phonon line and the maximum of the enve-
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lope shifts to lower frenquency for phonon emission. The difference between %‘/
the maximum of emission and absorption, the so-called Stockes shift, js % .
given by 3 1101945

Agioeges = 25h0, @

Stockes

and line broadening due the phonon coupling is given by

A)-\\l(.\y:h“ﬂ()z‘/g ®)

If other homogeneous or inhomogeneous broadening mechanisms are
also present, and in the case of QDs they are there, one may not see the
phonon replica structure resolved, but only their overall envelope.

In Fig.5 the luminescence and absorption of one sample of Cul QDs are
depicted with pronounced cubic and hexagonal structures in absorption. We
assume, that two peaks in the luminescence spectrum, labeled as C and H,
belong to the luminescence of cubic and hexagonal QDs, respectively. We
have estimated the Huang-Rhis factor S from the experimentally measured
red shift between emission and absorption for cubic QDs. For the phonon
cenergy in bulk Cul 4o, =19 meV [6] the result is depicted in Fig. 6. One
sees, that the factor S increases with decreasing QD radii (i.e. with increas-
ing of confinement energy) and reaches value around S=3,3 for smallest dots.
The large value of this factor reflects the existence of additional inhomoge-
ncous broadening mechanisms. Note, that the values of S estimated from
FWIHM are systematically much larger.

Infortunately, the quantum yield of luminescence from Cul QDs is small,
because of the existence of deep traps. Besides the luminescence in the exci-

20 . T B
18

15 Cul QDs

14 C20

10K

Absorption (a.u.)

PL (a.u.)

L e .
30 32 34
Photon energy, eV

Fig. 5. Lincar absorption and global luminescence for Cul-doped glass with cubic and
hexagonal QDs. C and H peaks correspond to cubic and hexagonal QDs respec-
tively. The luminescence in the red part of spectrum is duc to the deep traps
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Fig. 6 The Huang-phys parameter estimated from the absorption versus luminescence
shift for cubic Cul QDs as a function of the confinement energy.
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Fig. 8. The dependence of the luminescence intensity on the excitation inte

ton region, the samples reveal strong emission in the red part of the spec-
trum (sce Fig. 6). We were unable to apply the methods of selective spectros-
copy to the investigation of the fine structure of the emission spectra. This
expertiment will be very interesting, because of the rich exciton spectra in
Cul QDs, using an appropriate dye-laser.

Fig. 7 shows the evolution of the luminescence of the sample with Cul
QDs of average radius of 4 nm for increasing excitation intensity I . with
nanosecond UV pulses from a N,-laser (3.679 e¢V). The relative intensities
of the two bands change slightly with . The emission increases fi lightly
superlinear with Iexc and then tends to saturation (Fig. 8). The reason for
this behavior is, probably, the formation of the two pair states - biexcitons.
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WJL DWIAIIBHIIH, C.A. YUKBUJIAIBE, J1.® lOIIYI’?m %
PH. AXOBAJI3E, TU. TABYHUST

MCCJIEJJOBAHME YCJIOBUM Y KHHETUYEC! X
3AKOHOMEPHO CTEM KATAJIMTHYECKOI'O
DMOKCHIUPOBAHUS IMUKJIOT EKCEHA

Pesiome

VYCTaHOBJICHBI ONITUMAJILHBIC YCJIOBHS KATAIMTAUCCKOIO MOKCHIMPOBA-
HUS HMKJIONEKCEHA. MaKCHMAILHBIH BBIXO NUKJIOTEKCEHMO0-1,2 (90%)
JIOCTHUTHYT B CHEYIONMX YCJIOBHSX: OKCHMPYIOIINH areHT - 1EPEKMUCh
BOJIOPOJA, PACTBOPUTENL - AILCTOHUTPHIL, Kdl(UlHilep - H,MoO,-H,0O wnin
(NH)(Mo0,0,,-H,0, remucparypa +70°C [T mex =2,5-30 Moub/i;
[Kar]=0,05 Mdnb/;f;[n O, ]:[LI"[=Const.=1,1. [ Ipy HCHONL30BAHKM B KaCC-
TBC KATAJM3aTOpa uu"pa"lvlouu(i)m'xa ammonus - [H,SO, ]:[Kar]=(6-9):1
MOJIL/MOJIb.

I. EDILASHVILIL, S. CHIKVILADZE, I.. TOPURIDZE,
R. AKHOBADZE, T. GABUNIA

STUDY OF CONDITIONS AND KINETIC R "
CATALYTIC EPOXIDATION OF CYCLOHEXENE

Summary

Optimum conditions for catalytic epoxidation of cyclohexene have been
determined. Maximum yield of cyclohexendiol-1,2 (90%) was achieved in
the following conditions: epoxidizing agent - hydrogen peroxide, solvent -
d«,ulnnlln]u catalyst - H,MoO,-H,0 or (NH,);Mo,-O,,-H,0O, temperature
+70°C. [Cyclohexene] ;=2,5- 3,0 mnl/l |c.dl.ﬂy t]=0,05 mol/l;
[H, 0O, |:[Cyclohexene onstant=1.1; when using amthonium paramolibdate
asa c‘atalyst the ratio is [H,SO, J:[Catalyst]=(6-9): 1 mol/mol

COGIGIGVGS —~ IATEPATYPA - REFERENCES
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LYASGUIBITN; BICEOHOIBINS S3SRINN BOGE) N7

W3BECTHSI AKAJIEMHUHN HAVK I'PY3HUHU ,
400006 LGOS 2000, 7. 26, Ne1-2 cEPHS XUMHUEGEAR 00 01
YJIK 543.544

O. M. MJIMBHUIIIBWUJIY, I11. /1. CABEJIATTIIBWJIN, K. K. XAYATYPSIH

PAYIEJIMTEJBHBIE CBOMCTBA ACKAHTI'EJISI B UCXO/IHOM
M MO/IM®UITAP OBAHHOM MAJIAXWUTOBBIM 3EJIEHBIM
DOPMAX

\ H3ssecTHO [1,2], 4TO 0CO60r0 BHUMAHHS 3aCITyKMBAIOT OPraHONPOU3BOI-
. Hble GEHTOHUTOR, HOJYHAIOIMECS TyTeM 00pabOTKM ITUX aiCOPOECHTOB Op-
TAHHUYCCKHUMH COCIIMHCHUSIMMU U NPOSBIIAIONIUE Opl«'.\ll(?(]]v”":“l)IC CBOMCTBA,
YTO UMCCT HEMAJIOBAXKHOC B CBSI3M C BO3MOXKHOC-
TAMH MX MHOIOCTOPOHHEI'O IPUMEHEHHUS, B TOM YMCJIC B Ka9C€CTBC HAIoJ-
HUTEJICH Xp()MaTOl‘p&l(l)H‘lECKHX KOJIOHOK.
11enb10 JIAHHOM paboThl SBIIOCH XPOMATOIPAYUUECKOE UCCIIENIOBAHUE
GEHTOHMTOBOM IJIMHBI ACKAHCKOI'0 MECTOPOXKIICHHST (ACKAHTEJIs) B MCXO/IHOM
M MOJIMPUIMPOBAHHOM MAJIAXUTOBBIM 3eJIEHbIM (M3) hopMax OTHOCHTEILHO
OTIEIBLHBIX CMECEH KOMITOHEHTOB yriieBostoponos C,- C, n C, - C, cocrasa,
a TaKk>Ke - OMHAPHBIX CMECEH: - BOBMYX - CO, 1 Gensoi - TosyoI.
1 )kuupnmul ThI IIPOBOJIMJIMCH HY XPO-
marorpade JIXM-8MJ1 (mozes 5) ¢ jie-
TEKTOPOM 10 TCIUIONPOBOAHOCTH; JUIMHA
KOJIOHKM cocTaBiisiia 600 MM; TeMepary-
pa Harpesa K(mmu(u MEHSJIACh B MHTEP-
Basie 25- 170°C; B kauccre 1
MCIIOJIL30BAJICS Ieui
Xpomatorpauueckoe HCCIIEIOBaHHE
acKaHrelis B MCXO/HOM (hopme nokasano,
YTO HPU KOMHATHOM TEMIIEPATYPE OH HPO-
SABJIACT OYCHB BBICOKYIO M'{ﬁﬂpa'l'cﬂb"ﬂﬁ'l'h
3 OTHOCHTEJIBHO HEHACHINICHHBIX YTIJICBO10-
POJIOB, B HACTHOCTH OTHOCUTEIBHO QIIG.
IIpu KOMHATHOM TeEMIEpaType Ha ac-
KAHTEJIC BO3MOXKHO PA3/IEICHUE CMECH, CO-
: uomueumm)xuyxa CO, u C;Hg (puc. 1).
12 8 4 0 IIpu 60°C u3 kojtoHKH C TPYIOM Bbi-
{,MHH MbIBAKOTCS lldpd(‘)“H()Bl:lC YIIICBOJIOPO/JIbL,
nanpumep, H-C,H . Iluku, coorsercr-
sylomue H-C,H,; u u3zo- C,H,,, anano-
-2, CH, - 3 Ha acKanrenc HPH TUYHO [TUKY (,3}19, CHIILHO pa3mbIThie. Kak
TeMmepaTYPS T-25C; W IPH KOMHATHOH TEMIIEPATYPE, HIECE Ha-
ckopocTh  rasa-mocutens OMOMACTCH BBICOKAs CEJIEKTHBHOCTH ac-
v=30M/MuH KAHIeNs OTHOCHTEILHO HEHACHIIEHHBIX

~HOCHTEJIS!

Prc. 1 XpoMaTorpamma pasieneins
cemeen razo: O N, - 1, CO,
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YIJICBOIOPOJIOB, B HacTHOCTH oTtHOCHTENLHO CHy. Brimeykasanusic K
mmcn ThI BBIMBIBAIOTCS M3 KOJIOHKH B CIIC/LIOTICH MO CIIC0BATCILHOCIT (307,
C - 1-CH - Gy Takast 10CIe/ioBare/LHOCTD AIOMPOBANH, ‘mm&;u
m.uum XAPAKTCPHA JUIst TTOJSPHBIX &/ICOPOEHTOR, Ha TIOBEPXHOCTH KOTOPBIX
B POJIM AKTHBHBIX IICHTPOB BLICTYIAIOT KATHOHbI cd I Na'. Tak kak B
ACKANICIC OCHOBHBIMH KaTHOHAMK sipJisiioTest Na' u Ca” ', 10 B3auMOJeHCT-
BHC HCHACBITCHIBIX YITICBOJIOPOIOB € YTUMH aKTUBHBIMM IIECHTPAMH HOCHT,
B OCHOBHOM, HOH-JIMTIONLHbIN WM HOH-KBAZIPYTIOJLHBIA XapakTep. B cucreme
LIIMHA-TIPOIWICH HMCCT MECTO CHIILHOE TT=2JICKTPOHHOC B3AUMOJICHCTBHC €
KaTHOHAMH MOHTMOPHIUIOHHTA

Ilpu Temieparype XpoMarorpapuueckod KOJIOHKH 8¢'C na ackanrene
BO3MOKIO pasaencnue emecu: O,+N,-CO,-Cy u-C,H,+ n30-C H
(puc. 2)

P’

10

UMHH 3 2 1 0
Pue 2. Xpomatorpamma payieienus eveen rason: OyiN,-1, CO, - 2, CHy -
1-C,H,, -4, m30-C,H,, - 5 na ackanrene upw remueparype T-80"
Pasa-HOCHTEN V= 30M/MuH

L CKOpOCTh

M0/ UIMPOBAHKE ACKAHTCIIS MAJIAXHTOBBLIM 3CJICHBIM IPUBOJIAT K 3Ha-
UHTCBLHOMY CHHIKCHHIO YJICP/KHBACMBIX O0BEMOB MCCIICIOBAHHBIX YIIICBO=
JIOPOJIHBIX FA30B.

CHSYET OTMETHTH, 4TO MOJM(UIUPOBAHHLIA OOpasell Bejier ceds Tak
KC, KAK M ACKAHKOJN (TAKIKE MCCICHOBANHBIA HAMM) HOCIIE aHAIOTHUHOR 00~
paboTkr. Tak, BpEMst BBIXOJd HPOIMIICHA A HTOM 00pase yMCHLITACTCS 110
CPABHCHHMIO € Cro MCXO/HOM (HOPMO# B HAMHOIO GOJILIICH CTCHICHH, YCM BPC-
M3t BBIXOJIA IPOTAHA,

1a ackanresie Hocse Mo pUUUpoBanus M3 KOMIOHCHTHI CBOGOIHO MIHO-
MPYIOTCS M3 XPOMATOIPadutCCKON KOJIOHKH YIKE 1IPU KOMHATHOM TeMIICpa-
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X

2+3+4 Type B CHEYIONER 10CICH0BATEIILHOCTH! %‘/

5 CO,-C,Hy- C,H, - m30-C,H, - u-C H, 9Z81557
MO TEMIIEPAaTyPe KHHCHU HTHX W09
HOHCHTOR, 9TO yKa3biBactT na rujapodhod-
HOCTB UCCIICIyEeMOro ajicopdenra. Xpoma-
TOrPaMMa PA3ICICHHS CMCCH YTUX KOMITO-

6 nenton: O, + N,-CO, + C,Hy + C,H-m30-
C, H,,-u-C,H  npeycrapiena na puc. 3.

Ha uccienryeMoit opranonpoms3BojiHol

IJIMHE HMCET MCECTO MOJIHOC Pa3/ICIICHAC

1 TOYTH BCEX OUHAPHBIX CMEC ),+N,-CO,
(pasnenenue nenonnoe), O, + Ny-C,Hy,
0,+N,-C,H,: O,+N,- 11-C,H, , O,+N,-n30-
C,H,(puc.4).

Ilpn Temneparype xpomarorpadu-
ueckoit kononxu 170°C ua MO UM~
rorpasa pagietenns POBAHHOM 0Gpasie ackanress Opuio
s0: O,1N, - 1, CO, M3YUCHO TAIOKEC PA3ICICHHC CMCCH Cs-Cio

sHg - 4, m30- H-TapauHOBLIX YIJICBOJMOPOJIOB M CMCCH
-5, H- L I[,‘, - 6 maac- Gensouia ¥ Tonyona. Kak Bumo wus3 puc. S,
KUHICAC, MOAMPUIHMPOBAH- 111 KOTOPOM HPHUBECHBI XPOMATOIPAMMbI
HOM MAIANHTOBBIM SCACHLIM pasg)i¢jicHus JIBYX CMCCEH, COCTOSNIMX U3
testeparypa T2 25 C. CKO- v giyrix KOMIIOHCHTOR, CICHCHE Pas-

pocTh rasa-gocHIens o Gl
1 e JICHICHUSE HX HCBBLICOKASL.

4 2 Q
tMHH

g 2 Z
2 4 3
3 2
T\ x
8
o o
o)
o
A r B 6 a
Z Z 2 z z
% i o e i
=) o s ) <) S
3 0 0 20 .2 0. 20 ©
CMHH

Pitc.4. XpoMarorpaMybl pas/ie1enusi GUHAPHBIX CMECCH 1
C,Hy, B) O#N,- CiHg, 1) O+, 1-CHyy, 1) Oy +N,- m30-C }[“ na acianr
MOAMPHUIHMPOBAHHOM MAJaXHTOBBIM 3EICHBIM; TEMIEPaTypa 25'C; cropocrs
rasa-HoCHTENs V=1 SM1/MUH
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3 []

-—— GMHH

PHe.5. XpOMATOrpaMMEI PayICICHHS:
) CMECH H-TIapadHHOBEIN YITEBOIOPO/OB: | - rexcan, 2 - remTan, 3 - oKTan,
4 - Homan, 5 - jexar;
) Gunaproii cyeci: | - GeH3oN, 2 - TOTYOT HA ACKAHTEE, MOAR(HIHPOBIHHOM
MATAXHTOBBIM 3ereHbIM; Temmepatypa T=170°C; ckopoeTh rasa-HocHTeNs
v 1 5wa/Mun

Ha OCHOBAHMH MTPOBEACHHOIO XPOMATOrPahUIECKOTO UCCIIC/IOBAHMSI Clle-
JyeT elie pa3 OTMETHTh, YTO 00paloTKa aCKaHresisi TAKUM OPraHUYCCKUM
M\‘/lﬂq)“Kﬂ'l‘()p()M, KAK MaJIAXUTOBBI '}CJXCHl)lﬁ, TIPUBOJIUT K CyHIECTBEHHOMY
YMCHBIICHHUIO €ro y)le)l(Hl!‘lell[Cirll CINOCOOHOCTH OTHOCHTEJIILHO
wxomnonenton: CyHg, CiHg, n-C,H,jn u3o-C,H

10 10

KanKaickuit MHCTHTYT MUHEPAILHOTO chipbi (KUMC)
uv. AL AL Teatupesmse Hoerymio 20.07.1998

(M. 8203608300, B. LdBILIB3NTN), 8. bOSRISTONS60

SbASEBITOL LOFIOLO RS BSWSINSNOL 8F35600) 8BMROBOGNGIZITN
BMGIBOL RYIMBNN 0130LI>I0

bagbondyg

Bo®otygdueos obgebob bobo@mb aqsamsnggm 0obgdob Lefyobo o
Jogodo@ol 3F306: 3o )& 3g80b JbmBoBHmpabogomeo
8080233030 Cy-Cy @ C = Ci 50%0“'%0@5 g00bogeb Fydrasto Gordn
Bobygggob gd3cby w“ Lo o oatgmgg 30géo - (0@505"0”@0 &negoee
BoBoryyrro batrgggdol dodotron.
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Eokn5nbas: | Ama Al s6s prnl By Ren ol USbher S benrral, deen ol 2/,

Lgeradtrontodel mtgho EbBebRsmBomgBols Jodsbm, gapéy bofgbgdlil

o8B0 6obBobdool o@mighob ghobaoto Gogbgol Bxdpagmmdabab:

@oagbamns, God domedodob 3faobaor 3 Grbgds 3636y

33g0bgal olysbagmel Tgaaggdol mBstasbmdal moboymge Babgggdol
333635 ¢5g30b B0t

O. MDIVNISHVILI, SH. SABELASHVILI, K. KHACHATURIAN

SEPARATIONAL FEATURES OF ASKANITE GEL IN INITIAL
AND MALACHITE GREEN-MODIFIED FORMS

Summary

Chromatographic investigations of Askanite bentonite clay deposits have
been carried out in initial and malachite green-modified forms with respect
to separate mixtures of hydrocarbon components of C,-C, and C; - C,, com-
pounds, as well as to binary mixtures: air - CO, and benzol - toluol.

It is shown, that askanite gel in its initial form shows higher selectivity
with respect to molecules of non-saturated hydrocarbons, in comparison with
H-paraffin hydrocarbons of the same quality of carbon atoms.

It has been established, that modification with malachite green results in
the considerable decrease in retentivity of askanite gel, with respect to com-
ponents of separated mixtures.

@0GIOIGVGS — IMTEPATYPA - REFERENCES

1. Ipum P. D. MUHepanorus u pakTHueckoe nerons3osanue muH. M.: Mup,
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2. Ulapkuna 3. B. CTpoenue v CBOICTBA Opr: JIbHBIX CO
Kues: Haykosa aymka, 1976, 92.
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LOASGUBIT(TI BI3ENIGIBITIS SSSRIBNN 85G6
MBBECTHSI AKAJIEMMA HAVK Il l’Y’iVlM
08000 LIGS 2000, T. 26. Ne1-2

U3 536.63.546.783
6. JTH3Y, 6. 95BN

B306ICNOL LEGVISTGNL 83MEI MILORIGO 8ISGN bLESGIdOL
BIGIZ0L MIGBMRNESNSTN 356H58IGGIBOL ROBMSNRIZIIdS
850) LOGVISTGIX 0I30LI>IBAISE

PBabsadogaoe ogeéiool B9 60bosbagy, aofye Jobo NaCl-b 4o6 goblbgs-
andue ghobdormbo b@&ujod(w 1Bob 316y Bgots bLBotgdby aoatarBob
duEgedgdo.

oz Aol gm0 s @ilagedn, ablidsho, by, mob-

03000 96300106debb b3 o 3ghgel gbg l(”b.]CY‘A‘CJE‘ geato-
ob, 00rgorobifobydebgb Go olgam 6d336grmged Sotbodgdtgdl, 00 do-
Gouiton BIbibsloscrn; eicsdealag, J96A06 HErRISEMM Fentrida, dsés bUbatn.
Bob §ot3ei3gdByem oebms dmgrotrcbogoobeedo dodotngds s satgmgy ocbms
ssbogagos dsmn ol grrgddbebiemo Béggbob dodgdel dobgrgao.

gotrorde, gagmarobfobgbos febo Seibogogdaeb BBddBgeregbare aoob-
00 orabybols Gorgmds, oG @ssbeegion 3mdngogies o6y
Bols gereabogoobagotmo bogbgobe, mbmbega [ 1] ooygebe Bgbggol gboragnical
A ioshstren syoddinessdees, Grdgenncs bsydsons sséias aianboo blisser
oo bizorooUbis U dtmthnto 3cbq dpsénb blBsombobsesb (63 datnbion,
&l Lofigobo o Beporraeabo ged3mbybéndob dnbgds @osbrregdon néoBso-
br00).

AlL = X, X,CmnZ 7, (AR/R),

oo ' g330bogyrmo 3\:&\)3‘]@&00, X @ X, degigéro Forgdo; Z - qeabo-
Bogugto goabxde; R gomombob ooyl m - s¢hmdos bogbgo aemédyme-
Bo; n ,mm«sqmsaonud@ GobgoiAR — gscr0mbms Gopogdol bbgomde.

830b ymgorrgb®zyadol gomgorrobfobyde, ¢o6 13000 bgdeIes 10b-
30031300 Igoto blbobygdobomgal, 0fagabAHL, médyvirmol 3mwogose3nob.
oo Go Fbganedsdo Ae — dgoto blBobob bigms §@33eBgbgbobomgol
0brmdob botrolbol (3emogmgde J@BEgEEGeGe0b dobywgom wéumbegds [1]
oo bsbom Fobdmomaobo Fobodwydotry gméume:

AHL, = 332X, X,[A/R(A¢ )'+C'mnZ, Z,(AR/RY’],

boog A - Boteneibeb gobbenbens, G - C/664, R 303ea0lobydo A-Bo.

b aodmbodmemgde wbbubacy uAII 36336 b 35860l o osh-
@ogeb gJbdbobeornbme Sz Eion Dintan BUBSEtAlsersob iEled
néon Jocegfoybobo s duoggpolboogol. Feanid et bomeo

900beogol ororgdyrre Fogdbo ombrbedol gerorgdol séoowodoty
Eheli e seadliFabrts, dosings soImntin Qebdueob Gacorgde Fydenao i
boon [1]:
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AH, = 332X, %,[-X, X, A/R(Ae Y'+C'mnZ, Z,(AR/R)’]. ‘Q\///

77

93 Beatdeom aomgeomo AH,, -ob 366336 mbgdo boathdbmberow daf: i
00 o | 1]ogtmébo bbuyros obogdumow doohbyal, md gotrodogorrd HEsyiuads
396¢00b ByAGa dyolr bUboly¥dn At Logdomm 3668369cmgobo bowowge ©o
Beaboapbyros 5db3nG0dgbEmeo dmbodbal motgmgomn Bywgaido.

08 otr0bomgol fbo@ebo B0kl odab Buporyeeto dgoto blboty-
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H. JIEXXABA., H. JI3BAI'HUJ13E

TEPMOJMHAMUYECKHWE HAPAMETPBI CMEIIEHHST
OKCHU/IHBIX TBEPJIBIX PACTBOPOB CO CTPYKTYPOI
HINTAHEJM U CTPYKTYPHBIE CBOMCTBA TBEPJIBIX
PACTBOPOB

Pesome

TIpe)ICTaBICHBI PE3YIILTATL MCCICOBAHMS TEILIOT CMETIeHMs - A [ HAs
KCJIb = HAHKOBBIX, KOOWILT-IMHKOBLIX, JIMTHI - IHHKOBBLIX PEppUTOB U (ep-
POAOMMHATOB HUKEJIS M JIKTHSL METOJIOM BLICOKOTEMIICPATYPHOIO KAJIOPH-
METPHUECKOrO pactBopenus (katopumerp Kamsse, 700°C).

AHAJIM3 PE3YILTATOB TEPMOJIMHAMUUECKHMX [TAPAMETPOB CMEIICHHS JIaeT
BO3MOKHOCTE SAKIIOUATE, HTO BO BCEX M3YUCHHBIX CHCTEMax (kpome dep-
POWHOMHHATA JIMTHS) UMEEM CTAOMIIM3UPYIONIYIO YHEPICTUKY CMEITICHUsE

JUst OJIOOHBIX TBEP/BLIX PACTBOPOB TCOPHsi M30MOPPHOR CMECUMOCTH
JIOJIKHE PASBUBATLCA € YHETOM HEQUIMTHBHOCTH H3MCHCHM S XapaKTepa Xu-
MHUCCKOH CBABH (CTENEHM HOHHOCTH) 110 OTHOHICHUIO K KOHIICHTPATIHH
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N. LEZHAVA, N. DZAGNIDZE

30 U
THERMODYNAMIC PARAMETERS OF MIXING OXYDE '§6Hﬁ
SOLUTIONS WITH SPINEL STRUCTURE AND
STRUCTURAL PROPERTIES OF SOLID SOLUTIONS

Summary

The results of investigations of mixing enthalpy of nickel, cobalt, lithi-
um ferrites and ferroaluminates of nickel and lithium, by the high-tempera-
ture solution calorimetry (Kalve calorimeter, 700°C) are presented.

T'he thermodynamical parameters of the solution presented here allow
one to conclude:

We have the stabilizing mixing enthalpy in all the investigated systems
(except lithium ferroaluminate) AH,; <0.

The isomorphic theory of mixing should be developed with allowance
for the nonadditivity of the change in the chemical bond nature (degree of

ionicity) with concentration, when calculating the AH, ; values.

WNOIHSGTIGS ~ IMTEPATYPA - REFERENCES
1. Vpycos B.C. Teopus nzomopHoit cmecumoctu, M.: Hayka, 1977.

Navrotsky A., Kleppa O.1. J.Inorg. and nucl. Chem., 1968, v. 30, 3, p.479-
498.

N

132



o
LOBOGOBITML BIBENIGIBINNS S352IFNNL 8536 '\

U3BECTUSI AKAJIEMHUHU HAVK I'PY3UN

308006 L3GOS 2000, T. 26, Ne1-2 CEPMSI XM\AMlllmc s

0S4 541.15.661.641.2
3. 35306RIBNN, &. MIIBIGIBINT0, 0. dobSIT, J. SLOMNSEN

Lb3ORILEBS SIBIZGEMGIBOL BOZIES TNMOGLIENGIBNL
GOROSBNV-3080V6H dOGROSFE5%I

BgLfegrowros bbao@obbsa SFGpOregReb — gobeboral Bbedodomby
gorogrol Liobol Lgb w { m@noo e-dodone am@agaso-
%. bagaeoa o 0ye, L 'bfu — AsS;-

NaOH-H,0 (ﬂosaao@nu 35960b, QD@nganb SGifie (oS Ajmnadn), AS,

NaOH-H.0-BrO,, As,S;-NaOH-H,0-C,H,0H, sbgg) doccbybocess odbo-

g DnibagBbapbo.
Dhosads biss

3obbogy Co™-ob oboregstity @ arpddemBa wBokiobdgr-
%y N1Y-4.
3eabo(3g8gB0 wotddbeb (IN-ob gdzaero Lobegdgbol Gowosgome-Fodog-
0 goloaddbol gbobgd 3ogénl, gobadogol vbiglo @0 BbrBad-ombyBol mebor-
Bobob 3eagobogros (b 1-3.
Gbboo 1
Lobgygdnls As,S,-NaOH-H,0 bonogoger-Jodorn potreefdbs (3oghob séay, pHx11.6)
Lt g BAgaemds plrbogse BUBoSdo — 14.4.107 deacrie,
[AS(IID)] godeabsgogn bbs@n 10,10 8encm/en

b, [ ok 107 T - domggnes
6 | As(V) | SO 10093
0 0 0 ==
15 05 | 18| GlSOILI
2 [ 08
S As =0,
= GolAS(V)=0.39

Gbbogo 2
Lobygdols As,S,-NaOH-H,O éognogorger-dodorén gataesfdbs (O, pH=11,6)
[AS(IID)] goeabogocy BB — 10,107 dergo/en;
biyrrgoaéo goaenb gmBagBoGsGs 3sdmbsger bEséRe — 14,5.107 8mo/c

oo, | S/ 10 G Jooges \
ab | As(V) | SO> 10093 |
|

0 0 0

3 3 0

9 T =

o 53] GolAs(V)I=29520.09 ‘
9 0 | 19 2 |
4 0| 100 SolsRelnlt ]
T T )

31 98 | 143

133



e @W#
lighodiols (o Lo Goosgonm-Jodonén ssdebyernl ©odrorgdarnt 77
Lobgdob As,S-NaOH-BrO :H,0 éogomerdsl @émb, ok o
. Bbmagyrombbob g BGEOG300bo306
pH ll.bjAs(IlI)L, 3,110 8ol
(87 1,74,610” Bl

[ GiAXY) G[SO,T]
C[Broy| 9 3 2

0,01 E ,25
0,05 EX 3
0,10 i
0,20 10,00 50,00 J
(béroggBBo deaggebogno debodydoeb Rubl, Gd yagee swbadbier Fydon-
b313980 0300 03ab 9ébgbod-ombgBab @ogebagel stlgbothgdody, brare b=
@o-0cbgdob byeapsddedcon. w8obmeb agebageb 3baggbe gegotgbon agad-
o dowob Béedod-ombgdol mobordobiob.
ot b6 T3 e Lagomabo dowbydowsb Ligms commbiho @othdd-

bobob Aol bienl #§8Erab Liyerasoorbo amgatieob mobomds bLbstBn. b
oo gmantmobogsb Lobydeb gebmgmoeggdol 3dt6on gofotdmgBron @ob-
byl oBaBoach oo o Jdamd geGoadoom byrasd-ombgdlb CaCk
ol oooiyboon. doggbicro Lobigdgbols Bsogno gBacaogdob geaddtebydom @ob-
Bogbe babdnl mrebomdobob gogrmdBo ofiznab @otaBbeb (V) srwggbob comn-
Funro oy, boregonto 3bmbyo d0dpobotyedl grrogdob oéxdog. sbo-
o0, (3 oEgghe Liobnb oo begtrdbmdgrop doporra godmbsgeron
dorgee dorggnee
1005y ool s —~5 g0, L3obols oérgdo).
sty higgbl dogé domadrcro Fnnagdob (1) @ @odabe®abace 30bogy-
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M.U. MAMAPIALLBWJIN, PI. TYIIYPALLBWIIA, U.I. EAX’I‘A\E[T‘}‘E‘//%/
E.D. ACATUAHHU .

BJIMSIHUE PA3JIMYHBIX AKUEINTOPOB
HA PAJIMALIMOHHO-XUMHWYECKOE NPEBPALIEHUE
TUOAPCEHUTOB

Peswome

Wsyueno siusiime pasinunbx akientopos - O,, BrO;, C,H;OH wa panun-
AUMOHHO-XMMHUECKOE NPEeBPAIEHHE THOAPCEHHUTOB.
VCTaHOBJIEHO, 4TO MPH OOJYyHEHHH THOAPCEHMTbI B MPUCYTCTBUU O, un
BrO; - HOHOB OKHCJAIOTCS JI0 apCeHaToB M Cy/ib(paTos, npuyem B ciydae
GpomMaT-HOHOB OKMCIeHue nponcxoant Gostee sdpdekTuHo. B npucyrcTeum
HTHIIOBOTO CIIMPTA B BAKyyMe MMEET MECTO M0JHOE BOCCTAHOBJICHHE HOHOB
MbILIBAKA 0 METalIHYeCKOro COCTOAHMS.

M. MAMARDASHVILI, R. TUSHURASHVILI, 1. BAKHTADZE,
E. ASATIANI

THE EFFECT OF VARIOUS SCAVENGERS ON THE
RADIATION-CHEMICAL TRANSFORMATION OF
THIOARSENITES

Summary

The effect of various scavengers - O,, BrO;, C,H,OH on the radia-
tionchemical transformation of thioarsenites has been studied.

It is established that under irradiation in the presence of O, and BrO;
ions thioarsenites are oxidized up to arsenates and sulphates, and moreover
the oxidation proceeds more effectively in the presence of bromate - ions. In
vacuum full reduction of arsenic ions to the metallic state talkes place in the
presence of ethanol.

@0GIGGT6S - JIMTEPATYPA -

NC

1. Mavapoawsuru M.H., Ly6un B.H., Baxmaose H.I', Hanobawswiu E.M
Coo6menus AH I'CCP, 1984, 114, 2, 309-311.

2. IMukaes A.K., Kabaxuu C.A. PeakumoHHas CocoGHOCTb MePBUYHBIX MPo-
AYKTOB pajnonusa Bojbl. M.: Dueproatomusaar 1983, 201 c.

3. Byeaenxo JI.T., Kabakuu C.A. MeTOA CTALMOHAPHBIX KOHLEHTpauHH B
pammaunonHoii xumun. M.; MI'Y, 1971, 98 c.
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boongol 23 sbol 6ogorngégal geednfol ahogomegone ddbowmemmbal Bo-

ol [6].

Loggenago Bogoraggdob 3oty Frabagh (0,1 3.) ayomoo ggobols s33memsdo,
39b116203000 QBMOITabEb Lamdb, gseeadonm g6 Gametby, 300mog-
bgBreoo 3eainborsBeatiol ByegBo o gofirbobfménBeno Lobfmbl, éob Bydeg-
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%y 06omebedoo gyhowan Fobelfol gabyibore o 600'C-%y 4s8edfzel Jao-
Bols, L6 337ycmo Liagaergao gbgbocreo Aggorbor sdmgetregdomes ©edighn dog-
Bogypéo ggerowsb. Bgdrgy gbsbrsbogron wodsdgdnro daodol sbob, Gmdy-
0@ Fggbobedgde Logammga bogongbgdobs o gel Berbol mbrorogbnddyegbol
dognob.

Lagogodbor gmganoghtol (K) aobbsbpgbobsl glotagdrrmbeoe gotbem-
60 Baggerob gbgb . éredemobongol Eodognos bygobomo aogaby-
Bl oBogboddo (o). hodyobgdirmo bygoo asbedzab Byonaer dogowger 1 3. bog
@0g6gdsby Bogbodén ggcrab 3mgdnegdol dogrols B, baBmocrer 3603369cmmbs

&

@ ob boggdgnersy goBalsbegtge bagormadbe gmgggogbeo
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boag O — baggerob gbgborol bg 3289080l odogbodes 3yl
Gg83gbodymisty aombbd /a; P, — 1 g abgBorry dogh ol 3exg3gcoglol

39000 3!
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230b Fgdrega, 2337erels | B0g:0g&rgd Lgo 90d GO

3CI3 'J ()
Boeyob 390 o godobdroo oy gBob shormogons 35bedgg8b. Bodiidol
65 glsbmabogran (1)-00. dsgBadigbo drmdgbaob | b gsdeg 9
@mé3mmon
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bogogg M — Beagrgbo dabos, N — sgegacataols Groggbgon, pyy — Beataob Bogbyyols
3603369000 9,27-10°" g/l

s0nbob Ggd3gbodabe. wonbol BBihetnbs 3babsmatym Boroleo-
$mé0 3y , bodgrog ool [7.8]-B0, o Byoamddo, gormobodnd-
a0 dgoeen DSC-L1-by mobowmpotinl bibaliey BgsdeFagn dpeorno
Boggoo (g0t H3dgbodnbe 348,2°C [8]). ogo mobob £5C, boge
gobigbols Lobdotg B0boBorrigine o wbérbagemymgoros mumdgerobs o oy~
Bob BY33gho@mboms Gerrmde.

800V BIRIBOL BO6LOWES
b3abom0 go3gbydol ©oBogBndbol gebrdgzems Tgegagbo dmigdamos
béo. 1.

: Loggemgge Bodzdgboboongol domgdirro Byrgagde o@asgedador obobogl G-
8mG om0l gghodn mobremebndnon ubbaggdal, sbggg Fhmmdol gol-
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Gréygob aoaeghol o yoba ybgregosdos modbodbec SHEOUUGHTU\Q%//%/
[3.9].

92

Gbéomnyeny

Cu-Zn o Mg-Zn gghotgdob yatro blBabgbob by 3o%94d0b @adogBodigdol o
BogBogyaho 8edgbeyb 9ibighodgbtyaro 360336y

gl

s gba. | np gdbs.
U8 |

42,1
53,6
43,3
Y 293
CuFe;0, 6o, B3
CugZg,Fe,0,4 660 63,6
Mgle,0, 21,9
Mgy Zng,Fe;04 52,1
MeoZng b0 43,6
Mgy Zng,Fe,04 22,0
Mg .9, Fe,0, 3.5
0, 6sfjo0n. 48,0
Fe,0, 65560 | 62,7

Baa6L Bogér asbeogro ofbo, obgay 98 gaérrid3eByegbol JiBdotodn mBmdy-
gombds 300-900K @3t obdbaeriBo ©ogéaBGoomiéo bsbo-
bgbob gogrertroditr DSC-111-% [10]. Fconagbob oborobdo az0Bgrbe, xnd Bo-
32j30b dogBoyzto ma0lyBydn bomsban @ddghodubobongol sobrbbmdag-
o 90babgbs Fo010 1de@oErByBob 336 ByBb00. Bob. 1 oo 2-%) By
goBogroo bogaerygo @rBlobyrmgbol hagbh dogé weagbocro dsgboymbo dor
BB o 320K-y docn mbeermbob sob(3EGba0nro dbumgbo. 53-
39695 98 booggbl ol gobarmageol sblgdeabs, j1éda dogbodmbo 8o

1 4
160
3
3
£ 155 2 n
&
&
6‘ 150 &%
CuFe0s 02 04 06 08  ZaFeOs MgFe:0« 02 04 06 08  ZoFe0:
Bob. 1. Cu-Zn ggérndob Byoo blstagdol  ob. 2. Mg-Zn ggéroggdal 3gstro blbtrg-
Cpyyy (1) o 0y ()b gmbg6eo- Bobs Cpy (1) @0 N (2)-b 16360
Qoo EsdmoEgdaegde Gogogmoe Esdmioegdaabe

139



36¢0b 966336 mmB 3odbodudb sl x-0,2-bs 0,4-b Beaéools, bmg&a@

gl gobbeGotemo dhuo. b3hodhnb Gromdacgbob watiigibs
Bo, 0d1erérbl dob drbbimereadols, sbiy Boorgro ofol godmbodymaldRikdLs
@0l boogfdo Joto dogBodyto Fomob otlgbebo.

Bob. 2-(006 hobl, 6xad b3agrghdals obogoueEn@o B0l mBrdzer
B0 320K-%g 8y¢hno gorotrg x=0,2-0060 Cu-Zn ggbodobe. gb woblbgBoe adom, rnd
o8 quiér0els gookbos edarmo Ldgehonl Bdbhoamborritn Lt bo-
Lo, Rz, domogmo mberdgoromds FabodedgBe, aoblbgoggboo domognn
Lodyronls gedubo biwddménbonsb, omegs Cu-Zn Lobdob obathgbo g-
00 boboonyosk.

400l 3phodn el ,,o\smaaom gagho dogrdrmns b 2. oo -

6. Goff

(OO EIR00 .4 v ® 5"3{3“

el ot BdSed Rl @%,sa o B SR e
Bgorca000. ool Bg83gocimnl Bgdmm wedogbodnbol Fyetybon @obagno
35658360 mBob o8 Bogrobidn gz B1meon adseidggdo horeayBe, Gob gedeg
Jonduiero Fygagbob bebabey +16C 0o,

Gbbowo 2

CuZn s Mg-Zn ggbobol dgsto BEsaybol jombob @d3gbotm@ons
© B ) 061Gy
14b36odgbeyremo dmbacBgbo

Bogroby. Jgoeneo | DSC-111

603730 o ?K) &

755 761

705 =

660 661

600 -

| Cug/naFes 310 <5
Mgke,04 695 701
MgFe,0, bofo. 625 =
Mg 204 585 R1
Mg sZno,Fe;04 boflon. 545 g

et Ubt‘m@n@as msu ool GBgainbob Saben gobubets -
bedergdgeo afbo 3b 4 BodziBobomgol oBotohyio Godzdyboboonyob oo-
303060 Ibermo ¢l 1(“ GO ©0035brbo, Gl gotary¥Bag broy-
Beago obogeol obpagdmbol mammzw 60@0&;67.) 06 b dmgezgfo oo-
ooliatrs gl Bogé aobbrbogabe 1o ab 3
o806 Sbemate, G bade Cy 4/nn(l €0, ~400K-ob Sgdoor Sotros

A gbotygbos, beager Cy,,Zn, Fe,0, go ~370K- o3 oS GbodsEBosbe:

GF s, Mg, 7n, Fe, O, Mey 7 (10, 00 Mg 71,0, Fce-

gbocordab goenbo Jotedagbotbe buybost Babobolotae 350, ~400 oo
S00K 0‘133:]6003&& 9800,
! 33080L | 1) Bgodergde ogolggbom, 6m3 Ldogrgb-

3
dobo o aoasnvdanb @t08s) (‘/:Umnnb B0l (Bebdagiéo Bobggro) @o-
ool BgdobanasBo owanco sdgb Baddeabobloboongol @edsbebnomybyee
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qnb L | 35
érgerr Cu-Zn, sbgay Me-Zn exgbassen blioggtBo Badidgdals gz‘mt
o 3gbgéol 3otredgdol Bmobosk ghmer (bey mrgmools glbodols alau

F0Eebob Jo@gdolionnsh ghoeg) dsmo gombol @d3gbodmbe dotogbo.

000030600, 18 (1039 Lobigdobsmgob (Cu-Zn o Mg-Zn) fomebdob By-
©Bo© 930 s3ab Joabodrbo dedgbob Bl ©o ool dd3ghedmtol
Segbob [13,14].

LagoGrngeneabs iy sbonérbsms agxondools
. spgeradobs bob, trsctrgabizero Jadoolss
geadetedodoo abbeaemen gy 7.09.1999

i MAYAJIAJT3E, U.J1. CAMAJIAIIIBUIIN, M.C. IIAPAXOB,
M.H. JUKAJIMATITBHIIA

NCCJIEJIOBAHUE MATHUTHBIX (‘B()?I(T’l'l& HEKOTOPBLIX
GEPPOIITIMHEJIEN

Pesome

JUist nekoropeix Geppommnuneneii ¢ obmei Gpopmysoi Mg Zn Fe,
(11 Me=Cu,Mg, x=0; 0,2; 0,4; 0,6; 0,8) HIKCHCPUMCHTAIILHO YCTAHOBICHBI
aemuepatypa Kiopu, yieibias HaMarinacHHOCTh HACKHITCHUS ©g) M Mal-
HATHLIH MOMEnT (). JUist GEPPUTOB MM M MAIHHSE XapaKTePHbLI MAJIbIC
SHAUCHMs MAIHMTHOIO MoMenTa. JloGaBiicnue heppurta UHKA IIPUBOJIT K
YBCJIMUCHHUIO 3HAUCHUS MATHUTHOIO MOMCHTA TBEPIbIX PACTBOPOB, ¢ MAKCH-
MyMOM Jutst coctaba Xx=0,4. KouneHTpanuonnas KpuBast TCIIIOEMKOCTH YTHX
TBEP/ILIX PACTBOPOB NpH Temiieparype 320 K ciietyer Xoty KpHBOM yiein-
HOM HAMArHHUCHHOCTH HACBIICHUS, 4TO OOF
HUTHBIM BIJIAJIOM B TEIJIOEMKOCTS,

C yBEJIMUCHHEM ITAPAMETPA KPUCTAJUIMUCCKON PEIIETKH TBEPJIBbIX PACT-
BOPOB Peppornmneei remneparypa Kiopu ymenpinaercs

CTCS 3HAUUTE, Mar-
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. MACHALADZE, I. SAMADASHVILI, M. ISARAKHO‘\\ %
M. JALIASHVILI

YEM3E
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Bl
INVESTIGATION OF THE MAGNETISM OF SOME
OF FERRITES WITH SPINEL STRUCTURE

Summary

The experimental determination of specific magnetization of saturation,
magnetic moment and Curie temperature of some of ferrites with spinel struc-
ture by formula Me, Zn Fe,O, (Where Me=Cu, Mg, x=0, 0.2, 0.4, 0.6, 0.8)
was carried out. Copper and magnesium ferrites are characterized by a small
magnetic moment. The magnetic moment of the solid solutions inereases by
adding zinc ferrite with a maximum at x=0.4. The concentration curve of’
heat capacity of the solid solutions at 320K has the same shape as the curve
of specific magnetization of saturation due to magnetism contribution into
the heat capacity.

‘The increase of the matrix parameter causes lowering of Curie tempera-
ture
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W3BECTHSI AKA/IEMUM HAYK IPY3UH N
30800L LIGOS 2000, 1. 26. Nel-2 CEPUS XMMM‘{].;%‘@

VK 536.7. 538:245
M. I XYHIAJIBE

TEIMJIOThI ®A30BbIX MPEBPAILEHUI LIEPUSI U HEOAMMA

KpucTannuueckas CTPyKTypa Hepus NMpH BHICOKMX Temreparypax
u3MeHseTcs ABakAbl: npu 350K MpoMCXOAMT nepexoa OT ABOHHOMN
rekcaroHanbHOM TJIOTHOI YHAKOBKM K IPaHEUCHTPUPOBAHHOM KyOuueckoi
(I'TIY-I'LIK) n npu 990 K npoHCXOAWT npespailieHne u3 rp TPUPO-
BanHoil KyGuueckoii B o6vemouenTpuposannyio (FLK-OLK). Mpu
Temnepatype 1093 K B HeosMMe MPOUCXOANT CTPYKTYpHO-(hasoBblii nepexon
(I'TIY-OLIK) [1]. Beanuunbl TemMnepaTypbl NpeBpalleHns H3yyaembiX Be-
LIECTB, KOTOPbIE ObLIN ONPE/Ie/IeHb HAa OCHOBE H3YYEHUs TEMJIONPOBOAHOCTH,
TeMNepaTypONnpOBOAHOCTH M DIEKTPUUECKOTO COMPOTHBICHHS, HEONHO-
3naunbl [1]

C UebIO OMNpe/eeHns YHCACHHBIX 3HAUYSHHI TErIoT (Ha3oBbIX nepexo-
JIOB, SHTPOMHMH M COOTBETCTBYIOUIMX TEMMEPATyPHBIX HHTEPBAIOB Npespa-
LIEH S, OTBITHI MPOBOAMIMCEH HA CKaHNpyiouem Kajopumerpe HT-1500 ¢pup-
Mbl “Seteram”, sBASIOWEMCS HYBCTBUTEIbHBIM MPUOOPOM /UlA (UKCaLnK
MalbIX KOJIM4eCTB Tena, nopsaka 20 mi. Jhk.

CkopocTh Harpesa 200°C/uac (3"/mum), ckopocts  Bpailenus GapadaHa
(¢ HAMOTAHHO Ha HeM cneudymaroii) - 2,5 MM/MUH, 4yBCTBUTEIBLHOCTD rallb-
paHoMeTpa - 500 MB. DKcrnepuMenThi IPOBOANIINCH B reaueBoii cpene. [lis
kanubposku kanopumerpa (Pt/Rd-10%Pt) B KauecTse pernepos B3AThI:
Gen3oiiHas KMCAO0Ta, OJ0BO. CEUHEN, LMHK, aJloMUHMIi, cepeGpo, meab
(puc.1).

TennoTbl (a3oBbIX NpeBpaleiinii B TOUKAX MEPEXOI0B PACCHHTHIBAIUCH
no dopmyne AH=KAM/G J1;
Bec Oymaru, COOTBETCTBYIOLIMIT ILIOLL; 1 M- MoseKy/IspHbIi BeC
BelecTna, r. YNcio onbIToB JUis Kakaoi cepuit - 15.

e K - nocrosisHas kajiopumerpa, A -

Cu

100 300 500 700 900 T°C

Puc.1. Tpanyuposounas kpusas kanopimerpa. b.K. - Gensoiinas kuciora
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Ha nonurepmax AH(T) juist nepust Obuin ;upcruc'rpnp\)mﬂﬁyl
npespainenus, remieparypa nepexoja I'TIY-I'TIK 350 K xoporo corjagye
¢ [1]. OHaKO N3MEPEHHBIC PA3HBLIMMA ABTOPAMHM TEMIIEPATY PhI 11PCBPAST UL
I'TIK-OI1K, ONpeieaCHHbIC U3 U3MEPECHUHE YICILHOIO CONPOTUBICHHMS,
TEMIIEPATY POIIPOBOAHOCTH, TCIIOMPOBOIHOCTH, BECHMA CYINECTBEHHO
OTIMHAIOTCS JIPYT OT JIPYra W OT HAIMX KAJIOPUMETPUICCKUX H3MCPCHHUHA.
I'emuieparypa npespatienust (I'TIK-OITK) riepust 110 HAIKUM JIAHHBIM PABHA
881 I 3

DHTAIBLINUS U YHTPOIMS YTUX HPEBPAIEHUH COOTBETCTBCHHO PABHbBI!

AH=2436,3 JTnc/momnb 1DS=6,69 Jl/mosbrpan (350 K-355 K)
AH=474.2 JTx/mosnb DS=5,0 Jux/momsrpa (881 K-933 K)

HEoBXOJIMMO TaKkKe OTMETHTE 0COOEHHOCT pespaimenns [TIK-O11K,
KOTOPast XapaKTEPU3yeTCsi TPEXCTYIICHUATLIMM HUKaMu. Tlocie oxonvanms
BTOPOM CTYICHH BEIECTBO KAK ObI IIPUXOJIT HOUTH K HCXOJHOMY COCTOSHMIO
M Cpasy JKE HAUUHACTCS TPEThsi CTYTICHD. TAKKE JKE CTYIICHYUATIC LIMKH TTOSIBJI5i-
1OTCst TIPH OXJIAJICH UK 00pasiia, B OOPATHOM 3alMCH, T. €. HabJIoj[eTes 1eCte-
PE3MC, UTO XOPOLIO COMIACYCTCs € IMTCPaTypHbIMK Janibivu [ 1] Temiepa-
Typhl OTIMYaioTes noutkn Ha 30 Ko Ha noymrepmax yiesibHOIo ConpoTrB-
JICHHSI M TEPMOIIPOBOIOCTH TAKME CTYTICHUATBIC IIEPEXO/IbI HE HAOIIOJAIOTCS.

CyImECTBEHOC PABIMUMC PE3YIILTATOB H3MCPCHHsL KHHCTHICCKUX CBOUCTB
[EPHS HIPH BLICOKMX TEMIICPATY PAX, IIO-BHIMMOMY, CBA3AHO C PA3JIMUHON HuC-
TOTOM HCCIE/YEMBIX 00BEKTOB M MCITONBL3YCMbIX IIPH UCCIIE/IOBAHMH TA30BBIX
cpet

Lpu temieparype 1093 K B HCONMME HPOUCXOMT CTPYKTYpHbIE (asoBbie
nepexosinl. Ipu 9ToM KpUCTaiuMUueckas pCicTKa U3 JIBORHON rexcaronasib-
HOM IJI0THOYHAKOBAHHOM HPEBPAIIACTCS B O0LEMHOICHTPUPOBAHHYIO KyOH-
UCCKYIO, TeMIieparypa npespamenus ITIY-I'TIK - 1093 K (kajgopamerpu-
HYCCKME M3MCPCHMSL) YIIOBJICTBOPUTEIILHO COMIACYCTCS ¢ JIAHHBIMM JIHTCPa-
Typbt [1]. TIosmyHueHsl CHEMyIONME BEIMUMHBL YHTAILIMA M YHTPOITHK:

AH=3234.2 Jlx/monn, AS=2,9 Jla/monsrpan (1093 K-1113)

i
"o

HECKOH XHMUAM

1Vt Heop
TpoxuMHK ua. P L Al
AL pysmn Hoerymaio 1.06.1998

e

3. 06R5da

GIGOTAOL RS 63MROBNL BOBIG0 dOGRSIF6IdNL DRIGO
30L32IBOL BALTOHBXS

bgboydy
HT=1500 ¢odob byoBogdol gormbodgésty Bbfogrocos 63050 doffoms
@onabybob - Gyhoudol s Byredol Lnbumidnbnre sohoeddbydo,
393m03En00s 3500 gBmore3os © g5GGMI0. ESbbEdrmos o8 gotwsddbybob
GI3ooGabare Brghydo.
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M. KHUNDADZE

TI'IGATION OF THERMAL PROPERTIES OF PHASE
TRANSITIONS OF CERIUM AND NEODYMIUM

Summary

The structural transitions of rare-carth metals-Cerium and Neodymium,
were investigated using the differential scanning calorimeter HT-1500.

The values of enthalpy and entropy of the transitions have been estimat-
¢d and the temperature intervals have been refined.

The kinetic characteristics of Cerium and Neodymium given in the pub-
lications of various authors do not often agree with cach other, which is
connected with the purity of samples

It was established that even the negligible amount of impurity will chang.
the temperature of transitions as well as their configurations.
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LSASHUBIXM, BICEOHGIASUIS SO 836D
SCTUSI AKAJIEMUM HAVK T'PY3UU \
408006 LIGOS 2000, 1. 26, Nel-2 CEPHSI XM

YJIK 541.11

JUITL TIATAPEWMIIBUIINA, A.A. HAJIUPAJL3!
WU.B. BAPATAIIIBWIIH, k.M. BAITTABAJI3E,

[T IT'BEJE 3
K.A. HAJZIMPAJI3E

HOBOE YPABHEHME JUUISI PACUETA CTAHJIAPTHOM
IHTAJBITAA OBPAZOBAHMS UHTEPMETAJLIMYECKUAX
COEJIMHEHUAN

B upewityniei padore | ‘l""’”' HPCIUIOKEH MCTOJL PACUCTA CTAIAPTHOH
HTAILIAKM 00pasoBatins (AL ;o) GMHAPHBIX HITTCPMCTAIUIMUCCKUX COC/M~
nenui cocrasa A B Ml HCXOJIMIIM W3 IO YIICHESE, GTO Al l””x HITTCPMCTAI-
JIMZIA B IIPOCTOMH MATEMATHUCCKOH (hOPME CBABANA € BIJIAIAMHU SHTAJILIUY
OTJICJLHBIX KOMIIOHEHTOB (A 1 B) paceMaTpuBacMoro COCJIMHCHMSL, a B 4acT-
HocTH Al I“m =H,+H . IIpy HTOM QJUIMTHBHLIC COCTABIISIIOMMUC YHTATLIHA
H 1 Hyy 1pHuMMAIOT PA3IMHHBIC SHAMCHHS B PA3HBIX COCMHCHUAX B 3aBHCH-
MOCTH OT MIEKTPOHHOMH KOH(DUIYPAIMHE KOMITOHEHTA-IIAPTHEPA (T. €. €ro HpU-
HAUIGKHOCTH K 8, p, d nin fosementam) -xh, PA3ZHOCTER MEKILY WICKTPO-
OTPHIEATEILHOCTAMA KOMIOHCHTOB - AX M HOMEpamu ux rpyint - AN. Ha
OCHOBAHMH HYTHX TIPCIITOIOKCHUH OLUIO MPEJUIMKCHO PACHCTHOC YPAHCHHUC

B/

¥+ met ) 1 (AX) £, (AN) )

HEXOs W3 OKCHCPUMEHTAIILHBIX JIAHHBIX 110 Al Idmi HMHTEPMETL
|2-4] Gbu OnpeeacHbl U TabyJIMPOBATLI SHAUCHMS Qynxunit [(AX) u
£,(AN), & TaKIKCE - MIKPCMCH THI DHTANILITHK VICMCHTOB -€ B 3aBUCHMOCTH O
NICKTPOHIOA KOHQUIYPAIMHK HJIeMenTa-apriepa. Menomssys snaucnus
f,(AX), [,(AX) n £, ¢ HOMOIMLIO ypasueuust (1) ¢ TouHOCThIO +0,3+0,6
KKQI/I=aTOM, PACCHMUTAHLL BCJIHMUHHBI AI]“,‘)x Jutst 518 coenmuenni H1oro
Kjlacea. :

OJIHAKO W3 AHAJIA3A TIOJYUCHHBIX BEIMUMIE " CICILYCT, TTO JUIst OOJILITHH-
CTBA PACCMOTPCHHBIX MICMEHTOB HE Y/IUIOCH TOJIHOCTBLIO ONPEACIHTH UHC-
JICHHBIC 3HAYCHMSL HTOTO TTOKA3ATEIs JUlst BCEX s, P, d u [ 110jtypoBHeH, 1o,
CCTECTBCHHO, CY/KACT IIPECIIbI IPUMCHUMOCTH ypasnenust (1). punnmas
BO BHUMAHMC JIAHHOC OOCTOATEILETBO, B HPEUIAIACMON paboTe Mbl 3a)ta-
JICH 1EBIO BUJIOM3MCHUTE PACUCTHOC ypABHEHUE (1) M CBA3ATL QUM TUBHLIC
cocrapisonme Sutaibiun (H, u Hy) e ¢ mekTponnoi  kondurypaiucii
UIEMEHTA-TIAPTHEPA, & C TCMICPATYPOH IJIABJICHUS PACCMATPHBACMOIO
HHTEPMETAIUIM/IA, 1TO MOKHO 3alMCaTh B CHCAYIONIECH MaTEMATHUYCCKONR
dopme:

T
-AH’ o= nH +mH,=

nf N AX) AN LT,

)+ mEAX) B ANY (T, ) )

i
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N ///
rae T, - TeMneparypa KOHIPYIHTHOTO WM HHKOHIPYSHTHOIO nnaeneum.\a//
TaKxke pasnoNeHus Ha ABe TBepable pasbl coeannenns. Kai u B [1], npyiyy

wagy

maem sl _IJJ‘JUBJJ
fAAX) = fPAX)= f,(aX) , 3)
AN = FAX) = f(AN). )
C yuetom npu6. () mu @A),y ue (2) ynpouaercs:
-AH, 0= [nf(AX) + mfy (T, )f,(AX)f,(AN) ®)

Jns pyHkumii ff‘(Tm,) u fJB(TM) HCTIONB3yeM CIIEe/lyIlee MPsAMOIUHENHOe
npubnnxeHue:

(T =N, T, ©

B 5

3 (Ton) = NpThss @
rae N, MM, - KO3QOULUMEHTE NPONOPUMOHANBLHOCTH PasMEPHOCTHIO

Kan/r-atom K; Mbl Ha30BEM WX YCJIOBHO SHEPreTHYECKMMH KOHCTaHTamu
METajlIoB.

TMoactasus B (5) 3Hauenns ¢ynkunun f(T) wu3 (6) u (7), nonyuaem
pacuetHoe ypaBHeHne -AH ,,, HHTEpMETaLIHAOB:

-AH, 5= (nM, + mn ), (AX)f,(AN)T, )
Onpenenum u3 (8) cienyroutyio GyHKIHIO:
@ = -AHY 00 /£ (AX)F,(AN)-T,, = nm . +mn, )

W3 (9) cneayet, uTo @ QyHKUMS MMeeT pasMepHOCTh Kan/r-atom K u
XapaKTepU3yeTCs NPOCTOi a/UIMTUBHOCTBIO, T. €. ¢ QyHKIMs HHTEpMeTaNIna
paBHa CyMME DHEpreTHYeCKMX KOHCTAHT COCTaB/AIOUINX KOMIOHEHTOB C
YUETOM CTEXHMOMETPHM COEMMHEHMUS .

Kak ormeuanocsk Bbiwe, Bua dynkumii f,(AX) u f,(AN) 6bin1 onpenenen B
[1]; B wacTHOCTH, ycTaHOBAEHO, uTO f,(AX) HaxoaUTCS B MPSMO¥ Mpomop-
UHOHANLHON 3aBUCHMOCTH OT abGCOIOTHOTO 3HAYEHHMs Pa3sHOCTEl 3MeKTPo-
otpuuarenbHocTelt AX=|X - Xg|; uncnennsie 3nauenns f,(AX) npusenenn
B Tab. 1, B kOTOpO#i Janbl Takke Benuunhbl £,(AN). B ocHoBy onpenenenns
Buaa ynkunu f,(AN) nonokeHo AelieHHe XUMHUUYECKUX SJEMEHTOB B
nepuoanyeckoi Tabnuue Ha ABE TMOArpyMMbl ¢ WHAekcamu a u b (tabn. 2)
[6]. B [1] 6b1o ycTaHosneHo, uto f,(AN) HaxoauTes B MpsMON mpomop-
UMOHAILHOW 3aBUCMMOCTH OT abCOJIIOTHOIO 3HAUYEHHUs Pa3HOCTEH Mexay
Homepamu rpynn AN = 1N:\ - Ng\, B KOTOPBLIX HAXOMATCS KOMIOHEHThI A 1 B
paccmarpuBaemMoro WHTepmetaniuaa. IMpu stom f,(AN)= fz(\N‘A - N;!\) =1,
eciii A 1 B KOMMOHEHThI HAXOMATCA B Pa3HbIX MOATpyNnax, T.e Koraa i=a,
j=b nnu i=b, j=a; B TomM cyuae, KOraa KOMNOHEHTbI HAXOAATCS B OJIHOMMEH-
HBIX MOATPYNNax, T.e. koraa i=a u j=a, i=b u j=b, snauenns dynxunn £,(AN)
Hano 6park u3 Tabn.l.

Jlnst onp n nep UITBHO HEOf YCTAHOBHTE e 3Have-
HHE JUIsl KAKOTO-TMGO MeTansa, Ha OCHOBAHMH KOTOPOTO PACCYMTHIBAIOTCS
BEJIMYHHBI ITON KOHCTAHTbI IS OCTaNbHBIX MeTasios. C 3Tol uenbio, Kak u
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Bnasenns Gynkuii [(AX) 1 L(AN)

AX | fH(AX) AX | [i(AX) | AN | fx(.

0 0.30 0.7 0.83 0
0.1 0.63 0.8 0.87 1
0.2 0.67 0.9 0.90 2
0.3 0.70 1.0 0.93 3

4
5

04| 073 L1 | 097
0.5 0.77 12 1.00
[o6] 080 [ >12 ] 100 | >6

FaGuuma 2

DAEKTPOOT PHILATELHOCTE (X) H HOMEP IPYIIBL (N) HEKOTOPBIX 2ICMCHTOR

Dnemenr | X N | Daesment | X N Onement | X N
Li T Er 12| 3 Co 19 |8
Na 09 [ "] Tm 1255 Rh S
K 0181 Yb 1. 8 Ir i st
Rb 08 [ I Lu 120 (s Ni 20 | 8
Cs 07 | 1° Th (R Y Pd 29 |8
Be N ES u [ PL RS
Mg EHES Pu 14 | 3 Cu 1Ly [ 17
Ca 10792 Ti 16 | & Ag o [P
Sr 10: [0 Zr 14 | & Au 24 | I
Ba 0.9 [ 2° HI 13| 4 Zn 16 | 2°
Sc 1.3 | 3t v T cd L7 |0
Y 12| 3 Nb 16 | 5 Al 1851|138
La AR Ta T Ga RS
Ce N Y Cr 16U 6" In 172 ]ak
Pr RS Mo 18 | ¢ il 18 | 3°
Nd 203" w 19 [6 Si 21 [ &
Sm 12| Y Mn T s Ge L8 4
Eu 12258 Tc TOUETE Sn 18 [ 4"
Gb 19, |8 Re s Pb 1.9 [4°
b 12473 Fe 18] 8 As 20 |5
Dy 12 [ 3" Ru 22 & Sb 19 |5
Ho 1.3 [ 2 Os 22| 8 Bi 1.9 15

B | 1], noxOupactes rakas cucrema A-B, B KOTOPOH 00pasyloTes HECKOILKO
MHTCPMCTAILIN/IOB KAK ¢ KOHI'PYCHTHBIM, TaK ¥ MHKOHIDYCHTHBIM [LUIABJICHUCM
M JUISL KOTOPBIX B JIATEPATYPE MMEIOTCH HAJICKHBIC YKCIICPUMCHTAILHBIC
JIAHHBIC 110 UX Al luwx. [apasuiesibHO, JULs YHPOIICHHUS PACUCTOB JKEIATEIBLHO,
TOGHI B BLIGPAHHOMN CHCTEME HHTEPMETALIMIOB 3HAUCHHs (YHKIMK £(AX)
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1 [,(AN) paBHSIMCE €IMHHIE. DTUM YCIIOBHAM HOIHOCTHIO OTBEHACT cuc‘x\m;.‘%/
(,s Sb, B Koropou oGpaxyKYrul LIECTD UH u,pmcmumuon (mm M3 HUX nm»m"w J

TOYHOCTHIO oupuxcncnm IKCIHEPHUMCH
,(AX) = G,(AN) = 1.

Ha Gase HTol cuCTEMBI 11EJIECO0OPA3HO ONPEICIUTH IHEPIECTUUECKYIO
KOHCTaHTy Sb Kak 50JICC WICKTPOOTPUIATEIILHOTO MICMEHTA, & 3aTEM UCTIOJ b=
> Ty BEJIMUHHY JUISL COCTABJICHUS! IIKAJIbI YHCPICTUUCCKUX KOHCTAHT
OCTABHBIX METALIOB. C YTOH NENBIO Ul HHTCPMETAILIMIOB PACCMOTPEHOR
CHCTEMBI MPEAKJIC BCETO HEOOXOMMO HAWTH 3HAMCHUSA (DY HKIMHUN JUBL OJIHOrO

%
aroma nesus N M3 ypaBHeHus

%= AN,/ [,(AX)L,(AN) T, 0, (10)

UILHO M JUIS KOTOPHIX

171C N-UKUCIIO WICMCHTOB 1(C3MsI B JIAHHOM HHTCPMETAILM/IC. Paccunraninic
& -
w3 (10) snaucnus GyHKImn ' UpUBEICHb B Tat. 3
Cs -
JUtist MITEPMCTAIUIMIOB CHCTEMBI C @ = Nyt Mg, C uensio
= s o

OHPEIICIICHUSE BEMUHH Mg, HEOOXOMMO HAWTH 3HAUCHMS @ JAHHON napbt
(P ¥ () METEPMCTAUIM/IOB U OCYICCTBUTE PACUCTHI 1O (hOopMyIic

Mg = (@, = 0 D/(m, - m), an
171C M -M, -4HCIIO ATOMOB CyPhMbI B UHTCPMETLIHIAX P U ( COOTBETCTBEHHO.
Hexonst u3 jlannpix tabu. 3, ¢ nomombio popmysiel (11), paccunrannt
SHAUCHHS Mgy JUISL BCEX BO3MOKHBIX COUCTAHMA P M ( HHTCPMCTALIMIIOR
cucrempl Cs-Sb; 1oy ueHHBIC pE3yibTaThl TabyMpoBanbt (1adi. 4)

M3 jannbix Tabi4 CHCyCET, YTO BEIMUMHDLI Mg KOJICOMOTCS 1B 3HAMH~
TEHLHBIX HPEICIIAX, YTO, BEPOSITHO, BBI3BAHO KAK HOIPCIIHOCTHIO YKCIICPUME-
HTAILHBIX Beanaua AH ':% MHTCPMETALINIOB, TAK U TEM, 110 Qopmyita (9)
SABJISICTCS NPAGTH3UTCILHOM (B JICHCTBUTCILHOCTH @ (DYHKIHMS HE SBJISICTCS
MJICAITLHO AU THBHOM).

Ha ocHoBaHMHM aHajM3a JIaHHBIX Ta0Jl. 4 OTPUIATEILHBLIC BEJIUUUIBI
cagiyer, mfpuurrb TAK KAK OHM Oy HCHDI P MAJIbIX SHAYCHUSAX PASHUIBI
((p'_ -9, *) M, ecrecTBeHHO, . 3 9TOM CIIYHAC PE3KO NPOSBISIOTCA DRCHEPUMCI-
TAJLHBLIC TOIPEHTHOCTH AH’ 20g C JIPYTO# CTPOHBI, HA OCHOBAHAM MaTCMa-
THUCCKON CTATHCTHKU [7], JIOIYCTUMO OTOPOCHTL TAKIKE MPEJICIBLHBIC
3HaueHus Mg, (2,7 ka/r-atom Sb-Ku 47,0 ka/r-atom Sb-K), Torj@ ocranercest
BCCIO 9 3HAUCHUH Mgy, KOTOPHIC KOJNCOIIOTCSH B JIONYCTUMBIX HPEIEIAX
3,2+15,9 kan/r-arom:Sb-K. KpoMe TOro, HCXomst U3 3aKOHOMEPHOCTEH
MATEMATHUECKON CTATUCTHKH [8], B IAHHOM CEPUM NIPU CHITLHO Pa3sOPOCAHHbIX
suaucHuax Gynkuuu F HEnenecoobpasno nojib30BaThes €€ CpeiHe-
ApUOMETHICCKON BETMUUHON, OCOOCHHO IIPU OPAHUYCHHOM HHMCIIC OIpe-
nesenuit. B atom ciydae 0osee onpaBiano MCKOMOE upumu,} HAATH W3
COOTHOIICHUST

FintFrnad/2 a2

e F oy Fo - MUHHMQJILHOC M MAaKCUMQJILHOC 3HAYCHUA (pynkumun Fp
JIAHHOM cepum onpejiesienui. Ha ocnosanuu coornomenust (12) Haxoumum
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Nes=M ")/2 = (3,2+15,9)/2 = 9,7 kan/r-atom Sb- K.Jm,u“,m“

ITOT PE3yNbTAT CIHCAYET OKPYIJHTh, H OKOHYATECILHO nfbjrgﬂ {HVEs
Mg, =10 kas/r-atom: Sb-K - B TafbHEHAIIEM €€ MOKHO HCIIONIB30BATH, KAK Gasuc-
HYIO BEJIMUMHY JUIsl OTIPEICIICHUS 3HAUCHUI M| Psi/ia METALIOB. B 4acTHOCTH,
W3 ypaBHeHUs (9) CIEYET, YTO €CJIM JUIS JIAHHOIO HHTEPMCETAILINJIA U3BECTHO
SHAYCHUE N KAKOTO-JIM00 KOMITOHEHTa (1), TO 3navuenuen , JIErko paccHubi-
BACTCSl M3 BLIPAYKCHUSE

n,= (¢ -mmy)/n (13)
TaGaunma 3

Paccuurampie 13 Gopmyist (10) snauchms pynkunu Cs
UL KHTCPMETALTHAOR cHeTeMbl Cs-Sb

Dopwya xum

Coenn- A | | ’ cocue B .
vonue | M| anmont | Cpat | CAX) | AN | overe | kanir-atom.Ca K
& omn atow Cs
197 850 1 1 : 29
2.0 | 6% | 1 i 32.0
363 | (760 | 1 ] 239
475 | 998 ] 1 159
662 | 766 i 1 288
977 | 833 1 i 234

[ |-HIKOHIPYCHTHOC TLIaBICHAE
TaGauna 4

Peayiiiania pACIETon SHEPICTHIECKON KONCTANTH Ty, 13 (1) ¢ MONOIITHO

PUBIMUHBIX COMCTAHMI MHTEPMETALIMIOB p U q chcTeMbl  Cs
CsSb-1, CsSby-II, CsSby -I1I, CsSby 35V, CsSb, 1,-V, CsSby -V
Hwrep- | Hirep- [
weraae || g g - PN i
IR xan/r-atom-CsK | kan/r-atomCsK xan/ratomCs'K | kan/rartomCs K
P4 |
|5 9.1 9.1 8.6 412
LU | +0.5 -1.0 -2.0 8.0 +47.0
LIV | +0.67 +71.0 +10.4 49 +2.7
15V 138 ) . 4.4 N AT
LVI | +0.2 -2.5 -129 +6.4
0| +L5 54 15 +15.9
IV | +1.67 +16.1 9.7 5.4 +3.5
1LV | -033

1o 5108 Gopmyse Juist BCeX HHTEpMETAUIIOB cuctembl Cs-Sb onpeie-
JICHDBI SHAUCHUS M3 TTOCIIE YCPEIHEHMS HOJIYHEHHBIX PE3YJILTATOB HAXOAMM
N, =12.5 wa/r-arom K

COMIACHO ONUCAHHOR METOMKE M UMCIOIIEHCS B CIPABOYHOM JIMTEpaType
unpopmannu o Al l“__,%. u T MHTEPMETALIMOB [2-4] ONIPEICICHDb] 3HAMCHUS
1 GOILIIONO YUCITa METAUMHECKAX MIEMEHTOB, KOTOPhIC IPUBC/CHBI B Ta0)L.
5. I1pu HTOM CIICIYET OTMETHTD, UTO M3-3a OTCYTCTBHS YKCHEPUMEHTAILHBIX
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JanubIX Al I”wx u'T, | COOTBETCTBYIONIMX HHTEPMETAILIMIIOB HE Y/IAJIOCh m’@&“//
JICJIMTE 3HAYCHUS M) JUIsl psijia MeTaiutos - Sc, Ho, Er, Lu, Tc, Ru, Os, Rhy lray 50
Pt. Oj1HaKO Ha OCHOBAHMHU 3aKOHOMEPHOCTEH, BLITEKAIONIMX M3 aHAJIM34 JiaiH 101950
HBIX TAOM. 5, BBIABJISIETCA BO3MOKHOCTH MX NPUOIM3HTEILHON OneHKH. B
HYACTHOCTH, YCTAHOBIICHO, YTO BEAMYMHA M NajacT B noparpynmnax: Li, Na, K,
Rb, Cs; Ti, Zr, Hf; V, Nb, Ta; Cr, Mo, W; Al, Ga, In, TI; As, Sb, Bi u B psnax
=Ti, V, Cr, Mn; Y, Zr, Nb, Mo; La, Hf, Ta, W, Re, HO yBennuuBacrcs B
nonrpynnax: Be, Mg, Ca, Sr, Ba; Cu, Ag, Au, a raioke B psiztax In, Sn, Sb; T1,
Pb, Bi ¥ B 3aBUCHUMOCTH OT POCTA ATOMHOIO HOMEPA IPOSIBISCT
HEPHOJMUHOCTE, XaPAKTEPHYIO JUIS JAHTOIONIIOB. BhIsABICHHBIC 3aKOHOMEP-
HOCTH M3MCHCHHMS BEJIMUHH 1 TIOATBEPIKIAIOT HAICAKHOCT CIIPABOYHbBIX JaH-
HEIX 110 AH, ¢ HITEPMETAJLIIIOR, A TAIGKE IOCTOBEPHOCTH TECOPETUICCKAX
HPEUOCHUIOK, HA OCHOBAHMHK KOTOPBIX OBUIO BHIBEIACHO yPaHCHHUE (8).

Tadauna 5

FUAUCHIS DHEPICTHICCKIN KOHCIANT 1) A1 HEKOTOPBIX MCTLIOR

n n n n
“ement Kaa “InemenT Kaut “aement Kaul “Jement Kan
1 arom-K r—arom-K 1 -arom- K 1 atom-K
Li 135 Nd | 330 30 7n 5.0
Na 13.0 Sm 34.0 25 cd 20
K | 140 3 390 40 | |
Rb_| 130 300 10 |
[ 330 05 [
Be 20 34.0 06 05
Mg 6.0 370 BT 11.0
Ca 260 20.5 Fe | 45 145
St 320 6.0 (o7 e
Ba 300 24.0 Niil P U#60 e 11
¥ 15.0 10.0 Pd_| 200 120
La 26.0 SZRE 9.0 Cu |45 " 10.0
Ce | 290 45 Ag 60 85
BE | o0 50 Au 10.0 B

HonyHCHHBIC PE3YALTATHI HO3BOJIMIM OICHHTH BEIMUHHBI YHEPIeTH-
HCCKOH KOHCTAHTEI CIIC/IYIOIMX MCTAILIOB (B kas/r-atomK): Sc-12; Te-0,3;
Pt-22; L.u-30; Ho-35; Er-35,5; Ru-6; Os-10; Rh-8; Ir-14.

JUIst OCHKH TOUHOCTH PACCHMTAHHLIX W3 ypanenms (8) nemann AH ¢
MHTEPMCTAILIMIIOB UCIIOJIB30BAHBI METOJIbI MATCMATHUCCKON CTATUCTUKH
[7,8]: ¢ »10# neisio juist 405 HHTEPMETAIUIMJIOB CONOCTABICHBI 3HAUCHUS
BLIMHCJICHHBIX M3 ypaHeHust (8) ¥ HKCHEPUMCHTAILHBIX BCIMUUH Al [“2%
HeoOxommbie Jutsi paCUECTOB JIAHHBIC JUISI HEKOTOPBIX MHTEPMETAJLINIOB
HpUBEIEHBI B Ta0JL.6, B KOTOPOi A = (Al ]:::m - AHZQ;X“I ) KKaJI/MOJIb, @ A
A/(n+m) KKaj/r-atom.

BHAUCHUs CPCHCH KBAaZPATHIHOW OIIMOKHM BLIGOPKHM HAXO/MIIM M3 CO-
ornoneHus [7]:

al

12

i(A{“ Fiz-»| a5

1
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IJI€ 7~ 9MCJI0_PACCMOTPEHHBIX MHTEPMETALINIOB (Z=405), aﬁ:rﬁa\%/ﬂ
seannb A i-ro MHTCPMETAILIHIA BRIGOPKHU; NOACTaBIstst B (140 meaxo-
JIAMBIC JIAHHBIC, HAXOIAM Sh=nnngdy
S, = (3163/(405 - 2))'? = 2,8 xxan/r-atom.
IIJIMJ)HC‘!CI‘{) JIOBEPUTEIILHOIO MHTEPBAJIA - A\ BEIMMCIICHHBIX K3 (8) BEJH-
uni AH', ¢ MCIIONIB30BaIM BIpascenue [7,8]:

Ay = #(P.OS, 2y - 2wy, + W2, - @)1 as),
ey = -AH' g (pacen )= -AH o /(n+m), , - sasienme Gymcimn y uis i-ro
MHTEPMETaUIMIA BRIOOPKH; L(p,H=1.98- jiycroponnuii kputepuit Croionenta
JUl YPOBHS 3HaUUMOCTH 1-p=0,05 1 uuCi1a CTEneHei cBobobl
2=403. ¢ ucnomysopannem pemamn A W, GBUIO HAREHO, YTO Ty, =
3584, a Ty,;” = 49542, B pesyanTare ypasHeHue (15) npuHuMact BUJL

Aw(xkair.r-atom) = £0,0425(y” - 17,7y + 122,3)"? (16)

TaGunuma 6

Conocranienue X H3 (8) n TAJILHLIN BEJIXYHIL
AH’ o U1 HEKOTOPBIN MHTEPMETALTHAOR
A 25 AT
| Morep- | M | ™ KL Motk A Kt
Lot Kt Kka/MOTb | ¢ arom |
it pacu. | ke
r —arom - K 1 )
| 125 ] 10 859 T TR T 0.4 02 |
| 25| 3 | 83 | 09 1 144 | 132 +1.2 04 |
3 10 985 0.7 0.8 72 10.6 -34 -1.7
NaSn | 13 | 65 | 851 09 1 149 | 120 29 1.4
NaPb, | 13 3 593 | 0.93 1 [1z1 |16 03 01
LiCd 13.5 2 822 0.83 1 10.0 10.2 -0.2 -0.1
Nall | 13 | 05 | 578 | 09 1 T8 08 <04
TlsPby 0.5 3 652 | 063 0.75 35 4.6 -0.1
In;Bi 1 | 85 | 362 | 067 | 08 | 20 | 03 06|
MnBi | 06 | 85 | (718 | 0.73 1 48 | a1 +0.1 |
MnSn | 06 | 65 | [1263] | 0.7 1 ) 01|
AlSb | 55 | 10 | 1333 | 073 | 08 | 121 [ 118 02
| MoAl [ 06 [ 55 [ 81 [ 073 [ 1 241 [ 210 0.4
| TiAl 10 55 | [1733]° | 0.63 1 169 | 180 -0.6
AgCdy | 5 2 | [855] | 067 | 075 | 182 | 125 0.6
CoSb 5 10 1475 1 6.6 8.0 -0.7
_TiNi 10 | 6 | 1583 09 | 166 | 162 0.2
FeAl | 4.5 | 55 |[1528]"| 0.7 1 107 | 12 06 |

*[]- HHKORIPYCHTHOC IARICHHC

JUtsi GOJIBIIMHCTBA PACCMOTPECHHBIX COC/IMHCHUN BEJIMUMHBLL UX Al Log
(pacy.) koneOmores B npenesax 3+23 kkay/r-aroM. CIIe/oBaTe/bHO, Ha OCHO-
BaHUM (16) MOXKHO 3aKJIOUMTE, YTO TPEIUIOKEHHOE B JIAHHON paboTe HOBOE
ypaBHeHHE (8) jutst pacucTa AHL ¢ HHTEPMETAIUTH/IOB XapaKTEPUBYIOTCH TOU-
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HOCTBIO, QHAJIOTHUHOM JIOCTHIHYTOH B [ 1], M, B 4aCTHOCTH, paBHO#H +0,
KKaJ/r-atom wim +(0,3+0,6) (n+m) KKaji/MOoIIb.

Mneruryr serautyprin . @, H. Tapazse AH Ipysu Toerymwio 20.07.1998

R, BSdOMGANTINN, 5. 6SRNGSIT, . d3ILILNSE0, 0. BSGINIIZNX0,
R, BOVRH35dY, 3. 65RNGOII

0663G8ISSTGH0 65IGATBNL FO6H3MIBOL LESEROGSIO
960152300L LOSEBIGNBM ObOLC() SEAMEIdS

Ggboydy

AB,  Bgosgborabol Bobohumoe 0bhytdgthemopydol ©bmdol
®033960¢60b, 0303 986G-383BgBEIBOL grrdBberebymgommdy-
Bobo (oo Sgbomie bobndsdo domo sEaoragbotgmbobogb ©ode by
oo ydeamogsbybiiros o8 Boghogbob FobBmddbol besbwotimemo hooen-
Jo0b LosbastaBen abo@n aobEaads

-AH’ 20— (MM, + mnH)l (AX)£,(AN)- I

Loog My @0 My - 9696300080 deboe%naﬂb 0031'11“0‘7{130@0
3603360 dgB0o, AX - 4ad3mbgbiydol gradtemmetyngonmdems drabol
Ubgombgbos, beae AN - grrgdgboo Jgéompyyr Lobdgdsdo 4md3mbabhndol
Ja0ra12380b B3l Beatrol Ubgomdos. sbogno aobihmgrgbo bsBromgbols odemgao
b Gdterto Bogbogbob Fotdngdol byboobmmo ghoscmool wsbmbo
3658369medybo gogomgereo £(0,3-0,6) (nTm) ggee/ deagmo bibuboo,

D. TSAGAREISHVILI, A. NADIRADZE, G. GVELESIANI,
L. BARATASHVILI, J. BAGDAVADZE, K. NADIRADZE

STANDARD

A NEW EQUATION FOR CALCULAT I()N OF
ENTHALPY OF FORMATION OF I |
COMPOUNDS

Summary

A new equation for the calculation of standard enthalpy of formation of
A,B,, intermetallides is suggested which takes into consideration the mel-
ting temperatures of these compounds, the ronegativity of element -
components and their position in the periodic system

-AH, o= (nm + M) FAX) AN T,

153

101939



Q) ///
where 1, and 1 are the tabular values of energetic constants, AX i'@h‘e/hff/
ference between the values of electronegativity of components, A¥iisthe
difference between the numbers of periodic system of subgroups/JHeHed -
equation allows one to calculate unknown values of standard enthalpy of
formation of intermetallic compounds with an accuracy of (0,3+0,6) (n+m)
keal/mole.
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LOBSGOBITML BIBENIGIBIMS S35RIFNNL 8OGEI
MU3BECTHSI AKAJIEMHUH HAYK I'PY3UH P ;TJ |
308006 LIGOS 2000, T. 26, Nel-2 CEPUSI XHMM‘{EC‘JI#@

M. B. JUKJIAHTUALLUBWIIH, [1. U. BATZIABAJI3E

TEPMOJAUHAMUYECKUNA AHAJIU3 CUCTEM
SB-S, SB-S-O, SB-O-C, SB-O-CO

B paGote npuBeseHbl pesynbTaThl pacueTos Ha [I9BM, moaenupyiomme
paBHOBECHBIE COCTOSIHMS NpH HarpeBaHun Sb,S;+Ar B nHTepBae Temnepa-
Typ 850-1500 K: Sb,S;+ 20%0, + Ar - 500 - 1500 K; Sb,S;+ O, - 500 -
1500 K; Sb,S, + Sb,0, + Ar - 500 - 1500 K: Sb,0, + C + Ar - 400 -1500 K;
Sb,O, + CO + Ar - 400 -1 450 K npyu atmMocdepHOM AaBiIeHHH.

YacTHBIH TEPMOAMHAMHYECKHIT aHATN3 yKa3aHHBIX CHCTEM NpUBEJIeH B
kHure [1]; UX gaHHbIe He YAOBIETBOPAIOT TPEGOBAHUAM CErOAHSALIHETO AHS
M3-3a HEBO3MOXKHOCTHM OXBaTa CyTH TeX MHOrooGpasHbIX npeobpasoBaHuid,
koTopble HaGJ1I0AIOTCS NP B3aUMO/ICHCTBUM B MHOTOKOMIIOHEHTHbBIX M MHO-
rogasHbiX cHCTeMax.

Tepmoaun aHanus np M € 1p WeM Mmeroaa, ai-
ropUTMa M MPOrpamMMbl pacueToB, ONMHCaHHbIX B [2].

B uucie BO3MOXKHBIX KOHAEHCHPOBAHHBIX KOMIOHEHTOB Ui BCEX CHMC-
TeM yuuthiBanu: Sb, S, Sb,0;, Sb,0,, Sb,0s, Sb,S;, C; rasoobpasubix: Ar,
0.0,,0,8,8,.8,,8,, S, S, S, S, SO, SO,, SO, 8,0, C, C,, C;, C,, Cs,
CO, CO,, C,0, C,0,, Sb, Sb,, Sb;, Sb,, SbO, SbO,, Sb,0, SbS, CS, CS,,
COs.

OCHOBHBIE pe3yLTaThl MOJTHOTO TepMoanHamuyeckoro ananusa (IMTA)
MpeACTaBiAEHbl B BU/IE AMArPamMM.

Pesynuratel [ITA narpesanuii Sb,S, B cpejie aprona noxasaHel Ha puc. 1.
B cucteme, HaunHas ¢ ~1 100K, nabaionaeTcs ymeHbieHue koanyectsa Sb,S,
u npu ~1350 K cyiabdua nonnoctsio neuesaet. KonaeHcuposatHblii Sb Bbi-

100 nensiercs Beie ~1 100K, a naumn-

Has ¢~1200 K ero kosuuecTso

80 pe3Ko yBEeNMYMBAETCA M A0CTH-

60 raetT makcumyma npu ~1350 K.

2 [pu Gonee BLICOKHMX Temriepary-
g 4 pax ero KOJM4eCTBO yMEHbLIAET-
E 20 csi 3a cuer ucnapenus Sb. Tla-
panieNbHO € KOHAEHCHPOBAH-

04 HeiM Sb B rasosoii dasze yxe ¢
1000 1100 1200 1300 1400 1500 ~]]150 K BelLmensercs S,, KoaM-

TK 4ECTBO KOTOPOTO AOCTHTAET MaK-

Bucid - op CHMYMa TpH 1350 K. Ilpm

oT TeMnepaTypsi nipk Harpese Sh,S, acpe- ~ 1200 K B rasosoit gaze moss-
€ aproma: 1 - SbySyy i 2= Sy 3 - Sbyy: IAHOTCA Takoke Sby ) u SbSp), a
4-SbS )3 5 - Sbyy,i 6 - Sbyry 7 -Sbyp). € ~1300 u ~1350 K coorseTcT-
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N\
BeiHO Sy 1 Sby) Tx iﬁy{-
UCCTBO C HOBBILICHH CHGMITERA-
TypsI 710 1500 K ruradié: padieh
Pesynbrarnl narpesa Sb, S
cpere aprowa +20% O, noxasa-
Hpl HA puc. 2. Bujuio, 410 10
1000 K B cucreme CymecrByior
B OOJLIIOM KOJMUECTBE Sb,S, U
B MCHBIIEM — KOHJICHCHPOBAH-
HbIH Sb,O; 1 SO, ;) BRIIE TEM-
lmpmypbl H)()(JK TIPOUCXOJHAT
Puc. 2 b top yMeHbIICHUE Sb,0;, a npwu
OF TeMIEpaTyphl pH Harpese S 1350 K 0H OJIHOCTBLIO HCUe3aeT,
4e apToHa +20% xucnopona: 1 * IPH HTOM KOJIMHUECTBO sz()“) u
* SO, ) M3MEHACTCS HE3HAMUTCI-
HO. S,y BRUICNSCTCH HpPH
~1050 K u no ~1250K ero kon-
HCHTPAIMs IUIABHO pacTet, ¢ ~1250K pesko ysesuupactest v 1ipu ~1350K
JIOCTUIACT MAKCUMYMa;, IIPH GOJICE BLICOKHMX TEMIICPATYPAX HAGIIOACTCS HE 3
HAYUTCIILHOC YMEHBIIICHHUC SZEI y- Konytencuponanusiit Sb B cucreme mosin-
Jisierest npu ~1200K. Ero KOJIMUECTBO 3HAYKTEILHO YBCIMUABACTCS IO ~
1350 K, a ¢ JlasibHCHIITMUM 1TOBBITIEHUEM TEMIIEPATYPBI HAJIACT U3-3a HCHAPC-
nust. C ~1200K B ra3oBoi (ase nossisiores Sh,‘ . Sh“ " ShS“). ac
~1300K - \bm y» KOJIMYECTBO KOTOPBIX B Ia: 30B0# (ha3C yBCIMUMBACTCS C POC-
TOM TEMIICPATYPhI.
100 Harpen Sb,S, B cpene knc-
JIOPOJIA B TEMIICPATY PHOM MIITCP-
Baje 500-1100K nox

san na
60 4 puc. 3. CoacHo noIyuCHHbIM

8 /—"—'\ Iy pesysbTaTam, okucicHue Sh,S;
e 4 =

8

2

HauMHaeTcs nuke 500 K, a npu

20 . 1 ~700 K OHO HOJIHOCTBIO HCUC-
K saer. [apaynensno, nuske 500 K,

0 T T oOpasyilores Sb,04,
S0 S0 o B0 e 190 10 86O, konHdEcTE0 Sby 100
TX B CHCTEME pacter Jio ~800K u

3. 3anucHmocth conepans kowtoneton BPIIE YTOR TCMIICPaTypbi CHmia-
OT TEMICPATYPhi IIPH Harpesanun Sb,S; CTCH MU3-3a CI'O UCHAPCHUSL, TOLIA
B ocpeste knenopogar 1 - Sb,0y . Kak SO, pesko ymenbiact-

Sby0,4y5 3 - Sb,Syyy 4 - sonm ¢ 110 ~700K u HOJIHOCTBIO e

Sb,Ogry uesact npu ~950 K. B razosoii

dase B unrTepnasic 500 — 1100 K

SO,y M3MCHSCTCS HE3HAUMTENBHO, @ Sb, ()M) nosisACTCs npu ~800K  u
SHAUHTCHLHO YBCIMUUBACTCS € HOBBIIICHUCM TCMIICPATYPBI.

Ha puc.4 noxasanst pesynsrars IITA peakunn Sh,S, + 2Sb,0

= 65b+380, K 3

Puc

156



B cucreme. KOJIMUCCTE
Sb,05, 10 ~1050K ymenpmias
TS TIABHO (IIPOMCXOJUT UTHd
penue B Bujie Sb,Oy ), a Sb,S;
HC M3MCHSACTCS, BLIIEC Y]
HepaTyphl IIPOTEKACT yKa3aHHAs!
peaxiist u npu ~1300K Sb,O;
M Sb,S; HOJHOCTHIO HCHERAIOT.
BbUeJIcHHE KOHJICHCHPOBAHHO=
ro Sb B cucreme Habmoj@CTCs ¢
~1050 K 1 JIOCTHIaCT MaKCHMY-
ma npu ~1300K; npu Gosee Bbi-
Prc. 4. 3aBHCHMOCT] CoeprKanmi Kommonentos COKMX TEMIIEPATYPaX Cro KoJu-

OT TeMmueparyphl B peakiuu 28b,0; + UECTBO PE3KO YMCHBIIACTCH 53d
3,8, 6Sb 1 3S0,: 1 - Sb,0, .+ cuer ucuapenus. B razoson (ha-
b. 3 - Sbyyi 4 - SOy 3b, 3¢ yae 1npu ~850K nosisierest
6-8byp,7- 8 )» JOCTHIAS MAKCHMYMa

'
e 88,04, 9- 568 Sb,0,
npu 1300K; npu ~1100K B ra-
30B0# (pase HaGmoacTes HMUE SO, ) C OBBLINICHUEM TEMICPATYPLI CI'o
KOJMUCCTBO PE3KO yBeMuuBacTes 10 ~1300K, a Bbiie YTo| TeMieparyphi
MamMensieTes nesnaunTensno. Hapajensno, npu ~1100 K B ra3osoi ¢ase Boi-
siesieres Sb, a Bbie ~1200 K B MeHbIIEM KOJIMUCCTBE —Sb, . SbS ),
Sbyy M Sagry
TepMOIIMHAMMYECKHH AHAINS YITICTCPMUUICCKOTO BOCCTAHOBICHHS OK-
cna Sh(Sb,0, +4C = 28b +4CO) B remnepryprom unrepsase 400 - 1300 K
Hokazan Ha puc. 5. Bujmo, ure 1o 400 K npoiece BOCCTaHOBJICHUS! HE 11PO-
reKaet, Toa Kak npu ~450 K peakims mojmocThio sakanausacrest. Kosm-
UCCTBO KOHJICHCMPOBAHHOTO Sb j10 ~1000 K nie usmensieres, a ¢ ~1000 K
YMCHBINACTCS! U3-3a €ro ucnapenus. Kojunuecerso C()m.) JIOCTUIACT MAKCH~
myma 11pu ~450 K n 10 ~700 K 0CTacrest OCTOAHHBIM, BbILIC HTOH TeMIIC-
parypit CO, CHMIKACTCS ¥ B CHC-
reme Beitessieres CO, konmuee-
TBO KOTOPOro 710 ~1 150K pe3ko
YBCJMUMBACTCS M JIAJICC HE3HATH-
resnio uimensicrest. [lapauiesin-
1o, B ra3oBo# ase uine 1000 K
BBUICIACTCA Sby ) 1 B MCHBITICM
KOJIMUCCTBE Sbyy
Hcenenosannpl yCIoBust paB-
400 600 800 1000 1200 nosecust peakiuu Sb,0; + 3CO
b, +3CO, BuHTEPBAIC TCM-
neparyp 400 - 1300 K (puc. 6)
Buo, 910 peaxkius Ha4uHACT-
cst Bine 400 K u 1o 450 K nost-
(K7 HOCTBIO 3akanuMBacTcs. Koym-
AT geeTBO KOHZICHCHPOBAHHOLO Sb

ary

vphi B peakinn Sb,0, + 4C
4C0: 1 - Sby; 2 - €
3 - 55,004 = CO 5 = €Oy 6+ S

Sb.
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A7/
10 ~1000K  ne mimcier,/a

BBILIC YTOM TEMITEPATYPbIWRLHIE-
macres m3-3a ero HEAAPERs
KOHJICHCHPOBAHHBIH YIIIepoL
ucuesaer 10 450 K u B ra3oBoi
(ase 110 ~1000 K npakTuteckn
naxoyrest rosbko CO,; upn
YTOR TEMIICPATYPE B ra30Bo#H (ha-
3¢ HOABISIOTCS TAKKE Sby,

()

0 60 M0, 1000 . 1200 - gy (e epmme ~1100K -CO

g 1 Sby ), KOJIMHUECTBO KOTOPBIX ¢

Pre. 6. 5 OB Nq TCMIIEPATyPhi yBC-

OF TemiepaTyph B pumuu Sh,() n(,()
Sb+3CO,: 1 - Sby
b, 0355 4 - COyys 5 - S

s npu ~1300 K
Pt COOTBETCTBEHHO ~1 1
~2 macc.%.

100 Ha puc. 7 nokasata 3aBHCH-

3K 20y Ay ()-Sh ()mn

MOCTH OTHOILICHUS PABHOBECHBIX
L xonuenrpanuit CO, k CO o1
8 60 - TEMIIEPATyPhl, PACCUHTAHHOM Ha-
ax mu (kpusast 1) u asropamn [3]
B0 2 (kpuBas 2). Buwo, uro npu 1123
20 K conepsxanue CO, Gosbine co- \
nepokanust CO B 82 pasa, Torja ‘
L] kak 1o [3] ora pasuuna

950 1050 1150 1250 1350 M0 cepuppaer22,7,npu 1173 Kco- 8

TK orsercTBenno 63 u 17, a upu
Phc. 7 3aBHCHMOCTE OTHOLICHHS PABHOBCCHBIX 1273 K — 40 1 10. 3Haunreib-
kounempamii CO, k CO o1 Temiepary-
Phi B peakuun S
| 3CO,: | - paccuMTaiLl HAMH; 2 - ABTO-
pann [3]

HYIO PA3HUIY MEAULY HAUMH
JIAHHBIMH M JIAHHBIMH aBTOPOB
3] MOXKHO OOBICHUTH IPOBEIC-
HUCM HAMM HOJIHONO TEPMOIMHA-
MHUCCKOr0 QHAJIM3A, C HCTIOJL30-
BAHHUEM B PACUCT! i Tepmc 1CCKUX (DYHKIME HEKO-
TOPBIX COCMMHEHMMA, YHACTBYIOIHX B OIMCAHHBIX IPOICCCAX.

Muermiyr verantyprid uy. ®.H. Tasaxse AH Ipysin THoerynmo 29.07.1998




3. REIEAHNTV3NDN, K. dORRS35dI

Sb-S, Sb-5-0, Sb-0-C, $b-0-CO LOLGIIBOL
MIGIMROESFNEVHN S6STOBN

Gi%eglg

33a8-0b goBerggBgBoc Bbemgdiemos SbyS, + Ar (850 - 1500 K), Sb,S, +
+20% Oyt Ar (500-1500 K), $b,8,+0,(500-1500 K), Sb,S; + Sb,0, + Ar
(500 1500 K), Sb,0, +C + Ar (400-1500 K), Sb,0y+ CO + Ar (400-1450 K)
bobiygdghob Lbggrmo ogdeenbadagmo sbordbo gho seinbagéae Fogass-
Ingbrrn Bapabo Fotdmagarmns @ooaboBgdol bbom, hodgrag Lbne:
oot obobagh obddBe 3bmGglgdL.

M. JLANTIASHVILI, J. BAGDAVADZE

THERNODYNAMIC ANALYSIS OF THE
Sb-S, Sb-S-0, Sb-O-C, Sb-O-CO SYSTEMS

Summary

A complete thermo dynamic analysis of the system Sb,S; + Ar (850-
1500 K), Sb,S; + 20% O,+ Ar (500-1500 K), Sb,S; + 0, (500-1500 K),
Sb,S;+ Sb,0, + Ar (500-1500 K), Sb,0,+C+ Ar(400-1500 K), Sb,0,+CO+Ar
(400-1450 K) has been carried out at pressure of 1 atm by a computer simu-
lated metod. The main results are presented in the form of diagrams with
express perfectly the above-mentioned processes. i
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LOASGUNBITAM BIGHNIGIBSTS SSSRINL 8SG6 \\ \ ///
M3BBECTHSI AKAJIEMUM HAVK I'PY3UNA /

00000 LIGOS 2000, . 26, Nel-2 CEPUSI Xl/lM}j‘il mﬂ 0

101935

004 621. 382. 2. 541. 1

). IBIGSIZON, 3. dS6GOII, &. RMORNBIOTN, 6. dSd®NOIT,
0. 39b5>®NB30XO
80Ol ILIIGGMINBNDH() ROBIEN) 30RIFI0
BMSS0L SMESSISIBN0

Bocmobo o Bobgotapediyairob @-6) grbeiin LosBorabe ogyewho
3 @3éueo dobol dgero doboggdoo. 30l 3dbgbo dobomeow
ool 36 gedgmes Byroodoly obyrmo gobaob ggbob olgdde o obdyEdorm-
10 659r000L FobdrIdbo. Codéodiasdn @ncedogno 0bgym@Bogos otlydmdl 3-6
SeBodgdob gogmaduéo @a@(ﬁjq‘nnm doczbob Bylsbid, 303608 005 o6 00
3ol gernddtedodonéo 3 4Bgb by, oede emdgEBo [1-4] Bobigy-
6480 0y, ¢ oEgOEhO 3.-@0033 (oo dobobosogdergdol 33eby Beahgol
$6hodthob Bomgds o@gormer Bgodergds Bobgastrndhely dgdecngdob (Au, Ni,
Cu, P, Pd, In, Ga, Sb, Cd, Bi) geogdémdodoréo eoggbol oo, Gbedogos 5],
e Ubgo dneorrgbobogeb aoBlbgoggdoo snumdobo adeige Feathgol gmbGIdb
111V 3a00b bobyaetasdthetysby, s1tdnp GaAs-by bpbunddmbel S00C-
3oy aobunrgbobobogs go. odtodhsdn oé stob (B0 oemydobob Jowgbob
Bylobgd dobo dohogrydol Fyorblbtowsb. Rygbl obmbodmdosdo T-V -
@30l Bobggolrodietgity (GaP, GaAs, InP) ogudobob Jereéiogob Fyorbbbobo-
©6 Fyoerob ierid@édodoryto @ogubob Rgghb dogé by adyBegyduere God-
Beazergonls 6] godong o dogoryo o@powibo Badsob gobdelio @ fo-

ooty BdondTn awfyncmos doeybacen biéndentndob gneddtn:
0 @3 g Bengedo sbsbnooyBegBe, 3o oBordbnt Log: Jd%,@%q 0900
oo gabdeddol dotomowsr Jotsdydigd ) babinsonea

@0 §0B0GegbGe N @ 3ndgbGosryIho Botoghol bnaommwﬁ

(]jbs‘]f'ma(ﬁ@'gn e8Py 0y habhowbynl dgogon abrocmo bdg-

030820 n-godob gogrozdol Ggdo (111)

g(-mboa Ut‘m bogbEHogoome ©o aooa(wv,&:]@mo 306396GHGGoom
(2-4)10"713™". Bobygotrped@otob bobdy Eogaebogmo ogm 200-250 3 85-3gg. mog-
s Soliemty naeaaol e Bioadsey clnt b B mimeobros Fiome
Boob o@Bbezgdeido 0bowmdol Bysbmbdom 60GC -ty 5 gdumb 306303050,
Fdoga Mdueo obEGo ©o doliby gbol doboggeb
e P S e %J@osmnu 03 Eavn@nb
ao6rs, ooy e dmdbootogm dgdocmob moggbo. modob Ffdrmdals Bdwgs
6034730 offodrndmps obrrodmdbopbrce Ledgnm FyorBo HCTHHNQ (3:1)
sbob ¢ddgbodmésby, 0gabydes Eobdmobydur Fyordo oo Lfhegee
oglegdres grraddéaodido.

10d6mEodb Fobdmomanbos sgremBobob Jrméoeob Fiorrblboto, Grdye-
Fo3 bl 3otolrygbobiol Fotdm0d3yBs Bobgotasdool byoedntol 03mdldy-
o bogmoglgds NaOCT [7]. gergddbacodo hobbluemo oger ggobrob Jododo.
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9C0dBOEBL Fotdmowagbos Bobggetasddeéo s srmmdobol gotgode. 3@3‘//%/
Syl Brataals Bo6doro 118 ogen pmad&broob pH 1,5 - 2.
36aigbl gebeabgogery [6]-80 >offy Faboo. mogoob Gobpgedaryy
836 Bnabiaeo 0y @spRemo IehGesTe © Gedegbody Fmel gob-
3ogeB530 8obo Bgedato BmEibee bigoeegdaps. Fgdogs brgbmms 3e-
b B0 o edeis odonbotrBies GadwoiBad isgabrace Ebgastn
3985060l godoGy dgdoriitio Bobsbobybol By 360l oo g gocrobind-
©om 30ty Lodgatrogol obl 0,5 Jo/d 3-5 Fagonol go6dogereds3o o Bgdwogs
36eaizgbob skdotrgdob 308600 gBob Lodyatoggh mobemet fbton géhmo bo-
300, 13 Regonol 306853018530 Bobyaotasddhoéity g10bgbes bobyabomasdizol-
3500 8330 6oGG0begho Goo.
IL0dEONCodEEs sdmrgdyiee
603453l 3bgbogwoon obdorraby-
By oo, @l gblBogooo dgdo-
Byt ©o a0mbBo Fodeormmy-
Boo, bl Bgdgs @ohgoteb
336000 1-3 38 gotrocadols Body-
FBoce. Jogdaro LAGHIGTGYR0
30335603900 oIS 0y o o=
@0 grnddoueo Jobedydhgdol go-
Beboogrraerow 39313049600 Bagh-
40U EomEyBL ogmbos, brdgrac
ofstr0gBoo olrol spffgtrogro gro-
Bobo®nt3o [8].
TR Qom%)ob ogoErmdol n -y
0806008G0L gedmbomaryroe
30 @e8396bumeo dobobosmgdgemo

8 sk oEoEIdEo 0y dedgob 3otrooda-
0 Fobagaergdobol. L, 1o-%g der-

74 G3azos bggbL dogb Eedboegdurro
£t ©0eg80b Eodoén gea@eddgéy-
%t 0 8obobosmgBgeo jeba@obogd-
b Bo (U, InI), boogoobo(s kb, éd (U-
o InI) odmyogdeycgs fogogos wg-
ol doob gotrcnca ono3sbeabBo (10

A S
08-06-04 02 0 02 04 06 08 10 ¥ _ 107) ,, o30gmd Fgodgngdo dobo
Vo sBognobo Byl ogbdemgrydeéa-
L. 1 goromdols gebgocy Sopgdieo Gy Bego gdobool mgméoom [8], ed-
1ob Jmbedtdob gmem@-83ghreo (19) ol m9bobBor omE@dn godogogro

© GG -Ggegdo (18) doboboomgdy- o960

©o.
) [LU] :
P o [€)]

Loas U-3obsdoto Foboggrrgbol dodgos, T - gbol dogros, A - obotaglber-

I=A"T cxp[

11, Jodaoh byas, &), 26, Ne1-2
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6oL 3rme80ge, € - gergdBombob dmben, k - 8oan(33060b Bogo, T -
Gnbo. N §gRo30gbo 38mmzroarre oy grbIrron.

o U

~ KT Alnl
0 dogopge  n=1,02-1,03, bog sbermo myebomer 8688369mbobmob Lobg-
o sy 3ol dogmols gomgormabfobydom. 3(*\005(300@-3:‘70 Bobrogbol bedoeeny
399m30g0cgen (1) godeabobrcrgdoreeb

kT .3
05 = fln(SA T /1) 3)

o] I ool . §. gorgandob ogbo, bodgeeag Bnorgds (U-Ind) @aamsnsgab\g~
bl oI mbeobetms @bdby, ok oo 9 3. o
ool Bued ol gexgd oo FbedgBgemdo A =150, 10° 3 10
OR3bods T=300 K. 1-V Ssboboongderngesh god a 6ol b
Foreg oy 9l = 1,004+0,05 n3.

FomGIzeEnto dsbsbosmgbire gemsmdame ogm | 33 Lobdotdhy A2-
28 @zt deotnls gedegbydog. 403nbagarmgan @omgdab (C-U) dsbobos-
giizob Godogo Lghaoo (U, 1/C) gerbooobathgBBo 6obggbgdos Lindr, 13-%g.
b 38y 305 ©0 Bgodegde dobo oBogndbo 3-6 gabadob oy~
R e

o-

1 ity kT
o~ 2eeNy) U, -U- 5= (4)

Loos C - ymbeddol @gaommdoo, € - Bobggebgad@oetal mogegd®tagame
%3@5‘330@\*\5“, Ny, Botrobgdamme JobGabGheGs bobggebaeddebob dmGmmm-

3380, U, - mogbrbo 3eadgbGoswos 6(‘13@0[) Bowgbs Bgodemgde (4) edenjoog-
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T JIALIEPAIIBHIIN, M. BAXTAJI3E, 1" JUKOPJDKUITIBHIIA, '{ \%
H. 'ABPUAJIBE, M. KAXABPUITIBUIINA [

KOHTAKTBI HHIOTTKWHOJIYHYEHHBIE
DIJIEKTPOXUMUYECKUM METO/IOM

Pesome

Konraxrel [TTOTTKH OBbUIH HOJYUCHBI METOJIOM YICKTPOXHMHUUCCKOrO
OCaUJICHUsI METAJUIA U3 BO/LIHOTO pactBopa cosn AlCL, coseprkaiero
NaOCL, na npe/BapuTC/IbLHO MWICKT p&\XMMHllL‘U‘KH‘VU‘Ivllucllllylu HOBEPXHOCTH
HOJIYIHTPOBOJIMKOBBIX COCJIMHCHMM TpyHiLE AT

TpaBjicHHE HOBEPXHOCTH HOJYHPOBOJIIUKD U WICKTPOXUMHUCCKOC
OCaKIIEHUE METAILIA TIPOUCXOJUIIO B €JIMHOM TEXHOJIOIHUCCKOM HPOHECCE B
TBOPE, KOTOPLIH, TOMAMO OCAKIAEMOTO METAILIA, COACPIKAI M WICKTPO=
XUMHUECKUH TPABHTECIIL OJIYITPOBOJIHKKA. BOJILTAMIIEPHOC H BOJILTEMKOCT-
HBIE XaPAKTEPHCTHKH TOJYHCHHBIX KPUCTAILIOB XOPOIIO OIUCHLIBAIOTCS B TEO-
puu I[lorTkHM

T. LAPERASHVILI, M. BAKHTADZE, G. JORJISHVILI,
N. GABRIADZE, I. KACHABRISHVILI

SCHOTTKY CONTA! FORMED BY E
DEPOSITION

Summary

(CTROCHEMICAL

Schottky contacts were formed by electrochemical deposition of metal
from the a AICL, aqueous solition consisting also of NaOCI on the prelimi-
nary clectrochemically cleaned surface of I-Y semiconductors (Gal, GaAS,
InP). Ltching and electroplating of the contact were performed in the same
solution 1o avoid contamination of the metal-semiconductor interfa T'he
voltage dependence of current and capacitance of the obtained m-s structure
is in good agreement with Schottky theory, ideality factor n=1.02-1.03 and
barrier height @y = 1,03+0,05 eV.
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LSASGUBITNIL BAGEOGIASWS SESRIF NN BOOLD
i THSI AKAJIEMHH HAYK I'PY3HA
40000k LIGOS 2000, . 26, Ne1-2 CEPUSI XMWY

VJIK 541.183:549.67
C. JI. YPOTAJI3E, M. H. BYPJDOKAHAJ3E

AJICOPBIMSL ITAPOB BOJIbI HA IIPUPOJIHBIX
¥ MOIMOUITUPOBAHHBIX ® OPMAX JIOMOHTUTOB
HEKOTOPBIX MECTOPOMIEHMI I'PY3UNA

1OCHICHKE JIBA JICCATHIICTHS BO3POC HHTCPCC
TAK KaK B HEKOTOPIX CIYHAsIX OHM KOHKYPEHTOCIHOCOOHBI CHIITCTHICCKUM

K IIPUPOJHBIM HEOJIHTAM,

OJUHAKO JIO HACTOAIIEIO BPEMCHH B OOJLITHHCTEC CIIYHACE HPAKTHUICC
KOC IIPUMCHEHHE HAXOIAT KIIMHOITHIIONAT K MOP/ICHHTCONCPARAIIMC TY (b
I py3ust Gorara pa3iMaHbLIMM HPUPOHBIMH HCOJIMTAMU, BB TOM MM CIIC JIOMO-
rUTCONEPIKAIMMU TyDaMu. DTOT IEONHT BETPEUACTCS 110 BCCH TEPPUTOPHK
'py3uu, MIPUUEM €ro COAEPIKAHMUE B FOPHBIX MOPOJAX JIOCTHIACT 90-95% [1]
OJIHAKO, TIO-BHIIMMOMY H3-33 CBOUX CTPYKTYPHBIX OCOOCHHOCTEH, JUlst HETO
XapaKTEpHa OJIHOMEPHAsi PA3MEPHOCTH KAPKACHBIX CHCTEM, OH MaJIO H3YHCH

B Hacrosineit paboTe MCCICIOBAHBI HOIOTHTEILILIC CBORCTBA JIOMOH-
THTA 110 OTHOIICHUIO K 1apaM BOjtbl. OOLCKTOM MCCHCUOBANMS CITY/KUIIH
JIOMOHTHTBI PA3HBIX MCCTOPOXICHHUH ['py3un. BB tabu. | npuBeicn xumu-
HCCKHH COCTAB HTHX 00PasioB.

TaGauna 1

Xunuuecknit coctan (3 %) JOMONTHTOR PASTHIILIN MECTOPOHCHUK | pysun

[ Oopanus [ 8i0; [ Ti0; [ ALO, [ Fe,0y | FeO [8i0; [MeO [€a0 [NaOy (K0 [ P05 [1:0 1
6125 [031 [13.03 ] [044 {003 [086 [490 239 099 |06 |7.52
6330 [ 045 | 14.79 061 |- 189 | 438 | 180|231 008 [7.61
55,60 | 037 | 17.85 | .80 [0,08 | 269 | 526 | 510 | 015 |03 |6
Tpexm 5239 {065 (1717 333 049 [351 322030 {042 |6

Hcenenosanne aacopoiuuu mapoB BOJhI Ha JIOMOHITHTC W3y HajiOCh IKCH-
KATOPHBIM METOJIOM IIPH KOMHATHOH TCMUCPATYPC M JIABJICHHK P/Ps=0,4
OGpasibl NPEABAPUTEIILHO AKTUBUPOBAJIM HAIPCBAHUCM HIPH TEMIICPa-
Type 300°C. Pesyasrathl aCOPOUMOHHBIX HCCICNOBAHMI TIPUBC/ICHBI B
Tabmn.2.
TaGunuma 2

JCOPGIMSA TTAPOB BOJbY JTOMOHTHTCOICPAAIIAMH TOPHBINH TOPOANH HCKOTOPHIX
MeeroponeHmi Ipysun upy koMHarHol Temueparype (P/Ps=0,4)

Obpasi aavoar | Voesr |
Tydra 1,17 [0.021 |
Motnti 138 |
Tpexou 139 |
Boranuucekuii (okp. Towancn) | 1.78 0031 ]

JUtst MOJM(DUIMPOBAHUSA LEONATOB ObUI HCHOIB30BAH MCTOJL KUCIOTHOR
06paboTKH. MHOI'HE HEOJNHTHI HOJI BO3JICHCTBUCM CHIILHLIX KHCIIOT paspy-
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NV
HIAIOTCA, OJIAKO HEOJIUTLI € BHICOKMM COJIEPIKAHUEM KPEMHHsE xzﬁ’m@‘%ﬁ
3YIOTCs SIPKO BLIPAKCHHON KMCIOTOYCTORUUBOCTHIO. SaMI5Yen

O6paloTKa HEOIUTOB KMCIOTOH O11f O KOHIICHT] OB
JHT K 0GPa3oBAHKIO BOIOPOHLIX (hopM neonnTon. Takoe Momdunuposa-
HHE CHOCOOCTBYCT HIMCHCHUMIO XMMHUCCKOTO COCTaBA (ICKATHOHHPOBAHUE
M JICAIIOMMHMPOBAHUE) NEOIUTOB. 1 [P HCIOJIBL30BAHMU KHCIIOT HU3KOH KOH-
HEHTPANMK UMCCT MECTO JIMIIL JICKATHOHMPOBaliKe 06pasios (2]

Bostee “Msrkuit” METOJL 110J1yCHHUSI BOIOPOHBIX (POPM, KOTOPbIH HE BbI-
SBIBACT JICATIOMUHMPOBAHMS HCXO/UIBIX OGPA3IOR, OCHOBAlL HA BOBICHCTBAK
XJIOPHJId AMMOHMS Ha 1ICOJIMT M TTOCIC/IYIONIECM HATPEBAHMM JUISL Y/IJICHUs
AMMMAKa C 1EIbIO TOJIYUCHHsE BOJIOPOJIHOM (hOpMbI

Hamu OLUM HOJIYHEHBI BOJOPOHBIC (DOPMBI JIOMOHTHTA € UCTTOIBL30BA-
HueM 000MX METOJIOB, T. €. Kak 00padOTKOM €ro pacTBOPAMM Pa3HBIX KOH-
nenrpanmii (0,025;0,05; 0,1; 0,25; 1,0; 3,0: 4,0 1 5,0 11.) XJIOPUCTOBOAOPOJL-
HOM KHCJIOTHI, TAK H XJIOPHCTOIO aMMOHHS.

Mono0OMEHHBIH TIPOIECE TIPOBOJIMICSH IPH KOMHATHOMH TeMIEparype
TPExXpazoBoit 06paGOTKOI; COOTHOIECHUE MEKITY TBEP/IOH Ba3oit U pacTBO-
pom 1:10; HPOAOIBKUTENLHOCTL Pa3oBOi 06padoTin — 1 vac; roroseie 06-
PA3ILL TPOMBIBAJIMCEH J10 TOJHOTO YIAICHHS HOHOB XJIOPA , 110CIIE YEro Npo-
CyHIMBAJIACE

Msyucnue ajcopoimm BOIbl Ha HOJIYHICHHBIX 00PA3HAX HPOBOJMIOCH HPH
KOMBaTHOM Temieparype (P/Ps=0,4); OCTOAHHOC JIABJICHUE BOIbI B IKCHKA-
Tope obecteunBaia cepuast kuciaora (d=1,34); n1pojoIGKUTEILHOCT 10110
LHEHMSI TAPOB BOJIbI B YKCHKaTOpE Obuia ~120 gacoB. ONPEICIICHUE BEIMYMHT
aJ1cOpOIUHU (MMOJIB/I') IIPOU3BOJIMIIOCH METOZIOM B3BEHIMBaua. [osryucHibie
PE3YJILTAaThI CBECHBL B Talut. 3.

TaGuuma 3

AZtCopGIIA Tapon BOABI 1

sostnpmporarion (HCH n NHCI pactropai)

somonTHre - “Borammieeknii” - okp. TGHIHCH IPH KOMHATHOH TeMIEparype
(P/Ps0.4)
Kontetpaisa HCI NILCI
pactBopa. | a, MMoab/T | Ve r | aMMoibr | V. eMUr
0025 151 0027 147 0.026
0.05 1.75 0,031 1.56 0.028
0.1 1.78 0.032 1.65 0.029
025 157 0.028 175 | 0031
1.0 0.74 0013 1.77 0.032
3.0 0.57 0.01 1.81 0.0325
4.0 - - 093 0,017
5.0 - - 0.93 0.017
Hexonnas 1.78 0.031 - -

B 3aKJIIOUCHUC CIICIYCT OTMETHTH, YTO Ha MOJMPHIIMPOBAaHHON (hopme
siomonTuTa (pu 06padorie HCI), 0 CPaBHEHHIO ¢ MCXOIHON, UMEET MECTO
TIOHHUIKCHHUC Zl)lC()pGIlM(\HHOﬁ CIOCOOHOCTH ¢ NOCIHCAYIOIMUM  BO3PACTAHU-
em 110 06paborku 0,1 1 HCL B ciiyuae 06paboTKH JIOMOHTHTA PACTBOPOM
NH,C, Besunna ancopOum HOHMKACTCS O CPABHCHUIO € MCXOIHOM € ITOC-
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) NV
JIEYIOIIMM BO3pacTaHneM /10 06paGoTKM 3H XJIOPHAOM aMMOHMs, amre%/
NPOMCXOANT yMEHbIIEHHE aACOPOLMH, YTO CBA3aHO C HapyLIEHHEM LIRYKy
TYphI LEOJHTA. L5201

VHCTHTYT (p3NHCCKOH 1 OPrauuecKol XumHit
um. I I Mesmkumsunu AH Ipy3un Toctynuio 22.06.1999

L. JeMSSI, 8. FTORO6SIT

FIOL MGOILOL SRLMGIBNS LdISGDBITML BMBNIGOIN
SRVJNWIRIBSGIMBOL 36336030 RS 8MROBOGNGIZI0
@MIMESNGNL BMG3I3BI
bgboydg

ByLog Faczob exronemols oreimtdgon bajatrnggrorl Smpeghome -
3owrdEgdetymdol Bbydhng o AmeogaGtgdy 39%89.

oy Byeaa000©6 5o8rdEobotymdb, Grd HCl-oo dm@egogetabar
ey sroanmo $Jab owbmbnnb ool srmgsb, bafabenss JesyBoo,
dolbo Fydcopedo Boeoo 0,1 HCl-non coodRoggbodieg. sdembogob ererbgoob 3yd-
orbigp80 scebaédznnb boengey Acobregbs, Lefignbomsb Feotrgdos, dobo ydce-
a0 Stogonen 36 NH,Cl-oor oodefBoggbodeeg, beoeoen Bodroga o0obidhybs otobiné-
B30 bogengenls Axg30060 (380 Go0; Ggromnl Lo ©desbmnstes
e

S. UROTADZE, M. BURJANADZE

WATER VAPOUR ADSORPTION ON NATURAL AND MODIFIED
FORMS OF LOMONTITES OF SOME DEPOSITS IN GEORGIA

Summary

In the present work the adsorption properties of lomontite with respect
to the water vapours are studied.

The obtained results showed that on the modified form of lomontite (af-
ter HCI treatment) the adsorption ability of lomontite decreases with the
consequent increase before treatment in 0.1 n HCL

At treatment of lomontite by NH,Cl the adsorption ability decreases as
compared to the initial one with the consequent increase before treatment in
3n ammonium chloride, and then again decreases, which is connected with
the disturbance of the zeolite structute.

@NGIGSGTOS ~ JIMTEPATYPA - RE
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LOASHUIBIRT(M; BICEOIGIBSUIS SAORIINNs BXG6D ~ ///
W3BECTUSI AKAJIEMUM HAYK I'PY31H B
400001 LIGOS 2000, 1. 26, Nel-2 CEPUSI XUMUUECKALL -

TEXHOJIOTI'UsL
YJIK 620.193.013
M. IL. MUKABEPUW/I3E, Y. H. JIOPIKUTIAHW/I3E,
H. IT. MJTAHAPAJT3E, I, JOKUITIKAPUAHNA

CTPYKTYPA U KOPPO3MOHHASI CTOMKOCTh CII
CcUC Mbl TUTAH-HUKEJIb-I'EPMAHUN

OCHOBHBIM CIIOCOOOM CO3/IAHMsE BLICOKOTIPOUHBIX KOPPO3HOHHOCTOUKHX
CIUIABOB TUTAHA HA COBPEMCHHOM JTAre ABJISCTCS KOMIUICKCHOC JICTMPOBAHHC
€ro TBEP/LIX PACTBOPOB HA OCHOBE &L U 3 Mo pUKAIMEL.

T1eIIH10 HACTOAIICH PAGOTHI SIBJJIOCH H3YICHUC HOBBIX MHOIOKOMITOHCHT=
HbLIX THTAHOBLIX CIUIABOB B KPMG'I'EUUIM‘ICCKOM Hu ‘dM(\pq)llOM COCTOSIHUHM.

MCCIIE/I0BAHMSM TTOIBEPIIIACEH CILUIABBI TPORHON CUCTEMBI THTAH-HUKCIL-
repManuil ¢ MOCTOAHHBIM COJIEPKAHUCM HUKCIIS (8%) ¥ 1IEPEMCHHBIM
coneprkanuem repmanms (01 0 10 5%).

Cruiassr wiasmwmcs B UM uMm. A. A bBalikoBa 110)1 PYKOBOJICTBOM
sura. T T HaproBoii B JlyroBBIX BAKYyMHBIX HEUAX C HCPACXONYCMBIM
BOJL(PAMOBBIM WICKTPOJIOM B aTMOC(Epe aprosa B ka4ecTBE HUXTOBBIX
MaTcpHaJIOB HMCHOJIL30BAJIH ﬁO}lH/lllblﬁ THTAH, ')JlCK‘l'p()JlM'I'M‘ICCKMC HUKCITH
M repMaHmii (30HHOOUMIICHHBIC).

CJMTKH TIPOKOBBIBAJIM HA TPYTKU & 8-10 MM B MHTCPBAIC TCMIICPATYP
900-1000°C. Tepmuucckyio 06paGOTKY IPOBOIMIA B HBAKYHPOBAHHBIX
KBAPIIECBBIX AMITYJIAX 110 PCKUMY - 3dKaJIKa OT 95()405(9(,‘. OXJIAKIICHUC B
BOJC. BBICTPO3AKAICHHBIC AMOPQHBIC (MEIKOKPHCTAIIIMUCCKHE) CILIABDLE
HOJYHCHbI OCCTUICILHOM TIABKOH B arMoC(Epe resust 1Py JIABICHAH ~ 1,8
T™ C IIPC/IBAPUTEILHON OTKAUKOH BakyyMa. LIPH IJ1aBKE METAILI HArPEBACTCA
Ha 5()“(_: BBINIC TEMIICPATYPbl MJIABJICHMSL, 110 CHSITHA MAarHATHOI'O 1OJIst cluan
BLUIMBACTCSE B MCJIHYIO BOJIOOXJIAKIACMYIO U3JIOKHHILY H Kp"C'l'lUlJlH'in'l'C)(
€O ckopocTIO 103 rpajvc.

MHKp(?C'I‘pyK'Ipr\ CIUIABOB B JIMTOM COCTOSSHHH COCTOMT U3 TCPBHUHO
KPUCTAUI3UPYIOIIAXCS 3¢PEH B TBEPIIOro pacTBopa. CIUIBEI HOCIE SaKAJIKK
UMEIOT TPEX(AsILyIO CIPYKTYPY, COCTOSMILYIO H3G-TBCPIIOIO PAcTBOPA THTATA
n cocnunenuit Ti)Nin Ti;Ge,. CBOGOjMHAs TTOBEPXHOCTH aMOPPHBIX JICHT
TpC/ICTaBICT OJIHOPOJIHYIO TTOBCPXHOCTH oe3 Kpuc LIMUCCKUX BIJHOYCHHH.

Hccnejosanus 1o HM3YYCHHUIO pacnpeICiiCHus JICTUPYIOIHUX ICMCHTOB
Ha MOBCPXHOCTH CIJIABOB B XBPHKTCPMCTH‘ICCKHX ]')CH'HCHOBCKMX
n3nyuenusix Ty, Ni, u Gey,, € MOMOLIBIO MUKPO30H/IA Kamebake “Mi-
crobeam” mokazajiM, 4TO HUKEIb ¥ THTAH B CIUIABAX KAK B JIMTOM, TaK
3aKAJCHHOM M aMOP(HOM COCTOAHMX PACHPEACIICHBI HEPABHOMEPHO, a
T'CPMAHUH - PABHOMEPHO.

Ha puc.] npUBEACHO PACHPE/ICICHACH HAKEIIS, TUTAHA U FCPMAaHMs Ha
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HOBEPXHOCTH uMupr])lmm cruiaBa ¢ cn/ncpmunucm 3% rcpMunmx ]Ic«w}lnlk)-//

N

TIOBEPXHOCTHBIX MOTCHIMAIOB ¥ BTOPUUHBIX MNICKTPOHOB CILIABOB

Koppo3uoHHbIM HCHBITAHUAM B 10%-HbIX PACTBOPAX COJISHON KHCIIOTHI,
XJIOPHCTOrO M IMAPOKCH/IA HATPHsI TOJBEPIIIM OOPasibl JUTHIC U HOCIC
BAKAJIKH.

TTocie 500 4acoB UCHBLITAHUHE CKOPOCTL KOPPO3HMHU KAK 3aKAJICHHDBIX, TaK
M JIMTBIX CIUIABOB B PACTBOPAX XJIOPUCTOIO W IMJIPOKCUIIA HATPHs HE
npesbimaia 0,003 1/M”.4, @ B pacTBOPE COMANOH KUCHOTBE = 0,2 1/M .

3aKAJICHHBIC CIUIABLI BBISIBIISIIOT CTORKOCTL Ha OJIMH HOPSUIOK OOJILIIE,
UCM JIMTBIC, YTO BLI3BAHO BLIJICJICHHEM KOPPO3HOHHOCTOMKUX I'CPMATHIIOB
M HUKCIMJIOB B CTPYKTYPC CIUIBOB OCIE 3aKAIKH (CKOPOCTH KOPPO3HU
smroro ciuasa Ti - 8%, Ni - 3% Ge pasna 0,011/M 4, @ 3AKAICHHOTO -
0,001 r/m°4).

H3yueHne KOPPO3ZHOHHON CTOMKOCTH aMOPPHBIX CIUIABOB IPOBOJMIIA B
MOJIKKCJIEHHOM PacTBOPE XJI0pUCTOro Hatpust (pH=0). Cruiaswl, cojiepkaime
710 3% repManmsi, AMCIOT HACTOJILKO MAJTYIO O0JIACTH MACCHBHOTO COCTOSHMS,
YTO  OHA  OTMEHAeTCst  JiMmb  HEGONbIIMM  neperubom  Ha
HOTCHIMOJMHAMUICCKUX HOJIAPU3AIHOHILIX KPUBBIX; LIPH YTOM 3HAMCHUC
ioTHOCTH Toka 22,51 MKA/eM’. Crutansi, conepraiue 3-5% repma
HAXOJBITCS B COCTOSHMM AKTUBHOIO PACTBOPCHHMS M HE HACCHBUPYCTCS TOK
HPY YBCJIMUCHHM HOTCHIMAJA HEHPEPBIBHO BO3PACTACT, YTO CBABAHO ¢
HPOIECCOM BBIICICHH XJI0pa (pUC. 2).

: nMn/c : 5
£ T lgi, nA/cm? ‘}
g
g Tixe 2
E 108 by i, , 2
H P Ao N5
g 2000 AMAA =
'E' 200 G
% L -2 n 1

0 100 200 300 400 0 05 1 EB

PACCTOAHHE, MKM

Prc. 1. Pacipe/eicue JIermpyiomny oie-  PHE-2. AHOMHBIC HOTCHIHOARHAMHICCKHE

MCHTOB B CIPYKIYPE JAKLICHIONO KPHBLIC AMOP(HBIN CILIAROR CHic-
cinana Ti - 8%, Ni - 3% Ge TCMbI THTAH-HHKCIL-repMatii 1
HO/IKHCCHIIOM PACTROPE XIOPHCTO-
ro marpust: 1 - 1% Ge: 2 - 2% Ge;

- 3% Ge: 4 - 4% Ge; 5 -5% Ge
NEKTPOHOrPAPUUCCKHUE UCCIIC/IOBAHNS IIOBEPXHOCTH CIUIABOB MOKA3AIIH,
YTO Ha HOBEPXHOCTH 0Opasyerces py Tt TiO,, a TakiKe PUCYTCTBYCT rajio

(amopdas) dasa. CPABHETEILIO HA3KAs KOPPOBHOHHAS CTORKOCTL aMop (-
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HBIX CIUIABOB, OMEBHIHO, BBI3BAHA M3MEHECHUEM HTOBEPXHOCTH, 110 CuspAao
C HU3KMM Kau€CTBOM MX HOBEPXHOCTH. E

MHeTmyT M

BOB=NM0IIS0
typriod um. @ H. Tanazse AH Ipysun Toctymwio19.07.1999

3.80358360d3, 0. LMGMNINBI60JI, 6. R065GII, &. ROBISGHNH60)

S0G36-6083-3348560TVB0L LOLIIBOL BIEOREM>IBOL
LEGVIGTGHS RO SMGHMBO VL0 JIRIBDMBS

bg%oendy

®096-0g9e-p6360%30b Lobgdol Fabobmdabol Lbmidubneoe
Bopmdotagedol o geméeborrmo dwnambob Fgbfoarob Fywgacw aedmaergbogas,
6e1d Ubdygn oamdolgmdsdo Fgbombmdydol daybabiémidmte Boandeld
Bgotan blbotols Jobggmomn  @agnbdempdumme BebaamgBobogst, Fhormbob
Fdna dom0 bntumddmds Ledgsbooboo — Go@eboba dgoho blbobo wo
Byogrongdo Ti,Ni o Ti Ge,. s8mbrgyrro @ibdob Byeedoto géhopgetegs-
600, yrob@orunbo hebobogdob aotdy. Bagyco ©o Godbo, brgmébes bbdue,
ol Boffrord o s8crtrarnen dpamBotrymbsdo, gobofformgburos Fybowbmbybal
10030638 5ro0BodG, bragne 4gé8obovdo Jo mebodéog.

FBogobrdgBol grbretbovirmo aedtrgdon 10% dobogdgosol, BogtouBol
Jrabopob s Jophmibopol blBotgdde opagbogros domo Jomoro
sbrefbonmo 3nwgamds, boffbomde Bybowbmbdydel dpatemde ghmo Gogom
Bomogros, goéry bbduerob.

M. MIKABERIDZE, I. LORDKIPANIDZE, N. MDINARADZE:,
G. JISHKARIANI

THE CORROSION RESISTANCE AND THE STRUCTURE OF
THE TITANIUM-NICKEL-GERMANIUM ALLOY SY; MS

Summary

lhc rescarches carried out to identify the structure and the corrosion
el aince of the titanium-nickel-germanium alloy systems has revealed that
thetcast alloys microstructure is composed of the primary cristals of thefy
solid solution of the titanium. After hardening their structure consists of the
« solid solution of titanium and Ti,Ni and Ti;CGie, combinations

lickel and titanium in the cast and hardened states as well as in amor-
phous state are not evenly distributed on the surface of the alloys, while
germanium is distributed there rather evenly.

Experimental results on the corrosion behavior of the Ti-Ni-Ge alloy
sistems in the 10% solutions of the HCI, NaCl and NaOH showed their high
corrosion resistance. The resistance of the hardened alloys is one level high-
er, then that of cast alloys.
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B. 1. MOCUI3E, B. Lll. BAXTA/I3E, H. B. BAPJABEJIM/I3E, \{
H. M. YAHTVYPHSI, M. I. CYJDKALLBHIIN, M. B. I'IA}:[)KVILLIBHJ'IJ)’I;J

KATAJIMTUYECKOE PA3JIO)KEHUE METAHOJIA
HA BOJAOPOA U OKCHUJ YIJTIEPOIA (II)

Pesome

Jlnsi peakumy pasjiokenus metanosia Ha CO n H, nono6pan mapranen-
nannaauesblii karanusarop cocrasa (% macc.): Mn-8,0-10,0 u Pd-0,4-0,5,

e 1 Ha MOAK( p il HOCHTENb U3 OKCHAA aIlOMUHUS Map-
kn LIH-2M.

V. MOSIDZE, V. BAKHTADZE, N. BARDAVELIDZE,
N. CHANTURIA, M. SUJASHVILI, M. PAJISHVILI

CATALYTIC DECOMPOSITION OF METHANOL
TO HYDROGEN AND CARBON OXIDE (II)

Summary

Managenese-palladium catalyst is chosen for the decomposition reac-
tion of methanol to CO and H, with the composition (mass. %): Mn-8,0-
10,0 and Pd-0,4-0,5, coated onto the modified carrier of ShN-2M alumini-
um oxide.
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I A. LIATAPEJIY, H. I MAUCYPAJT3E, JI. K. BALIAHAJ3E, T
A. 1T THAKAPHITIBHIIN

HOJYYEHUE YJIEKTPOJIMTUYECKOI'O JIMOKC l/hl/\
MAPI'AHIIA U3 HEUTPAJIBHBIX PACTBOPOB

Pesome

B HEHTPaJILHBIX PACTBOPAX NP MICKTPOOCAKIICHUH JIMOKCHJIA Mapran-
11a 3HAUCHUC NOTCHLMAJA TUTAHOBBIX AHOJIOB MCHBIIE, YCM B KHCIIBIX PACT-
BOPax. B 9THUX yCIIOBHIX BBIJICJICHUE KUCJIOPOJIAd IIPAKTUUCCKH HE TPOUCXO-
JUAT, M COBIAIOTCSE OIIArONPUsI THLIC YCJIOBMsE JUIsE PabOThI THTAHOBBLIX aHOJI0B
Oe3 naccuBanuu. JICHCTBUTEILHO, B 11PC OIBITAX MACCHBALMS TH-
TAHA HE NPOMCXOJIMIIA, OJIHAKO HANPSKCHUE HA BAHHE CHIILHO BO3PACTAIIO.
YCTaHOBICHO, YTO HPUUMHON YBEJIMUCHUS HAIIPSKCHUS ABJIACTCS OOpasoBa-
HHE IJIOXOHPOBOJBIIEH KOPKH U3 HU3ITUX COC/IMHCHMH Mapratit Ha moBep-
XHOCTH I'PAQUTOBBIX KaTOJIOB

G. TSAGARELI, N. MAISURADZE, 1.. BAISANADZL,
A. SHAKARISHVILI

PRODUCTION OF THE EL
IDE FROM NEU

"ROLYTIC MANGANES
'"RAL SOLUTIONS

Summary

L DIOX-

The potential of the titanium anode during electrodeposition of the man-
ganese dioxide in neutral solutions is less than that in acidic solutions. In
such conditions no oxygen evolution is observed. Hence there are favour-
able conditions for the titanim clectrode to work without passivation. The
ivation of the titanium surface did not actually take place in the neutral
solution. However, the voltage during the electrolysis increased. It was found
that the reason for the increased voltage was the formation of the high ohmic
mangancse compound layer on the graphite cathode surface.
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.51 BYUYKYPH, 3.C. BAPTAYUI3E

TEPMOJIMHAMMKA HPOIECCA OUYUCTKHA TPUPO)IHBIX
I'A30B OT CEPOOPTAHUUYECKHUX COEJIMHEHUI

KOAOCCAABHBIE 3aIaChl TPHPOAHOTO [a3a ¢ AHOMAABHO BEICOKIM COACPIKa-
HUEM CePHHUCTHIX COEAHHEHMI CTABAT MepeA HCCACAOBATEASMH 3dAadd 110
PaspaBoTKe TEXHOAOMHIECKHX IIPOLECCOB, OGeCTIeNMBAIINK TAYBOKoe 13-
BAEUe! CEePHHUCTBIX CC i1 M X KBaAMPULIMPOBAHHOE HCHIOAB30BAHME
B IPOMBIIIAEHHOCTH.

KararuTHueckue MpoLeccsl nepepaboTKi IPUPOAHOTO rasa TpebyIoT ero
TIPeABAPUTEABHON OUMCTKH OT OPTaHMYeCKUX CePHHUCTBIX CORANHEHHH Me-
TOAOM TMAPHPOBAHHS A0 CePOBOAOPOAQ.

Tpi BHGOPe YCAOBHIL MPOBEAGHHS MPOLECCA TMAPHPOBAHHS CePOCO-
APIKAIHX COSAMHEHUH, TaK JKe KaK M AOBOro XMMHYeCKOro Ipolecca,
0CcOBG0 BOABILIOE 3HAUeHHe UMeeT TEPMOAMHAMIYeCKHH aHAAU3, B YHACTHOCTH
onpeaeAeHre H306apo-U30TePMUYECKOrO MOTeHLMAaAd U KOHCTAHTBl PABHO-
Becust peakuun [1-6]

TIpUpOAHBIE M MOMYTHBIE ra3bl, TPUMEHsIeMble B XHUMHYeCKON IPOMBILI-
AEHHOCTH, COA@PIKAT LeAYIO [aMMy CepOCOAEPIKAIIMX COoeAuHeHui. Hivke
HPUBOASITCS BCe BEPOSITHBIE PEAKLIMH TUAPUPOBAHUSA, KOTOPbIe MOIYT GHThH
OCYHIECTBACHBI B TeX MAM MHBIX YCAOBUSIX AN HaMOOAEE HaACTO BCTpeydio-
HIUXCS B TPMPOAHOM Tase CepOCOAEPIKAMINX OPTAHIMYeCKUX COSAMHEHHIT:

CHSH + H, > CH, + 1L,S )
C,HSH + H, > C,H, + H,S @
C,H,SH + H, - C,H,+ H,S 3)
CH,SH+H, - C,H, +H,S “
C,H,S +4H, - C,H , + H,S )
CH,SH +H, » CH + H,S (©6)
C,H,S +3H, » CH, + H,S @

CH,SCH, + 2H, » 2CH, + H,S )
C,HSC,H, + 2H, - 2C,H, + H,$ ©)
CH,SSCH, + 3H, - 2CH, + 2H,S 10)

C,H,SSC,H; + 3H, - 2C,H, + 2H,S an

€S, +4H, > Cl1, + 21,5 (12)
CS,+2H, > C + 2,8 3)
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A\
COS +H, » CO+H,S I‘M)%/
COS + 411, > CH, + H,0 + H,S s

C()S+2H?->(_‘+||2()+1|25 (IGJ)J'JJJJU

CIII;S‘CII‘+2]12-—>C2l[(‘+(,'114+112S (17

B AOCTYIHOI HaM AMTepaType HeT MOAHOH KapPTHHBI TEPMOAUHAMIYEC-
KOTO aHaAM3a IpoLecca MAPUPOBAHHUS LPp()(_()APp)Kdex COEAMHEHMIL.
TTosToMy Hamu GBIAM OTIP sueprun 'm66ca B
MHMPOKOM MHTepBaAe TeMIeparyp A 5()/\]>UJMHCTEd OpraHHYeCcKUux cep-
HUCTHIX COPAMHEHHMS B NPOLIECCe X TMAPHPOBAHHUS.

Kak M3BeCTHO, KAaTaAUTHYeCKas akK THBHOCTE GOABUIMHCTBA KOHTAKTHBIX
MACC TPOSIBASIETCSI B CPABHUTEABHO HeGOABIIMX MHTePBaAax Temieparyp
M, COOTBETCTBEHHO, JKeAATeABHO BBIAO OBl OTIPEACAUTE YHCASHHbIe 3HaUeHHst
sHepruy ['M66ca no o6Uen3BeCTHOMY YPaBHEHMIO

AG"= AH"+ AaTInT — 1/28bT° — Ac/T + OT.

OAHAKO B MCTIOAB3OBAHHOMN AUTeparype [6] He GriAn HaiiaeHbl KO3 du-
LMEeHThl NPUBEAEHHOTO yPABHEHHS AN KaXKAOTO, HaMbGOAee 4acTo BCTpe-
YQIOIIEroCst B IPUPOAHOM M TIOIMYTHOM ra3aX CePOCOACPIKAIETO CORAMHEHHS.
TIOSTOMY Mbl OTPaHMYHAMCE ONpPEeAeAeHHeM H3MeHeHHs: M306apo-usorep-
MUUECKOTO IOTeHLMara A\ BCeX IPUBEACHHBIX BILIe PeaKL{Uil TMAPHPOBa:
HUSL € MOMOIIBIO CTAHAAPTHBIX 3HAYeHHH AG° 06pasOBaHUs MCXOAHBIX M
KOHeYHBIX XUMUUYECKHUX COGAMHEHHI U3 MPOCTHIX BElLeCTB.

BbluMCAEHHBIE 3HAYEHUS] M306apO-H30TEPMUYECKHUX MOTEHLUAAOB AN
BCeX BHILIENPUBEACHHBIX PEaKLIHil PeACTABACHBI B TabAULe

MaremaTuuecKasi 3aBUCUMOCTh KOHCTAHTHl PABHOBECHUS PeakLUu OT
sHepruy ['n66ca nmeer BUA:

AG =-RTInK

UTO AQET BO3MOXKHOCTB OMPeACAUTE YHCAOBbe 3Hadenus InK | B nuTepBase
Temmeparyp 298-1000 K AAs NPMBEACHHBIX BBIIE PeakLuH, ¢ MOMOIBIO
KOTOPBIX MOCTPOeHB KpuBbie 3aBicuMoct K or Temneparypst (puc. 1).

AHaAM3 TaGAHLB M KPHBBIX AdeT BO3MOXHOCTB CAEAATh CAGAYIOHIHe
BBIBOABL

1. BeposITHOCTB OCYIIECTBA€HHSI peaKLMi TMAPMPOBAHMUS TIEPBBIX ABYX
TOMOAOIOB, TaK JKe KaK U GeH30ATHOAQ, IO CXeme

R-SH+H, - R-H+H,S

AOBOABHO GOABIIAS U C TIOBHIIEHMEM TeMIIepaTyphl NpoLecca yMeHbIIaeT-
csl He3HauuTeAbHO. Tak, AN 3THAMEepKAalTaHa, CYAsl IO AAHHEBIM AG’. s10
yMeHbIIeHHe B peAeAax Temreparyp 298-1000K cocraaser He 6oree 2,25%.
AMs TIPONMAMEPKAIITAHOB ¥ 6y THAMEPKAINITAHOB € MOBBIIEHHEeM TeMITepaTy Phl
BEpPOSITHOCTD TMAPMPOBAHMS MOBBIIIAETCS, HO HE3HAYHTEABHO.

2. BeposTHOCTb TMAPMPOBaHUs THO(EeHa Mo peakuusm (5) u (7) ¢ noBsl-
LIeHHeM TeMIIepaTyphl Pe3KO yMeHbIIaeTcs. AHAAOTHYHAsA KAPTHHA HAbAIO-
AQETCsl TIPY TMAPMPOBAHMI CEPOYTAEPOAQ M CEPOOKHMCH YTAGPOAA.
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Prtc. 1. KpuBbic 3aBcHMOCTH T0Tapi(bya KOHCTAN T PABORECHS PEKIAK OT TeMIepaTyphi: A -
InK ;. B - tevmeparypa. UK.

3. AAst CyABGUAOB M AMCYAB(HAOB BEPOATHOCTD TMAPUPOBAHMS C MOBbI-
IIEHHEM TeMIIePaTyphl YBeAHUMBAETCS.

4. Cyas nmo 3HadeHusiM InKp., MOXHO CKa3aTh, YTO NPAKTUYECKH AN
BCeX MPUBEACHHBIX PeaKLMil IIPOLeCC THAPUPOBAHHS MOMKET MATH AO KOHLA.
HckAIOueHHEe COCTaBASIIOT peakuuu (5), (7) 1 (15), A\ KOTOPBIX IpU Temie-
parype Bointe 800K paBHOBecue Hactynaer B npeaerax 100%-HOro ruapu-
POBAHUS CEPOCOACPIKAIIETO COCAMHEHHUS.

5. B npeaeaax remneparyp 298-1000K oxuaaercsi 100%-Hoe ruapupo-
BaHMe NPAKTHYECKH BCEX CePOCOACPXKAUIMX OPraHMYeCKHX COAMHEHHMH,
KOTOPBIE MOTYT HAXOAMTBCA B IPUPOAHOM rase

TPYSMHCKHIT TOXHICCKHIL yHUBEpCHTET Mocryniao 14.01.1998

3. 330600, 8. 33IRTNB3ND(, 3. dGHIILNB3NX0), 6. ¥TATITIN0),
%. dOGROPNID

306326030 506306 3MBNGRMGS 6V 65IGMIBOLOBSE
35F896R0L 3GMBILOL MIGEMRNESNSS

Gy%ogdyg

FbFogroros amgobmbasbumo Bogbmgdoboash dubybbogo satydol
3°¥39b0b 36rmagggbol g 3OS 3Oy 3obuco
Boglhrongdol Jowbobgdol yzgrs Bgbodrre bged3o0l dbmbotruen-dbmmghdueo
3edgboogrol 366836gmdgdo 298-1000K #))339ébodmbye 0bGyégordo.
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BbFogerowos sabgngy 18K b @edmgoeaducade on“zl‘wéﬂ&ﬁm@#
@oEagBaros GaedGogdol a9bbetgagmpdol Bybodrgdbrmdybo wbadb /
H939brodymbree 0bEghaecdo. 941135920
EBoBodogmdds sbogrdbdo whggbs, Gmd 298-1000K b a2
debormEbyros dubydhng cotydBo Fdogerrn 3boiBosnEo@ YIS
ama0bEdogIme gebeo bogbuol 100%-0560 Joptnbyde.

L. GVASALIA, M. MCHEDLISHVILI, V. GRDZE
N. BUCHUKURI, Z. BARDACHID:

ISHVILI,

THERMODYNAMICS OF THE PROCESS OF CLEANING
NATURAL GASES FROM SULPHUR-ORGANIC SUBSTANCES

Summary

Thermodynamics of the process of cleaning natural gases from sulphur-
organic substance: tudied. Values of isobaric-isotermic potential of every
sulphur-organic substances within the temperature range 298-1000'K are
calculated. The dependence of g lg, on the temperature is also studied, and,
the posibilitics of carrying out the reaction at the mentioned temperature
interval are established

The thermodynamic analysis has shown that within 298-1000'K 100%
hydrogenation of practically all sulphur-containing organic substances in-
corporated into natural gases is expected
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K. H. KOYHMAITIBUIIH, P J1. [IMCKAPUIIIBUIIA,
M. C. KBAYAHTHUPAJT3E, A. B. IOJIUJI3E

O HIPHPOJTHBIX M XUMHYECKHX CPEJICTBAX 3ATIIATEI
PACTEHUMNA

Pesome

amura PACTCHUH OT BPC/IHBIX OPTaHU3MOB SIBISACTCS OCTPOMH MU3HEH-
HOM IPOGIEMOH.

Pasimunbie Metoint 60ps0bl ¢ BPEC/MTEISIMU, COPHIKAMY, 11APA3HTHPY-
IOHMMH TPUOaMu, rpbisyHamu Obuti pa3paboTanbl ¢ JIABHEHIIUX BPEMEH.
BMecTe ¢ priyaibHBIMA 3aKJIMHAHAAMH KCITOJIB30BAJIMCH 30J1a, HABO3 U Ce-
pa. B cpeme Beka yuEHBIC YiKE MOIIIM JIaTh HPAKTHYCCKUE PCKOMCHIAINH
JUIS PA3BATH 3eMuIe/ie)inst. Ha 0CHOBE CO3/IaHUsI HAYKH O HACEKOMBIX, A TaK-
K€ rpUGaX ObUIM COBJIHBI TCOPETHUECKUE OCHOBDI 3A1IMTHI PACTEHHH ¢ IPH-
MCHECHHEM XHMHUHICCKUX MeTO10B. B konite XIX Beka npoTus 3abosieBaHuii u
BPC/IHBIX HACCKOMBIX MPUMCHSIIOCH YKE 710 40 PasIMuHBIX MPENapaTon.

C 40-X T0JIOB HAIEIO CTOJCTHS HAYAJICSH HOBBIH HTall B UCHIOIb30BAHUM
XUMHUUCCKUX CPCJICTB AU TLI PACTCHUH: IIMPOKO npumensuues JUTT, rex-
CAXIIOPAI M JIPYTUC XIOPOPrAHAYCCKUE cpeicTBa. Ho yike ¢ 50-X rojios cra-
JIH IPOABIISATLCS HCTATHBHBIC CTOPOHBI UCTOIL30BAHMS IIECTHITIIOB: BPEI-
HBIC HACCKOMBIC TPUCIIOCOOMIMCE JIyUIIE, UEM MOJICIHBIC, U yPOXkKa cuona
coxparuiics. Takum 00pa3oM, HECTHIM/IBI CO3/IAIM YIPO3Y BCEH HKOJIOIM-
yecko# cucreme. buum u3bsiter u3 ynorpetnerus JULT v G0/bIIMHCTBO XJ10-
POprauuyeckux npernaparon. CTano HEOOXOMMBIM CO3IAHUE JIAGHITLHBIX U
M30MPATEIILHO JICHCTBYIONMX CPEICTB,

BB macrosee Bpems HanGOIICE MOMYJISIPHBL TAPETPOMIIHBIE TIPEAPATHI,
COI@HHBIC HA OCHOBE HPUPOIHOIO MHCCKTUIMIA. JUIA MOHHTOPHHTA pacii-
POCTPAHCHMS BPEMTCICH IPUMCHAIOTCS (PEPOMOHHBIE TTOJOBBIE JIOBYIIKH,
KOTOPBIC IPEICTABIIOT COO0H NPEHapaTMBHBIC (GOPMbI CHHTETHUCCKHMX aHa-
JIOTOB HOJOBBIX KOMMYHHKAITHOHHBIX BEMECTB. CO3IAHbI FOBEHOMIHBIE ITPE-
HaparThl, KOTOPBIC HPEKPATIAIOT IHI METaMOPhO3bl BpenuTesneit. Takum 06-
PA30M CTAIM UCIIONIBL30BATHCS TIPCTIAPATEI, COBTAHHBIC HA OCHOBE GHOJIOTH-
YCCKMX TIPUHIMIIOB. JUIs CO3/Iauus MPEIAPATOB ¢ HU3KOH IKOJOIHUCCKOH
CHHTC3UPYIOT AHAJIOTH PACTHUTCIILHBIX TIPETAPATOB.
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K. KOCHIASHVILI, P. TSISKARISHVILI, M. KVACHANTIRADZE S/
A. DOLIDZE 4AM55920

s0=NrM0193

]
ON NATURAL AND CHEMICAL MEANS
OF PLANT PROTECTION

Summary

The plant protection from harmful organisms is a vitally important prob-
lem.

The theoretical foundations of plant protection have been created on the
basis of creating the science of insects and fungi using the chemical meth-
ods. However, for decades the negative sides of application of pesticides
have been arisen, that created the threat to all ecological systems. At the
present time the most effective is the usage of preparations that are created
on the basis of the biological principles such as: pirogroinial, feromonial,
uvenoidnial preparations as well as synthetical analogues of vegetating pes-
ticals i. ¢. preparations of the least ecological loading,
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X. A. TATIPUHJIAITIBAJI

@®OTOYYBCTBUTEJLHBLIX IHOJIMMEPHBIX CUC]

Pesome

CHUHTE3 U UCCJIEJIOBAHUE YJIEKTPOIIPOBO/IINAX U
EM

Ha 0CHOBE NOJIMAITHIICHOKCH LA (-C}L_,-(,‘l 1,-O-) n MunepabubpIX COJICH ¢
obmei popmysnoi MeHSO, (rie Me=Na, K, Li, NH,) cunresuposana nosast
HOIMMEPHAs CHCTCMa, XAPAKTEPUIYIOMIAACH, KPOMC BBICOKOH MIEKTPOIPO-
BojwocTy (107 QoM ), ¥ BBIPQXKCHHON POTONICKTPUUCCKON AKTUBHOCTHIO,
YTO NPUHIMITHAILHO OTIHYACT €€ OT MU3BECTHBIX 1O JIMTEPATYPE 11POTOTH-
OB,

Tlokaszano, 4T0 MWIEKTPOHPOBOAHOCTH CHCTEMBI, PA3HOCTH HOTCHIMAIOB
BLI3BaHHAs OOJIYYCHUEM, M CKOPOCThL KOPPO3HHM YMEHBLINAIOTCS B PsiLy
H,SO,> MeHSO, > Me,SO,.
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V. ANANIASHVILI, R. AKHVLEDIANI, KH. GAPRINDASH\mJ%/

B
SYNTHESIS AND STUDY OF ELECTROCONDUCTRVELL
PHOTOSENSITIVE POLYMER SYSTEMS

Summary

On the basis of polyethylene oxide (-CH,-CH,-O-) and mineral salts with
general formula MeHSO,, where (Me=Na, K, Li, NH,) a new polymer sys-
tem is provided. The optimal relationship of the Polwner‘ and salt is 8:1.

In addition to high electric conductivity (10°Q cm’) quite a new fea-
ture of the polymer composition-photoelectronic activity is proposed that
principally differs from known prototypes and significantly extends the sphere
of its practical application.

It is shown that electron conductivity of the system, potential difference
caused by irradiation and corrosion rate can be reduced in H,SO, > MeHSO,
> Me,SO, sequence.
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€ 1-CHOH-CaCH — 0 NG ¢ 1 CHOH-C=C-CH-N(C,H), - (1)
H,0 = “

Ao sdBablob ok spbgnde eaesnBrres ndibnGo SBogdbon
o Ligddbebgndigmo dgmmgon. Bedmghoo: %C - 77,82; H - 8,48; N - 6.72;
M -217. ('NH”()N Bo3mmgErogroo: %C -77,78; H-8,33; N- 6,48, M 217.
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3 (bobagen): CH, - 2,53 36 (gobuernéo). CH — 1,04 36 (@boeeo),
Sphil - 7.34 7,61 36 Gare@ndeato). C 886 b3gdédh ool -C=C-Boban -

Boboumgab sdebobosmgdyeo bobarmaditn bbgbd.. - 85,9 86,8¢. ¢ oy~ 80,2

86, 5y - 62,6 86, 8y - 142,586, 8y - 127,886, By - 126286, 8,
127,13, CI1, - 12,186, N(CH,) - 40,4 36,(CH,)N 40,7 36.

23b3godgBbn 6effogn. bdgrs gnetBo, Gedgrbog g k-
05 ydobogntn batngaes ©@ mgdsGgs, s0egbybl 0,025 dngo (.3 ) 3-
@or3bmdob-1-n-3, 0,025 8eagro (2,25 ) 306rogatido, 0,025 dogro (2,175
2 ©agengnoBoo, 15 ghmjeménobo bloggbdo, 30 3 @omgusbo. Labgadgom
Botgan Brwdngo dnbgaol 3830 (bacegbEs 8 bo-ob gobBogrredsBo -
ool oy (75-80'C). Bydcoga Lotigedom Bobrgo Goanbees caonsbol ¢yd-
Snbrodymodey. BeaEgdrEs Fron ©o (et Farawepboe goghon:
Tobengo Nai, SO, g, 30dbLgemyol oo By 3omeadn godrnbores
gostydBo. 1o, 165°C /233 Hg. dopgdueo 3baoni®o @sgboboeres
L 42°C (L36tdnwsb). gedmbogognos 80% (0,02 8gro).

o Jodounan éxedcos Bbfoaeors ofbe ayrborer gsbo-t6adeet0-

.

Bob (58) Bgoneagoon. HBBDodrngdo dogsnmaBabs Brcasarato shogitol
robbootrrbol dadybogsgdob deapnBdbntigbie Libgbbaermdybl @o gob o go-
PN 136. |

eoggbbs bapsbio bagthogbobs o Bocn gotrwefdbybol Fbobos [4-5].
53 Boghrn(sbols oogebsEaan geadgbdabos dodoztn agdgbdBob éogrdéo-
30 623éd0, Sro0oy 20 engdgbgbos — Jodouyo ol ggérsrrBydo.

O’
o338 cooen By sacgbobsanol By Bodbagnbab gneeab bsBgogrgbom go-
Berongmgbob hoyobbe oy amBogoos, hagk dgsbeeobgon om0 Byt

Befbotogbe. sbigo Barngsgdls gasbo-63-Batanibo G80) grfinenm B oo
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aBaeyto gergdgitbo Bodmade oyl dncmysmcmoms Geeeme Béal 15/r//
&880 Bogomn serdybols broymiango Emdéydol g3do).
(1) érgedzoobomgol ByzodfBagor dorwyeriéo Roboffyéro:

AH+BO+HD — A-B-D+H,0 (2)

bogog: A o@B63ogh € H-CHOH-C=C-b; B - CEL-b; D - N(C, Hy ), -b. 43030
deagaobogroo (2) 3bmggbob hebofybo®B dodtogrro aebdoon:

Z, 1 0 00 0) J2. 1 o U G ¢
1 0 M0 OO 1 Zs 1 00
00 Z, 20 0 9 t Zy; 00
B = D ®
0.0 2 830 © b © w1149
0.0 0 01 1 o o 08 81
00 0 01 2y o 0o 0 01 1
UseSey Z,=8Z,;Z=37 7 =T7_
aob0bogrein godebobugengo:
A=A-A &)

boogs: A, = GBB-Bog0g30b @aeédobobol BadgErmeados bifgabo bobdgdo-
boumgol; A, - bedergrrr bobgygBoboogols (godonh 3rcamddbobomgob)iA, -
HBB-orn(30b @aed06eESBob B663ExEmBoms (arrammgdss.

3o, (23 gBbogmzeo Sar(sgbobomgabA <0, G Fotdmoagl (1)
600l ogagbrn ghodatowdb dmigdro doeamdol gobarmyddo.

0g. gogebady

s bsb. ograbols bsbgerdfoger mboggblodney Idobiras 25.05.1999

T 1L TOKCOITVYIIO, P. 1O. TTAITABA, M. U. 'BEPJILIUTEJIU

PEAKIUSI AMUHOD TUJIMPOBAHMSL
3-OEHUJOTIPOIIUH-1-0OJIA-3
'EOPETUYECKOE U3YUYEHUE

Pesiome

Hposeiena peakiusi aMUHOY THIIMPOBanus 3-penumimponun-1-ona-3.
CTPOCHHUE 10JIYIEHHOr0 aMUHOCTHpTa yeTanosieno UK u TIMP- criekrpoc-
KOHHUCCKHMH MCTOJIAMH. Peakimst MCCIICIOBAHA TCOPCTHUCCKH B PAMKAX MC-
o1 kBasu-1THC-marpui,
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T. DOXOPULO, R. PAPAVA, M. GVERDTSITELI

THE REACTION OF AMINOETHYLATION
OF 3-PHENYLPROPIN-1-OL-3
AND ITS THEORETICAL INVESTIGATION

Summary

The reaction of aminoethylation of 3-phenylpropin-1-0l-3 was carried
out. The structure of aminoalcohol was established by spectral methods. The-
oretical investigation was carried out in the context of the quasi-ANB-matri-
ces method.
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LO3SGONZITL ML BIBENIGIBSMS S35RANNL 85G6
MU3BECTUSI AKAJIEMUW HAYK I'PY3UH
308006 LIGOS 2000, T. 26, Nel-2 CEPHS XUMM!

‘004 541.127
0. 3T6B5dI, 3. d3IORTOMITO

FMBNIGM0 ROIEDGN dIGBOENVB-BIBBIITO d9GNEMEOL

MIMGODLO ROLOLOSAIIBdS 63-85660GI30L BIMMROL
BOGHJXLI¥BO

4369

seagBéres Jodosin domysnembobs 0 B U Boogdo®agn-

o sebsfiboe guaddn iEBS Bemamenn asunbol osbbess

Rl O e s, Booan Dhasostinns Bt 11,21 sl BseGogson

ol Bogyroabads GBB-dodbaggdei (31, bedgmme @osgmbarmbo gradgh-

@0tns B o Fyogorzo serdgdols érgmbdage Bdagio, bragon stao-
3

B0 Jodombo 3gdob g . bspob oo demg-
dﬂ@a&nbomanb @sa aoo&mmanu aoBoggboo godmmgmmgdol Boegbs dogty
0 690 35000 ImEOBAEG0S 9. §. J35bo<PEd-Bo@ro-

B (GBB), Lewsgy @naamﬁagﬂo&m 48960 Fgodmgds agel begmb o
gapo smdgdob hogmdngn Emdbydo, clngy AmmagnEnb oéuapaL Bhoe-
3966530 Fdogormo smBgdob (g 3agdol fodo [4]:

@bboro dmygobagos Bragnhonn pgdsbard-3g80ggee @agbinbo doean.
Beagrob mégere o Ggboadolo gbagmé-Jodomo Sstedgebgdo: 1 d; ©
MR (653m360) [5]. 98 8oagmggmgdoboogol Bgdsiaggdiaemos Bgdgzo 9("1@3(\0

A-C=0D
I ()]
B

oo D omBod6sgh CH-CH=CH, n6ogdgb@b, B-Ge(C,H,), ghoadgbeb,
C-6ob30bboadedns, At (CH:‘)ZC‘J(OH)‘ (CHj)z(Cszﬁ‘(OH), (CH,),C(OH) o6
(CH,) C(OH),

433800 BeaggoBormas (1) dmgerob gbsdedobo Bobsfigro @B3-dsbragal
boboos:

Z, 1 0 0
1 2 1 @
2 2, O
I & 2
Logog:
z2,-%7,, 3)
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2, =32,
2,82,
gbbowo
Bemgogon ©ogbo agBgd- R sbborgrob Flododobo 1g(A ) @o
Fybowgaabo gbag-dodoryhn Bubsbosngdergbo: iy, &', MR (Bademgbo)
20 20 MR
S lgAZ) | "™ 4 (Bo3cagfio)
0 c=cn-ch=ch
1 | n-CHe=CH 5,54 1,4954 | 1,0399 76,02
OH Ge (C2Hs)3
™ Sc_c=cn-cn=ch
CaHs” 1 T i 564 | 1,4972 | 1,0430 79,61
OH Ge (CzHs)3
CH2—CHz
T 1 2>C—C=CH-CH=CH;
CHy—CH;” [ | 570 | 1,5120 | 1,0708 82,49
T G G (Cabis)s
CH>—CH;
.
CHy JC=C=CH-CH=CH, | 576 | 15140 | 10777 86,93
CH,—CH, OH Ge (CzHs )3

A, B, ©> D gtoadgbetBo Bsgormo o¢mgdol ogmbdéogn 6rdégdeb gadgdna.
830ttty vagdumos grbgreGord0 abGMgdde

20

= 0,093 lg(Ag,) + 0,9780 (6)
&= 0,186 lg(Agg) + 0,580 )
MR = 48,028 lg(Az) - 190,530 ®)

smbaEoG0uén drgaGogbde T dgbedadobo, Gagros: 1= 0,088; r = 0,987;
r 0,989, 583060, 2oc30b Jodatordol Sobggao, seacero odgl gobs gty
sgasl.

g goobiddagrob Lsbgeredol
Bogrobobs bobgerdfoge mbogaéboede Bpebgmos 15.04.1999
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A/
W

T. I1. TYHIIAJ3E, M. Y. TBEPIITUTEJIA

TEOPETHYECKOE MCCJIEJOBAHHUE HEKOTOPBIX 7u/f
BBIX 'EPMAH-COJEPXKAIINX KAPBUHOJIOB B PAMKAX

METOJIA ITHC-MATPUIL

Pesome

IIpOBENEHO TCOPETHUECKOE HCCIICIOBAHKME YETHIPEX JIMCHOBBIX ICPMaH-
coJieprKkammx kKapOMHOIOB B pamkax kpasu — [THC — marpun (ITHC). Jlnaro-
HaLHBIME djieMenTamMu [THC-Marpuin siBjisiioTes 0PSJIKOBbIC HOMEPA XH-
MMUCCKHMX WICMCHTOB, HE/IHATOHAILHBIMM — KPATHOCTH XMMHUCCKHUX CBS-
3¢

T. GUNTSADZE, M. GVERD"

211

THEORETICAL CHARACTERIZATION OF SOME GERMA-
NIUM-CONTAINING DIENIC CARBINOLES IN THE CONTEXT
OF THE ANB-MATRICES ME

Summary

Theoretical characterization of four germanium-containing dienic
carbinoles is considered in the context of the quasi-ANB-matrices (ANB)
mcthod. The diagonal elements of ANB matrix represent the atomic num-

bers of chemical elements, whereas nondiagonal ones - the multiplicities of
chemical bonds.
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