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LSASGUIBTAN FHHOIGIBIONS SESLIINN 3536
M3BECTHSI AKAJIEMMM HAVK I'PY31H
H03006 LGOS 2003, 1. 29, Ne1-2 CEPUsI xMMnﬁgm

HEOPIAHUYECKAS U AHAJIMTUYECKASI XUMM L
VK 541,64:547,1'.128
H. W. I[IOMAJI, JL. JT. JIEXKABA, T. B. UOI'OBAJI3E,
9. JI. KOTPUKAJI3E, 11, B. KAKVYJIMSA

TEPMUYECKOE IIPEBPAIIEHUE KPEMHUWI- U I'EPMAHUN-
AIMTUWIEHOEBIX KAPEOHWICO/IEPKAIINX
COEIMHEHUIN

Hamu GbUIH 10y YCHBI JIHAILIICTHTbI M JIMKETOHBI, COTIEPIKATINEC B MOJIC-
KyJIe aTOM KPEMHMsI (FepPMaHUsi) U aLETHICHOBY IO CBsi3h [ 1], JInasniuerun
TOJTYYEHBI ¢ BLIXOAaMH 1opsiika 40%. CpaBHUTEILHO HEBLICOKUC BBIXO)(bI
OOBSICHSIIOTCS TEM, UTO B IIPOIECCE NEPETOHKH PCAKITMOHHOH MACCHI 00pasyeT-
st GOJIBLIOE KOJIMYECTBO CMOJIMCTOIO TEMHOOKPAIICHHOIO PACTROPUMOIO
ky6oBoro ocrarka. I'o sianubivm MK-CrieKrpoB 9TOT HPOJL KT COIMEPIHKUT TPOii-

npie cBsizu C=C, —OH 1 C=0 rpy bl MbI HPEUIIONOKUIM, YTO OH MOKET
00pA3OBATLCS JIBYMsl pA3JIMHBIMH [Ty TSIMI: TCPMUUCCKOI PCAKIMEH JICT MIPO-
TOIMKOHZICHCAIMHN | 2] MITH TOJIMITPUCOCTTMHEHMEM MOJIEKYJ1 KAPOOHUIILHOTO
coenrenust. Jist BLISCHEHHsI IPOIECCa OOPA3OBAHMS M CTPOCHHS BLUICJICH-
HBIX HOJIMMEPOB MBI CHIELIMAJILHO TPOBEIIN TEPMUUECKOE TTPEBPATICHHUE KPEM-
HHi- ¥ FePMAHUMATIETHIICHOBBIX JIBJIETHJIOB CIE/TYIOLIETO CTPOCHUST
(CH,),2-C=C~CHO, (C,H),D(
fdsc- D(CH,),~C= C-CHO, D

Beuecrsa Harpesaau B Bakyyme (p=1 mm pr. cr) nipu 140-160°C B revue-
HHE HECKOJILKHX aCOB.

B cnyuae (CH,),GeC=C~CHO srieiieno coepmnenue, 8 MK-crickrpe KoTo-
POIO IPUCY TCTBYOT HOJOCHI OMIOMEeH s 1py 2155 em! (vC=C), npu 1670 cm
(vC=0), B oGmacty 3200-3600 UMEETCS HIAPOKAsT TIOJIOCA MOIIOIIEHMSL, XapaK-
TepHast JUIsSl BAJICHTHBIX KojieOaunit OH-rpynmbi. MOKHO HPEUIONOKUTE, 4TO
TIPU HATPEBAHMN OOPA3YETCsl LIMKJIMYECKOE MEPEXOIMHOE COCTOSHME, B KOTOPOM
OCYIECTRISICTCSl CHHXPOHHBIM MEPEHOC HJICKTPOHOB. B 0OpasoBanun
LMKIIIECKOIO TIEPEXOIAHOTO COCTOSIHMSE MOT'YT YHaCTBOBATE KAK HICCTh, TAK M
yeThIpe aroma. B nepBoM cirydae peakims HPOTEKACT Hepes 00pasoBaHUe
HETPEICIILHOTO ITIMKOJISE € TOCIEY FoLIei n3omMepusanmeit ero B kerocnupt. Bo
BTOPOM CJIyHae cpasy 00pasyercst COOTBETCTBY IO KETOCTTMPT:




(CeHs)3G

J—% X
(CSHS),GecE&c\—f— //C‘CECGC(CSH5)3

HY.O . A
l . (CeHa)sGeesc]|
1

H...0
[(C6H5);Ge:C-C=C|*C5CGE(C6H5)3]
oH l?“ )
C¢Hs)3GeC=C-C-C-C= )
l - (C¢Hs)3Gec=C C-C-C=CGe(CeHy);
H O

i
(C(.Hs)‘GeCE(’—(“-(“:»CE(‘Ge(CﬁHs)s

1IpeIUIOu THTELHOCT HPOTCKAHMS PEAKIMHN HEPE3 00PA30BAHMC HICCTH:
JICHHOTO TIEPEXOJHOID COCTOAHMS! ITOKA3aHA € TIOMOLIBIO MOJICIICH CThioapTa:
bpuieta.

pu narpesannn (C H,),I(C=C-CHO), B Bakyyme 1ipn 140-160°C Bbize:
JICHBI TIOJIMMEPHBIE TPOJTY KThI, XOPOIIO PACTBOPUMBIC B OPIAHHHICCKHUX PACT
BOPHTEIISIX, C MOJICKYJIIPHOI Maccoii 3400. B UK-criekrpax aTux COC/IMHCHHI;
HPUCY TCTBYIOT HOIOCHI 1pu 1690 1 1750 cM, COOTBETCTBY IOTIIME CHMMET-
PUUHBIM M ACCHMETPHUHBIM BAJICHTHBIM KOJICOQHUSIM KapOOHMITLHOM 1Py b
Vinupentas nosoca B obmactu 3200-3600 M OTBEYACT BAICHTHBIM KOJIE0d
1nsivt OH-Ipy b1, TPOMHAS CBS3H XaPAKTEPU3Y CTCs HATMHMEM TIONOCHI TTODIO
menust nipu 2160cm™ .

BeposiTHO, PEaKIMsl TAKKE MPOTEKACT YCPE3 MUKIMUCCKOC 1EPCXONHOE
TOSIHUE, TIPUBOJISE K TIPOJTY KTAM TTOJIMIPHCOCIMHCHIMSL .

o} (EsHs 0.~ H: CeHs 0
> v . 4
c—czc—afczc—c\ -+ //cfczc—?fczc—c\ —_
4
H CeHs H O CeHs H
(':sﬂs .
—> [-8-C=C-CH-C-C=C-]p
I 1
CeHs OH i
3 =S8i, Ge.

1Tpy TEPMHUHECKOM HIPEBPALICHHI HC=C-D(C H,),~C=C-CHO B peaK
1MI0 BCTYNACT MOIABMKHbIH 4TOM BOIOPO/IA KOHIIEBOM alETHICHOBOH Iy 1Iibl
EC/M PEUIONOKUTD, ITO PEAKIMS TIPOTCKACT 1O TUITY TEPMHUUECKOH JICTHIPO:
[OJIMKOHJICHCAIIMH, TO JIOJDKEH Obil Ob1 00pa3oBaThCs COOTBETCTRY HOTIIHE
KETOH:
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NM0949

— [-2(CgHs)-C2C

2= S8i, Ge
Onnako, MK

CIICKTPBI TIPOJTY KTOB, TTOMY ICHHBIX HAIPEBAHUCM COOTBETCT-
BYIOIIMX QJILJICIHIIOB, HE COMEPYKAT MOJNOCY HOmIomenust mpu 1680 cm™',
XapaKkTEPHY IO JUISt BAJICHTHBIX KOJEOAHM I KapOOHMIILHOM IPYTIILI, HO MMCIOT
HIMPOKME TIOJIOCHI HOTIOIIEHHs B 00acTh 3200-3600 ¢cM™' ¢ By M3t 1TOZIMAK-
CHUMYMAMH, OTBCHAIOIIME BAJICHTHBIM KojicOanusim OH-rpymnt. Tpoitnas
CBSI3b XAPAKTECPU3YCTCSI HAJIMUMHUEM 110JI0CHI TTOTomenust ipu 2180 em™ . Toso-
cbi 1pr 3270 1 2040 ¢M™ TOKA3BIBAIOT IPUCY T
JIEHOBOM CBSI3H.

Ha 0CHOBaHHM NPOBEACHHON MIICHTH(OMKATIMH MOXKHO HPEIITONOKN Th,
HTO PEAKIHS TIPOTEKACT CIIEITY IOTIHM 00Pas3oM:

TBUE TCPMUHAILHOM a1eTu-

2=85i, Ge
€00PA30BAHMEM HOJIMCIMPTOB, OJIMH M3 KOTOPBIX ObUI HOJTY I€H HAMM B3aMMO-
aeifersuem (C H)),Ge(C=C-CHO), ¢ (C H,),Ge(C=CMgBr),.

TIpu rIeperoHKe JIMKETOHOB TAKIKE OTMEUICHO OOPA3OBAHHUEC HOJITMMEPHBIX
NPOJyKTOB. B 57T0M €1y 4a€ MOXKHO IPE/UTONOKHTE, ITO HENPOPEArMpOBaBINHiA
B XOJIC PEAKIMH TMPEHUIIMI THHUIICHIIAH MITH TEPMAH (B35 ThIH B M30BITKE)
pearupycT ¢ 00pasy 0 IMUMCs JIMKETOHOM TIPH HAIPEBAHMH B IIPOTIECCE MIEpe-
TOHKH, JIaBasi COOTBETCTRY IOTIMH MOJMCITUPT CIICITY FOTIEIO CTPOCHMSI:

(I:SHS (o] (I:GHS
2C-Si-C=c-C~ + H-C=C-Si-C=CH ——
1 \CH ]
C¢Hs 3 CeHs C¢Hs  OH
] ]
—)|-si-c=c-c-c=c-
;

CeHs  CHj n

BO03MOMHO TaKoKe, 4TO 0OPA3YIOMIMIACS B KAUCCTBE I000UHOTO PO KTa
MOHOKETOH BCTYTIAET B ABTOMOJIMKOHJICHCATIHIO



CgHs o) CeHs § \ //

I 7 I
HC=G-9-C C’C/ -+ HC=C-3-C
| NcH I 3530
CeHs OH CeHs 00101935
i
——| -B(cgHy)zCEC-C-
CHy; |n

D =8i, Ge.

JUIst BRISICHCHMSL TIPOLIECCA OGPA30BAHMSI T10JIy ICHHOTO HOJIMMEPHOTO 1P0-
JIyKTa Mbl  HPOBCJIM TEPMHUYUCCKYIO 00pabOTKY MOHOKETOHOB
HC: CHY,C ~COCH,, D = Si, Ge npu 160-180°C B Bakyyme (p=1 MM
PT. CT). BBUICICHHBIE HOIMMEPDI XOPOLIO PACTBOPUMBI B OPFrAHHICCKUX. PacTBo-
PHTCILIX, HMEIOT MOJICKYJISPHYIO Maccy ~3000. Ipu Gomee JuImrestbHOM Harpena-
HHM TOJIY HaOTCs TONMMEPDI ¢ GOJIEE BHICOKOH MOJICKYIIIPHOI Maccoit (~3500),
HK-Criekrp 1ojimmMepoB CONEPsKMT MOIOCh] HOIOMEHHMS!, XAPAKTEPHBIC JUL
BAJICHTHBIX KOJIEGaHMIT TPOIHOM CBsi3u 1 rpy et OH. TTonoca MOITIONIEHMSL,
XAPAKTCPHAS JUIS BAICHTHBIX KOJICOAHUH KaPOOHMIILHOM IPY LI, OTCY TCTRYET.

MEbl HpOBEJM TaKKE B3auMonchcrue (C,H),5(C=CH), ¢
(CH),D2(C=C-COOH), npy 140-160°C B Bakyyme (p=1 MM 1. ¢T.) i Oy -
JIH AHTOTHHBIC PO KThI. CIICN0BATEINBHO, HOIMMED, OOPA3YIOTIHIHCS NPH
TICPCTOHKE JIMKETOHA, MOXKET JICHCTBUTEIILHO ObITh MIIM TIPOJIY KTOM T10JIH-
MEPU3AIMM OOPA3YIOLIETOCs B KAYECTBE HOGOMHOIO PO KT MOHO3AMEIICH-
HOI'O KCTOHA, MIIM XK€ MOJNYHACTCs B PE3YJILTATE MOJMITPHCOCIMHCHHUS
(CH),D( —COCH,), ¢ M ECHUIMI THHUIICHIIAHOM.,

Taxum 0GpasoM, cpaBHUBas NPOXYKTEI, MOTYHECHHBIE IIPH NIEPEIOHKE
KPEMHMH-(NCPMaHMi) ALETHIICHOBBIX JIMANILICIMIOB H MKETOHOR, ¢ IIPOJIYK-
TAMH TEPMHIECKOTO MPEBPALICHHS, MOXKHO CJICIATE BBIBOJL, HTO ITOJIMMEpHI,
BBLUICJICHHBIC TIPH HEPrOHKE, 00PAsyIOTCs HE PEaKIMEH TepMHYCCKOil
JICTHJIPOLIOJIMKOHJICHCATIMM, 4 B PE3YIILTATE IIOIMIPHCOCTHEHHsI

Ipu repmonuse (C,H),D5C=C~COOH npouncxommt J1EKapOOKCHIIMPOBa-
HME KHCJIOTBI € 110C. TO1IEH JICTHIPOKC IMET, YUTO IPUBOJIMT K 3aMe-
HICHHBIM JIMAIETHIICHAM.

B earyuae (CH,),(C=C-COOI 1), 110 rawoii ke cxeme 0Gpasyercest nommvep

e
n(CHs)23 (C=C-COOH), s n (C4H,), 3

=CH),+2nCO;

n(C¢Hs),5(C=CH), ey H-[-C=C-9(C4H;),~C=C~ ] H+2(n-2)H,

D =S5i, Ge.

1Oy MCHHBIH panee [2] peakumeii TepMuae kOl Aer PO MOTMKOfTeHcalmn
ﬂ“(hCllM”}IH')THHHHC"HQHav
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IKCHEPHUMEHTAILHASE 4ACTh
Tepmoans (C,H,) GeC=C-CHO

i
0,5 rrpudenmirepmu- 1 -nponmn-3-aist omMerau B kosidy, Koropg g Tl

JIM Ha CHIIMKOHOBO# Gane 1npu 140-160°C (p=1 MM pr. ¢1) B TEUEHME 2-X
HaCOB. 3aTEM PEAKIIMOHHYIO MACCY PACTBOPSUIM B OCH30JIC M BLICAKUBAIM
TEKCAHOM TOPOMIKOOOPasHbIH poy kT, TTocne NepeocanicHus moryHeHo
0,92 1 (BbIXOJ1 85%) GEKEBOIO MOPOLIKA c'I‘pw 120-130°C

Haiineno, %: C —70,22; H—4,67; Ge — 19,83

Boraucneno, %: C - 70,66, H—4,52; Ge — 20,34
i C H, Ge,0,.

Tepmous (C H,),Ge(C=C-CHO),

0,6 1 Guc(nponuu-1-ajub-3)MPEHUITEPMAHA HATPCBAIN 1B BAKYYMC
(p=2 MM pr. c1) ipu 120°C B Teuenue 2-x qacon, 140 —2-x u 160°C — cime 2
4aca, PaCTBOPSUIM B GEH30JIC U BLICAKMBAJIM IEKCAHOM HOPOIIOK KOPHUHE-
Boro usera. [ocie nepeoxnasknenms nosy«eno 0,42 r (BLxoj 83%) nosmmepa
BT 130-155°C. .

Haiinieno, %: C — 64,94; H-3,63; Ge — 21,80

Brramciieno, %: C —65,73; H— 4,27, Ge — 22,48
s C . H, GeO,

Almn()r MMHO POBEIM TEPMOITH3 (CH,

Tepmuueckoe npespamenne H fo Hi)s

0,2 r ajbIernia HarpeBau B KoJbe, npn 140-160°C (p=3 mm pr. CcT.) B
TEICHHUE 2-X 4ACOB. 3aTEM PACTBOPSIIM B GEH30JIC M BLICAYKMBAJIN ICKCATOM
Tlocse B XKpATHOTO NEPEOCAKACHHs 10Ty UeHO 0,16 1" (BLIXON 84%%) TEMHO-
6eXKEBOTO MOPOIIKA C l‘,m 120-141°C.

Haiineno, %: C — 78,42; H— 4,64, Ge— 10,79

Brrauciieno, %: C—78,10; H—4,84: Ge — 10,56
s C H SiO.

Bsaumozeiicrone(C H,),Si(C=C-COCH,), ¢ (C,H,),Si,C=CH),

0,3 rmkerona n 0,22 1 b EHMIIMY THHUJICHIIAHA HATPCBAJIM B TOKC 4pro-
Ha npu 120°C 2 waca, 140°C — 4 gaca (p=1 MM pr. ct.). U3 Gensonbuoro
PAaCTBOPa I'EKCAHOM BBICAXKMBAJIM [TOPOIIOK CBETIIO-KOPUUHEBOIO HBETA
Beixos 0,18 1 (69%). '] 140-158°C.

Haiineno, %: C — 78 78 H-5,14; Si— 10,23

Beoruucneno, %: C—79,25; H-5,43;Si- 10,16
s C H, SiO.

Tepmosns (C H,) SiC=C-COOH

L5 r TpU(EHMICHIIMIIIIPOITMOHOBOM KMCJIOTHI HATPEBAJIM B BAKYYMC
(p=1 MM pr. c1.) pu 150-160°C 1 gac (a), 2 gaca (6), S yacos (B). Peaknmon-
HYIO MaCCy pacTBOpsiin B 6ensone v turpuposanuem 0,1 N pacrsopom NaOH
ONPENIEIISITH KMCIIOTHOE YHCIIO.

a) KMCJIOTHOE YMCIIO PABHO 8,3

6) KMCJIOTHOE YHCIIO PaBHO 2,3

B) KMCJIOTHOE YMCJIO PaBHO 1,7

TIposy KT, NOJTYHEHHBIH TOCNIC MSATH YaCOB HATPECBAHMS, [PEIACTABIISLI
coboit (C,H,),SiC=C-C=C-Si(C_H,), (Bbixon 82%)




Tepmosmms (C H,),Si(C=C-COOH), /
OFEBIT TIPOROJITH AHAJIOTHHHO BHIIEOMHCANHOMY. | l()un,m(,l

Harpesatmst nosryuen nosmumep [=Si(C,H,),C=C-C=C-], ¢ ]P‘m 13

(BBIXO190%). 3
Haiineno, %: C — 82,47, H-5,20; Si — 12,33 ‘
Boranciieno, %: C—81,50; H—5,74; Si— 11,73

s C H, Si

n
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Boorbayzos sGGoEaBtn Gogob bogragoud- s anédsbosdddianc
scogoBob, gbebiBob o Bgogabob o aotarsfBho. ()0ob st
3049380 140-160°C @dgodyntosty érsdogbod smol geblagrredado. Bybfog-
oos brigriag bogoond- @3 agtas60mIBI0aeo sGadomyBah drbrogn-
@) 3030, osrEndogdo @ ogBMBde, oLy serEidowo, Grdroc Bgogegh
160 gorabs SIGOTIBNG Famab: 0O gotreddbob Fenace degnndogbo-
Bol (0ol LsBapoenboo Bomgbrcros Bybodadobo degmodgédo. ©owaghoros,
033 gz 300 BoBooBologel oo adsUiansBo Baormcrn Sl
§oaBeag3Bocn. Bogogduemo demodglogdob sagduedes o Boanborrebs @sagBors
A03gbde0 sBaerdbobs o 0bgsfomgemo binddtmlminnl gsdmgbyboo. owg-
Buyemo deagodylonBo golrgar obLBB0s6 ratrgabuen 33bLBr)Bd0. Bo0m0 Beagni -
@0 Boligo ~3000-3500. s;0cmgbuyt0 gl Logroowdddcaneo dgogdob
mBasero aobosdIBob @b swaomo sdab 850 @gsbBrbocatbob.

N.TSOMAIA, L. LEZHAVA, T. CHOGOVADZE, E. KOTRIKADZE,
TS. KAKOULIA
THERMAL CONVERSION OF SILICON-AND
GERMANIUMA YLENE CARBONYLCONTAINING
COMPOUNDS

Summary

Thermal conversion of silicon- and germaniumacetylenc aldehydes, ketones
and acids was studied. The reaction was carried out in vacuum at 140-160°C
during several hours. As a result the corresponding polymers and polyalcohols
were obtained. The structure of the obtained compounds was proved by the cle-
ment analysis and IR-spectra data. The obtained polymers are dissolved in most
organic solvents; they have the molecular masses from 3000 to 3500,
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benb odnbedinbowsbes [ 1] (35Bogo Ubgomsbbgs gomebonsh By

)
il geBimpUbagonybol oAb By g xbopysBen Boboigbl, trer-
3ﬂl“m°f’mt‘uwc‘o%aaadab%oaot‘"L 0 $309%0, 9bce0 St o=
9. Uiy flodigoggbo asdenbiggost mogabo oggbuierydab viayln dhogoe-

- Bbrufyboo. ebeations aghgnos @ Buomn g ongbicnaggoo: bobo faériog-
ByorgbgBoo. o bgomo © 6036 ©
39606 Jﬂn';']f‘ﬂbo@ J@ 536U BBt 80 bligbyduicmo @0l Bogongdab fotderd-
§530. 2Jlocody fotr8edoagByco - 0debob 3gogs - Bo(ogh 3 o

Brrjlograbs @3 9o on gwnb H,Cit(H,L)-0b gooboerén bbnidnéob [2]
Blfisgnob Bycanpoco odrbes, Grod g ganydo Bobonm o096 Bago- ©o drgny -
onsdntbobe fyoroy 53530, @namsnu 3:9030L0106 o acabyBal 330l bobioo-
00l Bxlobgd Ero@emamo doboggBgbo baBam gotmms @ whmagéolbafobs-
dgar [3-10].

LoBfBorb Bebobo ager blBotrgab gydbiogaia-Fodazién sbogrdbol Lsdzpogmgboo [ 11]
©3390060 blBo¢3B0 E‘ot‘zam\]ﬂﬁnpn 3083 JUBogérongBal otabigdeado o B0 Bogreabo.
sBbongols godmgayabyor PH - 3abordgeyoro oan(mu dgorngen - Lobydo
MM HH, Cit, baos M o M! (oemgdoos (Cu’ ', Co JFet,Zn" Mg ),
oB0egbeEs ~0,1N KOH-00) fyorblboliBo. oot 3;)(«10@\]50[)0 s erdiabol
B399l 46396000 goobnbra ager 5107 dragralen, 4. 0. 3adebos Fgaotrogbo
MEMTH,Cit=1:1:15 0 - 0,1

1 (KNO.,). 03539 3068830 oy~

pH o g Gogngy Labegdeo: H,City

9 M‘»Il(ll@oM“H((nt 75“('

) Bob b

) Jo3 (I

7 uqoa(]m et 3o @nogfo-

3y pH-KOH-0b ydgogonybyobo-

5 5. aaga@nmnbomsnb a6g0bogreun

Bobatiby  dmggdueo  H,Cit:

i Co>'+H,Cit; Mg H,Cit oo

4 Co™*+Mg" ' TH,Cit Lobaydybob
1+ oeqtonl doayoybo.

L I 1 I | odmbol 3g030L FoE3éol
0 1 2 3 4 5KOH,yj, 3udh@Ayeo 1), 6odyerag ofy)-

2 - 1O
. 1. Jeneigombnesmn Gneioo dbrgpor 8 pH 2,45y, @ogojlotydueras
1-H,Cit 2 - Mg ™+ H,Cit: 3 - (u s i Bob@mdo KOH-ob ~2,75 gigage-
4- Cotimg’ ﬂ{(n €, =Cppe=Cy ci= T @b By Bonogtarondo
=510 Boaroles ;1501 (NG PH 9,5-%) ¢yeob oo ydaogornyb-
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0 ooboto g0l Bdcona, oz Bgglbodedybo gotderflogrb gl smﬁﬂ o
@rbogob (K HC), éyeob 4 J3030e0benl mobotggolol pHa1 19 3ons o
Beabiob B030b 06 ©o PH mocgdob dxedogn GRgdo. s ogd ,Jg@&a 4
oo om0 afab OH gl ool gabgneyoordabors oo Roraesngibybs R i
Bogon,
 codebol 35035 gedognob 0cbybol g 303 0 ocagh [CREN
Boliob o 98 Lobob KOH-00r goo@aénbob Bégycon 3) boffobo pH exgbig e
offgals (pH 2,74). oabsfigoldn el Ao ol 0.5 dg0orabityob sdocybolid
30 1 8éagycob, bagnen Bydega Bonmosbog drbab Agogels 3ol dgg50000 B0
Bogagmydre. ob 0dsy dommaagdb, (ed grboroeol amBgdo wybmogboddmybil
H,Cit-ob COOH gagezob 3heagebonsb. 1o 3 86gbo pH-ob asbérgobmnob g
by 63 dn Ed d [u L. 0‘0@"‘ ~3 th]«) 'O AAC\J . b S Lol a“-j 8("'3@"3
oognen gl Bobmdl (pH 5-7,5). Baeascon oo gb 8aegbo obyg bocgl
b0ds6gonb. pH-ob Bdcolds ag0bagdL, (rd owgneo odgh JrddcndUsdr il
o H'=0b godegeaggsb. ool BodgonBohyyeabo oy Bgodgrgbs odanbaml:
1)C,H,0, + OH —» CH,0, +H,0; ) i
2)C,H,0, +Cot* - [CoC,H,0,1' pH [3-4] gb Bagéon0 g0ty érorropfidont
Foden iy ©o b doatrores
3)[CoC H,0,] + OH - [CoCHO ] +H,0; pH4-5;

4)[CoC,H,0,] +OH - [CoC,H,0,] + H,0;pH 5-7.

PH > 8% fatodndigo Cit* oo, Grderag ogagib Cot'-ob dyeatay oofl
@0 FotoBenfdBob Bogoronb BaatoogBoos Co' H,Cit=2:1.

B0z grbogntyb BBzl fotdraBabib ogabgeeds Fysrdoudb
2

2 gocbo.

3ol 83035 BogBoydols acbydol 00 il 2@ bead00 oBocybolel
0800 KOH-001 bbby (Bégon 2) ofigobo pl oy extoe docoro deogotyedl
(2.82), 2503, oo, godefigins 0800, 6ed Mg gbogomsb Fstdoo g
et oo Mg’ +H,Cit-ob ¢eyoob drmeo Co. +H,Citob Blgogloro oo
T sd0aocmBiob obobggobab gagonb H,Cit-ob 3ényols oo bogoraro abro offyal 3oy
430160 obyido 6-9 GolpemyBos. 58 oérrls FordernfdBbo Bogboridol Gaocyo 1
Bygpotorooon. oJag; oo sghoce brogo gotrdeadingrals gapiegno 019bpomBrBoo
asbgocoormybs @ SBomgnghn baghogdab Fotdrfdbe. doma oblybebs LB

beogbaxros ©o 3o Bomn oy L 3zyedogyo [12]-

B dn-BoBomno-radmbal 3g030 Labydol (Bgaobrogds 1:1:1) Gneéd
ool Begyoo 4) gobboggoesh hobl, éaed ogp Co. +H,Citt-ab dagyronl 3otororgregong
Bogools, offgo o e @3B PH-by (2,5). 53 3ol Jogyotas bobendo ol ~5-5.5
b agotoSBo. o8 ol odom, broghs grdorm@b Bebragogybogl o6, pH
ol ByBeopdo adbéobib Bénzien Jang00 gl o PH 9-0ob Sotrorrgrriybor b
333 8éapycol, oy 1:1:1 Boglronab fotadenddbol agobgdh. of Boberido 5o agarghy 3oy
a8 pHeob ooffy30 686530 Forrdoro acibob gsdergmasbs . 0. orogebarEgds Jowgs'
700960 Fgogboren o Bob oaneml agoggdl dogBorBal acbo, Gog S gdgnaornbeb Bgobs
Bodgpo (oo duoiareyde pH 10-by. o8 el adebol dgonely cnbogy Fgormogear
aob0Boommgdrrns Co’ b o Mg -ob dagé, Bagmab fordn b Fydena boggbs
(goro Boduobotgeadl
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1)CH,0, + OH - C,H,0,

2)CH,0, +Co* — [CoC,H,0,]* (pH 2-3);

3)[CoCH,0,]* +OH = [CoC,H,0,] +H,0 (pH 4-6);

4)[CoCH,0,] +OH" - [CoC,H,0,]+H,0;

5)[CoC,H,0,] +Mg* - [CoMgC,H,0,]* (pH 6-7);

6)[CoMgC HO,]* + OH — [CoMgC,H,0,]+H,O (pH 8-10).

2] Badoobatrg 3oLyl Byonaeco L asdrngeagys 4 g/acibo Fyorbogoo.

sBogrerng Bgydo Foddendbydo MHHH,Cit, MI+H,Cit oo MM MI+H, Cit
MQ]BJAnb 3o00G360b b o g

vy Bgogedgbon MIMICit (M o M- Mg, Co™', Fe™’, Cul L Zn" wbono-
(oo saemgbon) ol Bagbama KOH-00 ¢rnd Foegasce 80@(]3 e Bo0a000
©36f3bEgBom, bmd Bodahab Abmogdab ghmdsbymeb dodstion aobmonyds
Borgon0098L 8o o0 LB LodgBBo ygame 4eBd3ebbel gboogboilyegdih oo
Bgbobodobo 6ogrmas Fotrdeafdbob 1:1:1 Bodab bogbogde H,Cit 06E0Ee0o
(BCOOH oo gbn0 OH gyl botogy). ramcbons Bobaggmydo agemo Bdebggasda
Bodcezermmost 1) bragrat fgbo pH 4-5.5-%) @0 KOH-0b 3 gJg.-0b @bm;qnb
'aamo@ §o8ea0fdBgdo MUH,Cit = 1:1 6y, bowags M- ool Cu'*, Co ', Fe',

, Mg (gboo aomaoﬁn), 2)’3«]3@% pH > 8-%) E’oﬁamn‘jaﬁq?}a 6ogrma
M’.M" II (‘xt 1:1:1 Ygeotregdoo, bagac; Bogo 333y JUBo gomggde Ubgs grommbgda
-of w430 me‘o%@;]mbab 0ydb 8Ledy COOH o OH ganje3930.

9605 50BaTBl, B o3 g3 g pboiE0l ocebo Jagbeagndbl, Joor
601 503000 fotddBol agn bagrnb OH gargmeb @es o o3 gb cromebybo
afBntooyos ool Bogol, gty ot (M) oo, cooonob
ﬂman MHm! " @agegiagbabol Badladogrgyboges gadraygybydaene cadebol Bgogsl
ot nOmb. Boro othyb oy 480, SEBom, ©o-

0 Fyemob Beagry gememydoo, bedgons @nbmnaonnbob G obgdo Jbod-
ma 00 fotdrngdbol @eao&]x)nm 3330 OH g0l boagy, érobio; doggogaton bygno-
@0 Beoprombol asbérabog. gt graoiebiols ol Bybgems yd3gndBa e
oo begha. goreér doagaero ool arbiobo.

+H;0;

s ol coofcs ontienabililh Fybenst
1:1: lEog(ﬁmnbﬁ’m‘)arﬁdaﬁnbaban'}nqubm gz ook, &ma@uaos b-)ﬁmﬂ@nﬁo(hd
Bgodng®o @ooffgrrb 1:1 oo 1:1:1 6ogondols Bydonan Byeonsh
Gbbowo 1
M':M":H,Cit boben3ob Byoa06: 980 430eass bgoEE0eb
Loghner gooebob o
11 ) m“;” L:1:1
E Cu_ Co, Fe, Mn, Zn, Mg
Co Fe, Mn, Zr, Mg
Te Mn, Zn, Mg
b Mn, Mg
Mn Mg ]

Ca, Co, lc Mn, Zn Mg

g, oo o udndBenb bogydg ety Fagadeos agolgBon, God
R0 IUFobBer360 nbg8sin grameBo - om0 ~modeabob goge (

2. ool by ¢. 29, Ne1-2



(gBobb) dodgobatgedl 390 B ghma gammbols 0ribyBol U(wmog(\’am% Bob
boéagfly COOH erés ggr103000 FooBenfiboon, berenen Bogssoino 0 i) oy
@oaeBob gbonyhaddnBom dnbody COOH o OH gzl bbb (63 ]Bo
T:1:1 Boglon. bUBocBo ged3emgdfsededobol dnagndo Bgdconan GBS0 bo)A0N bo:
[MIFLCit]* (pH 2-3); [M'H,Cit] (pH4-6); [MMPHCt]” (pk 6-7); [MM'Cit] (pH
8-10), biogoo@3 goorcbgdos Cu' ', Co’', Fe' , Zn’ ,Mn"", Mg ",

b 895aggBoms syl 3. dgenfddgogob Lob.
b s egsbnem foBbls GOSN Hydediemos 24.09.2001

I’ B. IIMHILIAJI3E, M. I LIKUTHUIIIBUIIN, H. b. JXKOPXKOJIMAHH,
W. A. BEHIKEHAJI3E, H. J1. MECTUAIIBWUJIU, M. UYPAJI3E

KOMILITEKCOOBPA3OBAHUE I'ETEPOSIEPHBIX IIUTPATOB
TUIIA M'M"Cit'-nH,0 B BO/IHBIX PACTBOPAX

Peswome

DUBMKO-XUMHUECKUM aHAJIH30M PACTBOPOB YCTAHOBJICHO CYIICCTBOBAHHE
obpasylomuxcs B BOJE KOMILICKCHBIX COCIMHEHUI M UX COCTAR A
CIIEIY FOIUX cncrem M':M"! :H,Cit, rne H, - JTMQHHAS! KUCIIOTa; M uM
B3aUMO3aMEHSICMbIE Melajmu Cu2 o”', Fe?', Zn & Mn 3 Mt;
YeTaHoBIIEHO ()(pdmmum: K()MI'IJICKLOB CHENYIONIIX mmm (nuulezlo-
pareso) [M'HLCit] (pH 2-3); [M'H,Cit] (pH 4-6); [M'M"'HCit] (pH 6-
T [MM (,lt] (pH 8-10). Micxoz1s1 M3 PUPOJILI METAIIIOB, JIdHA CXEMA o0pa-
30BaHMs cogMHeHuMiiTuma 1:1 u 1:1:1

G. TSINTSADZE, I. BESHKENADZE, N. MESTIASHVILI,
N.ZHORZHOLIANI, M. TSKITISHVILI, M. CHURADZE

COMPLEX FORMATION OF M'M"Cit:nH,0 TYPE
HETERONUCLEAR CITRATES INWATER-SOLUTION

Summary

By means of physico-chemical analysis of solutions the existence and
composition ofuom;?lcxz:\ formed in \olulmns db]lshk,d mr the follow-
mt,;y;tums Me':Me H,Cit, where Me' and Me' are Cu® (,0 luz‘,Mn 1
Zn Ms mlurmhdngcdhly H,Citis citric acid.

The formation of the tol]owm;, types of \.om‘)ound\ is established:
]M H.Cit] (pH 2-3); [M'H,Cit] (pH 4-6); [M'M""HCit] (pH 6-7) and
IM M Ln] (pH 8-10) du,nrdmg to the metal nature. The scheme of 1:1 an
1:1:1 compounds formation is given.




COGIGIGTGS ~ IMTEPATYPA — REFERENCES

. A B. Ilsamuuykuii. Yenexu xumuu, 1963, 1.32, 1, ¢. 93

2. J. P Hubker, J. A. Minkin, A. L. Batterbou. Acta crystallog. Sert, 4@6 11
v.25,6,p. 1066

3. M. B. Bobtelsky, J. Jordan. I Amer. Chem. Soc., 1945, v. 67, p. 1824,

4. R C. Warner, J. Weber. J. Amer. Chem. Soc., 1953,v.75, p. 5086

5. H. Reihlen. Z.. Anorg. Chem , 1948, v. 257, p. 348.

6. J W. Wark. ). Chem. Soc., 1924, v. 125, p. 2004.

7. I’ U. llonoe. Ykp. xuM. k., 1951, 1. 17, ¢. 597.

8. . 1llyepm. CO. it: Monnbiii o6men, M.: Mup, 1951, ¢. 175

9. R W.Perry, F. W. Dabois. J. Amer. Chem. Soc., 1952, v. 74, p. 3749

10. 0. /. Tananaeeéa, A. C. Tuxonos. XKOX, 1953, 1. 23, ¢. 2067

11. A. A. @uankos. Yxp. xum. k., 1953, 1. 19, ¢. 587.

12. Pearce Kevin N. Austral J. Chem., 1980, v. 83, N7, p. 1511 (PXKX 1981,
8(1),¢c. 11).

) //f/




LGB BIGEOIGIBINS SSSRIINNs BB \\ ‘u///
M3BECTHSI AKAJIEMHU HAVK I'PY3UH

08000 LGOS 2003, T 29, Ne1-2 CEPHSI )gqmmj.u]u\ﬂ

1101939

VK 574.245.661.621. 83

M. I KALIMTAJI3E, JI. U. HAKAUJI3E, T. B. YOI OBAJ13E,
. L. TBEHLIAJIBE

O CMHTE3E M HEKOTOPBIX CBOMCTBAX
HOJIMOPI'AHO CUJIABACUJIOKCAHA ¢
TPUNUKJIOAENEHUJILHBIM PAJIMKAJIOM V ATOMA
KPEMHMUM A

B anreparype [1-3] onmcano MHOXeCTBO NOAMOPIaHOCHAABACHAOKCHAPY-
ACHOB M MTOAMOPIAHOCHAUBACHAOKCAHOB C PA3HBIMA OPrAHUICCKUMU PAAMKAAAMH
Y dTOMa KpeMHUsL, ITOAYYEHHBIX B3dUMOACHCTEMEM PA3AMUHBIX OPIaHOLMKAO-
CHAQ3aHORB C aPOMATHYECKMMH M KPeMHUHOPraHMUeCKMMHU AMOAaMu. CHITesH-
POBAHHBIC TIOAUMEPBI UMEIOT AOBOABHO BHICOKME MOAGKY ASIPHEIC MACChl M XapaK-
TEPUBYIOTCH YAYHIIEHHBIMU (DU3HKO-MEXaHMUECKMMI CBOMCTBaMU. CpaBiu-
TeAbHO MaAa MH(popMatust [4, 5] 06 aHAAOTMUHEIX TTIOAMMEPAX ¢ TPHLIMKAOACI[C-
HUALHBIMU DAAMKAAGMH Y aTOMa KpeMHMs. YKa3aHHble COCAMHEeHMSI, Ha Halll
B3TASIA, MOTYT UMETh 3HaUMTeAbHBIH TEOPETUUCCKUIA 1 TPAKTHICCKM I MHTEpec
TPHIMKAOACLICHUALHBIA PAAMKAA, CTOSIIHI Y dTOMa KPeMHUS,IIPUAGET TTOAMOP-
TaHOCHAA3d0KCAHAM HEKYIO HeHACKIIEHHOCT, 3d CHeT Hero O MOLY'T IPHIH-
MdTh ydacTre Npu AdAbHeHIIel nepepaboTke X B U3ACAMS.

DU 1IeABIO HAMM IIPOBEACHA OAMMEPU3alMOHHas KOHACHCalms 1,3
'PUMETHA - 1,3,5-TPHC (TPHIIMKAOACLIEHHMA)LIMKAOTPHCHAG3aHa [6] ¢ 4,4' - AMOK-
CHAM(DEHUATIPOTIAHOM, KOTOPYIO IPOBOAMAM B GAOKE MPH MOABLHOM COOTHOIIIC-

HUM LMKAAMOA 1:1 A0 TIOAHOTO ITpek I'](v,\m\u‘pvl-i
SALMOHHAS KOHACHCALMS TIPOTEKALT M0 CXeMe:
. |
1 |
[Me (CigHu3) SiNHJ; + HO@ c @ OH ’
| - NHy
Me
lMc |Me Me
—> HN [(91 NH); _|Sl 0o— @ @ 1.
CmHn CioHiy e
20 Lt




CHHTe3MPOBaHHBI COIIOAMMEP — IIOPOIIKOOGPa3HOe BelecTBo xHpon@rk)//
|BeTa, XOPOLIO PACTBOPMMOE B QlIPOTOHHBIX PACTBOPUTEASIX. //

UK — cniekTpax conoaumepa OGHapyKeHE TOAOCHI nor,\omcunmwg
00-923 cnm!, XapakTepHble A CBsi3u Si-N-Si, a TakKe MOAOCH nur,\()mﬁiv{ﬂ
ipr 998 cm! — anst Si-O-C — apua cBsizeit.

CHHTe3MpPOBaHHbIA COMOAMMEP COAEPKHT B OCHOBHOM Lleld KaK rHOGKue
MAOKCAHOBbIe M CHAQ3aHOBBIe (DPArMEHTHl, TaK M JKECTKMe apoMaTH4ecKHe
pynnuposku. CoyeTaHue PasAHYHBIX CTPYKTYPHBIX SAEMEHTOB B COIOAMMepAx
O/JKHO GIAO OTPa3UTHCS Ha (PU3UKO-XUMHYECKHX MIOKA3aTeASIX 3TOTO COMOAH-
1epa 1 MpexAe BCero Ha TePMOMEXaHMUYeCKMX CBOMCTBAX.

Aannbie TT'A noKaseBaioT, 4To npu Temmeparype 400°C conoAuvep umeer
0TepH Maccel He Bhiule 2% (puc.1), TemrepaTypa CTeKAOBAHHs — t=+60°C
puc. 2)

= n
10193

&%
- +- 100
= |
E /
EE i /
: | /
£60 i /
£l -~ s0r
340! i

S sl g
200 400 600 800 1000
©

e, 1. Kpusas TIA Prc. 2. T KpHBas

OrnpeAeAeHHBIH HHTePEC IPEACTABASIAOG IIPOBEACHHE HCCACAOBAHMS LIEACCO-
6PasHOCTH NPUMEHEHHsT CHHTE3MPOBAHHOTO HaMH COTIOAMMEPA B KOMIIO3H-
JMOHHBIX MaTEPHAAAX, HCTIOAB3YEMBIX B Y3AaX TPEHMS, IOABEPIKEHHBIX HeAO-
[yCTUMBIM BBIOPALIMOHHBIM HAarpy3KaM, MOPOIKAIOLIUMCS! [IPHU HOBbILIEHMH TeM-
lepaTyphi.

B AaBopaTopun AMHAMUYECKON MPOYHOCTH U TPEHHS WHCTUTYTa MEXaHHKH
fAIIMH AKaAeMUH HayK [Py3un GhIAKM IPOBEACHB! UCTIHITAHUS Ha OCHOBE KOM-
I03MLIMOHHBIX MATEPHAAOR, BKAIOUAIOLIMX CHHTE3HPOBAHHBIA HAMU CONOAMMED.
SbiAa PaszpaboTaHa NPOrpaMMa AMHAMUYECKUX HCITbITaH it YKa3aHHBIX AeTared

M3 nopouika BhIeYKasaHHOTO MPOAYKTa M HOAMIPONMAGHA GHIAH M3ro-
OBACHBI ACTAAH B BUAE MTOALIMITHUKOB CKOABKEHMST C PA3AMUHBIM COACPIKAHHeM
ICCAAYeMOTO MaTepHana.

Tlpu BBeAeHHH B KOMIIO3MLMIO CONOAMMEpa B KOAHYECTBE MeHee 5%,
BAMSHYE TeMIlepaTyphl B rpeaeAax oT 60° u uyTh Bhillle Ha AeMrgupyiolme
BOWCTBA MOAUIMITHUKOB, NPaKTHYECKH He OGHApyXeHo. A TIPU YBeAMYeHHH
\OXM COIOAMMEpA B MpepeAax oT 5 — Ao 10%, Beime 60°C nposiBasietcst cy-
LECTBEHHO® CHIKeHHEe BUOPALMH MOALIMITHUKOB.

VlccaepoBanst MOKA3aAH, 4TO YKa3aHHbIE ACTAAM CKOABKeHHSI TIPH Harpese,
KaK B IIPOLIECCE SKCTIAYATALMH, TaK 1 IPH HX PHHYAMTEABHOM Harpese, nposis-
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ASIIOT AEMIIPUPYIOIHMEe CBOMCTBA, obecneudBaionye yMenblnene uuﬁ,{a//mum
BPAIAIOIIMXCS DACMEHTOB B 2-3 pasa. N7/

IpoBeaeHHBIE UCHBITAHUS TIO3BOASIOT CACAATH 3aKAIOUCHHE FIOO0-
PAsHOCTH MPUMEHEHHS YKa3aHHOIrO HOAMOPraHoCHAd3ata (M ere Wi ABibs) 5
KOMITO3ULIMOHHBIX MATePUaAGX, MCTIOAB3YEMBIX B Y3AaX TPEHHSI, TTOABCPKCHHBIX
HEAOMYCTUMBIM BUOPaliMOHHBIM HATPY3KaM, DK HOBBILIEHUU TeMIlepaTy phbl,
BBI3BAHHBIX PA3AMUYHBIMUA KPUTHIECKUMHI PeXXUMaMU paboThl.

e it rocypapcTerbi i Vin. Tocrymano 07.092002

3. 35G0GSII, . 6535043, 01. AMBMB5dT, R. d3I6BSII

SG0GNSLMRIBGIENLOL HSRNSST(L BIBBBIXO
3MEPOMGHSSEMLOLSBSLOLMILIEOL LOEMIBO RS S3LI3S

bGgbouydy

Bfogemogmos Ryl Bogé Lobdbolgbaro Blogasexnigborol fomaggrols
B0 SeagroribasBebogrsbabogreilobol adbo b Jodorén mgobydybo. go-
gm0 a3oRgBe, e SEBIBE0 moBsdegrodghol FPG e sedetbogor-
60 Bobaggbo Bgodegde gedeggbadmo 0d6sl, hegmig dow)Bnotgdarmo |
LsBgoeegBydo.

M. KATSITADZE, L. NAKAIDZE, T. CHOGOVADZE,
D.GVENTSADZE
HE SYNTHESIS AND RE RCHOF
POLIORGANOSILAZASILOXANS WITH TRICYCLODEC
GROUPAT SILICON ATOMS

Summary

The physical and chemical properties of poliorganosilazasiloxans with tri-|
cyclodecenyl group at silicon atoms were studied. The study showed, that mate-|
rials containing the above menthioned poliorganosilazasiloxans are churuclcr-!
ized by damping features and itis reasonable to use them in friction units
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6. 0265&5830%X0), &. BO6N0I, 0. 35®HBNB5I, ®. 0103 IOHSB30X()

BIEMELOL FISLBLEOIBOL MBMEN®GIBOL 36GMBILBI blBSGOL pH-LS
RS LOTINLO SMEGIESGSBGNNL dS3TLIES

6

s efbeaBob wybmngbnBgbob goBadogobs s 393eBbdob Bgbfogems
ioeob e nsdsThedl by daqaenqa oo hoBenbatoy G0 aybergmob oo
456330 36039080

080b gomgaEobfobgBoo FotdcpgBog B58emdBo Bybfogerormos bubatol pH-
bs oo gBeagmol Lafgobo Jb(3aB@(300b 303065 @gbeaEmob cbeboo ogebagol
Lokorgby. Groraeatrgs (36ebogros, bobegdsdo soto-boaby Ggedios agbrgrbs o
3036 Beatrols BoBenboebl 50ls (o5 bnobol gsdegma Byedoby o Bog gryma-
B3 qliggrem3otggro ogob Lfbsg Gaadool [1].

23b39603g68cmo 6ofogmo
adgfoodfioe oo By, dotmnsgoags, oehipoeon bkorsn 1,0 ooy
B0 506 3 GoBodiogb sty 653880 asdeagbaducos b Bgdgaemo

Spaols aomm@ﬂ 0 Bz 1dkoog LoobBo. ool g GBss abibeog-
e GbmE 0G0 oo d-sdoficwbnoranbob iy fgbo
BUarols pH-0b (3aemogybs brabGogrrndeiws Seygérneo blbotol ododgbon
(1,15 MKH_PO, L 1/15 M Na,HPO, bliséob bSCi) o hbib e bt
B5toB-3agfrcts B B Byorengs ~3-10~" Beoxies, Botoggols Bagoconls bofdofog g0 -
2008¢/on.

Y9900 © 3500 gobbogngs

0Boems 9 3g0dbEBs 330Rag6, 03 FgorblbarBBo gygbagmols cbeboo
9630l bobdolog oo ogegbugcmos blbstol pH-ol 86636ncrebdby [1]-b eabgbo
pH-obs 0 3663261y (6,2 @0 6,7) bogydagey o aogno gbriceo. Asbob By -
fimBogrogo Bogofbogor matm waffgéogrybon gaggbfoaes ob pedexo.

Berzmob 3¢l JoBgdnsién Brzycoo foédrarongbl fomgls (o qygergols
#96:05J360L botrabbo <40%), o3 Bygbododdo gratdagnimo Jobdogol dobggn
bogh ggbeagnols BBataon o Fgagodeos safiaen sbBmErgBoos:

18(Co/C) =k(pH, Co)'t,

bsogs k(pH, Cy) ggbegrols cbeboo ogobagol égsdonb abiggeor goiblsbss,
Co0 C - gggberemob gob 39600300 Fnbobadabiog g Abdnérdybob Lol @ otrrnl
332 8036530

o1y hogongoo, e pH-ols 86333Bgemds coebols bLBsoedsby o6 sbeogbl
BegBob, Bagodeos ggoliiagemmm Feaese pH-ob gogegbs BBl
106©3360b Lohgotrgby. deageman BBoérghols (Cy=1+10™ Beago/n) esbeabogbols
$BB0g0L Bgbfogead agohgabs, Ged o3y Jao \%mganb @bl by o
BlodoBolioo gbiacomgeablisyobeol 3686 -0l 866336cmedols (33
6,206 7,2-3c0 off3aL 4BLEBE0L as’o&@u o5 x —2g6 (Lo, 1).

()
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8 godchol obUBs BodendBd dgom
11 oo gberols wbeom FHSehdec-
& 0036016 oo Brbols "MacairsEBiog -
é‘; oo god3grgduo" LSS BN Bgog-
= Loga, (e Bogoroyongos 65ord-
]

Bo[2]. b goddgrnduo Bt oboeo
7 LoRdo0m aggobiagho, goeéy dagng e
L J_J @10 o0 000 3ol o, Byagnal
o T O OO 0O O O 3096 Fgdernogsbgbuyero Ligdom (3]
60 65 70 pH m“;q"ﬁnbéa‘;;\j:mgﬁl iﬂaf“sut* bogdo
D6maghodinegbl sbeBodye -
bk ‘g‘:gifg;:ims’iﬁfggggrf 96, beagoe Ubigo ool obiyenon
. ‘ — [4)cRebo qebearol Jocorradlen -
0196 FotrBgdBols 4ead3cmg Ll b 3o
b0 BmogBs gbeflotognogno
FocoBengBBoon. o8 eaérn Bybodemgdyro
B0dob0mymgBols ogrdomeabsty Logo-
oo gonrnbol bl 333.
“o@geboG 3o 08abe-
g0l s0tr-bnbols godgeaggo bygosdo-
a0y 13000 356580 o0 3o I0treByy-
= Ty oo ootanls o gobliogro Bogonopornl
igCs oggfbioom, Ji83sékod joBg@nsel ob
b 2. oo ggiongrnl ago6igob JBUoB- ool BBodbrmeds [5 | 5B Boo g
b K(Cy) @aBryocegdamyds agewob ool buffgoli g3 o(300b gogemy-
Loffgob gmBgbebogasty (Co) 60l bz g9beamol gotroaddbol
Lofotfby Bchoco 60356 coegaboo.
oo@d oliero Ligombo Bgobfiogmne aberob Fdoaac BamnGre s
bUBoG830 (PH=6,9) néhoot gaobogaé Jobmbyddo. abysogeibbéobin
K(C)fot8r00a06L g6l sffgobo jobgheybsczool gmb300b, Gocagnob g -
3960396¢yz0 608369mbydo daggebogos (bé. 1-3a.

obboo |
Bl smBlEEEb @BmaEadrmgds Bbeaeob bafigol 4mBagEeMsgads)
ol Uofgobo 10~ 5107 10107

| 128107 [ 4,170 126107 ]

4Bl 30 gberoaenood eyt ory 0308080 oegalooBa
@ ondrcngdol Lg K(Co)~1gC, (L. 2), bangosbos gademoemybs 3oddafgcrebs
12k(Cy)=2,6 107 °Cy . Bogyolrnmo nbairodgbisocob Bynderbo Bogogaro gy
©ob gotrgefdbols ol @drgorndimgbe ool bofgol b gbagasty:

1=3,85:10"1g(C,/O)C.

Bgodogo podaol, o gofieagools elbebocgBols o et sozcmos Lofigoln

3639600005 +Co", gh0Baotn batrlbor (Co/C) agrogngbol Sotredy o,

s 8g(36glgBoamd agocoglonl . spgmodals bob.
stz Jodoobs @0 gergddytfodaok obbeaeyno Hydediemos 11.03.2002
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H. T UTHATAIIBWIA, I B. THAHW/I3E, U.H. KAPTIMBAJ13]
P.T. TYITYPAITIBUJIN

BJAAHUAE UCXOJIHON KOHIIEHTPALIAM U pH HA 1P i
O30HAPOBAHHUA BO/THBIX PACTBOPOB ®EHOJIA

Pesome

H3yueno simsinue pH Ha CKOPOCTH 030HHPOBAHUS BOJIHBIX PACTBOPOR
(enona. B nipenestax pH 6,2-7,2 ckopocTh OKHCICHUS (PEHOIA Y BETHHUBACTCS|
enoskrieniem pH pacreopa B ~1.8 pasa

VYeTaHOBIJIEHO, HTO HEXOIMHAS KOHIEHTPATHS (DEHOJA HE BIMSICT Ha KHHC-
THKY OKHCJICHHS, HO BITHSICT Ha (JOPMAITLHY 10 KOHCTAHTY OKMCIICHMS! JULsH KHHC=
THIH TIEPROTO HOPS/U. Onpegiernena {(\‘I)XI{ILHMULI‘I) BpemMeHn GaphoTaska oT
HEXOIHOH KOHIICHT ALK henoua (t~ €4 ) IPH ONMHAKOBOM CTENICHH M3ME-
Henust KoHueHTpanmuu (C/C)

N. IGNATASHVILI, G. SHANIDZE, I. KARTSIVADZE,
R. TUSHURASHVILI

THE EFFECT OF pH AND INITIAL CONCENTRATION ON THE
OZONIZATION OF PHENOL AQUEOUS SOLUTIONS

Summary

The effect of pH on the ozonization rate of phenol aqueous solutions has
been studied. In the pH range of 6,2 to 7,2 phenol oxidation rate increases by
an order of ~1,8 with a pH increase.

It was established that the phenol intial concentration does not affect the
oxidation kinetics but affects the oxidation farmal constant for the first - or-
der kinetic: lhg dependence of the bubbling time on phenol initial concen-
tration (1~ Cg ) for the equal degree of the concentration (C/C) variation
was determined.
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@sdopbrbadtengbibageol Goedegdae [2, 3]. dgob bethmmydty omgborn
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©gomsaeebydol [4], Bgorobob (gambdotobl [5] oo Ubgs godog8do

Fagbo boa\ﬂ'aomb 8(%05[) Bceaghos Irxmodiegi o eyl goabooil
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3315 GoleAendabob Bodo o6 Booio mjbn@dan i e b"ané.o@ 3030
BgBerm00 IBOGAGTG0 bgongbBydo. wsbbimmo 3d8Eeb dabspFager asdmygEadar
odbs ammamsm @ greabdel groone subGaTIdaTe Bebmgde
€] 3ol 3 80, 303930, L ).

oy hggsb Bogt> mgbiramo rgongbdBob gdeogBydom 650-850°C %y on@a—
Bigema 0o bobrgbiéo Mo,C, Mo,C-Co, W,C, WC-Co [5]. bob. 1 oo 2 3oy,

6ob. 1. Ba6ergbizrn Mo, C oo d 960L(V) 9 9GoG0ws6 750"
L o6fdo. o — grrgddembacre dog Gat03%; & — grgd@ombyy
Qo@(ﬂqjun‘:j@n bagbocn
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Baymos Mo, C gy Gras 0 oayadrasda, (o o400l ED%QZ/
Maanf'}mgqc(‘vmqﬁl Bobo oo 6obrasborabobs. 3 060 gobbogon Jody
MoCl ;o gnogoqecob yomanémienbom o dogrbacmo ncr
(ogoon Fomb ool ogoggdo 750-800°C. o8

ot Loy (C, ALLO,, Si0,, TIO.,, MoO,) joébogonbob oo gobberts -
(09 GoBrgbody Jgmexono: Jerodybabs o geEratedol Bsglhmgbol vmo-
obofcenBon cabasbue (oaBeB6 dgoto Lsthayrnob csbseolisl o fiota-
8ea3b0no Babolb gsrbarodba(z00m gogmdBo, Garboreal o6 0By otimbey-
foeiBo, sbigy € -C. 4owpbgbal o CO-CO, , Bogog@do 650-1000°C-y,

P b Bqicsmmeibab, bnanrmodnbe Glsdrgbarns (anm [N
(550%% ol ) boanogbadBigro gatbaobob cosgo Bxoderbcros, (ot st
Botr 306, 0l obobfoloairobucrolnbuien ot Loy, Bownbricro gbgbo-
ol aobiarrtba0s asbbernonmEIds b © ohoribasbrico Bt

@b Aoy aagB0E0s, Ged dmané G o6 Begeno ol s0ol 8y Bd-
m oo o306 gooboenb Wbyl Bafoorbhog @ 0sh Bogscmomore,
3000 Bobob, (g Fydiatrneob asdeagbyolisb Mo, C/Si0 o6 400°C-%g
ot Beagrodeenbol cxfbogeno (MoO,, MoO), ~5-8%). Bob. 2 BexzyBagroo

101
d) b)
100
101
002 002 10t
101
101 3) Q)
002 100 002 101
Ll by
2 g 33 4 —9 32
Bob. 2. Ubgogoabbgo be 800 oggBoro Mo,C Ggenagh ogu 300 — Mo, C/C

(,w.angn“munrb an'-vmb 80: MoCl 0. C, 750°, H,, 3 boy; 3 — Mo /810,
(MoCl-C,H,0,, 750", 3 Lo; 5~ Mo,C/ALO, (vm(l "HCONH,,, 800°, 3 Lon;
© - Mo, (/Mu() (MoCl(CH, )N, 800°, 3 Lun)

27
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@nq}(ﬂoﬂ@ma&oaqan BB CgbERErnOYOriEEty "X YZ-AA”,
bergea Bogrerggency Layrsmo geeodombeantogol Gggeddo 8edzfdogy
A oebaro Aegliisnes “YOMB-TO0K
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o Jodool oBbeayey,

1
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P.B.UEWS, K. 1. KYPIXAJIMSL, H. K. JDKAJIABAJI3E,
A.I' MUKEJIAJI3E, A. B. TOJIW/I3E

HAHECEHME KAPBU/IOB MOJIMBJIEHA U BOJIL®P,
HA TBEPJIBIE HOCUTEJIM C UCIIOJIL30BAHUE
OPTAHUYECKUWUX PEAI'EHTOB

Pesome

Paspaboran mMeToj naneceHus KapOMI0B MOIMOACHA N BOIL(PAMa Ha
passibie nocurenn (C, A1,0;, SiO,, TiO,, MoO,). buaromaps sromy
METOTY BO3SMOKHO PUMEHEHME PA3JIMUHBIX COeMHEHUH Mo u W. I 1posesie-
HHE [POLECCa KapOHIM3AIMI BO3MOXKHO B BAKYYME, HHEPTHOI arMocdepe,
aTaioke ¢ nenospsosanuem H,, CO-CO,, ankanos C,-C,. Homyuernr Mo, C/C,
Mo,C/Si0,, W,C/Si0,, Mo, C/AJ Oy Mo, (,/'\40()2, KOTOPbIC (\Xd]’)dKILpH 30-
BaHbl METOIAMU suucrponuon Mukpmmxmn nmppakromerpun

R. CHEDIA, K. KURTSKHALIA, N.JALABADZE,
AMIKELADZE, A. DOLIT

DEPOSITION OF MOLYBDENUM AND TUNGSTEN CARBID
ONTO SOLID SUBSTRATES USING ORGANIC REAGEN

Summary

A method of deposition of molybdenum and tungsten carbides onto solid
substrates (C, Al 203, Si0,, TiO,, M0Oy,) has been developed. This method
makes it possible to use le’lOUb compoundx of Mo and W. The process of
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carbidization can be carried out in vacuum and inert arca, as well as \1.~"n:g H
CO-CO,,C,-C, alkanes. Mo, C/C, Mo, B ), M":Cﬂ;q}’p}m
Mo,C/MoO, have been obtained and characterized by electronic migraseony
and diffractometric methods.
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LSOOI BICHOIGIBI0NS ST 536 ) ////

OPTAHMYECKAS XUMMI
3. B. POBAKH]I3E

KOJIMYECTBEHHOE OIPE/IEJIEHUE
PAKMAKOJIOI'MTYECKU AKTUBHBIX AJIKAJIOWJIOB
BAPBUHKA MAJIOT' O, KYJILTUBUPYEMOI'O B I'PY3UU

Vinca minor L - BapsuHOK Maibiit (BM) - MHOIOJICTICE TPABSHUCTOE pac
TCHHE, BBCJICHO B KYILTY Py B BOCTOMHOM pervone I py31m Ha OHOPHOM 1Ty HKTE
JICKAPCTBCHHBIX pacrenuii Uncrutyra hapmakonornm um H I Kyrarenmanse
AH pysuu s Hupakn [1,2].

Ounentas cyMma ajikaioM10B, TIOJLY HCHHAS W3 YTOTO PACTCHMSE, 1a-
JIACT BRIPAKCHHOH (aPMAKOIOrMIECKON AKTHBHOCTBLIO M MOKCT CIIY KT JI¢
KapCTBCHHBLIM ChIPLEM JUISE Oy YCHUst npenapaton: “Oxenbpan’™ u “Bunka-
Hop” (BM) [3-7]

OCHOBHBIMH KOMITOHEHTAMH M AKTUBHBLIMH BEINECTBAMH B OYHINCHHON
CYMME SIBJISIOTCS MHIOJBHBIC AIKATOM)TbI: BUHKAMMH, BUHIUAH, allOBMHKAMIH,
peseprmimg, Tabepconus, Bunkaunddopmu [ 1, 2]

Tlenn neeseioBanms - paspadoTKa METOMKH KOJIMUECTBEHIIONO Of 1peeiie-
15t (DAPMAKOJIOTHYECKH AKTMBHBIX aIKaJIoM108 BM Jutst cramapisalmu
CYMMApPHOTO HPENApaTa ¥ PACTHTEIILHOIO Chipbs. B ocnose paspaborannoii
MCTOMKH JICKHT CHEKTPOPOTOMETPHSI B COMCTAHMM ¢ TOHKOCIOHHOH XPO-
Marorpadueii.

B kauecrse peepen-cBuneTesneii uenonn3oBanm CTAHAPTHBLIE OOPA3IILI
seuecrs-ceuiereneii (COBC) [6], nomyuennbIc u3 TaGepconmuna, peseprimmm-
Ha, BAHKAMHMHA, alIOBMHKAMIHA, BUHITMHA, BLUICJICHHBIX HAMH pance n3 BM
[1,2,4]

B nponecce paspaborku METONMKN ObUIN H3YHCHBI 3ABUCHMMOCTE OITH-
HECKOH TJIOTHOCTH PACTBOPA HITTMBHLY AJIHOIO AJIGLIONILA B YTHIIOBOM CIIHD-
TC OT €I KOHIEHTPAIMH, XPOMATOTPAPHICCKOE OTICCHNE AHATH3HPY EMO-
TO QIKAIOWIA B CYMME OT CONYTCTBYIOTIMX €My KOMIIOHEHTOR METOIIOM TOH-
KOC/I0MHO#M Xpomarorpadum (TCX), 50MPOBAHME AJIKAJIOHIA ¢ copbenTa.
Hpu BLIGOPE JUTHHBI BOJIHLI HCXOIUMIIN M3 MOKA3ATENICH BLICOKO MITCHCHB-
HOCTH HOIJIOMICHUS JUIMHHOBOJIHOBOTO MakCcuMyMma (Tadr. 1)

TpH M3y “EHMHM 3aBMCUMOCTH ONTHYECKOM MIOTHOCTH OT KOHICHTPATMH
BCIICCTBA B YTHIOBOM CIIMPTE ObUIA YCTAHOBJICHA TIO/IMHHACMOCTL 3aKOHY
bBepa B oGnactu paGounx Kouuunp.mui‘l JULSE: Jm.pumnnl Ry 328 1M
(lge=3,52) B konuenTpanusix or 21,04 10 J10 68,38-10° 417100 r\m pe: u.mm-
uuna Ao 298 um (Ige = 3,85) B konuenTpanmsx o1 12,04-10™ xo
36,12:10" t/100 ma, Bunkamuma A, 297 v (Ige = 3,6 1) B KOHICHTpALHAX
0107,96:10 10 27,8410 /100 M, anommmammia &, 315 1 (Ige =3.80)
B KomienTparmsx or 10,77-10° 10 37,21-10™ /100 s, wmnana %, 273
nm (Ige = 3,89) B xonnenTpanusx or 10,86 10* 1038 ,01 107 17100 wn
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A

Ocuogupie nokasatetn COBC ankatouaos

A@faa8een
it [ | BRI 51 S 5
B o0 2 - atelh J1o-
el B Mo | o | SRR
] | | —
TaGepconnn | 196 (past) | 218 642 | 328 08,38
8 | (¢=0.49 yranon) . - il =
Pescpmumn | 238-239 (veration) & w244 | 297 1857
P
Bunkamun | 232-233 (Metation) 5 1’:”;1‘”“) 35445 | 297 25147
e BR e = £ dlomlimp
Anosmant | 160-162 e lui(;ftw) 33642 | 315 187.56
s sl | el :
B 212214 = 38446 | 273 184,44
(=1 nmprun)

OINTHUIECKAS TUIOTHOCTE TAGEPCONMIA, PE3CPITMITHIA B Y FHIOBOM CIMPTC
HE M3MCHSUIACEH B TEUCHUE 48 HaCOB, 4 BUHKAMMHA, AITOBUHKAMUMHA, BUHIIMHA
=24 9acoB.

XpomMaTorpadGuuecKoe UITICICHUE KAz I010 M3 aHAJIM3UPYCMbBIX dJIKAJIOM-
JOB OT COMYTCTBY OHIAX €MY BCHICCTB B CYMMAPHOM HPETApATe HNPOBOJIMIN
B TCX na copGenre cumnkaresb LS 5/40 pB cucremax: 1) 6EH30/-METaHON
(9:1) - Jutst TaGEPCOHMHA, PE3EPIMHMHA, 2) OCH3OI-ITHIAICTAT-MCTAHOI
(2:3:1) - Juist BAHKAMMHA, ANIOBUHKAMHHA, BUHIMHA

HHuButy ajibHOCTE 30HbI, COAEPIKAIICH AHAIM3UPY CMbIH AIKAJIOMIL, ObUTd
JIOKa3aHa CPABHCHHUEM Yo CICKTPOB CHHUPTOBLIX MIOATOB JIOKAJIM30BAHHBIX
30H AHWIU3UPYEMOTO BCIICCTBA H AJIKAJIOM)1a-CBHJICTCIIs1.

MeETPOJIOrMUCCKME XapAKTEPUCTHKHM Pa3pabOTaHHON METOJIMKH KOJIMHCCT-
BCHHOIO ONIPC/ICIICH U HHIIMBULY AJIBHOTO QJIKAJIOWJ1a OblIn YCTAHOBJICHBI 11O
PE3YJILTATAM AHAJIM3A B IISITH HE3ABUCUMBIX [IOBTOPHOCTSIX (Tadir. 2).

OreyTerBUE CHCTEMATHIECKOM OIMOKH Pa3padoTaHHON METO/IMKH JIOKA-
34HO MCTOJIOM JI0OABOK K CYMMAPHBIM HIpEIaparam

DKCNEPHMEHTA

bHAS YACTH

1,0 1 (rovHast HABECKA) CyMMAPHOIO MPEIapaTa, NPEABAPUTCILHO BLICY -
HIEHHOTO, NMPH MEPEMEIIMBAHNM PACTBOPSUIM B 5 MJI CMECH XJI0pOhOpM=-
METaHOI (8:2), HEPEHOCHIIN B MEPHYIO KOJIOY BMECTUMOCTLIO 10 MII 1 JIOBO-
JUAIM TOH 5KE CMECHIO JIO MUTKHM. | MJI THOJTy ICHHOTO PACTBOPA HAHOCHIIN Ha
CTAPTOBYIO JIMHHUIO MUTACTHHKK B JOPME Y3KMX HOIOCOK TaK, 4T00bI 0,1 Mt
PAacTBOPA PACHONOKMIICS Ha JUIMHE 1,5 ¢M. PSioM, € MHTEPBAJIOM 5 MM, HAHO-
cuin 5 MK1/0,1 MJIB CHUPTE CTAHAPTHOTO 00PA311a BEIICCTBA-CBUICTEIIS B
BUJIC Y3KO# 110JIOCKM JUIMHOI 1,5 cMm.

XpomarorpahupoBai B CHCTEME, KOTOPast IPEUIOKEHA JUIsH KAZJI010 13
AHAIM3UPY CMBIX AJIKAJIOMI0B. TT0CIIC IOKAIM3AIMM 30HY BELICCTBA-CBHILC-
TEJIs HA XPOMATOTPAMME HPOSIBJISUIM peakTuBoM JIpareniopda 1 Ha ypoBHe
IPOSIBJICHHOIO TIATHA CHUMAJIH Y IACTOK CHITMKATCIIst, Oy YICHHOTO OT XPO-
MarorpaMpoOBaHMS aHAIM3UPYEMO# CyMMBI, OMEIIAJIN B HEHTPU(YIKHY IO
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Z.ROBAKIDZE

QUANTITATIVE DETERMINATION
OF PHARMACOLOGICALLY ACTIVE ALKALOIDS
VINCA MINOR L, CULTIVATED IN GEORGIA

Summary

“The procedure of quantitative determination of vincamine, vincine, apovin-
camine, reserpinine, tabersonine in the resulting preparation, obtained from
Vinca minor (VM) has been worked out. The elaborated technique is based
on spectrophotometry in combination with the thin layer chromatography
[aus(ey)

Standard specimens of the above-mentioned alkaloids have been used as
assay-witnesses.
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SBogroBol o Ba Boggogotror JobBrdlrng 1-sdobrsbrbodntbo@ebost (1V) [4].
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. H. DJIM3BAPAIIIBUIIN, U. B. IATBUIABA, I I UUPAKAJI3E

CHUHTE3 ®JIIOPECHEHTHBIX KPACUTEJ 1 B YCJIOBUSX
MEX®A3ZHOI'O KATAJIM3A
Pesome

TereponKInueckne N-aIKHITPOU3BOAHBIC 1-aMUHOAHTPANMPHIIOH
CHHTE3MPOBAHBI IPSIMBIM AJIKMIIMPOBAHUEM | -aMUHOATPATTMPHJIOHA B Y CJI0-
BUSIX MEK(DABHOTO KATAJIN3A B CHCTEME TBEPIAst - BOJIHast (has3a B IIPUCY TCT-
BIK MEK(DA3HOTO KATAIM3ATOPA - GEH3HIITPUMETHIIAMMONHI XJIOPH/Ta
CunTe3snpoBatibie N-aJikui- 1-aMHHOAHPATTUPHIOHbT XAPAKTCPH3Y 10T,
HOBBIIEHHOI PACTBOPUMOCTBIO B YTAHOIE M CHIILHBIM (IyOPCCHICH THILIM CBC,
HECHUEM.

E.ELIZBARA.HVILL, 1. LAGVILAVA, G.CHIRAKADZE

THE SYNTHESIS OF FLUORESCENT DYES UNDER PHASE
TRANSFER CONDITIONS

Summary

N-alkyl-1-aminoanthrapyridones (Va-f) (where alkyl is ethyl, iso-propyl. iso-butyl
n-heptyl, benzyl, n-undecyl) have been synthesized directly from 1-aminoanthrapyridong
(IV) under phase transfer conditions in the solid-water phase system in the presence
benzyltrimethyl ammonium chloride as a phase transfer catalyst.

Thes) ized N-alkyl derivatives of 1-ami yridone are characterized wit
increased solubility in the cthanol and intense fluorescence under exposure of sunlight;

@OSIOSGIGS —~ A

Weaver M.A., Kluger E.W., Moody D.J. US Patent, 6, 022, 944
Lettermann K., Claussen U., Sayed A., Riess R. US Patent, 5, 201, 921,
Dawson D.J., Wingard R.E., Grosby G.A. US Patent, 4,302, 399
Kasanxoe M.B., Ilyia I'H., Myxuna JIJ1. XI'C, 1972, 12, ¢.1651-1655,
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L T. TATUAIIIBUJIA, M. A. CTEHTAHUITIBUJIN, A. B. JIOJIAJ131

BJIMSIHUE MO/TA®UIAP OBAHUS ITPUP OJIHBIX [IEOJIMTOB
NOHAMM XKEJIE3A HA IIPEBPAIIIEHUE HUKJIOU EKCAHOJIA

Pesome

Tocne 06paboTku KaTaIM3aTopa IMTHOHKMTOM U pactBopom FeCl, onerrr-
PallMsl HOHOB JEJIC3a B KAPKACE KJIMHONTHIIONMTA HE MCHSCTCsl, DKCTPa-
TMPOBAHME HPOMCXOAMT 32 cueT Fe, O, B Brze npumecu. Tposesienuio peakimu
JICTHAPATALIAM LUIKJIOTEKCAHOMA HAl TPUPOIUIOM H MO MIPOBATITIOM HOHAMH
HKEIE3A KIMHONITHIIONNTE CIIOCOOCTBYET COMCPIRAHNE OOCUX (ITAPAMATTIH THOM
1 peppomarnnTHoi) (as. Do noxrsepsacHo DI IP-crekrpomMerpuiccm
H3YUCHMEM OOPA3IOB KATAJIM3ATOPA C PA3IMUHBIM COJICPAKAHNEM HKEJIEC3A

L. TATIASHVILI, M. STEPANISHVILL, A. DOLIDZE

INFLUENCE OF MODIFICATION OF NATURAL ZEOLI'
IRON IONS ON THE "LOHEXANOL CONVE!

Summary

Concentration of iron ions is not changed in sceleton of clinoptilolite af-
ter treating the catalist with ditionite and solution of FeCl,. Extraction takes
place at the expense of F €,0;. The-reaction of dehydration of cyclohexanol
on natural and modificated! by ironions clinoptilolite is promoted by the pres-
ence of paramagnetic and ferromagnetic phases

This is confirmed by EPR-spectrum analysis of catalist samples with dif-
ferent iron content

COGIOGSGIGS ~ IMTEPATYPA — REFERENCES

1. Bynka I' P., Bunocpaoos B. T, Biacos B. B., I'ysnee H. C., Kpunapu 1. A.,
Muxaiinos A. C., Illenxun B. JI., [[Insmxuna b. H. C6.: KiMHOIITHIONNAT,
T6.,1977, c. 23-33.

2. [onuose A. B., Apewwuc se X. H., Banapoxcuweunu I° H., Jlynuna E. B,

Coobm. AHT'CCP, 1983, 1. 112,2, ¢. 313-315
3. E.G. Derovane, M. Mestdagh, L. Vietvoge. J. Catal., 33,2, p. 169-175.
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CCKAS

DOUBNYECKAA XUMMHA
VJIK 539.530.825

O. B.I'OI'OJIVIH, P. b. JUKAHEJIMJI3E, M. P. KAILTUAIIIBUJIA,
O. . BAKPAJI3E, T. C. IITEHT'EJIMSL, B. I1L DJIUJIATIIBAJIN

BJIMSIHUE MATEPUAJIA KOHTAKTA HA BEJIMYWHY
MAKCHUMYMA ®OTO DJIC BKPUCTAJUIAX GaSe

Cenenu raymst (GaSe), 06J1a/1a1o i GOJILIION HTMPUHOM 3arpeIeHHO#H
30HbI (21 2B npu 3()()Ql<), CPaBHUTEIIBLHO BBHICOKOH HOABHKHOCTLIO
(~10%em™B cex ) AKOKE 471COPOLIMOHHOM HHEPTHOCTHIO MOBEPXHOCTEH
CKOJIQ, SIBJISICTCS TIEPCTICKTUBHBIM MATCPHAJIOM TIPH CO3/IdAHAH (‘)()]‘(\T)HCKI'}W(HI'
HBIX IPUOOPOB, TAKHMX, KAK HAIIPUMED, (POTOHICKTPHUECKHE ITPeoOpasoBaTesin
COIHEHHOM IHEPIHH. Vimeercst G0ILII0E KOJUYECTBO pBG(Y]’, TOCBSIIICHHBIX
H3YYCHHIO WICKTPHUICCRUAX, (‘!(ﬂO‘)IICKI'pH'—lCCK"X M OIITHYECKUX CBOWCTRB HTOT0
Marepuaia. MceneoBanms poBomikch Ha GaSe ¢ pasHbIMH KOHTAKTAMH.
())IHHKO, BOIPOC O TOM, KaK BJIMACT MaTeprall KOHTAKTa HAa TC MM UHBLIE
cBoiicTBa GaSe CHEUaIbHO HE PACCMATPUBATICS

TIpy M3y HEHAM NPOAOILHOIO GoTOBOMILTaMHECKOro ddeira na OOpasiax
GaSe Hamu GLUI0 OGHAPYIKEHO, HTO BEIMYMHA MAKCHMAJILHOTO CUriiasa (oro-
YIEC, COOTBETCTRYIOHIEIO MAKCHMYMY YKCUTOHHOTO TOIJIOMICHHS, CHIILHO 34BH-
CUT OT MaTepHajia MCTAJUIMYECKOTO

E(CV) DJICKT] & d ! a GaSe.

4‘ CIPOJIA, HAHOCHMOTO Ha Se.
IMosromy 3amaucit lannoi paboThl
SIBJISICTCSL UCCIIC/IOBAHUEC l‘)(Yl‘()BUJII)’FHM'
vacuum ueckoro sdppexra na odpasnax GaSe ¢
PA3HBLIMHM KOHTAKTAM#M C HECJIBK) “()}j()’()-
Pa MCTALIMICCKOIO WICKTPOAA JUIS 110+
S JIy 9EHHSI MAKCUMAJILHOTO 3HAUEHHS ()0~

©,,=42 XSC_f; TOYIC.

A l sc=5-3 Uccnenyembie o6pasitel GaSe Obum

- EC n-tuna. B kasecrse MaTcpHalla KOHTAaK-

/ “TOB UCTTOJB30BAJIUCEH HOJTY HEHHBLIC HATThl
Eg stienmem Al, Ni vt Au, cepebpo HaHOCH-

JI0CH ¢ HOMOIIBIO CEPEOPSHON ITACThL,

E
V. .
V2 DINEKTPOIbI HAHOCHIIUCH Ha OJUHY H Ty JKE
HOBEPXHOCTH CTPOIO HAPAILIENHLHO JIPYT

GaSe 7 Jpyry. PaccTosHmue Mesty SJIeKTpoziami

0 TIPEBOCXOJIIO PA3MEP CBETOBOIO ITTHI,

Puc. 1. Cxema rpanuusi pasaena n-GaSe T1pu ponosLHOM GOTOBOJIETAMHECKOM
cAg 2pdexre y OCBEIAEMOro KOHTaKra Hat-
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JIONACTCS MAKCUMATTLHBIH CHIHAJL, KOTOPBIA VIH NICPEMCIICHHM CBCTOBOL O3 OP
YMCHBIIACTCS, NPUHUMAs MHHMMAILHOS 3HAUCHHC B CCPEAMHC, Mes /
anekTposam. [p JaiiLHCHIIEM CMEIICHHM CBETOBOIO 30H/1a CHIHAML BAGHE [
YBEJMUMBACTCSL, HO B IIPOTHOTIONIOAHOM Har JlocTurast Yt S2
Y BTOPOIO KOHTAKTA.

Tak KaK B 3aBUCHMOCTH OT TEXHOJIOIMMH HOJIyUeHUsl 00pasioB GaSe Ha6-
JIONACTCsl HEKOTOPhIH Pa3opOC UX IMAPAMETPOB, HOYTOMY JUIsl HCIIONB30BAH-
HBIX B paboTe 00pasios 6 (r.um ONPEJEIICHBI X CIIEJY IOIIME TTAPAMETPhI: K-
puHa 3aIpemeHHoi 30nbl E, 110 kparo ¢y HiaMenTaibLHOro noniomeHms;
koo durmenT upumMuumﬂ N 110 MHTEPHEPEHITMOHHBIM MAKCUMYMaM Ha
KPHBOMH HPOITY CKAHMSL OJIOKCHUE KBA3HYPOBHsI DCPMU & | a4 TAKKE BLITUC
JICHO 3HAUCHNE paGOoTHI Bhxoza ) juts GaSe [ 1, 2]. TTosyueHnr cieyionme
PE3YJIETATEL HIMPUHA 3anPpCEHnol sonpt B, pasna 2,1 9B, kooduument
HPEJIOMIICHMsL N — 2,64, TTOJIOKCHHE KBa3Hy poBHst depmu &, cocrapsict
0,24 5B, a paGora BeixO1a Miekrpona GaSe pasua 5,3 913,

PacemMoTpum GaSe B KOHTAKTE ¢ Pa3HBIMK MeTaIuIaMu, PaGoTa BLIXO/1a
GaSe (D) PEBBLIMACT TAKOBY IO JUIS BCEX METALIOB (P,), HCIONIL3YEMBIX B
KaUECTBE KOHTAKTHOTO MaTepuaia. Ha puc. 1 uzoOpaskeHa cxeMa KoHrakra
n-GaSccAg,

Tak kak D _>D TO B IPUIOBEPXHOCTHOM CJIOE HOJLY TPOBOJIHHKA KOH-
HCHTPAIHS YJICKTPOHOB NOBbIIEH. COOTBETCTBEHHO, HOBEPXHOCTHBIH CIIOM
n-GaSe 3apsiKACTCS OTPULT . TEILHO, 4 NPMUIICTAIONINI K HEMY CJIOH METasIa
— NOJIOKKTEIILHO. KOHTAKTHOE 110J1e Hatpasieno or meraiuta k GaSe. Tpyu
3AMEHE MATEPHAJIA KOHTAKTA, B 3aBUCHMOCTH OT BEJIIMYHHBI €10 pabOThl Bhi-
X0, 3aru0 30H Ha TIOBEPXHOCTH OYJIET MEHSITHEsL, T.€¢. Gy/ICT MEHSITLCSl BRICOTA
Gapbepa. Pesyisrarsl npejicrasienst B radiune 1

Ta6aunua

3aBHCHMOCTB MaKcHMyMa (JOTODIC OT MATCPUATA KOHTAKTA, HAHCCCHHOTO Ha

GaSe
Marepriar | PO | oyecmoomprmarensiocs Bucota | g e, | Honowente
Yorrgicra | PPXOMA, Py Gaphepa B IKCHTOHHOTO

| B TR, S H MaKcHMYMa, 9B
Al [ = -

Ni | 1,794 3 2,02

Ag | 1,882 20 2,01

Au 23 150 2,0

Kax BHJIHO 13 TaGiInIbl, METAIUILI ¢ BONBLINECH PabOTOM BHIXO/A MMEIOT
TEHJICHIIMIO IBATEL GONILIIY IO BLICOTY Gaphepa, 4eM METAUTLI C MEHBIITUMU
SHAUCHWAMU PabOTEI BLIXO W@, [IPH HTOM, € yBEIMUCHHEM BLICOTH Gaphepa
MeTai-GaSe MPOMCXOIUT /BEIMUCHUE (OTOYNIC B MAKCUMYME,

B orcyrersre ocsenienust na 0G0MX KOHTAKTAX, HE3aBUCHMO OT MaTe-
puana, 3arud 30H OJIMHAKOB ¥ curaasl horoyic orcyrersyer [3]. [t Al, koro-
phiit aer ¢ GaSe mainyio Besunity Gaphepa (0,9 9B), curnain dorosic He

resi. Tlpu o un obpasior GaSe goronamu ¢ sneprueit
HECKOJILKO MEHBIICH lig B IOJIY [IPOBOJIHUKE [IPOUCXO/IUT OOPA30BAHUEC HKCH~
TOHOB. TaK KaK IIMPHHA 3a1PEIIEHHO 30HbI HCCIEYEMBIX OGPA3IOB COCTAB-
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Jsier 2,1 9B, a MoJIoKEHUE MAKCHMY MOB YKCHUTOHHOH JIMHUK Ium.@inﬁr OB
3 Ni, Ag 1 Au coorsercryer 2,02,2,01, 2,0 9B COOTBETCTBEHHO, TO'Y,
YKCUTOHOB B cirydac Ni, Ag u Au-X KOHTAKTOB HAXOMATCS Ha. ﬂ«k{h‘*ﬂ [T Mu
pALIlTiiEED)

3,07,3,046 13,08 KT or jtHa 30HbI IPOBOIMMOCTH. Tak Kak BOJIM3H SHEPT UK
HKCUTOHA KOHYPYHUIMCHT HONTOMEHHUST HMCEET BBICOKOE 3HAYCHHUE, TO
MHTEHCHBHOCTD MOJ@IOIIET0 Jiyya OhICTPO IOHMKACTCs BRIy Ob KPUCTAJITA,
M HMCIIO ONTHYECKUX MEPEXOJOB, JAIOMMX YBCIMICHUE HECBA3AHHBIX
WIEKTPOHOB H JILIPOK, CHIILHO yMenbinaerest [4]. W 3a naGiioaembie Hdekrnr
BO3HWKHOBCHMS! M H3MEHCHMSI CHTHAITA (POTOYIC OTBETCTBEHHbI MICKTPOHDI,
06pPA30BAHHBIE B IPUKOHTAKTHOM OGJIACTH 33 CHET Pa3HOCTH PabOT BBIXO/1A

Kax BuytHo u3 tabmmitet 1, ¢ ysenmuenuem 6apbepa GaSe-Merasul, curiain
(orosic ysesmunsacres. B ciryuac Al, koryta 6apbep MaJi, curuai porososib-
Tandaeckoro Hhdexra BoooLIEe 0Tey TCTRYET. Tosly4eHHBIE PE3YIIETaThI MOKHO
MHTCPIPETUPOBATH, UCXOJIS M3 TIPE/ICTARJICHUS O MOJSPU3AIIMH YKCUTOHHBIX
nap [5]. Ha puc. 2 970 NPEACTABICHO CXEMATHIHO,

Tadauua 2

TemneparypHas JaBuCHMOCTS cHrHama (poTosAc Ami oGpasuos GaSe
© CpCOPAHBIMH KOHTAKTAMH

Temrepatypa, K | Curra dotoojie. gV
0,0012

Tax Kak YKCHTOH CXEMATHIHO MOYKHO PACCMAaTPUBATL KAK JIMIOIb, TO B
KOHTAKTHO# OOJIACTH NPOMCXONT OPUEHTUPOBKA YKCHTOHOB — CBOWM T10JI0-
SKATEILHBIM [OJI0COM OHI HATIPABJICHBI B CTOPOHY OTPHIIATEIILHO 3aPsikeH-
HOM TTOBEPXHOCTH HOJIY IIPOBOIHMKA, YMEHBIIAsS TEM CAMBIM €€ OTPHIATEN b=
HBIH 3apsyt. Y HCOCBEIIEHHOIO KOHTAKTA CHTYaIMst OCTAETCs IIEPBOHAMAIb-
HOM. B pesyJisrare BO3HHKAET CHIHAJ OTOBONETanuecKoro s¢gpekra. B ciry-
“ae KOHTAKTOB 13 Al I1[ vi HUIMYHH HI3KOTO GEPHEPa, MHOTO YJIEKTPOHOB 1epe-
xoaut u3 Al B GaSe. Ipit 5TOM J10J151 y HHUTOXKEHHOIO OTPHLIATEIILHOTO 3apsi/id
HMOBEPXHOCTH MOJIY IPOBOIHMKA MaJia M harkTuuccku
curnasa porodyc Her. CoBeeM Jipy rast KapTHHa UMEeT
MECTO B CJIyHac KOHTAKTOB M3 Au. 3116Ch Gaphep BbICO-
ki, ITorroMy OUEHB MaJIO JJIEKTPOHOB IIEPEXOJHT B
HOJTY IPOBOAHKK. M JI0JIst OTPULATENILHOTO 3apsijia
HOBEPXHOCTH Y HUUTOKCHHOTO OPUEHTHPOBAHHBIMI
JWTIONISIME BEJTMKA, YTO OOyCIIaBInMBacT OONIbLIIYIO
BesimarHy (Goroosc. C NpUBICHEHHEM MPEICTABICHNH
M IUTI 00 OPUCHTHPOBAHHBIX JITIOJSX MOXKHO OOBICHUTE
PEBYILTATEI, TTOJly YCHHBIC TPU HU3KOTEMITEPATY PHBIX
Puc. 2. Cxema pacnionio- pamepeHusix. Pe3yJIbTaThl IPEACTAaBICHbI B Ta0IHIIE 2.

ARHUL SKEUTOH= Taky10 3aBHCHMOCTH CUIHAJA (POTOIIC OT TEMITE-

HBIX Nap B IPU- apypr MOKHO, BEPOSITHO, OOBICHHTE CIIETY FOIIUM

NOBEPXHOCTHOM . 4 -

S6iincTicIGaSE 0Opaszom. ITpy HU3KHX TEMIIEPATY PaX HICKTPOH M JIbIP-
Ky JITIONS TPY/IHO OPHEHTUPOBATE B KOHTAKTHOM HOJIE

+ o+t
[
@@@@@
coo® @
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Prc. 3. TeMMepaTypHast 3aBUCHMOCT MAKCHMYMa criekTpa (hoTo1e

M3-32 X HU3KO#M NOABIKHOCTH. [105TOMY, KOJIMYECTBO OPUCHTHPOBAHHBIX
BAOJIb TIOJIsE IMTIONEH Masto U curaal poroszc Mait. C yBeIMUIeHUEM TeMTie-
PaTypPbI OIBHKHOCTE MJICKTPOHA U JILIPKH JIMTIONS Y BEIMUMBACTCS, K OPUCH=
TAuMst IO BJIOJB 110J1st oGuieraeta. CHrua GoToyic y BeIMIMBACTCS
Jlisi o6pasios GaSe ¢ koHTakramMu u3 Ag Obljla CHsiTa TeMIepaTy pHast

3ABMCHMOCTH MAKCHMYMa (DOTOBOJITAMMCECKOTO criekTpa. M3smepenus poso-
JMINCH B MHTEPBaAJIE TeMIepartyp 25-300 K. Pesysibrarhl IPEICTaBICHBI Ha
prc. 3. Kak BHIHO M3 PUCYHKA OCHOBHOM YKCHTOHHBIH ITHK € POCTOM TEMHC-

PATYPbI CMEIIACTCsl B CTOPOHY MEHBLIINX YHEPIHit. DKCIEPUMEHTAILHLIC
TOYKM B IPUBECHHOM TEM, 'PATYPHOM JIMATIA30HE JICHKAT HA HE COBCEM HPsi-
MO#t siuHuu. Tlpu TeMIiepaType »MHIAKOIO a30Ta CMCHICHUE COCTABIISICT
02 wBK ™, a ripu remiieparype 150 Koo yxe —0,32 MOBK™ | crienosarensio,
€ POCTOM TEMIICPATY PbI BENIMUMHA 1ipoussoHoit dV /AT ymenbinaercs n
COOTBETCTBY €T XOJLy TEMIIEPATY PHOM 3aBUCMMOCTH IUPHHBI 3AIPEICHHOM
30HbI [6].

TTosy4eHHBIE PE3YJILTATHI TO3ZBOJISHOT C/ICIIATE CICTYIOIMI BLIBOJU B CHC-
Teme GaSe-meras HauGoJIbIIEE 3HAUCHNUE MakcuMyMa (horodc jlaror
KOHTAaKThbl M3 30J10Ta.

ABTOpBI BBIpaXkatoT Guarojgapnocts H.I Kypjwmanu 3a obcysgienue
PE3YNILTATOR.

MictutyT kuGepuernin AH Ipysun Toetynuio 28.10.2002



M. BMBMELOB0, 6. RS6ITNII, 8. S6GNSBINTN, M. 6\3864&83‘,///
). BI6BHIT0, 3. IROTIFZON

LO3MEGSIGI 603010IGIBIBOL OZTLIES GaSe-Ob d&yObSbQ’ﬂb’BO
BMSM-98d 853608:T30L LORNRIBI

bGgboydy

Jor3Bsce 653D BgUfos GaSe 60323830 fobdmgdbocro goigm-
30260 90 d¢0LL b oadergogonducgbo Ubgogoolbge docrobogob codbo-
B JBGL)GIEbY. Bohgbgdos, Gmd gobfitogo godmgnEG It BadGol
oo, GaSe-dgeorob byl bsoity fohdrfdBogro 3odbooreybo dotog-
0l Béralimob mgo b arde-dd Gogbgame 36d3gbyrrebe. dondreo
Bpd0 SbUBognos nilombain Fygorrgbol Saxmotrdbezoom.

0. GOGOLIN, R. JANELIDZE, M. KATSIASHVILI, O. BAKRADZE,
T. SHENGELIA, V. EDILASHVILI

THE MAXIMUM OF PHOTOVOLT. SPECTRA IN GaSe
AS A FUNCTION OF CONTACT METAL-GaSe SAMPLES

Summary

In this paper the influence of contact material on the value of the maxi-
mum of photovoltaic spectra in GaSe samples is investigated. The experi-
mants show that the barrier at the metal-semiconductor contact is governed
by the value of maximum of the photovoltaic effect.

The experimental results were interpreted with exciton pair (dipole) polar-
ization.
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J08000 LGOS 2003, 1. 29, Nel-2 CEPHSI XUMHHEQRAS J )

VIIK 535.34
B.T" IMABEPJTIOBA

MAHWE UK 3ACBETKHY HA D®OTOAHU3OTPOITUIO B
TPUOEHWIMETAHOBBIX KPACUTEJISIX

SlBitenue BOSHAKHOBEHMS! AHU30TPOITUM O] JICHCTBIEM JIMHEHHO-TIONSIpU-
30BAHHOIO CBETA B rajoOrcHMaX cepebpa BrepBbie GLUIO OTKPBITO
®. Beiireprom B 1919 roay [1].

Hcnonezosanme HOJBIPUBAHOHHO-4Y BCTBUTCIILHBIX CPEJL, B KOTOPBIX 1101
BO3JICHCTBHEM TIOJBIPU30BAHHOIO CBETA HABOJMTCsT AHU30TPOITHS (H MpoTpoO-
TH51), JUIST PETHCTPALIAM COCTOSTHISI TOJSIPU3ALHH TOJIST HIICKTPOMATHUTHBIX
BOIH BHEpBhIe Gbuo n1peuioskeno [1J1, Kakuuaimsmmm [2,3]

C]”CJIH G(UILHYUIU KOJIM4eCcTBa PasJiMaHbIX ll()JlﬂpM'ﬁlll“()lll(U-‘lyliCl‘Bl/I'l’CJllx—
HbIX CPEN3aMETHOE MECTO 3aHUMAIOT Cpeibl Ha base OPraHuYCCKUX Kpacu-
TCNICH, BBC/ICHHDIX B pas/MaHbe MaTpuiel. bosbioe pasnooGpasue opramm-
HECKHUX KpaCM'l'CJICir‘l TIO3BOJISICT CO3/1ABATE, ll()JUlpH'h’JllM()llll()-'*lyBC'l'BK'I‘Dlll:lll;lc
(poroanmnsorponumic) CPCIbl, HYBCTBUTEILHBIC K PA3HBIM y4yacrkam
CHNCKTPAJILHOTO Jidanasona

Touck cpe st KPACHO+ OOJIACTH CTICKTPA TIPHBEIT K CO3AHMIO oroanu-
SOTPOIHBIX MATEPUAIIOB HA Ga3e TPH(CHMIMETAHOBLIX Kkpacureneii (TOM),
H3HAYQILHO HE SIBJSHOITMXCSI TOJBIPU3ALIMOHHO=1Y BCTBUTEILHBLIMU [4]. B pa-
Gore [5] Guito TIOKA3AHO, YTO CCHCUOMIIMBALINS BOHBIMH pacrsopamu Gu-
XpPOMATOB KaJiust K,Cr,0,, narpus Na,Cr,0, wm ammonmst (T\Il—l..)ZCrz()1
HKENATHHOBLIX CIIOEB, OKpaIeHHBIX TdM KPACHTCIISIMM, HAPSITY C yBEJUUC-
HHEM CBCTOYYBCTBHTECILHOCTH HECPCBOIMT UX B paspsit (‘)Ul'UHHM'XOI'p()IIHbIX
epent. OGnyuenue OMXPOMHPOBAHHBIX 06pasios Ha octose TOM Kpacurenei
CIUIOIHBIM CI]C](I‘POM TOJISIPU30BAHHOIO H3JIYHECHUSI KCCOHOBOM JlaMIibl
JIKCIII- 1000 nipuBonut k or OOPAKEHHIO BCETO BUIMMOTO CIICKTPa, IPUYEM
Hay4qacrke o1 400 110 550 HM BO3HUKACT CKAISIPHOE IOYCPHEHHE, A Ha yHACTKE
550-750 1m - AHM30TPOIHOE M3MCHEHHCE IiBeTa [6]. B padore [ 7] 610 n1oka-
3aHO, 4TO 3a CKAJSIpHOE novyepHeHme MaTepuasia OTBETCTBEHHA GHXPOMMDU-
BAHHAS! KENATHHA, A 30 U3MCHEHHE [IBCTA B JHANA301 1€ 550-750 HM - KOMIUICKC:
KpacuTe b +OMXpOMUpOBatHast skasernna. Bouio HoKa3aHo, 4ro TMM kpa-
CHTCIIL CEHCHOMIM3UPY €T (POTOXMMHYECKOE BOCCTAHOBJICHIE HIECTHBAJICHT-
HOro Xpoma B llﬂTHBﬂJICl{‘Fllhlﬁ, 41O ll«'lGJlN)}]ﬂC'l"C}i IO U3BMEHCHMIO CUI'HaJ1a
OINP. O6pazosasmmiics PC X0 ACHMMETPUMHLIN KOMILIEKC TSITHBAICHTHOLO
XPOMA € MOJICKYIAMH KpacKTesist 1 Dy HKIMOHANLHBIMI IPY HITAMHM HKEJIATUHDBI,
Kak npe}mwlaracrcx, CIIy7KAT HCHTPOM ZIHM'J(YTP()HMM, KOTOPasi BLIABJISICTCS
TIPH OOJTY HEHHMM ITOJTY MEHHBIX CIIOCR JIMHEHHO-TIOMSIPH30BAHHLIM H3Jly YeHUEM

CNEKTPAJILHOTO JMarazona 590-750 . Pesynbrarn repmuaeckoro Bos-

CTBHSI Ha OOITY HEHHBIC NOJSPH30BAHHBIMU CBETOM o6pasibl Ha ocHOBE
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TOM kpacHTEICH OKA3AIM, U4TO KPACHTEID AKT MBH()y‘IdL!ByLLQIt/ﬁQ BBIX
rnpoueccax [8].

B jlannoi pabore necsesyerest BiMsiHne upumdpmuu,novq‘ f&fmm’" 30-
BauHOH 3aBerkn MK-usnyuenuem CO, (A =10,6 MxMm) nasepa Ha GoroaHm30-
TPOLMIO GMXPOMHUPOBaHHBEIX TAM Kpammu.n Hcenenosanmst nposoammcs
Ha KCJIATUHOBLIX OMYJILCHSIX, OKPAIICHHBIX TAM kpacuresiem Manaxutopbiit
3esietbii. KOHIEHTpanms kpacuTesst B pacTBOpe CocTansisuia 5,5x 10-3 MOJIL/J1,
Ouxpomara ammonmst - 6%. Lpe/isapuresibHast 3acBeTKa MPOBOJIMIIACH HETOSISsI-
pusopanbiv MK wsiyuennem CO, Jrasepa, paGoTalomero B 0IHOMOI0BOM
PCIKUME: CPEJIHsIst MOIHOCTE 3 BT, Bpemst BosjieiicTeus S u 10 ¢,

Ha puc. 1 npusesens
ICKTPOHHBIC CIICKTPAI 110-
wromenus £ = f() o6pasia
OMXPOMMPOBAHHOI JKeJ1a
THHBI, OKPAIIICHHOM KPaCH:
TeseM MasnaxMTOBLIH 3¢
HBIH - KpuBast 1, u cnekrp
MOMJIOUEHUS  TOrO  3KE
ofpasia nocse npensac-
BCTKH HETIONSIPU3OBAHHBIM
WK usnyaenuem - kpupast 2
B oTux cniekrpax 1po-
CIICHKMBAIOTCS JIBA YCTKMX
MAKCHMYMa - KOPOTKOBOJI-
HoBbI# (KB) 1 jutmnHOBO-
3-10%cme1 2 HoBiii (JIB).

Kak Bunuo us puc. 1,
NPEBACBETKA IPUBEIIA K
M3MEHEHHMIO YICKTPOHHOT)
CHEKTPa MOMIOWEHUs! 00~
PA31A KAK 1O CABUIY MAKCUMYMa HOTIOMICHMS], TAK U [0 HX HHTEHCHBIOCTH
H3Bectio [9], 4To MEpOit MHTEHCHBHOCTH MOITIOMCHMS MOYKET CITYXKHTh CHJId]
OCUMILIATOPA f, KOTOPAsi PACCUMTLIBACTCSE 110 hOpMyJIe:

€105 T

05 —

~

12
Puc. 1. DnexTpommsiii cnektp nortomenmus TdM

KpacuTens MamaxuToBblii seieHblit: kpupas |
- 6e3 npeasacBeTky; 2 - Moce MPeA3acBeTKH

dv

v
7=432¢10°F j 7
v

\

3nech F - norpaBoMHbIi MHOKHTENb, GIM3KHIA K CIMHUIIE, & - MOJISIPHBI
v

KOYPPUIMEHT IRCTHIKIMH, ¥ - BOTHOBOE HUCIO B cM", IT dV - unrerpai-
n

HBIH MOJSIPHBIH KOYDQHMIMEHT 9KCTHHKLIMH, THCIICHHO PABHBI MIOMAIH MO]|

KPUBOH MOMIIOIICHUSL.

Pacuer cunt ocrmsuisiropor COOTBETCTBYIOLIMX MAKCHMYMOB JIaJI CJICIL 0+

HIHE pesyibTaThl: Julst oOpasiia 6e3 UK npezua«,nc-rxn f=8x10", 1 =0,624

Jutst 06pasiia mociie Mpea3acBeTKy - L =0] 69x107 / = 0,635. Tlomum)
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31010, JIB MakcHuMym oﬁpasna, npenzacsedennoro MK msjryuenuem, OKBaJl // /
CABUHY THIM Ha 0,05 ¢cM ', uTO COOTBETCTBYET 20 HM, B CTOPOHY ko@o’rwxy a)
JUH BOJIH. 101935
BLUIO MCCIIENOBAHO TAKKE BIMAHUE HpeBapuTebHoi MK 3acseTku Ha
(OTOAHM3OTPOITHYIO BOCIIPUUMHYHBOCTE MATEPHAIIA K BO3ICHCTBHIO aKTHHUY-
HOM JIMHEHHO-TI0J1IpM30BaHHOM 3acBeTkn He-Ne nlasepa (A=632,8 um) cpen-
Heit MorHoCcTH 10 MBT nipu skenosuumnu ~71,6 [bl(/LM 4
H3MepeHnne HaBENCHHOM (POTOAHU30TPOITMH MPOBOIMIIMCH Ha MOIU(H-
mupoBaHoM criekrpodoromerpe CP-10. Pacuer nmapmerpos poToaHu3orpo-
TIMH IPOBOAMIICS 110 hopmystam [3]:

L. T
kA= -7
90

kdAn = arccos w N
2Tl

e kdA (1 7) - aHU30TPONHST MOITIOMEHMsT, kdAn - CBETOMHITY IMPOBAHHOE [BY -
JyHenpesioMIeHue, Iy, /s, Iy, - MPOITyCKaHUE Pa3nuuHO OPUEHTUPOBAHHOTO

00pasiia OTHOCHTEILHO MICCKOCTH MOJISIPU3AIMH 30H/IMPY FOILIEIO CBETA.
Ha puc. 2(a) npusezieH 1 paduk CieKTpaabHOIO pacnpeeneHus kdA(n ),
l aHapuc. 2(6) - kdAn. Kpuseie 1, 1' - juist KOHTPOJIILHOTO 00pasia, KPUBLIC 2,
2' COOTBETCTBYIOT 5 CEKYHJIHOM NPEIBAPUTEIILHOM 3aCBETKE, 4 KpUBbIE 3, 3' -
10 cex. Kak BHIHO U3 pHc. 2(a) XOI CIIEKTPAIILHOIO PACTIPEICIICHMS] aHH30-

N
005 2dA(nT) & 6
1
2 V10%emt g5 15 20 V-103cm?
> o 4
1
005 05 |-
010 10 -
015 15 |
1020 - 20

25 +

t 3 dand

. 2. CrieKTpanbHas 3aBHCHMOCTh TapaMeTPoB (oToarusoTponu TOM KpacHTes
ManaXxuToBbIi 3eIeHbIi: a) AHHIOTPONHOIO MOMIOLICHMA: KpHBast | - 6¢3 Mpea-
3acBeTKH; 2 - MOCAC 5 C MPEA3ACBETKH; 3 - Moce 10 ¢ Mpea3acBeTkH; 6) cBe-

1y amyny nems: kpusas | - 603 NpeAsacseTkM; 2
- nocrie 5 ¢ mpeasaceeTkH; 3 - mocne 10 ¢ MpeAacBeTKH
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TPOMHOrO MOMIOMEHHMs JUIsi KOHTPOJILHOTO 00pasua sBJsICTes] Shaxo-
HEPEMEHHBIM C [IEPEXO/IOM HEpE3 TOUKY MHBEpeHn Ha 570 v 3ugcH /iAn
- Becbma Maibi (puc 2(6), kpuBast 1). Kak BujtHO U3 prc. 2, npenpapiigibias
3aceerka MK-n3ityueHueM 3aMETHO y CHITHIIA HOTOAHU3OTPOTIISE:QBOHCTBA
Marephaia. PE3Ko BO3POCIIO CBETOMHTY IMPOBAHHOE JIBYJTY UCTIPETOMIICHHC
Almaorp()nml TIOIIONIEHMST 3aMETHO BO3pOCIa 1o aBCOMFOTHBIM 3HAYCHUSIM
BO BCEM BHJIMMOM JIMAITA30HE.

nOJl')"le}llibIE PE3YNLTATHI TIO3BOJISIIOT CJIEJIATh BBIBOJL, 9TO Iy TEM U3MEC-
HEHMS TEXHOJIOTHYECKUX PEXKUMOB ITOJTY ICHUS AHM30TPOITHOTO Marepuaia
na ocoe TMOM kpacHTelIeii, B TOM YHCIIE UCIIOJIB3Ysl IPEABAPUTEIILHYIO
3ACRETKY HEMOISIPU30BaHHbIM MK-H31Ty I€HHEM, MOYKHO CY ICCTBCHHO Y BEJIH-
“1uTh HOTOAHU3OTPONMIO B HTHX Cpeax. DTo nenaet Gosee P HEKTUBHBIM
UCIOJIL30BAHKEC TAKHUX CPEJ1 JUIs 3a/1a4 llO!lﬂleiallMOl(HOﬁ OIITUKH U 1TOJISIPU=
3aIMOHHOM rojiorpadry:

Mexanunsm oszeic Bust UK-usnyuenust Ha 6uxpovnposanubie TOM kpa-
CHTEIIH, BBEICHHBIE B PA3JIHUHBIE MATPHIIBL, TIPETOIAraeTCst OOCYAMTE B 110~
CIIEIY FOLUMX Ty ONIMKALMSX .

ABTop BbIpakaer GrnarotapHocts B, H. Kuaconnnse 3a obcyxeHue
PE3YNETATOB.

HnetutyT kuGepuetuin AH I'pysuu Moctymmio 07.06.2002

3.8533ORM35

06BGSFOMI0 RiLbN3IBOL BIFMIFIRIBS BMSMIENBMSGMSNSBI
SGNBIENFINSE0L (GBY) bLORVIBSBIXBO

bgbogdy

BS3orcnT B0 asbh L 3

& oo & gbagom Beondoe do 0BI0 dEoE0bob
Logydagery By oe amdembibedhedn gy CO, edbyob dbabafomc
asBebboggbols (A= 10,6 pm) fobsLfiséo srdomséadtigdaemo esBrdabob bodegownds
BohggByBos, God algon bdmddgds ofggal dobacal grmebibmBGmdnC
ool BgloBag goderogbob, 3o Bl He-Ne byl doxmabdbgen
Uob, beomotgbrero xdoglbogmecboldgagmé Blgosl.

V. SHAVERDOVA

THE INFLUENCE OF IR PREILLUMINATION ON
PHOTOANISOTROPY OF TRIFENILMETHANE (TFM) DYES

Summary

The influence of nonpolarized preillumination by infrared radiation of COy
laser (A= 10,6 pm) on photoanizotropic properties of layers of dichromated gela
tin coloured by trifenilmethane (TFM) dye has been investigated. It shown th
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NV
influence results in appreciable increase of' photoanisotropic propert |m‘3ﬁrh¢/

ial and also in sharp increase oflight induced birefrigence after actinic/polag
illumination of He-Ne laser.
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U3BECTHSI AKAJIEMUY HAVK T'PY3HH /

408000 LGOS 2003, 1. 29, Ne1-2 CEPHSI F4IMIFYEGKAS

001939

VJIK 546.171.1:539.234
W. I HAXVIIPUIIIBWIN, D. b. MUMHWHOIIBUJTN
B3AUMOJIENCTBUE MOHOKPUCTAJUIMYECKOI'O

I'EPMAHUSI C AMMMAKOM. PA3JIMYHOM CTEHEHUA
BJIAJKHOCTH (I)

JList nosryaenmst nurputa repmanmst (GegN,) B KauecTBe a30T0CONEpIKa:)
IIETO PEAreHTd UCTIONBL3Y IOTCsl AMMUAK HITH PHIPA3HH, TOCKOJIBKY CaM a301)
na Ge ne neiicrayer [ 1]. B [2] nokasano, 410 MHTEHCHBHOCTEL OOpa30Banms i
KPHCTAJUIMYECKAs CTPYKTYPa (B HaCTHOCTH OTHOCHTCIILHOE COZIEPIKatIHE o
u [5—(})3:;') npomykra B3anmoyieiicTsus repmanust ¢ NH, u Ny H, B0 muoroy
VMO

OTIPEIEIISIETCsl HAJIMMMEM B FA30BO# CPEJIE IMapoB BOjibl. Knneruka
neictBust Ge € rUAPA3HHOM Pa3JIMUHON CTEIECHH BIIAKHOCTH MCCIIC/IOBAHA
[3], a B HacTOsIILEH PaBOTE IPUBOJLITCS PE3YIIBETATHI HIKCIIEPUMEHTOB T10 a30TH]
POBAHMIO HOBEPXHOCTH MOHOKPHCTAJUTMHMECKOTO I'EPMAHMST AMMHAKON
(P, =2 xlla), CONEPKAIMM 1AL BOJLI € PA3JIMUHBIM nuplmumnu,
masnenmnem (P 0,15 0,23 0,3 10,5 xlla; coorsereTBenno P=Py, /Py~
10; 15 1 25%). MccenoBanue mpoBOHIM B 06acTH Temriepary p 700- 8501
ITyTEM HENPEPBIBHOM [ .I'UCTPAIIMH M3MEHEHHSI MACCHI TEPMAHMEBOIO MOH
kpucrauta (opuentarwst <[>, yenbHOE CONpOTHBICHHE 35 OM.CM) Ha BMOH
TUPOBAHIILIX B BAKYYMHOM YCTaHOBKE MUKPOBECAX € 4y BCTBUTCILHOCT
~10°r

Ha puc. 1 npesicraBiensl rpauki M3MEHEHHS MaCChl OOPA3IIOB B 11
1IECCE B3AUMOICHCTBISI TEPMAHMSI C AMMHAKOM PA3JIMUHOM CTCHCHU BIIAKH(
TH TIPU TEMIIEPATY P 740°C. I'padmk 1, COOTBETCTBYIOMMiT AMMHUAKY € MHI
MaJILHBIM COZIEPIKAHMEM MAPOB BOJIbI, OKA3LIBACT YMEHBIICHHE MACChI O0)
11a (CM. TAKOKE BEPXHIOKO BCTABKY K PHC. 1), 4TO CHEyET CBs3aTE ¢ 00pasol
HHUEM JIETYHEro Npojykra peakinu. Temnepary pHast 3aBUCMMOCTE CKOPO
YMEHBIICHUSE MACChl 00pasiia (PHC. 2, 3aBUCHMOCTD 1), paccunTanHo#
HAKJIOHY NPSIMOIMHEHHBIX YHACTKOB PACCMATPUBACMEBIX IPa(PHKOB (JIHH
Ha puc. 1 u 1-3 Ha BepxXHEH BCTABKE), JIACT 3HAUCHUC YHEPIUH AKTHBAI
48 kiaj/MoJb. TIPAKTUYECKN TaKas JKC BEJIMYMHA YHCPIMH AKTHB:
(47 KKaJ/MOJIb) MOJIyHaETCsl M3 TEMIIEPATYPHOI 3aBUCHMOCTH CKOPO!
YMEHBIICHUSI MACChI 00pasiia (PUC. 2, 3aBUCUMOCTE 4) B AMMHAKE C Mal
MaJTLHBIM CONIEPIKAHUEM MAPOB BOJIbI (COOTBETCTBEHHO - HPsiMast 4 1 Hi

Ge,N, cymectsyer B Biae AByX nomMopdHEIX MomMuKauuii o u f, co
3 TeTpasapos Ge(N,) H pasIHUAIOLNXCA B COUICHCHWM STHX TCTpadapo
Hanpasacrun ocu C >IeMeHTapHOl KM reKcaronanbHoil cunronmn [1].
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BCTaBKa Ha puc. 1). ONHAKO, KaK BUJIHO U3 PHC. 2, yKA3AHHBIE CKO|
ciyuae P~25% o4 Ha Jisa mopsiika BBIIIE TaKOBBIX Juis P~5%.

959
L1019

15 Am,mr/cm?
12 F
08 -
04 +
0
4 § 12 16 20
t,gac 0 10 20 30
-04
~08 -40
=127
4 N 3 A 2
s Am, mr/cm
Puc. 1. Maccr o6pasua Bo npu 740°C

Macchl TepMaHmueBoro o6pasua (P~5%)
Huknsn seTabka Macchl

uP=Py /Py =5 (1), 10 (2), 15 (3) 1 25% (4). Bepxus Betaka: yMeHbiCHHME

npu 700 (1), 750 (2) u 780°C (3)

600 (1), 650 (2) i 700°C (3)

85 95 105 15

61

e a—2
75+ a—3
o—4

1gV.[V]=r/cm2c

. 2. TeMIepaTypHEIC 3aBHCHMOCTH CKOPOCTH

Maccst 06-
| Pa3ua BO BIAKHOM aMMHAKS Ha Haualb-
. Hom sTane peakiuu npu P~5 (1), 10 (2),
15 3) u 25% (4).

J cBsizanmbIe ¢ 06p:

obpasua (P~25%) mpu

B 3asucumoctu or pacemor-
PEHHBIX KHHCTHUYCCKMX 3aBUCH-
MOCTEH, MOKa3bIBAKOIUX JIMIITL
MOHOTOHHOE YMEHBIICHUE Mac-
Cbl 00pasia, Ha HKCICPUMEH-
TAILHBIX KPUBBIX, COOTBETCT-
Bytoumx P10 u 15%, naGmo-
JAKOTCsE YKCTPEeMyMbl (puc. |,
KPHBBIC 2 U 3), 4TO yKa3LIBACT Ha
CIIOKHBIH XapakTep npouecca.
DTH KPUBBIC TAKKE CONEPXKAT
HAYAILHBIC TPAMOIMHEHHbBIC
YHACTKM YMCHBIICHUS MaCChi,
OBAHMEM Jic-
TYHCTO HPOJy Kra peakimu. Cko-
POCTH YMEHBIICHUs MACCHI Ha
PACCMATPUBACMBIX YHACTKAX,
PACCUUTAHHDBIE TIPH PA3TMMHBIX
TEMIIEPATY PAX, MOKA3BIBAIOT
GOIIBIIO# pa3Gpoc appeHmy coB-
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CKMX TOUeK Kak juisi P~10%, tak u juist P=15% (puc. 2). Tem e n@ﬁ % 0T-
BETCTBYIONIME YHEPIMH AKTHBAITHH TPUGITU3UTEILHO MOYKHO oum«m Jm»
YMHOM 45 KKaJ/MOJTb,

Hayinaue napoB BOJBI B Ta30BOM Cpesie mpeanonaract okﬁé{vjfc‘nm
MOBEPXHOCTH IepMaHusi ¢ 0Opa3OBaHMEM JIETyH4ero MoHookeua GeO [4].
CoOmIacHO JITAHHBIM JIUTEPATyphi, JUlst TeruioThl GeO B pasHbIX cpeax (Ar,
N, mapst N,H, wimm H)O, Bakyym) BCTPEUArOTCs BEIMUMHBL B MPE/IEIaX
45-53 kkas/moub. [TosryYeHHBIC HAMM 3HAYCHUS YHEPT U AKTUBAIIMH XOPO-
10 COMIACYIOTCS € THUMH MaHHLIMU. CIIEYET IPU 9TOM OTMETHTD, HTO ¢
YBCIMYCHHUEM CTEIICHU BJIAXKHOCTH aMMHaKa PacTeT ¥ CKOPOCTH UCTTAPCHMUS)
GeO npu OMHAKOBBIX TEMITEPATY PaX PeaKkinu (puc. 2).

O6pasopanue jerydero GeO, Ho-BUMMOMY, AKTUBHUPY €T MOBEPXHOCTH
Gexk A30TUPOBAHMUIO AMMMAKOM, T.K. B CYy IIIHOCTH SIBJSICTCS TIPOLECCOM I'a30B0-
ro Tpasienus repmanust [4]. [lpu s1om B cirytae B3aumozcicTaus Ge n NH
¢ P~5% 06pasyercst II0THO HAPAIEHHbIM Ha MOBEPXHOCTH 00pa31a Crulol
HOM CJI0M HUTPpU/A repManus, a B cirydae Px10 n 15% - ierko yjiaisiembiii ¢
TOBEPXHOCTH PHIXJIBIHA CI0# HUTPHAA. B ciryyac ke Px25% unrenc
OKMCJICHME 'ePMaHMUsI TAPAMH BOJIbI PAKTUIECKH pyer poin
B MCCJIC/TYCMOM TIPOIECCE: HUTPHJL Y/KE HE OOPAsyeTCest, U Ha MOBEPXHOC
Ge HabJIONAIOTCs THIMUHBIC JUtst TockocTu <I1I> durypet Tpassienust [4]
0COBGEHHO YETKO BLIPAXKEHHBIE P BLICOKMX TEMIIEPATYPax PEaKIMM.

BhUIO IPOBEICHO PEHTIEHOIPAYUUECKOE HCCIIEIOBAHME TBEP/ILIX HPOJIyK
TOB B3aMMOJICHCTBHSI FTEPMAHMST C AMMHAKOM PA3JIMHON CTEIICHU BIIAKHOC:
Th. Ha puc. 3 nokaz’aHa 3aBUCUMOCTh COOTHOIICHHS HHTCHCUBHOCTCH PCHTY
TEHOBCKMX PE(IICKCOB ot- U
B-tha3 (ycaoBHO: oTHOCH- Slo/Zle 8%

TENLHOE CONEPIKAHUE OL-
daszwr B o6pasiax) or rem-
TEPATY PHI TIOJTY YSHHST HUT-
pHUaa MpH HUCCIIEYy EMBIX
suauennax P=Py /Py, .

W3 pucynka BHJIIHO yBeau-
geHue 1011 a-pasel B 06-
Pa3iax ¢ pPOCTOM 3Hau€.1ust
P, 4t0 comnacyercs ¢ nojy-
YEHHBLIMU PaHEE PE3YJIbTa-
Tamu [2]. U3 puc. 3 BunHa
TAKKE TCHJACHIUS yBCIH-
HYCHHUs CONEPXAHUS O-
Gaspl B HUTPUIE C yBEIHU-
HYEHUEM TEMIIEPATYPhl €0
TIOTY4CHUS TIPH 3aJIaHHBIX
3HaYeHUAX P.

720 740 760 780 800 &

Puc. 3. b COOT MHT

PEHTTeHOBCKNUX pedrexcor a- 1 p-Ge,N,
ClietyeT OTMETHTD, 4TO

: NPOAYKTAX B3aMMOACHCTBHS TepPMAHHs ©
TIDSHCTABIERHAIC Ha PHC, HBIM AMMHMAKOM OT TEMITePaTypbl PeakLuH
KMHCTHYCCKHUE 3aBHCUMOC- P=5 (1), 10 (2), 15% (3).
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TH BO MHOTOM aHAJIOTHY
3 05 1 15 2 25 3 TUB YTOM aHAJIOH ‘/}(x

T T T T T T BpE! M 7

A tuac M3MCHEHMSI MACChHI 36, 1Pyt
©04 €ro B3aMMOCHCIBRANEII)

—o8 M THJIPA3UHOM Pa3JIMYHOM

CTEIEHU BJAXKHOCTH [3, 5].

=12 |- B 4acTHOCTH, X011 KPUBBIX 2

M 3 (II0JIyYCHHBIX JUIs 3HA-

-16 - uennii P10 u 15%) nocne

Rl Ha4ajbHBIX YYacTKOB

YMEHBLUIEHHUS MacChl O0pa3-

L -24 - 11a COOTBETCTBYET HOCTE-

| MEHHOMY HAKOTUICHHMIO Ha

E B28 |- MOBEPXHOCTH IEPMaHMsI

‘ ‘Am,mr/em? 2 1 Ge;N, ¢ ero onHoBpemen-

HBIM HUCTTAPCHUCM.

Kak 6b1I0 yKa3zaHo
BBILIE, JUIs 3HaUeHus P~5%
JI0 TEMIIEPATY bl 800°C B
TEYEHHME HECKOJILKMX YaCOB HAGITIONACTCsl TOJILKO MOHOTOHHOE YMEHBIIIEHHE
Macebl 0Gpasiia (CM. BEPXHIOIO BCTABKY K puc. 1). Kuneruueckne KPUBBIC
M3MEHCHMs1 MacChl B oGnacTu 800-850°C yuist ykasaHHOro 3HadeHus P or-
 JISJILHO MPE/ICTABJICHBI HA PUC. 4. M3 PHCY HKA BHJIHO, HTO [UIABHBINA XO/{ YMEHb-
WCHMS MACCBI HAPYLIECH, HO YKCTPEMYMbI HAa KPMBLIX BBIPAKEHEI BECHMA
€1a60. DTOT (PaKT CEYET CBA3ATH C OOPA3OBAHUEM HA ITOBEPXHOCTH IepMa-
HUsL TUIOTHOTO CJI0sE HUTPHAA (COCTOSIIETO NPEUMY IHECTBEHHO W3 [3-(hasnl) B
OTIMHHUE OT PIXJIONO CJ10st (€ 1peoliaianueM o-(paser), OMyHaeMOro npu
3HaucHusAX P~10 m 15%. [locTeneHHoe pa3pbIXjJeHHUE TPOAYKTa
B3aumoziericTns Ge ¢ NH, 110 Mepe y BeJIMUCHMSL CTENCHH BIKHOCTH 110C-
JIEJIHEIO, ITO-BUJIMMOMY, OGyCJIOBﬂCH() TIOSIBJICHUEM B CJIOC HATPUIA MHUKPO-
KaHAJIOB U 110, YTO, CO CBOCH CTOPOHDI, HOJIKHO ONPE/IEIATLCS yBEIHUC-
HHEM HHTCHCHBHOCTH 06pasoBanms GeO M ero HCNapeHust ¢ POXOKICHHEM
uepes cinoit GeyN,.

B saxmouenne ormernm, wro nenapenne GeO n Ge; N, nipyu B3aumoneiic
BHM & OM, COIEPIKE M [1ap b1 BOJIbI, MOXKET OBITH IIPHME-
HEHO JUIS OCAXKIEHHS! B XOJIOIHOM 30HE PEAKTOPA TOHKHUX IJIEHOK, COCTAB M

KTYphl KOTOPBIX JOJUKHBL OUPENCIATLCS COOTHOMECHHEM Py /Py, 1
mepaTypoii npouecca. g

Puc. 4. MIsMeHeHUE MACCEI FepMaHHEBOTO o6pasua
BO BTaNHOM ammmake c Px3% mpu
Temmeparypax 800 (1) u 850°C (2)

THIyT KuGepretiion AH Tpyann Toctynmo 25.08. 2002
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L NAKHUTSRISHVILL E. MIMINOSHVILI

THE INTERACTION OF MONOCRYSTALLINE
GERMANIUM LIQUID AMMONIA
Sumary

Using the microweighing method the interaction of monocrystalline ger-
manium with ammonia in the gas environment in the presence of different
quantities of water vapour has been studied. It is shown, that formation of
germanium nitride is preceded by gas etching of germanium surface with
water vapour with formation of flying germanium monoxide.
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E.GELAGUTASHVILI, A. RCHEULISHVILIL, L. MOSULISHVILI

EFFECT OF THE DNA G-C CONTENT UPON BINDING CON-
STANTS OF Pb(II)-DNA COMPLEXES

Lead acts as a chemical stressor and causes breakdown of the homeostat-
‘iccellular mechanisms - Lead induced DNA strand breaks in lympocytes of
exposed workers compared to the unexposed group [ 1]. Itis seen, that Pb(I1)
‘nucleic acid interactions may be critical for the toxic action of this metal ion.
Pb(II) has genetic effects. The biochemical and molecular mechanisms of’
lead toxicity are poorly understood. Itis evident, that the study of quantita-
 tive characteristics - binding constants Pb(Il) - DNA complexes is very im-
- portant. These constants depend upon the DNA nucleotide composition, the
nature of bivalent metal ion and the solution ionic strength
We studied the interaction of Pb(Il) ions with DNA by the equilibrium
“dialysis method at the different ionic strength [2].

The present study was undertaken to examine the effect of the DNA G-C
content upon constants of Pb(IT) - DNA complexes by the equilibrium dialy-
sis method.

Materials and Methods
t The following reagents were used: Pb(NO,),, NaNO;, (all reagents are
' analytical grade), DNA, from different origin (calf thymus, T7 phage, salm-
on sperm, spirulina platensis, E. coli, bovine spleen). In all cases, the purity
L was suffciently high as determined from optical measurements (OD260/0D
“ 280>1.8, where OD represents the optical density). Native DNA was dis-
- solved in 20 mM NaNO,.

Fquilibrium dialy: 1\ experiments were performed in a two-chambered

Plexiglass apparatus. The initial metal concentration varied within 107 °10'M
- The concentration of the DNA was calculated spectrophotometrically using
£=6600 M cm™’. The DNA concentration was 10™ M. Samples were ana-
lyzed for Pb(1I) by atomic absorption spectrophotometry.

Results and Discussion

The adsorption isotherms for Pb(II) complexes with DNA of various ori-
gin are shown in Fig. 1 in the Scatchard coordinates at 20 mM NaNO; at
=20°C. In our previous work [2] the mathematical treatment of such iso-
therms was given in detail. To study the effect of DNA G-C content upon the
energetics of Pb(II)-DNA interaction, we shall limit ourselves to the compar-
ison of stoichiometric contants (K). The obtained results are given in Fig. 2
As can be seen, 1ogK increases with the rise of the G-C content due to pre-
ferred association of Pb(I1) ions with G-C pairs. For the native DNA structure
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the empirical dependence of logK on the G-C content has been dan%j
Pb(II)-DNA complex:
log K=2,57+ 0,04 (% G-C) 943
Itis in good agreement with literature data [3-6]. In parti calar {s!3]4
was shown, that the proton is located at the phosphate group and Pb(IT) at th
N7/(C6)0 site. On the basis of the stability constants of these complexes as
their structures in solution it is possible to provide a series which reflects
decreasing affinity for Pb(1I) of nucleobase residues in single-stranded n
cleic acids: guanine = cytosine > adenine > uracile = tymine. Besides, itil
known that using an X-ray structure [4] N7 of a guanine residue is essenti;
for Pb(I) binding and activity. For Pb(I)-DNA interactions [5] evidencei
provided that Pb(II) not only interacts with phosphate groups but also with
nitrogen and oxygen of nucleobases. Metalated DNA triplex structures ap-
pear to be of interest at least in DNA respects. It has been hypothesized [6]
that metal binding to N7 of guanine in the third strand could increase
strength of H bonds between the two guanines as a consequence of a polariz-
ing effect of the metal ion. Reactive species generated by chemicals and UV
radiation can cause sequence-specific DNA damage and play an important;
role in mutagenesis. The 5'-G in GG sequence is easily oxidized becausea
large part of the highest occupied molecular orbital is distributed on this site.
On the basis of these findings, the sequence specificity of DNA damage is

12
Pb
Reotifyrases32) -
L 10 & — salmon sperm 47 &=
§ & — Calf thymus
E — Bovine spil 6 |-
= 08 |4 b 48 I Spiralinaplatensis
4 H Y
o X — Spirulinaplatensis :’:“ 45 b
X S L
44 )—
04 L
431
02 ‘Bovine spicen
a2l B
- salmon sperm
00 L TP A e s
00 o1 02 03 04 40 42 44 46 48 50 52
r (6-C)%
Fig. 1. Isotherms of adsorbtion of Pb(ll) Fig. 2. Dependence of binding constant
ions by DNA of various origin in logarithm on DNA' G-C content for
the Scatchard coordinates; r - num- Pb(I)-DNA complex.

ber of bound lead ions per DNA
phosphate, m - concentration of
free lead ions. For E.coli the verti-
cal scaling factor is 2x10”.
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also presumably determined by site-specific binding of metal ion to I)&\ | é//}/

is known, that the primary binding site for Pb(1I), which determin ‘\\ f /
very large part the stability of the complexes is the phosphate z,muﬁx 4
pucleouda.a [8]. The interaction of calf thymus DNA with Pb(IT) wa 1C
inaqueous solution at pH 6.5 using Fourier Transform Spectroscopy [9]. I.ead
ion bind mainly to the PO, - of the backbone, resulting in increased base
stacking interaction and duplex stability. A partial destabilization of the heli-
cal structure was observed for the lead ion at high metal ion concentration. It
‘can be expected that such a trend to form stronger complexes formation with
DNA electron-donor groups, which evidently is the cause of binding when G-
C content is increased is due to the raise of probability of N(7) - Pb(II) inner
sphere complexes formation.

Indeed, alterations at several guanine residues in leadzyme prove that
these sites are crucial for the catalytic activity [10], apparently only threc
nucleobases, one cytosine and two guanines, are absolutely required for ca-
talysis [J 1]. Inleadzyme, a ribozyme that requires Pb(1l), the cleavage site of
the RNA, is between a guanine and cytosine residue [10]

E. Andronikashvili Institute of Physics
Georgian Academy of Sciences Received 17.11.2002
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©68-0b 3G FI30IBOL BIFB3ILMINL dO3LI6S V63-0Ob
Pb-0156 B3353B0GIBNL SMELOGSESSBI
bgbogdy

BB 06 BggogBorgbol bndocBydtonmo Joblitebegbo Pb(IT)

aeiByRols Ubgogooblbg FarBrBdols h-0106 Frrbolfimcmo oognabol By
BohiggbyBos, (rd 'Br] gogBotyob bodjmaq@mﬂ@o JoBLEBEHS Ph(lD)- 6
43y 30b, @33cg0brIEos 3G Figgorgtol Fydpaneedsty @b3-3o o ob

@BrondEnBe ga3Gozrmam gednbotbs Bydnan aobGMEBoo:

log K=2,57+ 0,04 (% G-C)

. C.TEJIAT'YTAIIIBUJIN, A. H. PHEYJIMITIBUIN,
JL.M.MOCYJIMITIBUJI

BJIMSIHUE I'lI-COJIEPY)KAHUSA JIHK HA KOHCTAHTBI
CBAI3BIBAHUW S Pb(II)-/THK

Peswome

Boum OIPEJICTICHBI CTEXHOMETPHUHYCCKHUEC KOHCTAHTBI CBSA3bLIBAHUSA HOHOB
Pb(IT) ¢ JTHK pasiiuHOro npoMexXOAICHUsI METOZIOM PABHOBECHOIO JIMAIM3a.
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ToKa3aHo, 4TO CTEXMOMETPUYECKHE KOHCTAHTDI CBA3LIBAHHSI u@‘b%ll)
¢ IHK 3aBucsit o1 I'L] conepokanust JIHK, 1 5Ta 3aBUCHMOCT HMIT!
BBIPAXKACTCS CIIC/TY IOIINM Y PABHEHHEM:

log K=2,57+ 0,04 (% G-C)
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DETERMINATION OF THE BINDING AFFINITIES OF M
TIONS TO C-PHYCOCYANIN SPIRULINA PLATENSIS
BY ABSORPTION TITRATION

The physiological and biochemical effects of specific metal ions are largely
dependent on their physiochemical properties especially their ligand affini-
ties. Knowledge of these properties allows predictions to be made regarding
whether the organic or mineral phase are most like to be affected in a mine-
ralized tissue [1]

Spirulina Platensis is a cyanobacterial species that is surmised to poten-
tiate the immune system leading to suppression of cancer development and
viral infection [2]. C-phycccyanin (C-PC) - a natural blue pigment that is the
major light-harvesting biliprotein in the blue-green alga Spirulina Platensis
contains open chain tetrapyrroles with possible antioxidant and anti-inflam-
matory propertics [3].

In this work the binding affinity of Hg(ID), Ag(I), Pb(1l), Cu(Il), CddD),
Co(ID), Ni(1I), Zn(I), Cr(1I1), Mg1), Mn(II), AI(ITD), Sr(II) ions with C-PC is
studied using absorption titration.

Materials and Methods

The other reagents were used: Pb(NO,),, He(NO,),, AgNO,, CuCl, 2H,0,
CdCl,.2,5H,0,AlL,(SO,),.18 H,0,MgSO,.7H,0, NiSO,.7H,0, ]\/In(l 4H,0,
SrCl 6H,0, CoCl1,-6H,0, 71190 K,Cr(S0,);. All mgml salts were of ana-
lyucal or l’cdéenl gradc The (.onu,nlmllon of’ C PC was duummud by UV/
Vissible spectroscopy using a value of &, 5 .= 279000 M 'em™ for the
absorption coefficient. The purity of the protein was assessed from the ratio
of the absorbances at A =620 nm and A =280 nm (A, ,/ A,g, = 4). Absorption
titration experiments were performed on spectrophotometer in the 400 nm-
650 nm spectral region at room temperature with I-cm quartz cuvettes.

Results and Discussion

The electronic absorption spectra of C-PC in the presence of increasing
amounts of the metal ions showed a strong decrease in the peak intensitics
(hypochromicity). The change in the absorbance at & = 620 nm with increas-
ing concentration of metal ions was used to construct the half-reciprocal plot.
Such plot for Hg(Il) ions as an example is shown in Fig.1A (dependence
ClAe,,,vs C, where C - is the concentration of metal ions, Ae,
and e, mm,apond to the extinction coefficient of the bound form of C
the extinction coefficient of free C-PC, respectively. It is seen, that the half-
recipocal plot of the absorption titration data gave a linear plot and resulted
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Fig. 1. Half-reciprocal plot of C-PC binding with Hg(Il) ions as determined from the
absorption titration data (A). Plot of the absorption titration data at 620 nm
demonstrating the saturation of binding of C-PC with Hg(Il) ions (B).

in an intrinsic binding constant (K). A continuous decrease in the intensity of
C-PC absorption was followed by saturation at high concentrations of metal
ions (Fig. 1B). Itis important to note that the absorbance is reduced by necarly
one half of the initial value (250% hypochromicity). The binding constants
presented in Table 1 were estimated from Fi lg 1A. The binding constant K
was used to calculate the Gibbs free energy AG®=-RTInK, where R is the gas
constant and T is the Kelvin temperature.

Tablel
Bindine affinity of metal ions to C-PC, 1-20°C

T - =
’ Gibbs free energy Correlation
Blement | PK | 5G9 Kealfmol | coefficient, R
| Mg** 4.14 0,98
Mn* 4,32 096
Al 428
Co™ 4,52
NI 4,57
Zn” 4.46
[l 4.69
Fe™ 2,49
Ag" 72
Hg™ 82
PbT 59
S 4.32
i 49
Cu 48
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* Itisevident from Table 1, that the binding affinities of metal ions to Lf-lf('/
gly depend upon the metal and the binding constants are arranged in(th
nding order as follows 4
Hg(D) >Ag(1)> Pb(Il) > Cr(11l) > Cudl) > Cd(ID) > Ni(l) >

> Co(I1) > Zn(I1)> Mn(11) >Sr(Il) > Al(111) > Mg(Il)

Table 1 summarizes all the estima-

; L tions of AG® derived from the experimen-
! L tal data. The results of the study indicate
(Q 3 Ag* that the value of calculated AG® is cha-
' o2+ racteristic for hydrogen bonds of Pb(II),
R Cu?tm Cu(Il), Cd{Dn, Co(ID, Ni(II), ZndD),
: cdt g Cr(1I1), Mg, Mn(Il), AI(IIT), Sr(IT)
y (,3\‘0"21.' (4,14+5,9 kcal/mol), whereas Ag(l) is
almost on the verge of 7,2 kcal/mol and

oL Crf;':* L Hg(IT) exceeds the energy of hydrogen
Mn2+® g bonding (8,2 kcal/mol). It is clear, that

Mg2* using half-reciprocal plot linear fits to

[ Al m determine binding constants for these

i comple: always gives high (>0,90)

1 Metal-c-pc S W correlation coe nt. Itis known [4,5]

. that for metal ions Ca(IT), AL(TTD), MgI)

1 s 5 PK 4 ) (class A) , the covalent index X‘Zn r has

values less than 1,75, for borderline
Pb(1D), Cu(ll), Cd(ID, Co(ID), Ni(ID),
Zn(1D), Cr(111), Mn(I1), values are higher
than 1,75 but less than 3.0, (Pb(I1) being
the only exception). Metal ions Hg(I1), Ag(I) (cl B) have an index value
higher than 3,0. (For the covalent index X 1, X, the Pauling electronega-
tivity and r is the ionic radius for the most common metal-ion coordination

number). In Fig.3 the dependunw logK = pK (for Me-C-PC complexes) and
the covalent index X .1 are presented. Correlation is ob erved between pK
and the wvalm[ mdcx X2 r. The correlation between the theoretical binding
parameter Xn rand unpmul binding constants clearly demostrate the dy-
namic nature of metal -C-PC interactions

Fig.2. Correlation between the cova-
lent index X_.r and binding con-
stant logarithm for metal - C-PC.

Georgian Academy of Sciences
E. Andronikashvili Institute of Physics Received 16.09.2002
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Hg(ID) >Ag(D) > Pb(I1) > Cr(IIl) > Cu(Il) > Cd(II) > Ni(Il) >
> Co(ID) > Zn(ID> Mn(I1) >Sr(Il) > Al(IIT) > Mg(Il)

. C.TEJIAT'Y TAIIIBUJIN, A. M. BEJIOKOBbIJIbCKUWIM,
JL. M. MOCVYJIMITIBUJIA

OITPE/IEJIEHUE CPOJICTBA MOHOB METAJLIIOB C
C-OPUKOIMAHUHOM SPIRULINA PLATENSIS METOJIOM
ABCOPBIIMOHHOI'O TUTPUP OBAHMUSI

PesoMme

MeT0710M aGCOPOIMOHHOTO THTPHPOBAHMS! M3YHCHO B3aUMOJICHCTBHE Pas-
JIMIHBIX HOHOB METUIOB Ha C-hukormarin (C-¢ir). HaGmroancst runoxpom-
HbLI YD PeKT. DTOT 3} €KT CTPOIO 3aBUCHT OT CAMOTO HOHA METAILIA.

Bouin TOCTPOCHbI KPUBLIC TAUTPUPOBAHUSI U OTIPCIICIICHBI KOHCTAHTI CBS-
3bIBAHMSI HOHOB MeTayutos ¢ C-¢u us Spirulina platensis. [To sdhdexrusnoc-
TH B3aUMOIeHcTBHst ¢ C-(Il OHY PACTIONArAIOTCs B CIICIYIOIIEM HOPSUIKE:

Hg(D >Ag(I) > Pb(II) > Cr(II) > Cu(Il) > Cd(Il) > Ni(II) >
> Co(IT) > Zn(11)> Mn(II) >Sr(I1) > Al(III) > Mg(II).
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DESCRIPTION OF THE RETENTION MECHANISM IN
LIQUID ADSORPTION CHROMATOGRAPHY
WITH MIXED MOBILE PHASE

The type and mobile phase composition play an important role in liquid
Isorption chromatography. The use of mixed mobile phases allows us to
odify the capacity ratio, the selectivity and the resolution over a wide range
itmeans that the resolution and the analysis time may be optimized by cor-
tchoice of the composition of the mobile phas
The competitive solute and solvent adsorption is one of the most impor-
tphenomena determining the liquid adsorption chromatography process
e displacement process may be strengthened or weakened by solute-sol-

itand solvent-solvent interactions in the mobile and surface phases. Many .
empts have been made to describe the dependences of the capacity ratio

nthe mobile phase composition [1-8].

Snyder — Soczewicski approach
- Theretention proces
the following quas

in real chromatographi stems may be represented
chemical reversible reaction

sS+rl® e sl )
ith the equilibrium constant K, expressed as follows:

ol |
¢ s |
Ka 7[}%’} wif @

vhere x, x Ve ¥, are molar fractions of solute and polar solvent in mobile

nd surface phase, respectively; 7/ ,y,’_y("y{' are activity coefficients of solute
nd polar solvent in mobile and surface phase, respectively.
Then the capacity factor (k) is

k,=K,,BD 3)
},l
vhere B=1% @)
75
wre)
p= XN ] 5
( ] )
For an ideal binary mobile phase (1+2) equation is equal:
- 4
k =Ky (T:) ©)

A
- Theadsorption isotherm y, may becalculated from Everett relationship [9]:

oo Lytooo ¢, 29, Ne1-2 03



where x,, =x/x, 11101939
Combining equations (6) and (7) we can obtain the following relationship
2
17

i
]: bR } @
ORI
where k_ is the capacity factor of the chromatographed substance in the bi-
nary mobile phase (1+2), k| and &, are the capacity factors for pure solvent |
and 2 (less polar), x, is the molar fraction of solvent 2 in the mobile phase.
If the value of parameter ris equal 1 then equation (8) may be rewritten in
* the well known Snyder equation:

X X
=,
i |:k\ kl :l (g)
Equation (9) is one of the most popular descriptions of the LSC process,
The logarithmic form of equation (6) is as follows:

lgk, =1gKy +rlgy, - rlgx (10
For mobile phases with great differences in solvent polarity (strong ad-
sorption of solvent 1) the parametery  is equal to 1, so equation (10) may be
presented as follows:
lgk, =1gK, ~rlgx an
The same equation was published by Soczewinski [3]in the first paper of the
series in which he presented a model of chromatographic mechanism based on
the mutual displacement of solute and solvent molecules from the adsorption
layer. So equation (11) is known as Snyder-Soczewinski relationship.
This equation was derived for ideal model of chromatographic process
assuming:
competitive character of solute and solvent adsorption
energetic homogeneity of the adsorbent surface
orientation of solute and solvent molecules in the surface phase
differences in molecular sizes of solutes and solvents
ideal mobile and surface phases
Theinterpretation of the parameter ris especially interesting. It is assumed:
that in ideal chromatographic process the parameter r (slope of linear relation
(11) denotes the average number of solvent 1 molecule displaced from the ad-
sorbent surface by a single solute molecule. For substances containing one polar
functional group — single point adsorption — values of parameter r should be
equal to 1.0. When two point adsorption is observed (bifunctional solute mol-
ecule) the slope r of relationship (11) should be equal to 2.0. This relation was!
verified experimentally in many chromatographic systems [10-13]

0Oscik’s equation for the capacity ratio in LSC
Inthe 1960’s Ofcik [ 14] presented the thermodynamic approach to adsorption
TLC with multicomponent mobile phases on homogenous surfaces. This treatmer;
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ing one of the best known approaches makes possible the prediction of «.hmu}uld// /
hic parameters for mixed mobile phases from the parameters obtained with pur/
vents. The equation for the binary mobile phase may be written as lnlh)wﬁ 135920

(0101545
Igk, = xIgk) + x; lgky + (o —xp(algk; 5 +4) a12)
‘where A is the constant characterizing the solute-solvent interactions, (v, —
x,)is the excess adsorption isotherm of solventl, Algk, , =lgk, —Igk,
The values of &, and k, are available from chromatographic experiments.
The mole fraction v, may be calculated in two different ways. For an adsorp-
tion model assuming the ideality of both phases the parameter y, may be
lculated according to well-known Everett relation (7). The other method
for calculating the mole fractiony, requires the experimental exce: adsorp-

tion data 1 vs. x,, where i is the adsorption excess of the solvent 1. Then v,
may be calculated by using relationship:

i

W= TN (13)

where »" is the total number of moles in the surface phase. The parameter A
may be estimated by using a best-fit numerical procedure for experimental
(dependence k vs. x, [15].
Equation (12) was verified experimentally in many chromatographic sys-
tems [ 16—18]. This relationship permits to evaluate the effect of molecular
interactions in the bulk phase on solute retention, the effect of surface phase
composition on solute retention, the effect of solute hydrophobicity on reten-
tion [19]

The Oscik’s equation was also used for description of chromatographic

stems on energetic heterogencous surfaces [20]

For a given chromatographic system with the binary mobile phase, the
expression Algk, , + 4 = C for an individual test substance has a constant
value. After simple transformations [21] equation (12) assumes a linear form:

e R, SN (U2 U [
ek, -xlgh -xlgk, Cl\Kg-1 ! as)
where a=1/C and b =1/C(K,— 1). Hence K\, =a/b + 1
From the boundary conditions of equation (14), K, values can be calcu-
lated because for x, =0, G = band forx, =1,G=a + b.
Equation (14) has been used for description of mechanism of liquid ad-
korplipn chromatography process as well [22-24]

The retention process model taking into account molecular
interactions in bulk phase

The optimum separation conditions of mixtures in liquid adsorption chro-
matography very often require application of mixed (multicomponent) mo-
ile phases. In such chromatographic systems the mechanism of chromato-
aphic retention is very complex and its description is difficult. The specific
iteractions between solute and solvent molecules in bulk phase play a very
portant role. Theories involving all possible interactions lead to compli-
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cated equations for retention. In the 1980°s Jaroniec et al.[25—2§] %l/
Mendyk et al. [29-3 1] derived a simple linear equation whithram
of liquid adsorption chromatography with mixed mobile pha; [
posed a model of retention mechanism which takes into accouy: yﬂqu fiollow-
ing assumptions:

e adsorption has a competitive nature and only unassociated molecules
participate in the phasc exchange process

o the surface solution is ideal, the molecules of test substance and of the
mobile phase components have a spherical shape but their sizes are different

o the adsorbent surface is energetically homogenous

o the total number of moles of the mobile phase components in the sur
face phase is constant and does not depend on the presence of the
chromatographed substance because of its infinitely low concentration

e the bulk phase is not ideal — the bimolecular autoassociates and sol
vates are formed in this phase (1- polar component of mobile phase)

In the real chromatographi stems associates of different dimensions
and structure can exist. Investigations by many authors [32,33] have show|
that the steric and kinetic effects limit frequently the number of various typey
of complexes and their dimensions. It appears that in many cases the model
assuming existence of double associates is sufficient for a correct descriptioil
of thermodynamic properties of the bulk and surface solutions [34,35]. In th
case of liquid chromatography with the binary mobile phase three most in
portant types of association can be distinguished:

« association of molecules of a more polar mobile phase component
association 1-1 type

* association of the chromatographed substance and molecules of polal
solvent —association s-1 type

* association of molecules of different mobile phase components — ass
ciation 1-2 type

be neglected. Association of test substance with molecules of more pola
solvent affects significantly the chromatographic process. Migration of th
solute from the bulk phase to the surface phase is then more difficult

The retention process may be represented by the following quasi-ch
cal reversible reaction:

s+nl’ s+l (4
with the equilibrium constant expressed as follows

Ky = 0x) )" @
where x|, ¥}, X, v, are molar fractions of unassociated molecules of the
solvent and solute s in the mobile and stationary phases, respectively; nis
ratio of the surface area occupied by one solute molecule to that occupied
one polar solvent molecule (parameter r is assumed to be equal 1).

The process of creation of autoassociates 1-1 type may be presented

the following way:
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where x,, ) is the molar fraction of bimolecular autoassociates of solvent 1 in
oulk phase.
The solvation process can be expressed as:

A N, as)
The equilibrium constant for this process is:
Cr=x,/xx, 19y

where x , is the molar fraction of solvates s-1 type.

The general equation describing capacity factor of chromatographed sol-
ite for associated solution (k) may be derived taking into account the pro-
cesses mentioned above. Then

k=g 'Ky, (e [1+(C, - 2L, x, 1 @0)
Equation (20) may by tran\lomwd to 11\; following linear form
vl )=q"'K,, +[ 4K, (C, - 2L, @n
We can rewrite the cqudlmn (2 1) as:
y/tkx)=a+ fx, 22)
where
a=qK; and B=q(C,-2L)K,; 23)

This is a linear function of the mole fraction of the more polar solvent of
pinary mobile pha For the binary mobile phase in which the polarity differ-
ence between the solvent pairs is small the values of molar fraction of polar
solvent in surface phase (v)) must be evaluated from adsorption measurements
(eq. 13) [36]. For mobile phases with great difference in solvent polarity the
parameter v, is equal to 1, so the equation (9) may be presented as:

kx) = a+ Bx, 24

Plotting the relationship 1/(kx, yagainst x; we can establish on the basis
of the slope of the plot (/) the type of association which is predominant in the
chromatographic proc:

¢ a negative value of slope findicates the predominant effect of 1-1
association
‘l * apositive value of Findicates the predominant effect of s-1 type asso-
ciation

The model plots are presented in Fig.1

The parameters of equation (24) are connected mutually by the relationship

B=a(C,-2L,) @5)

The relationship presented above connects the values of all equilibrium
stants which play an important role in the retention mechanis
,- Itis possible to interpret this relation 1ming that the molecular
teral.tl()n\ of 1-1 and s-1 type'are identical. In such case the numerical val-
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ues of equilibrium constants of molecular as- 08 ¢
sociates formation are also identical, i.e. C| =
L,. Then equation (25) may be written in the
form:

1k x)

p=-al, 26)
Since 1/ais always positive, < 0. In the
case of differentiated adsorption of
chromatographed substances in a given system |~"solvation s-1 type
‘with binary mobile phase the relationship of 4
vs. a should be linear. Then numerical value 0.0 '-——— e
of equilibrium constant Z, (the slope of straight 02 04 06 08 X, &
line) QCpcxv\ds on the energies of mol.ccu]urlm Fig.1. The model relationships
teractions in the mobile phase. Plotting the re- :
v 5 s : 3 plotted according to equa-
lationship according to equation (26) the lin- tion (24)
car relation is obtained which can be described
by the following equation:

o
=

p=b(ax—a) Q@7
where a denotes the distance of an intersection point of the straight line with
« axis from the origin of co-ordinate axes, b is the slope of line and it is
always negative.
Dividing equation (27) by the « parameter we will obtain:
B
z=H1-2) @
From equation (25) one can know that the quotientis equal to e~ €' 2L,
Introducing this relationship to equation (28) we obtain:
C,-2L,=b(1-4) (29)
The relationships represented by equations (25-29) are schematically pre-
sented in Fig.2

The analysis of this equation leads to the following conclusions:
Bl a B B
.
= g
=l.b
g0 =b = pla-a)
a 6)
0 0 T
a ala
<k =+

Fig.2. The theoretical relationships f# vs. a(4) and C, - 2L, vs. @/ (B) plotted ac
cording to equations (27) and (29)
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if @>athen C, 2L, <0and C,<2L, &

ifa=athen C,—2L,=0and C, =2L, n /‘

if < athen C, ~2L,>0and C, >2L,. * e

From the boundary conditions of eq. (29) it results that if @ — ther
(1 -a/a) - — . Since b<0,(C, - 2L,) > ®. On the other hand, when @ — «
then

N

(A -aa@—> 1and (C,-2L,)=b

1t can be assumed with good approximation, that in the case of binary
mobile phases containing one strongly polar solvent the equilibrium constant
of autoassociation of its molecules is practically constant (L, =const.) Then
the change of (€', - 2L,) values with the changes in @ =1/K , value: con-
nected only with the changes in the equilibrium constant C, (solvation of test
substance molecules). With the assumption a—> oo it can be said that €| — 0,
andthen (C, -2L))= b=-2L L= —b/2. The above assumption related to
agiven chromatographic system with binary mobile phase permits to evalu-
ate not only the diff in equilibrium constants of association but also
separate values of these constants (€| and L,).

Equations (24-29) were used for interpretation of experimental data in
many chromatographic systems with binary and ternary mobile phases
[29,30,37-39].

Other approaches investigating the mechanism of liquid adsorption chro-
matography are described in literature [40-45] but the authors selected the
theories presented above as a representative.

Department of Planar Chromatography,
Maria Curie-Sklodowska University, Poland Received 15.04.2002
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b.OCBIMK-MDHJIBIK, 5. K. PYXKHJIO

HCCIIEJOBAHUE MEXAHU3MA V/EP)KUBA’

BAJIC om,u;uom{ou JKUJIKO CTHOM XPOMATO! Adibm

O CMEITAHHOM IOJIBUJKHOM ®A 3011

Pesome

TIpescTaiens Tpu TCOPUHI, OTHOCAIIMECS K MEXAHM 3MY TIPOLIE

Ca K-

KOCTHOH aj1cOpOHHMOHHOI XpOMATOrpad M. DTH HOIXO(bI OCHOBAHDI Ha pas-
HBIX MONICJSIX TIPOLIECEa yepKkMBaust. ONPECIICHUE MAPAMETPOR TIPEJICTaB-
JICHHDLIX yPABHEHUH JIC/IACT BOSMOKIILIM aHAJIN3 MEXaHI3MA YTOIO MPOIECCa:
BIVSIHAC COCTABA MOABHKHOM (Da3bl, KAYCCTBA UCIILITAHHOIO BELECTRA, OPH-

CHTALMHK MOJICKYJI 9TOIO BEHMIECTBA B IOBEPXHOCTHOM (hase, a T

1oke dBdexron

ABTOACCONMANMH U COJLBATALIMM KOMIIOHCHTOB HOIBHKHOH (ha3bl Ha Mexa-
HU3M YJIEP/KUBAHMSL.

19.
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VJIK 543.544 0949

@. K. BPOYYEK, O. B. OPJIOBA, 5I. ®. BPOYYEK, U. ®. BPOYUYEK

DOYHKITMOHAJILHBIE CBI3U IIAPAMETPOB
DOPEKTUBHOCTH C KOD®OUIIMEHTOM EMKOCTH
XPOMATOI' PAOMYECKOU KOJIOHKH

TIPOBC/ICHHBIC HAMM PAHEE TEOPETHUCCKUE PA3PAOOTKH B O0JIACTH KOJIO-
HOUYHOH XPOMATOrpah MM, OCHOBAHHBIE HA KOHICITYAJILHBIX 1 KOMIUIEKCHBIX
HOJIXO/IAX K TEOPETHUECKOMY OITMCAHMIO, PACUETAM, OITHMH3AIIMH XPOMATO-
IPapUICCKUX KPUTEPUCR U ITAPAMETPOB B ACTICKTAX BLIABUHY THIX HAMH KOH-
HEHIHI FereMOHNH KOHCTANT Y CTORIMBOCTH KOMILIEKCOB — K [ 1-5], koo
(unmenToB pacnpeienenmst XpoMaTorpaGUpyeMbIX BEHIECTE — Ky 16,718
COUCTAHMH € KOMIUICKCHBIM HOJIXOII0OM K YTHM BO1Ipocam [8-11] no3sosimin
BBLIIBUTE HOBBIC MHOTOYHCIICHHBIC (DY HKIHOHAJILHBIE AJIETEPHATUBHBIC CBSI3H
BHJIOB Par = ('(Ky, Par') u Par = (K, Par') (1ne Par — coorBercTByiommii
TCOPETHUCCKH OITUCHIBACMBIH HOBBLIM MATCMATHUCCKMM Y PABHEHHEM XPOMa-
rorpadguucckuii napaMerp miM KpuTepuii, a Par' — ipyrue napamerput uim
kpurepun, napsyty ¢ K mim K BXOJIIIME B IAHHOE yPABHCHHUE B KAYCCTBE
APIYMCHTOB), CBUJIETEIILCTBYIOIIME O NMEPCHEKTHBHOCTH A/ IbHEHILETO pas-
BUTHSE KOHICHTYQJILHOTO M KOMILICKCHOTO HOJIXO/I0B K TEOPETUICCKUM 1
TPUKJIAIHBIM BOTIPOCAM KOJIOHOYHOM XpoMaTorpapuu.

JIanbHEHIIMM PA3BHTHEM HAIIMX TCOPETHUCCKUX Pa3pabOTOK SIBIISETCS
BBLUIBUHYTas! B IIPEALLLY HICH paGore [12] KoHIerms rereMonun koddpu-
HMEHTA EMKOCTH XPOMa rorpauaeckoit kosioHkH (K'), HOZBOJMBIIAS BLISIBUTH
HOBBLIC (hy NKIMOHAJILH JI¢ CBA3H Bijta Par = f(k', Par') juist napameTpos ysiep-

PABHOBECHOM HHOM KOJIOHOMHOM XpOMATOrpaduu.

J10 Hawasia HANIMX TEOPETHUECKHX Pa3PabOTOK B ACTICKTE KOHIICHIIMH [ere-
MOHMH K' B JINTEPATY PE JIMIITL HECKOJILKO MAPAMETPOB KOJIOHOMHO# XpOMa-
rorpadum GbUIM ONMCAHBI OIMHOYHLIMH, HOBTOPSIOLIMMHUCS B PA3JIMHBIX Pa-
6oTax, HE MMCIOIIMX AJILTEPHATHBHBIX BAPUAHTOB y PABHCHHUSIMH, COJIEPIKa-
mumMu k' B KaMECTBE ONHOTO M3 aprymenTos [ 13-17]

Hesmbio namx paspaGoTOK IAHHOTO HUKIIA SBJSICTCS! BLIBOJL TAKCTOB alb-
TCPHATUBHBIX y PABHCHUI HOBOTO NOKOJICHHS! JUIS TEOPETHUECKOIO OTMCAHNS,
PACUCTOB, ONITHUMH3AIMM BCEX TTAPAMETPOB U KPHTCPHUEB KOJIOHOYHOI XPO-
MATOrpapMy, a TAKKE JUSI MATEMATHICCKOH 06pabOTKM XPOMATOIPAMM B 4
IIEKTC KOHICNIMU rereMonnn k'

B JIaHHO# CTaThe M3JI0KEHBI PE3YJITATHI HALIMX TEOPETHUCCKUX Paspato-
TOK MO BBISBICHHUIO HOBBIX (DY HKIMOHAJILHLIX cBsizeit Bujta Par = f(k', Par')
JUBst HapameTpoB HQPEKTUBHOCTH xpnMu'mmzu]chcr(nx KOJIOHOK.

B HUNKE

ki, k3, ki, - coorBereTBEHHO K' 110 BEIIECTBAM 1IEPBOTO, BIOPOIO H HOCIE
HEro XpOMATOIPA(HUCLKNX TTHKOB;
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Y — (ha30BOE OTHOMIEHHE, ONIPEICIHEMOE COOTHOLICHHEM O0LEMOB ncn(yyf//
BIOKHOM (V) M TIONBHKHON V) pass JIAHHOM XPOMATOI PAPUIECKOH kﬁnoli/‘/
ke, Y=V /V,; EEAgE 1

U, ® — COOTBETCTBEHHO JIMHEHHAs 1 0OBEMHAsE CKOPOCTH TPOXOAGEEHIBIIL LY
TOJBHSKHOM (Da3bl 4EPE3 KONOHKY

V — JiMHelHasH CKOPOCTD JABMIKCHHSE KA (30HbI) XPOMATOL padupyemoro
BEIECTBA B KOJIOHKCE;

o Lps Lg = COOTBETCTBEHHO “MEPTBOE” BPEMsI 3al1a3/IbIBAHMS, BPCM3L yiep-
JKMBAHMSL M 1] He Bpemst y/Iep g

W, W, — IIMpHHa XPOMATOr PAPUICCKOIO IHKA'Y OCHOBAHMSE (1B CMHUIAX
BPEMCHM M 0ObEMA);

W,‘“/Z), Wvurz) — LMPHHA XPOMATOTPAPHIECKOIO ITHKA Ha TTOJIOBUIC €ro
BBLICOTDI (B €/IMHUIIAX JUIMHBI M 00hEMa);

Oy G, Gy — CTANJIAPTHBIC OTKIONCHIS HMPUHBI XPOMATOrPAPHHICCKOTO
MK B ©IHHUIEAX BPCMEHU, JUTHHbI HJIH O0HEMa COOTBETCTBCHHO;

R — k09MGUIACHT YIIEPIKUBAH S,

R — KpUTEPHIi pa3/ICIICHUs JIBY X BCLICCTB]

d ~ Cpe/uImii pasMep HACIKH KOJIOHKH

1. BLICOTa, HKBMBAJICHTHAs TEOPETHICCKON Tapeske — H (BOTT)

H=[ou/(1+K) /L &)
H = [U(W W ) [/16L(1+k)* )
H=[W,,p)RO+K)]/5,52251 @)
H=0 RV (1+k)/L )
H=02Ru*/(1+k)Lo” ®)
H=ou/(1+k) yN ©)
2. UMCII0 TEOPETHUECKUX Tapesiok — N

N=[L(+kYoul’ %)
N=5,5225[Lu/W, 5, V(I+K) T ®
N = [SL(+K)u(W ,+W I’ ©
N=[8V,, (+K)(W, #W ) (10)
N=[o? (1+K)YHuW, | (1
N=[Lu/o, V(14K (12)
N=5,54[cZ/(1+KYHO W, ) I 13)
H=[(1+K)Lo/o,ul’ (14)

3. Bricora (uinna) pabouero ciost copoenTa B kojioHke — L
L=} (1+k)V/Hu 15)
L=[c? (1+K)VH{1+[(oy VHo) =V, IV, } 16)
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L=0!0,(1+kYuHW)* YN

4 3 w3 3
L=5 540300 /(1K) (Ho W, , )’ YN
4. CeNEKTUBHOCTE KOJIOHKH —

a=[L(+kpo -V, ul[L(1+kDo -V, u] 19)
o= [L(1+k) —t, ul/[LA+kD = ,u] ©0)
a={[o] (1+k))/Hu] —t, }/{[o} (1+k))/Hu] — 1, } @n
5. Koo puument cesekruBHOCTH KoJoHkH — K
K, =2(ky —Kk})/ (ky+k}) 22)
K, =9,434V, (K, —k})/ VN (W, +W,) 23)
K, =4.717R [KH/LY(1+ky)]"? 24)
LT17R [KY/NY (1+ky)]? @5)

o = 20k, =K/ (Ky+k|+2) (26)
K, =1,179(1 - ki/k) @7

6. ITnkoBast eMKOCTL KOJIOHKH—N,
1, =1+ (1 =Kk In(1+k},) 28)

n,=1+[0,293756,0"/W, (, 5V, (V =V )1+ TIn(1+k,)  (29)

o

0, =1+ {3,335((V,, kK, HAW, +W ) (+KDLY T 3 In(1+k!) - (30)

7. Koorpuumer OTHOCHTENLHOTO HEPEMEIICHMS! 30H XPOMATOrpadupye-
MBIX BCIIECTB BIIOJIL KOJIOHKH — R

R, = (1+k)/(1+ky) 3
R, = {[Hu+a}, (14K’ )]~ 3 A{[Huto?, (1+k)] - 1,,} 32)
R, =, (1+k})/or, (1+k)) (33)
8. IpuBesiennast BLICOTa, YKBUBAJICHTHAsI TECOPETUECKOR Tapesike — h
h=[uW,+W ) /16L(1+k)d, (34)

h=[ou/(1+k) JZ/LdP 39)

h=[W, ,,RU+K)/5,52251d, (36)

9. 4nC10 YGPCKTUBHBIX TEOPETHIECKIX TAPEOK — N,

N, = 16(k't, /W) €0}

N, = 16(KLuwW ) &

N = 16(K't, /o) (39)

10. Ipusenennast jumna (BLICOTa) pabouero ¢ios copbenTa B KOJIOHKe ~]
1. =[L(+K)oulhd, (40)

1= [BLAKYUW +W ) hd, @l



1= I8V, (IHK)/(W  # W) Phd,
11 Cie ¢ BBIIIC CHHBIC HAMM HOBBIC (DY HKITHOHAJILHBIE C]
HapamMeTpoB HPPEKTUBHOCTH XPOMATOrPAPUICCKHMX KOJIOHOK CBHIIEHE
BYIOT O IUIOJIOTBOPHOCTH BBIZIBUHY TOI HAMH KOHIETTIIMH [CTeMOF [
(rnmenTa eMKoCTH XpoMaTorpadhuUEcKoil KOTOHKH 1 O LENECO0OPA3HOCTH
TMPOZTOJIZKEHUSL TEOPETHIECKHX Pa3pabOTOK B YTOM HANPABJICHHH TAKKE U JUIs
JIPYTUX IPY 11T (PUBHKO-X MMMHYECKMX IAPAMETPOB U KPUTEPHEB KOJIOHOYHOM
xpomarorpapun

Tpysuiickmit Texumucckuii ynusepenter Hoetynuno 15.10.2002
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F.BROUCHEK, O. ORLOVA, I. BROUCHEK, J. BROUCHEK

FUNCTIONAL DEPENDENCE OF EFFECTION PARAMETE
ONTHE CHROMATOGRAPHIC COLUMN CAPACITY
COEFFICIENTS

Summary

Equations for the functional dependence of column effection parameters
on capacity coefficients of column chromatography were derived.
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LASGOBIT(Ns BIBEOIGIBS0NS SSOLRIINOL ASB6D
WU3BECTUSI AKAJIEMUH HAYK I'PY31M
400000 LIGOS 2003, 1. 29, Ne1-2 CEPHSI XUMHYE

‘004 541.15.661.641.2

3. 3LSMNJ60, 3. 3SFSORIB3NLN), 0. dSbASI, 6. HS¥OII,
®. 0Y0BIGSBI0L0

MALM- RS NOMSGLIENGIBOL FISLbLESGIZBO 30CNTBOL SHIBO
GORNSBNVL-3080TVAH0 IHRHFBENL BVOLIRTGH0 36MR'VISIdOL
BILTH3LLD

6536do i}‘oh&m@bnﬁb $3030b goatdarmgdel [ 1]Bmsmycoméo boforoggdol

130LB G0 00b ©0 006ENR0g00b, eBEgBag; Fobdrmddbyde calicr- o moca-
stolnBogbob FyorblbotrnBo nrmadberBmo oan uembols amda. JogBobsb Jpgrowdol
oorfBo oo oliggn JerouBob oo Liotrdol moboroliob.

a0Uboggds bragboas e mbes sdobdobgda Y-12-%g (aemaddtebydols
Babaos 4,5 g3, 033l bobatdmageids 2,5 3453). By boGegberol bob-
abdeogeibol 3oy 6offocsggbob Bonsbdol Lddchéndob xgaobdéraos Bodobo-
bedgo Liogdmddnee Ll omamdmdyé Gty [2].

Jgondols sérgfBo, sgolagbaeeo LobinBobogsb aobbgoggbom, gobagomo b=
30bd0 Bogemybo 0bBLogedom B0dnbatyeibyh, o3 Bgoderye soblbals gobagomo
$B30BbB0L B grrgBeadom. dmogso smdagbarro dmddebgbdo @)entobadre
Bt BUBsGB0 9ol Jogbodotgdaroe grddémbo - ¢, bragre odgebaamo
4oy O

932) 9820 As,S;-NaOH-H 0 bobdol m3-
Bognto ﬂmsmganu l,sdj@man FolBorprgbamios bob: 1, b6, 0 e, E,

03bzycrbol BoyPoces 15 @9 30730 e ke Anobinlol Lo
(Bob. 1 @, b) Bgoo3b Bob!e Beagnb 280-380 63 qrorarn¥Bo o gofierr beagnl
Ry ~400=1063.

0706080l gofrrabeageo A, 400210 63 b353c o boggeagsbrob ebigo, ogo
30 3.8 Bdcog o6 Bodhbygs (bob. 1 ¢, d) /beagoo Lsgabronr dog gmabydo
Fosobisrico Bofaemos ~HS Gogngsrmhs [3] gabentosb dagrnmdnls s gorbemols
obscbobsl b beagro o FoldengdBde. denogé @iy bloysBo HS éocongornbo
#Blggertrdozool 3o6o ook § ﬂmﬁ—(w@ndoqvlanb Fotdergdboo:

HS + OH - §™ + H,0
o) 8930030020l oB g, B b SBo ool sargongy binenaogeocibydo, S omb-
aogorrob FotdeddBs Fgedgnydo sat0gy Bgdenabooto soblbel
§¥+0 +H,0 > § 1201

5Jos6 303cdgoobotry Bpodegbe gogobonmm, (ed nsbmddol Beagro
A= 400£ 106380 410036980 8 -006-brogogogrl.

083nbols Bopgboeb 150 s 250 330 Bydrona Boom Beago (A=280-
38069) (6ob. 1 ¢, d) omolr BgodhEgge o L3nd®E30 Bndhbyge Fbeagrero mién beagmn:
DA, =205+1063 ©s2) A, ~335:1063.
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T T

-NaOH-H, 0 bobiol exdngesrn Borsbndob bigdtyoo (gerondol ségdo). a
- 15 3480l ‘8y3conp 0d3zmbol mfBgnBoce; b - 30 d4fa-0b Bdoga 083rcrbob
3023 egBosk; © - 150 3yf3-ob - Hyiggp o8l SeofBnrogboos; d - 250 -l

3con3 0ol Bemg ; - Boldbyyo 308 jmgBon BogBiiemo LAt
(15 358 - 150 4§8;: £ - a\,uamadan adinmyboon ogagbro bigdeo (30 8-
250 3478
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BB bexzo 4, =265:1068 Byobdgpo 250 4fd-ob Ydeonoc, Boaos)
dobo oB®gBLogeds dgobgde (Bob. 1a, b, ¢, ). gb Fooborfdol beagmo "agnahsby/
gt Yoo pogagbae As,0,-NaOH-HLO bologdsdo 6ob. 2)., 7/

BnoBon]dols Beagmo ggl dogé oegbGagGebicmos brgrb AstES e 1)
oo, oer gfioy-oraiols sxea ot gyt (4], beagrenidyeog Bobi -

o bexmo 4, 33521060 dog mongbdo ASOZ [5].

3530300 Bnobardob BgryBo 3o LnddEo smaé Bnodbbgge.

L3gdogdob BolBEeduéo godgrmgbs (Bob 1 a-c o b-d) agodgmgal oboen
L A, =365+ 1068 (Bob. 1 e). b Borborol bemgro oo doggrmonabyderos
ba634g Lo ol 8y Bofocragh, Gogash 150 @o 250 3,8-0b Bydcoga oo
o3, 98 bergmob BeBbob boagho hacetos As,S,-NaOH-H O nbdygdols
Bl oo dnemonmols séoBo gmobegmols caBacdoliols.

ooy Bbfsgroee [4] As,0,-NaOH-H,0 (grondol obg, goobegnol
oBcbobiob) Loligsgdolb o As,S;-NaOH-H,0 olgygdols (03039 doérebysdn)
0gio Bnsborddol Ligddgdob Bysogbogost hobl, tormd méragy Bydobggaddo
Byl BoggBogsb 15 84F8-0l Bydrogs Bgodbags oo Tosbngdol Ligdbo
(1,10 =220-370 63), broadmogs Jogds 30 8453-0b Bydeoga, obogo Borobandol
Beogmgob GodegdBoo (Gob. 3, 4b).

Tobeygob As,0,-NaOH-H,O Boreborddob bigdeédo (30 34§8-ob Bgdcona)
BgodBbiggo Bacorea gm0 Bexeo oy, =265 1063 (Bob. 3), 35306 ocgoglios As,S -
NaOH-H,O Lobggdsdo, badgrog Bgogogh mpnbg mdbe-, by
oca06bgBadeabdl, Bonsboddol LgddEo Bgodbbgge o boagro A, ~265%10
B ©0 = 30510 63 (Bob. 4b) goonen oo (A=200-370 63) doggmengfido
s@db - CH,CHOH éogogornb e sbligboy-ocbonsh (As® CH,CHOH) [4].

eBderg oo (INzA ¢

H+OHD + < [HOHD,HD"*2A
b B moco (INzA &~ [ £ 1
. AsO3
g0 As03”
a8 o
7 e
6 a
5
4
3
2 I
1L
DI_L_I__L._L._I_I_, ! e
220 260 300 340 380 420 )63 230 270 310 350 2,63
5. 2. As;0,-NaOH-H ;O bobisgob o~ “NaOH-H,0 obgygdob md@o-

523600 BonoborgBols Lig o (o 30 BoroBongdobs Ligdebo (3gerondol
3ol otogfdn). 15 8fa-ob I13ga 0d- ol @o C,Hg-OH-0b moBordobob).
3ugbob dnfgEoBood a - 15 38-0b ‘Iy3cona 083rbob Bend-

3n@pBogob
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Beognas, G gé%
oEogrndo uby@u’/( f .
onesbonsbogy o B
ey sndEG 161 .
b0 0d3aebol Beagreals 63-
06 seooagBCo BByl
Golderfdboon.

LobhgdsBo As,0,-NaOH-
H,0 @ As,S, NaOH-H,0
dngno Fosboddob Lgde-
6o Bgogogh bl A, =
Ly - 265410 63, beBgerog dog-
240 280 320 360  400M63  ywo;aBads cafben séoligbody-om-
o BoBol sEagbor grbdl

2 b AsO3 (6ob. 2, 4b). Bnobmgds

Ay =365 10 68 3038615
Foerroea As,S,-NaOH-H,0
LoligyBob L g3 (Bob. 4b).

Bgbodgngbyos gogotron-
(010, 1B o0b3B6Em0 Bonok-
ol beago BoggmgBade
sydmel 6sahybo AsST -0l omBol owEanBIe

@iafaols ASSZ, 5obaomb o]

e : , BBbinmo Sorag gl Bodgorbolyr
8L 3ggrowdols obrfdo goreben-
Bob.4. As,S;-NaOH-H Ohoboaaob msmgdm Yonobord- ol mobocadolial, ooy Fbea-
aob bmm&n (grozBob oo 3 gorogab Lot o seogoagoumo 3eggldo

@b oBocdobiob). ob Bdeens 830 Jo ool modhnbodnbm

e B BtepPoreos b- 308500 BB BT eag BB s 17 By
e t 6538980 o [ 7] Bonobong-
HORNG 8ob oo A, =365=10 63
Boggmogbgde SO -ob 0eb-ho-

D-107¢

[ N
T T

-
T

7
240 280 320 360 400 1,63

ol
003 Bygbgo Fonobunddob beagrls A, ~280=1063 (Bob. 4b) 08yl oo
303§3-0b ByBcon 00 Bon.gmBds oIl 03 Boffacrl, breerog 08 cotoroboumgal
o @3Bogoo.
586085, A8,8,-NaOH-H,0 bobhdsdo adduyerbio Gaomgndbob dobygeon
3gcoomob stago, Sty dagmmdol oérgBe Llobnb mobombobib o@oBmoof)-
By Bupogmaino bofognoggdo:

AsST, AsOF,AsO T, AsST, HS(S).

Laolaongg

s 8y3BglgBems agoegdant . saeradol Lob.
AN

0 Jodoobs > gernd@bedodoch ofbdodeo Bdebyros 24.06.2002
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9.9. ACATUAHU, M. U. MAMAPJIATIIBHUIIN, U. T H/\X'I'/\}'LBI"\\: ////
H. A. PABMA/JI3E, P. I TYIITYPAIIIBUJIMN /

M3YYEHHUE IMTPOMEXYTOYHBIX ITPOJ/[YKTOB
PAJTMATTMOHHO-XUMHUYECKOT' O ITPEBPAIIEHU A BOJ/IHBIX
PACTBOPOB OKCO- U THOAPCEHUTOB B CPEJIE I'F.JIWsL

PesomMme

METO/10M UMITYJILCHOTO P/IONH3a B ceTeMax As,S;-NaOH-H, 0, As, 0, -
@OH-H, O necsieioBatb IPOMEKY TOMHBIC HPOJTY KThI PAJIHOJIMAA B CPE/e
IS, B IPUCY TCTBMM M OTCY TCTBHH TAHOIA

VEraHOBJICHO, YTO B BBIIICY KA3aHHBIX cHeTemax  OOpasyIOTCs ClIeyoIme

POMEIKY TOUHBIC MPOJLY KThI: ASS | > /\\() /\\() ,AsS,”, HS(S)

ASATIANI, M. MAMARDASHVILI, I. BAKHTADZE,
N.RAZMADZE, R. TUSHURASHVILI

AN INVESTIGATION OF INTERMEDIATE PRODUCTS
)F RADIATION-CHEMICAL TRANSFORMATION OF
SOLUTIONS OF OXY- AND THIOARSENA'

IN HELITUM MEDIA

Summary

Using the pulse radiolysis in As,S,-NaOH-H,0, As,0,-NaOH-H, O sys-
in helium envirotment intermediate products of radiolysis have been
westigated in the presense and absence of ethyl alcohol.

It has been established that in the above-mentioned ems the follo-
ing intermediate products were formed: As 2 , AsOy ,As()zz', AsS,”
IS(SH).
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LOSGUBIT(Ns BICEOIGIBINS SSSRIINNN 3536 \\ \ ////
MBBECTHSI AKAJIEMUM HAYK I'PY3UU /

03006 LIGOS 2003, T 29, Ne1-2 CEPVS XA IECKA.

M99

VK 541.15

P. I TYIIIYPAIIIBUJIM, M. B. TTAHUBUW/I3E, 1. M. BACUJIAJI3E,
I TL. MAYAPAJI3E, H. Y. IIOMA I

YCTAHOBJIEHUE BKJIAJIA BHYTPHU- U
MEXMOJIEK YJISIPHBIX ITYTEM ITEPEJIAYM DHEPI'MU B
PAJIMOITPOTEKTOPHOM MOBE/IEHUM
CEPOOPIAHUYECKUX COEIMHEHWIA

Ipoueccrt nepenaum sueprin WICKTPOHHOTO BO3OYKIICHMsI UTPAIOT Bax
HY0 POJIE B COBPEMEHHOM Pa/IMATIMOHHON XMMMH - C TOYKH 3PCHMS XMt
KO 3AUMTEI PASITUHHBIX KIIACCOR OPTAHMMECKHX COCMHEHI OT JieHCTBE
M3JIy ICHUH BLICOKMX YHEpruii. OCOGEHHO OTYETIMBO POJIb TAKKX TPOIIECCON
HPOABJISICTCS IPH PAIMONN3E OGMHAPHBIX CMECEH OPralMICCKUX COCMHCHMUi
B Takux cHCTEMAaX KOMHMECTRO SHCPIHH, TOMIOMCHHOE OT/IENBHBIM KOMIIG
HCHTOM, ONIPE/IEIIETCS €T0 HJIEKTPOHHOI foseit. B npunime, ecim koMo
HCHTLI CHCTEMBI HE B3AHMOACHCTBYIOT JIDYT € JIPYTOM, T.€. BCE Hporiecey
MOHOMOJICKYJISIPHLL, TO PAa/IMAIIMOHHO-XMMHHCCKOE IPEBPAIICHHUE KOMITOHC
TOB HPOTCKACT HE3ABUCHMO JIPYT OT JIPyT'a, 4 BLIXOIbI POIYKTOR JIOJHKH
ObITH IMHEIHOM Dy HKIMEH KOHHCHTPAIMH KOMIOHEHTOB. B 510M Cityuae m:j
XOLIPEBPAIICHUS CHCTEMBbI JIOJIZKEH TTOIUHHSTHCS "HPABHILY QJUIMTHBHOCTH"

Gap=Gye, +Gyeyp, a
m1e G, - CyMMAapHLI# BbIXOJT TpeBpaimenns cucrembl AB; G, 1 Gy, - BBIXOH
TNPEBPAIICHUS] KOMITOHCHTOB A 1 B; CA H €B = DJICKTPOHHBIC JI0JIM KOMITOHEHTO
AuB, coorsercreenno[1]

OJHAKO M3BECTHO, YTO YacTO PazMonn3 GUHAPHBIX CMECEit He oYM
TACTCS NpaBity ajyrnsHOCTH, Hanpumep, ycraHosieHo, 1o TIPH pajiMosmse;
EIJIKHJI()CII'S()HOB BBIXOJI Fa30BbLIX TIPOJTY KTOB 3HAYUTEIILHO MECHBIIE, ‘lCMm
CIICNYCT U3 npasuiia Z]IUIM'I'HEHOCTH, €cim pd CCMATPHUBATH MOJICKYJTY aJIKHE
GeH30J1a Kak GUHAPHYIO CMECh BEH30M1a 1 COOTBETCTBYIOMIETO ajikaHa. Hi
OCTACTCs HESICHBIM BOIPOC, 00y CIIOBIECH JIM HTOT addexr BHy TPUMC P
HOM Nepenateii SHEPIrum o1 GeHnIILHOTO KobIa K AIKMTLHOM HaCTH MOJICKY-
JIBI HJIM JKE UMEET MECTO MC)KM\)I]CK}’JIS!PH‘(M nepejada OHCPIUM, KAK HTO 4acT
TIPOMCXO/IUT B GHHAPHBIX CMECSX HHKIIOTEKCAH-GEH30)1 2]

B paGore 3] npu ncenenosanmst pajmonmsa ATKHIGEH30I08B, A TaKoKe G
HEIX CMCCCH GCH30J1a € AJIKAHAMH Y CTAHOBJICHO, YTO (benmbHOE KoL e
THBHO 3amuinaer AJIKHWIIBHYIO LEIL OT PaspyuieHus, 4To BbIPAXKA€TCA B
BHAYUTCIILHOM YMEHBUICHUH IKCIEPUMEHTAJILHOTO 3HAYEHUST BBLIXOZIA 110 Cp:
HCHHMIO C aJUIMTHBHBLIM ARI’()pI)l TTOKA3JIH, YTO BBLIXOJ PAMKAJIOB B O]
6C]|3K)J'IC 3HAYUTCIILHO MCHBIIIC, YEM B 'jl(BHMOJICKleHpHOﬁ CMECH OKTaHa
6Gensona. Orciona CJICAYET BBLIBOJL, YTO B OKTHIIGEH30J1E BHY TPHMOJICKY JISIPHI
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— TepeHoc sHepruu Gosee HHHEKTUBEH, YeM //
MEKMONCKYJISIPHAS! TIEpe/iaUa ‘)l{Cp[‘H\bYY'//
MATHICCKON LEIH OJIHOH MOJICKYIHHI S
(peHUITLHOMY KOJIbILY JIPYTOMH. 001545
OcoOBIH MHTEPEC MPEICTABIISICT PAJIHO-
J1M3 TAKMX OUHAPHEIX CMECEH, B KOTOPHIX B
KaueCTBE AKLEIITOPA YHEPTUM BHICTYHAIOT
| CEpPOOPraHMHECKHE COCTMHEHIS, M3BCCTHRIC
| CBOMMM PajMONPOTEKTOPHBIMU CBOMCT-
— BAMH.
05 T egrny Panee HAMM MCCIIEIOBAH HU3KOTEMIIC-
ie. 1. 3aBHCUMOCTE BBINOAA PAMH-  paTypHBII PAIMOINM3 ATH(DATHUECKUX THO-
KaJIOB OT SICKTPOHHOM M0TH ;165 y ryoNMaHATOR [4]. YCTAHOBIEHO, 4TO
ATKWILHOM MACTH MOTCKYIBL gy onvoneky IsIpHBIX COEMHEnHsX (Cym
B alKaHTHOMAX: | - MHAMBH- <
T suomt b Slps C,) 3HAICHUC BBIXOZA HCHTPAILHBIX Paj(H-
HbIC CHCTEMBI H-rexcan-npo- KAJIOB COOTBETCTBYET 0,5-0,6-1/1005B, uro
nanTHOn (e, coepmur 3SHATUTEILHO MEHBIIC, “EM BLIXOX Paii-
SICKTPOHHYIO 070 Tonbko KAJIOB B aJIKaHaX - 5-5,5-1/100 5B, T.e. Kak
rexcama); 3 - Ta ke cucTema CYJb(OIHAPMIILHAS, TAK M THOLMAHATHAS
(egyy COACPIKHMT M 2MEKTPOH- (hy HKUMOHAJIBHDLIC IPYIIILI OKA3bIBAIOT
HYIO JI0-B0 aNKHIBHOM HacTH  3aiHTHOE ICHCTBHUE HA AJIKMIILHYIO HaCTh
THOMA), 4 - ANANTHBHAN KPH-  njo ey ibl YTEM MEPEIAuH YHEPIUM
R HIEKTPOHHOTO BO30Y HKJICHHSL.

C 1esbio pasrpaHngems 3QHEKTOB BHY TPH U MEKMOJICKYJISPHOTO repe-
10Ca YHEPIMM B THOJIAX M THOLMAHATAX B HACTOSIICH PAGOTE MCCIICTIOBAH HU3KO-
eMIIEPATY PHBIN PAJIOJII3 GUHAPHBIX CUCTEM YTHX COC/IMHEHIH C H-TCKCAHOM.

Ha puc. 1.1 npuBeneHa 3aBUCUMOCTb PA/IMALIMOHHO-XUMHUECKOIO BBIXO/IA
pAKAIIOB - G OT SJICKTPOHHO JIOMH ATKHIILHON 9aCTH MOJICKYJIhI JUISt HH/ M-
BTy AJILHBIX THOJIOB. 3/1ECH XKE TIPCHACTABJICHBI TAHHBIC JUTs aHAJIOTMHHON
ABUCHMOCTH B OOy HCHHBIX OHHAPHBIX CMECAX FEKCAH-TIPONAHTHOI (PHC.
1.3). BuiHo, 970 KaK B [IEPPOM, TAK ¥ BO BTOPOM CJIyHasiX 3HAYCHUC BLIXO/A
PAIMKAJIOB 3HAUMTEIILHO M. HBIIC UM THBHLIX BEJIMUHMH, BLIMHCICHHBIX 110
popmyste (1), (puc. 1.4), T.c. CybOrHAPHILHAS IPYTITA OKA3LIBACT CTaOMIN-
WPYIOIIEE JCHCTBUE KAK HA AJIKMJILHYIO 4aCTh MOJICKYJIbI THOJA, TAK U HA
MOJIEKYJIBI TEKCAHA, YTO B 3HAMMTEILHOM CTENEHM 00y CIOBJICHO POLECCAMH
MEK- M BHY TPMMOJICKYJISPHOIO MEPEHOCA SHEPI UM,

JUist OLICHKHM OTHIOCHTEBLHOTO BKJIA/IA YTHX POLIECCOB B OO0 BEIMUHHY
fiepesiauy YHEPIvK Ha puc. 1.2 IPUBEICHA KPUBAs 3aBUCUMOCTH G OT JIEKT-
POHHOM JIOJIN QTKMITLHOM HACTH - €y, KOTOPAS CONEPIKUT KAK HJICKTPOHHYIO
JIOMIO IEKCAHA, TAK M JICKTPOHHYIO JIOJIO AJIKMIILHON 4aCTH MOJIEKYJIbI THOJA.
ACCMOTPHM, K IPUMEDY, CITy Hal, KOr/a €, =0,8. Pasuuily Mexty KpUBLIMK
AG G, - G, MOXKHO PACCMATPUBATE KAK MEPY BHY TPUMOJICKYJISIPHOM T1epe-
’M‘{MJHLDIHH B uacrnocty, B o1oM ciryuae AG =2,4-1,65=0,75-1/100 5B
Cymmaproe AG=G,-G,=4,1-1,65= 2,45-1/100 5B. CrietoBatebHO, Ha

(OIT0 MEKMOJICKY JSIPHO 11epeiadn sueprum npuxopurces AG =2,45-0,75=
1,7.1/100 5B KnM 00pasoM, B Cirydae THOJOB ~30% sHepruu Bo30ysxie-
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HUSA, MOIIOTIEHHOM THOIOM; ]

BHY TPUMOJICKYJIIPHBIM 1Ty T
MIPUXOIMTCS HA 1POIECCh]

JIIPHOTO IIEPEHOCA YHEPT UK

Ha puc. 2 npuBe/ICHbI aHAJIOT MY HBE

3ABUCUMOCTH JUTSE MHJIMBHJTY aJILHbBIX JlH

(haTHHECKIX THOIMAHATOR B MX OMHAPHB

CMECsIX € H-TeKkcaHom. B \mM CIIY HAC Clig-

JIYET, HT0 €, =0,8, AG

I =0,65-1/1009B. Cymmapnoe A G,-G

05 1egy =4,1-1,45=2,55-1/1005B. Orciona ce

Puc. 2. 3nsciyiocTs Bhvona paan- AYCT, 10 ~24% JHCPIU HEPEHOCHTS

KaJoB OT 5ICKTPOHHON o  BHYTPUMOJICKYJISIDHO, 4 OCTaNILHbBIC ~ 76%)

ATKHABHOM UACTH MOMCKYTBl = MCKMOJICKYJIPHBIM ITyTCM.

B ANKHITHOUHAHATAX: | - MH- Cre/toBaresbHo, Ha OCHOBAHMM MO

AMBHAYATLHEIC THOUMAKATEL  yeHHBIX JIAHHBIX MOYKHO HOJIATATH, 9TO 34

2 - GUHapHBIC CHCTEMBL H- yiuyy i SPhEKT AMPATHIECKUX THOJION
TeKCAH-TIPOMMA-THOLHAHAT . et £ ki .

(6gy conepanT anexrpormyo ¥ THOLHAHATOB OCYINECTBIISETCS K

0O ToTbKo reKce da): 3 - ta  PHYTPH=, TAK M MEXMOJICKYJIsipHbiNf

e cuetema (e, cogepiut IEPEHOCOM dnepriu. Tpu y1om 2pdex

H SICKTPOHHYIO A0mio an- ICPEIAH 3aBUCHT OT IPUPOILHI (Y HKIHO

KHIbHOI YaCTH THOUMaHaTa), HAJIBHBIE IPYTIIbI, 4 OCHOBHOM BKJIA BHO

4 - anaMTUBHAS KpHBAK CHT MEKMOJICKYJISIPHBIH Ty Th Tepeadi|

IHEPIHM.

PaGora seinonuena B coorsercrsum ¢ rparrrom AH I'pysun Ne10,22 or 200

VIHCTATYT HEOPraiUecKkoi XHMUH 1 MIEKTPOXHMHH
un. P M. Arnanze AH Tpysun Toctynmuio 20.02.2000

®.010BIGIB300, 3. BIBAR30II, B. BILNTII, &. BOFGHSI, 6. BMBNY

3636300 35RHGIBOL BORS- RS FMLLIZTLS0IBMGOLO 36330
F3LOXOL RORBI6S dMINGRMGB6 VL 65IGAMS
©OROMIGMGIFGMGIL J39RI>SBO

bgbogly

'aqb\;amn@m g 1620 mocaegol o oca3058acBol sborn e
@ 0o doaeBorgeb 3o o5 -3 uo6osh Bobob
BlboioBo. oSS Ly doogmnyan o mocosbodto gublorbory
Fosa0bob dabodognibolndirmo J8ws Gogeitar 3 sbob B gy, o
m0egegBols 5 M0 g056abob Ay g sggor Famebe.

BoigBgB0o, (rmd moergrbols 5 a5 Ggdol @o(33000 JdconBo 39630
ByBimoo Bag00l aocoo3adol érraeata( Bos-, ol deagny graenocsBeatoobo ghgdnn
ocobobdag00, (o a0 e @B b BB 30mBaEéo Fareh
BBty bageen doanmaton Fagmormo 08 3éacasglighBo Bodah gbalanob degny gy
m38erérolio gga(3gdol 3 JobtaL.
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G.MACHARADZE, N.T

OMAIA

'ABLISHMENT OF THE SHARE OF INTRAMOLEC
MOLECULAR ENERGY TRANSFER IN THE RADIO-
"TIVE EFFECT OF ORGANIC SULPHUR COMPOUNDS

Summary

The low-temperature radiolysis of aliphatic thiols and thiocyanates in
individual state as well as in binary mixtures with n-hexane has been studied.
i ct of sulphydryl and thiocyanate groups on hexane mol-
s on alkyl groups of thiols and thiocyanates was established
It has been shown that the radioprots n-
ates is due to energy transfer by intramolecular as well as by intermolecular
ways. The effect depends on the functional group nature and the main contri-
bution to this process is made by intermolecular energy transfer.
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X 2 MM HAOMBHA51 KOJIOHKA, 3an0iHenHast Pasoii SE — 30,5%0 LRL‘)M/ ON-.
N-AW-DMCS). Temniepaty prsiit PEKHUM — [IPOrPAMMHUPOBAHME B M) p)éeuw
remneparyp 100-280°C. 94

G. MAISURADZE, N. GELASHVILI, D. KE
T. SHARASHENIDZE, M. BURJANALI

GAS-LIQUID CHROMATOGRAPHY METHOD
FOR THE ANALYSIS OF EUGENOL AND ITS ISOMERS

Summary

Using gas-liquid chromatography with a FID (Flame-ionization) detector
the method and conditions for analysis of eugenol and its isomers (cis-, trans-
iso-Eugenol and Havibetol) are studied

3 mx 2mm chromatography columns with phase — 5% SE-30 on Chrom-
aton-N-AW-DMCS were used. The analysis was carried out in the tempera-
ture interval 100-280°C

COSIENESIGY ~ IMTEPATYPA — REFERENCES
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ra: AH Kas. CCP, 1962

2. TOCT 146185-78.
3. 9 @ymbodg, or. ogrogody, o. eagrody. Lod. 3y(b. 94900 35363, J08. Lgér. 1996,

22,1-4,53.48
XHOJIOTHS JIy HIUCTBIX BEIECTB M 5QUpHBIX Maces. Tpyb,
BoItt. VIIL M.: ITuinesast HPOMBIIIICHHOCTE, 1968, crp. 352-355.
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T. 17 AHJIP OHUKAIIBUIIN, JI. T AIILIMAYPH, T. B. BY TXY3H,
M. M. ITAPBATITU/I3E

ONPEJIEJIEHAE KPUTUYECKON

MOHOKPHC

HEPATYPBI
AJLJIOB ZnO p-THUITIA

Peswome

B paGore npeicTaBieHo MaKCHMAILHOE 3HAMCHUC KOHICHTPAIMM Pajii-
KaJIOB HPY MHULIXPOBATAM TIOBEPXHOCTH, 1IPH TEPMOOOPaboTKe ZnO 1 pas-
HOBCCHBIX ycaoBusiX. [TocTpoeibl rpad Mk 3aBHCHMOCTH KOHLICHT ALK
PAIMKAJIOB KMCJIOPOJIA OT TEMIIEPATy Phl TEPMOOOPAGOTKH KPUCTAIIIOB, Ha
OCHOBAHHM KBA3HXMMHMUECKOTO AHAJIM3A OICHCHBI KOHHECHTPAIIMH PAJIMKAIIOB
JUIst THBEPCHH IIPOBOIMMOCTH. COOTBETCTBEHHO ONPEICIICHO 3HAMCHHE KPH-
THYECKOM TEMIIEPATY Pl JUISI KPUCTAILIOB Zn0O.

T.ANDRONIKASHVILI, L. APTSIAURI, T. BUTKHUZI,

M. SHARVASHIDZE

DETERMINATION OF CRITICAL TEMPERATURE
IN ZnO MONOCRYSTAL

Summary

The highest possible concentration of oxygen radicals during equilibrium
thermal treatnent of ZnO initiated by the crystal surface has been presented.
The dependence of the radicals concentration initiated by crystal surface and
radicals concentration evaluated by quasichemical analysis on thermal treat-
ment temperature has been plotted. Accordingly, the value of critical temper-
ature for ZnO has been specified.
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J. of Physics. D: Appl. Phys, 1999, 32, p. 1-4

2. LaksD. B, Vande Walle C. G., Neumark G. I". Phys. Lett., 1991, 66, p.648.

3. Bonbkenwmein @. . KOX, 1953,27,¢. 159

4. Iypeuu A. M. Beejenue B PU3HUECKYI0 XMMHIO KpUCTAIOPOoCGopos.
M.: Buicias mikosa, 1982, ¢. 367
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W. JIDK. CAMAJIAIIIBUJIN, B. C BAPA3AITIBIJIN,
T. E. MAYAJIAJI3E, T. A. TIABJIEHUIIIBUJIH, M. C. LIAPAXOB

M3YYEHUE BJIVSIHUASI TEPMUYECKOM OBPABOTKH HA
METACTABWJILHOE COCTOsIHUE HEKOTOPBIX ®EPPUTOB
KAJIOPUMETPUYECKHM METO/IOM

Peswome

JL1st BLISIBJICH1S! BIMSIHUSE TEPMUHECKOH 0OPabOTKHM Ha METACTaOMIILHOC
COCTOSIHME M3YYCHA TEMIICPATy pHAst 3dBUCUMOCTDH BEJIMYHUHBI TEIUIOCMKOCTH
3AKAEHHBIX OOPA31I0B MEIHOIMHKOBBIX M MATHUHIIMHKOBEIX (heppuTOoB. YeTa-
HOBJICHBI 3HAMCHMS! YSHTAJILITMN NEPEXOJIA U3 METACTAONIILHOTO COCTOSIHMS B
CTabrIILHOE M ONITUMAJILHBIX TEMIIEPATY P OTHKIIA 3aKaJIOUHBIX YGHEKTOR.

1. SAMADASHVILI, V. VARAZISHVILI, T. MACHALADZE,
T. PAVLENISHVILI, M. TSARAKHOV
STUDY OF THERMAL TREATMENT EFFECT
ON METASTABILITY OF SOME FERRITES
BY MEANS OF CALORIMETRY
Summary

To detect the thermal treatment effect on metastability, the iemperature
dependence of heat capacity of hardened copper-zinc and magbesium
ferrites has been studied. The values of transformation enithalpies
mal annealing temperatures of hardened effects have been defined
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HNM01949

TEXHOJIOT'WsL
VYIIK 621.791.754.293:669.15'26'74-194
T. A. IIYPLUXBAHM/I3E, B. A. TIMPLIXAJIAMITIBUITA

TEXHOJIOI'USI CBAPKH JIBYX®A3ZHOM
KOPPO3HOHHOCTOMKOM CTAJIM MAPKM 08X251'15C

PacTBOPEL CEPHUCTOrO HATPHSI, OCOOEHHO NPH BRICOKMX TEMITCPATY PaX H
KOHLCHTPAIMSIX, BECHMA arPECCHBHBI 110 OTHOMICHUIO KO MHOI'MM METAJLIaM
 cruiaam. 10s1oMy oG0P KOPPOZHOHHOCTORKHX M TEXHOJIONMUHBIX KOHCT-
PYKIMOHHBIX MATCPHAIOB JUISL H3TOTOBJICHHMS IITAMIIOCBAPHOMN Y IIAPOUHOH
ANTAPATY Pl - YPE3BLIMANHO ClIoKkHAast 3a1aua [ 1-3].

B ycnosuax ynapxu cepauctoro narpust YIOBJICTBOPHUTENLHOM CTOMKOC-
TBIO OGJIA/IAIOT CTAIH, CONEPIKALIHME HE MEHEE 25% XPOMA M JIOTIOIHUTEIILHO
JICTUPOBAHHBIC JIPY TUNH 2JIEMEHTAaMH [4]. OJiHAKO M3-32 HU3KMX TEXHOJIOIH
HECKHUX CBOMCTB 9THX CTAJIEH (XPYIIKOCTh CBAPHBIX COC/IMHEHMIA, TIJIOXHE JiH-
TEHHbIC CBOHCTBA) M3TOTOBICHHE BLITAPHOM ANITAPATY PhI W3 HUX OKA34J10Ch
HENEPCIIEKTHBHBIM.

Kopposuonubie uctibiranust 18y xhasHoit heppuro-ay CreHuTHOIN CTamm
08X25I"15C TOKA3AIM €C BRICOKHE CBOHCTBA B KAaueCTBE MaTepuala Juil
UITAMIIOCBAPHEIX YIIAPOUHELIX KOTIIOB; 110 KOPPO3HOHHOI CTOMKOCTH B Cep-
HHCTOM HATPUH OHA 3HAYUTEILHO IPEBOCXOIMT BCC H3BECTHHIE XPOMOHHKE-
JICBBIC M XPOMOMAPraHIEBbIC CTaim [5].

PaspaGorka rexnonoruu ceapku cramm 08X25I°15C TPE/ly CMATPUBAJIA
1oAGOP MAPAMETPOB JUIsl APTOHOJLY TOBO#H cBapkH (AJIC) ¢ MCTIONB3C

TIPUCAJIKHI U3 OCHOBHOIO METAIIIA, JUIS SJICKTPOITY TOBO#H cBapku (D71C) ¢ npu-
MCHCHHUCM CTAHJIAPTHBIX YJICKTPOJIOB, d TAKKE K()M(MHMPOB(‘UIHI:IM MCTOA
cBapku, coueraiomui AZIC u DJIC. OHEBHIHO, 4TO HAPSITY C YIOBJIETBOPH-
TCHBHBIMH MEXAHHUYECKMMH CBOMCTBAMM CB'APHOﬁ THOB JIOJIZKCH COXPAHSThH
BBICOKYIO KOPPO3HOHHYIO CTOMKOCTh.

Ipu paspaGorke TexHONOIMM cBapkH cTam 08X251°15C M3yvaJIach ee
CKJIIOHHOCTH K ()GPJHOBIJHHIO XOJIOZTHBIX M TOPSIYMX. TPCLIMH TPH CBAPKE B CPEIE.
aproHa. bruio ycranosieHo, 4to cram 08X251°15C crutonna K 0Opa30BaAHHI
XOJOJAHBIX TPCUIHH TOJILKO TIPM CBAPKC BO BJIAKHOM dPrOHE M HE CKJIOHHA K
ux OGDEIB()BHHHIO B CyXOM dproHe 1pu BCex CKOPOCTSIX OXJIAXKJICHMUSI, Yro
Kacaerest CIUIOHHOCTH CTAIM K 00PA30BAHMIO rOPsrX Tpetmu pu AJIC, 10
OHA NOJIBEPKCHA CH, U, 10ITOMY, KPHTHUECKAs! CKOPOCTE AehOPMATIHH s
ITOW CTanM JIOMKHA OBbIThL HU3KOM, 4TO, B OGIIEM, XapaKTEPHO JUIS Bbl-
COKOJICTHPOBAHHbLIX XPOMOHMKEJIEBBIX U XPOMOMAPIraHIICBbIX cranei

Kax H3BECTHO, NMPOYHOCTH CBAPHOIO IIBA CTAJIM 3aBUCHT OT CKOPOCTH OXs
JIKJICHMS], XMMHYIECKOTO COCTABA METAILIA 111BA M €TI0 Ta30HACBIIICHHOCTH,
Jsyxdasnas crann 08X251°15C, cozeprkarias GObLIIOE KOTHIECTRO Xpol
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i MAPraHila, OTJIMYACTCS HECTAOMIILHOCTBIO CTPYKTYPbI (BO3MOYKHO Bsﬁ;e://%/
IEHHE XPY ITKOH G-(ha3bl B OKOJIOMIOBHOM 30HE), 105TOMY 0C060e sHaueHuel [
npm)6pc| ACT CKOPOCTH OXJIAXKIICHMS CBAPHOTO 1IBaA. VI3 4ETBIPEX PEKHNOB 11
MC, € PA3JIMIHBIMH CKOPOCTIIMH OXJIAXKJ/ICHHS 1IBA, Yy CTAHABJIMBAJICH HAW-
orIee OITUMATbH b

1 - cBapKa OZIHMM IPOXOIOM € HIPEABAPUTEILHOM MOJIBAPKOH KOPHsI 111Ba;

2 - cBapKa TPEMsI IIPOXOIAMH € IPEIBAPUTEIILHOM IOABAPKOI KOPHSI 111BA
63 OXJTASKIICHMST,

3- CBAapKa TPEMsi IPOXCHAAMHM € OXJIAXKJIEHHUEM TT0CJIC KaXKJI0r0 IMpoxXoJia ¢
IpENBAPUTEILHOM OBAPKOH KOPH3L 1IBa;

4 - cBapka TPEMsi POXOaMH 63 NpeBapy
163 OXJTAKIICHHMST.

)lllﬂ TIPOBEACHHUS KOPPO3HOHHBLIX U MEXAHHUYECKHUX MCIIBITAHUN OLUIH U3-
JOTOBJICHBI 06]733][[)! €O CBAPOYHBLIM IIBOM BJ1OJIb U ITOTNICPEK HCCJIC}‘YCMO“
MCTOBO# CTasIv TONMIMHON 10 MM. KOPPO3HOHHBIE HCITBITAHMS, KAK CBAPHDIX.
[aK X HE CBAPHBLIX 0OPa3110B, ObUIM MPOBEACHBI B HAMOOJIEE HKECTKUX Y CII0-
BUSIX . B YITAPOYHOM KOTJIC ITOCJIC/E lCﬁ, TSITOM NO3UIIMN (K()IUICHTP&UHSI Ps
opa C,=69-72% Na_S; t,=190-195°C) B nexe cepuuctoro narpus [eppo-
YPAILCKOTO XPOMITHKOBOTIO 3aBO/1d. ()Gpﬂlilll;l Obu 3AKPCIUICHBI Ha CIICIHATIbL-
HBIX TTOJIBECKAX MCHKILY CTEHKOM KOTJIA ¥ MEITAJIKON ﬂ,uwrc_nbuog, b UCIIbI-
ranuii cocramsisiia 220 u 1008 u (taGur. 1). Kopposust Becex o6pasios Obiia
paBHOMEpHOM. CrofikocTh cranu 08X25171 5C yoBIETBOPHTEILHAST, CKOPOCTE
KOPPO3UH IIPH JUTUTEIILHOM HCTILITaHNK (1008 1) kKak OCHOBHOIO METaJIIA,
14K ¥ CBAPHBIX OOPA31OB, HE npeBbimaeT 0,2 MM/TOJ1, YTO COOTBETCTBYCT 6
basutam croikocTr 1o FOCT 13819-68. Uro kacacTcest 00pasiioB, CBAPCHHBIX
B APIrOHEC, TO HAWIYY e KOppUBHOHHOﬁ CTUFIKOCTBIO, K4K IpH KpaTKo-
BPEMEHHOM (220 1), TaK M 1" PU JUIHTEIILHOM MCIBITAHMSIX, 00JIa1ak0T 00pas-
bl, CBAPCHHBIC B APIOHE TPEMsI IIPOXOAAMH € OXJIAZKICHHUEM ITOCIIC KaZiJ10I0
POXOIA M € IIPEIBAPUTEILHOM 1OJIBAPKOM KOPHsI tIBa (PEkUM 3).

Tadauuma 1
KopposHOHHBIE HCTIBITAHMA CBAPHBIX 0Gpasios (AJIC) H OCHOBKOTO MeTaiia
08X23T15C B pacTBOpEe CEpPHHCTOIO HATpHst

CIILHOH 110/1BAPKU KOPHSI 11IBA

XapakTeprciika | JUIHICIBHOCT, | CKOPOCT Kopposii
oGpastion wenbrraiit, 4 | t/a | wwron
220 0,18 020 |
220 026 029 |
Octotiofi werann | —— 220 | 024 1 026
1008 28 020
1008 0,13 014 |
1008 0,17 0.19
Py 220 0,21 023 |
cpapki | 1008 0,19 021
Pesan 220 038 0,42
Craprme |2PH2 | 1008 | 018 020
| Pexans 220 0,17 0,19
| coapk 3 1008 0,16 0,18
[Pexun 220 023 025

cBapkH 4 1008 0,17 0,19
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Pesybrarhl HCHBITAHUH MEXaHWYECKUX CBOMCTB CBAPHOIO lmm " }Q}tm-

HOTO METAJIIA PUBC/ICHDBI B Ta0. 2. a5
b 2
Me cRoficTRa CBAPHOTO WBA W Meranta
i KCH, | Msruo.
Metaun | 0, MITa | oy, MIa 5% w% | e \ i
f{’“":““:“‘" 575635 | 500-530 | 206-263 | 33,5-49.5 | 0,65-1.05 l 180
Caapka 565 500 219 4575 0,16 180
110 pei- 560 485 9.5 47.00 0.20 180
My3 560 | 495 | 188 4106 | 015 180

Pe3ynsrarhl UCTILITAHUH CBUACTCIBLCTBY I0T, 4TO MCXAHUICCKUE CBOMCTBA
CBAPHBIX OGPA3LIOB COIOCTABUMBI ¢ AHAJIOT M HBIMH OKA3ATCISIMH OCHOBHOTO
METAJIIA 33 MCKJTFOUCHMEM YIAPHOM BA3KOCTH, KOTOPAs! IIOHW3HIIACH IIPUMEPHO
B 4-5 pas 110 CPABHEHMIO ¢ TAKOH OCHOBHOIO METAJLIA. XUMHUUECKHIT COCTaB
csapentoro AJIC 1Ba HICHTHYCH OCHOBHOMY METaJUTy (Tabmn. 3).

Ta6aunua 3
Xumuueckuii cocTas cBapHoro wea (AJIC) H OCHOBHOrO MeTalia CTATH
08X25I'15C B Bec.%

Meraoi ] C | Mn | Si P [ Cr [Ni[ 8
I -
3“‘0““"“ ‘ 14,73 ‘ 0,024 } 24,00 | 041 | | 0008
T
Coaprioit | o6 | 1504 | 0,85 | 0023 | 2438 | 0,50 | 0,007
moB AJIC Sl ol |

Jist DC cranm ()8X251' 1 5(_ GBI NOI00PAH CTAHAPTHBIM YJIEKTPOL
DAD-1MD (08X25SHSTM®). INapamerpnt DJIC yCTaHABIMBAINCE B 3aBH-
CUMOCTH OT TOJIIMHBI CBAPHBACMOTIO meraiuia. KagectBo CBAPKH MICKTPOJIOM
DAD-1MD GLUIO BIHOJIHE YOBIETBOPUTEILHBIM: JICHEKTOR HE ObUTO 06HI-
PYKEHO. PE3yIILTATH MEXAHHUCCKUX MCTILITAHNH JICCHTH 00PA3IIoB €O CBap-
HBIM [IBOM YCPEIHCHDBI M IPUBEICHDBI B TalMN. 4.

Ta6auua 4

Mexanmueckue cBoiicTa cBapHbix 06pasuos /C

Oy, G, | w KCH, | Wsru6,
| Mla | MITa | % | % | MJbeir® | rpan
[ DA®-IMO | 730 | 490 gslﬂr. 06 | 180

31ECh CIICYET OTMETHTE IIPUMEPHO YCTBIPEXKPATHOC Y BEJIMUCHHMC y/1ap-
HO# BS3KOCTH 110 cparHennio ¢ AJIC ¢ HPUCAJIKOH M3 OCHOBHOIO MET:
(rabin. 2).

TTOBBIIEHHUE y/apt O BA3KOCTH CBApHOTO iBa npu DJIC aKoKe 00ee:
NeUeHME BBLICOKOH KOPPO3MOHHO# cToikocTy miBa 11pu AJIC yKasbiBaioT
HEOBXOMMMOCTH KOMGHHMPOBAHHOIO METOJIA CBAPKH ¢ pumeneHnem AJ(
u DJIC. I1pr KOMOHHMPOBAHHOM CBAPKE HAJIOXKCHUE CBAPOTHBIX IIBOB
JmcToBo# cram 08X251"15C npousBoaMIOCH CTPOTO MOCIICAOBATENILHO: I
BapKa KOpHs! L1Ba, K(‘II‘OPI)W/I HENOCPEACTBEHHO COMPHUKACACTC € ATPECCHBH(
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T AR CPEJIOH, M I1ePBBIH POXO/ \7:0(’)[/%
Kopens wsa 3

5. HOM kaHaBkH (puc. 1) OCyInecBs

1 | Jstores AJIC 10 HONOBHH QN AU

HbIJIMCTA OCHOBHOIO METAILIA, JIAJTh-

HEHIIEE K 3aM0NHEHNE KaHABKH

npoussoautcs DJIC. B kauecrse

F CTAHJIAPTHBIX NICKTPONOB st D)1C,

Pue. 1. Cxema xomGuHupoBaHHO# cBapku IOMUMO DAD-1MD, uCHONBL30Ba-
aueTa w3 cramm 08X25C15C: suesn JIC-12, [JI-11 1 O3JI-17Y.

Kopens msa u 1 - AIC ¢ npucazxoit Pesynbrarel MexaHMUECKHX HC-

113 ocHoBHoro Metanna, 2 3 - I/C npiTanui KOMOGHHHPOBAHHEIX cBap-

€0 CTanAADTHEIM. SNCKTPO/IOM HBIX COCIMHEHUHM JUISt JIMCTOBOI CTa-

JIM PA3HBIX TOJIIHH BIOJHE YIOBJICT-

BOpUTENILHBI (Tabu1. 5).
TaGanua 5

cBoiicTsa CBAPHBIX 0Gpa3LOB AHCTA CTAH
08X25T'15C

Tommum: = KCH, | Hsruo,
cram, wv | T M | MIor? | rpax
610 [ 570620 | 0,5-06 | 180 |

C uenonb3oBanuem paspaGoTanHbix KOHCTPYKIMH U PEKOMEHIa1Hi 110
TEXHOJIOTUM CBAPKH JIMCTOBOM cTasu mapku 08X251°15C Tommumuoii 10 mm
ObLT M3TOTOBJIEH OIMBITHO-TIPOMBIIILICHHBII MITAMITOCBAPHON yIapouHbIit
KoTe)1 0GBEMOM 7 M?, KOTOPBIH YCHEmHO IKCIITYaTHPOBAJICS B IEXE CEPHUC-
TOro Harpusi Ha TTepBoy paiTbCKoM XPOMITMKOBOM 3aB0jie.

MHCTHTy T MeTantyprun um. ®.H.Tapazse AH Ipysun TMoetymuio 10.10.2001

0. BIOGH360I, 3. BOGBLSLS0BINTN

MEBSBOSEO SMGEMBNSBIRIBN 08X251'15C 85630l BMEDSROLs
BIRIRIBOL GIIEMLMB0S

6Ggboydy

ByBefognbaymos catreasbie. 6o gatortboodenze 08X25I15CBotyob gyegogool
2B 200, doda0mocgn 3eageogols Bolotamnn o e oo, lsb-
©OGEo grnéteedol 4069000, Ypogdols By dberneagos.

Bgenadob baggéanb 335601120 ogobgdgbobs (o Bomaro grebnsdyac-
e BrooborohigBooce BaBegaimos o8 ool Byeeraol grdbobotogby
oo sbamBiarnt © §radGEaEt Fonegbl ghombmogo
#36gB00.
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T. PURTSKHVANIDZE, V. PIRTSKHALAISHVILI - ///

WELDING TECHNOLOGY FOR DUAL-PHASE CORBAYSION)
RESISTANT STEEL, BRAND 08X25I'15C * L

Summary

Welding technology for dual-phase corrosion resistant steel - brand
08X251"15C has been elaborated using argon-arc welding with the addition
of basic metal and electric-arc welding with standard electrodes.

For maintaining mechanical characteristics and high corrosion resistance
of the welding seam a combined method of steel welding has been worked
out, combining argon-arc and electric-arc welding.
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W.JL DJIMJIAIIBUIIN, D. A. VHIAPAVJIA, JI. @. TOITYPUJI3E,
I [II. XUTUPY, H. T. XEIIYPHUAHMU, P. H. AXOBAJI3E,
D.H. TOITYPUSL, K. 1. TOAEP/I3UIIIBUIIN

U3YYEHUE BLICOKOKMIIAIIMX ®PAKIIMI
1IPOMBIIJIEHHBIX HE®TEN I'PY3AU U IIOUCKU
HYTEHW UX UCTTOJIL30BAHUSA
Pesome

Hcenenosan octatok CapTHYaIbeKOTo HedrrenepepadarbiBaloniero 3aBo-
nia I'py3uHO-AMepuKaHCkon koMmanuy “GAOR” 1OCIIC BLUICICHHS! JICTKHX
(pakiwmii 13 CMECH IPOMBIIUICHHBIX HE(TEH 1 PaspabOTaHbI PEKOMCH AT
JUISE TIOJTY YCHHS U3 OCTATKA TOBAPHBIX TIPOJIy KTOB PA3JIMIHOIO Ha3HA4YCHUS
JUIs HAPOZIHOTO X03stiicTBa [pys3un.
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.G, Knu'ugz
OPURIATN 7/

1. EDILASHVILI, E. USHARAULIL L. TOPURIDZ
N. KHETSURIANI, R.AKHOBADZE, E.
K. GODERDZISHVILI

STUDY OF HIGH-BOILING FRACTIONS OF INDUSTRIAL
OILS OF GEORGIA AND SEARCH
FOR THE WAYS OF THEIR APPLICATION

Summary

The residue of the Sartichala Oil Processing Factory of the Georgian-
-American Company “GAOR” was studied after isolation of the light frac-
tions from the mixture of commodity oils of Georgia and recommendations
were given for obtaining multifunctional commodity products from the resi-
due for the national economy.
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1 LOASGUIBIRDNL FIGENIGIBUN SSSRIFONN BYBEI

‘ 3BECTHS AKAJIEMHUH HAYK I'PY3UH

00 LIGOS 2003, 1. 29, Ne1-2 CEPUSI XMUMHYE
g

B. H. TATTPUHJIAIIIBUIIN, JI. B. BATATYPUSL IL TN CYJIAKALIKL L
JL A . TIKAJIOBAJI3E

XJIOPUPOBAHUE BAJUIEJMTOBOI'O KOHIIEHTPATA
B PACILUIABE COJIEW NIEJIOYHBIX METAJUIOB

M3BECTHBI PA3JIMHHBIC CTIOCOOBI XJIOPMPOBAHHs OKMCHOIO ChIP b3l 1a3000-
pasHbIM Xjopom. M3 Hux HanboJIeC U3YUCHHBLIMU H PACIIPOCTPAHCHHBIMA
gBasoTCs: 1) Crnoco6, 3aKmodaromuics B 006paboTke OPUKETOB, MPUIOTOB=
JICHHBIX M3 CMECH M3MEJIBIEHHOIO XJIOPUPYEMOIO MaTEpHalia ¢ H3MCIIb-
YEHHBIM YIJIEM, Ta3000pasHbIM XJIOPOM B LIAXTHRIX HEHax 6e3 jocTyna
BO3JLyXa; 2) XJIOPUPOBAHUEC KUIIALICIO CII0S LIHXTLL, MPUTOTOBJICHHOM 1PE/Ba-
PUTENILHOM KapGOHM3AIMEH TIpH BLICOKO# Temrieparype [1-2]; 3) crocod
XJIOPUPOBAHMSI IIMXThI, CY CTICH3UPOBAHHON B PACIIIABE XJIOPHCTRIX coneit
B MOCJE/IHEM TIPOIIECCE OTHAEAET ONEpalist GPUKCTHPOBAHMS MIMXTHL 1
kokcoBanust GpukeTos [4-10].

B npejuiaraeMoit pabore IPUBOIBITCS PE3YIILTATH IKCIEPUMEHTAILHOTO
HCCIIE/IOBAHMS XJIOPUPOBAHUS B PACTIIABE CONCH IMPKOHUECBOIO ChIpES ¢
HEJILIO TIOJIyUEHHUsT TETPAXJIOPUA IIMPKOHUS (ZrCl,), NPUroAHOIO JUlst
[HOJIYCHHS! IBYOKMCH LIMPKOHHSL. JIBY OKHCH MPKOHHS, KK M3BCCTHO, HAXO/AT
MHPOKOE IPUMEHEHHE B CO3AHMH ATOMHBIX PEAKTOPOB, PCAKTHBHBIX JIBH-
rareieit u ap.

B KaueCTBE HCXOHOTO CHIPbs! JUIs ITOJTY YCHHs TCTPAXJIOPHIIA LIMPKOHHS
HA [IPAKTMKE B OCHOBHOM MCTIOJIL3YKOTCsl KOHLIEHTPATEI IMPKOHA 1 Gauienura.
Hamu HCTONB30BaH 6aUIeUTOBLIH KOHIIEHTPaT KaB/IopeKoro MECTopokIe-
Hust (PD), ConepokaLimii LIMPKOHUI B OCHOBHOM B BUJIC JIBy OKHCH, COCT aB
KOHIIEHTpATa pUBe/eH B Tabn. 1

Ta6nuua |

CocraB Gu/CTHTOBOTO KOHICHTpaTa, B %

T

710, l TiO; | SiOy Hs. | K Na ThO
828 [ 080 | 63 | 55 | 14 [OIT<0I] <01 lor

HssecTHO [1, 7], 9TO IPOLECE XJIOPUPOBAHUST )U?’OKMCM uupkonus 6e3
BOCCTAHOBMTEJIS B METEpBAJIC TeMIepatyp 500-1000 C 110 peakimu

1/22r0, + Cl, = 1/2ZrCl + 1120,

XapaKTePU3yCTCs MOJIOKUTCIIEHBIM H3MCHCHUCM ¢BOGOIHOMN YHEpruu 82,5 -
65,8 KJI)K COOTBETCTBEHHO; CIENIOBATEIILHO, PABHOBCCHBIC peakiuu nedia-
TONPHSITHBI JUIst OOPA30BaHMsl TCTPAXJIOPH/IA IMPKOHHS. B rex »ke nHTepBaIax
TEMIIEPATyp B PUCY TCTBUHM BOCCTAHOBUTCIL PEAIIM3YIOTCsl PEAKIIHH:
1/27r0, + Cl, + C = 1/22xCl, + CO

1/2Zr0, + Cl, + CO = 1/2ZrCl, + Co,.

Fe;05 | Al2Os | CaO

11




cacly OXnaaHTeNnbHAR cMeCh EiRINAOH

CaCl, Oap+
Pacnnas - 2 0an+nen

T3T|

Prc. 1. Cxema 7a6opaTopHo#i YCTAHOBKM X7TopupoBanus: | - X7IOpHEIH Gamok:
2-peccmaep’3 MOHOGTAT: 4 - peONCTp: 5 - GYHKGP C Jarpy SO YCTPOHCTEON;
6 - peaxrop; 7 - anextporets o 1100°; 8 - kepamiricexan npobia; 9 - MPHEMHHK
A1 TBEPABIX XT0PWAOB; 10 - MPHEMHHK A1 KHAKMX X7T0pHaoB; 11 - cocya
Jlioapa; 12 - MOMIOTHTE IbHAN CKIHKA;

3T - TOMKA 3aMepa TeMIepaTyphbl

Tlpu 510M yObUIBL CBOGOIHOM dHEpI MM cocTaBisieT 98,67 u 117,601 ]k coor-
BETCTBEHHO. Mexoyist u3 TIPUBCIACHHBLIX JIAHHBIX, )KLHLpMMLl” bl llO XJIOPpHPO-
BAHMIO OAJYICITHTA TPOBOIMIIMCH B UHTEPBAJIE TEMIIEPATY P 800°-900°C ncnoe-
30BAHHUCM B Ka4C€CTBC BOCCTAHOBUTEIIS HL(I)’IXH()[‘O KOKCa.

Orpithl ocy mecTBisnck B paciuiaBax KCI, NaCl, KCI-NaCl (1:1). Kojiu-
YECTBO NPOXJIOPUPOBAHHOIO LIMPKOHMS OIPEIEIBIIOCH BECOBBIM (hochaTHbM
MeTo1oM [ 10] M 11py OMOIIM IIUPKATEX KHOBOTO (hrosieToBoro [ 11].

Cxema J1abopaTOPHOMN y CTAHOBKHM XJIOPUPOBAHMS IPUBE/ICHA Ha puc. 1.

Ha niepBoM 3Tare u3yueHo BIMSHUE KPYTTHOCTH 3€PEH OaIUIeIMTOBOIO
KOHIIEHTPATa Ha CTENeHb Xj1opupoBanms B pacruiase NaCl-KCI (1:1)

TTosyueHHbIE pE3yNIBTaThl (PUC. 2) MOKA3BIBAIOT, YTO CTENEHBL XJIOPUPOBa-
Hust OAJUICIHATA € KPYTTF-)CTBIO 3¢peH - 0,058 MM Npu IOCTATOMHOM MPOOIIKU-
TEJILHOCTH MPOoIecea CuCras-
nsaeT 95%. YuuTbiBas 5TO, 100
TIOCJIEITY FOIIME HKCIICPUMEHThI

HCHHBIX JIAHHBIX BUJIHO, YTO
BO BCEX CJIYHasX MAKCHMAJTb- = | |
Hast CTENEHb XJIOPUPOBAHUS & 5
PHPOs: 0 60 90 120 180 —=H
npu Temreparype 850°C oc- TPOAOKUTENBHOCTS XAOPHPOBAHHNS B MHH.
Turaeres 3a 90-120 mun. %
Hawtyimue pesysrarsn Puc. 2. KpuBas xmopupoBaHus 6aaaeiuToBOro
Oy e DY HCHONESORA KOHIEHTPATA PA3HOI CTCTICHH H3MCTLCHH,

Venosus omeita: ITnas NaCl-KCl, t= 900
HUH B KA4C€CTBEC PACIL. aBOB mm=2.5:1

]
£ 90
TIPOBOJIMITHCE C KOHLICHTPATOM  § 32
KPYIHOCTHIO - 0,058 MM. 28 80
8
Bunusinue cocrasa pac- g-e-?o
ILIABA Ha CTENCHE XJIOPUPOBa- 2 & ¢
HUst GaJUICIUTA IPUBE/IGHO B A &
M £ S50
CBONHOM Tabu. 2. U3 nosy- ¥ %
&
Q

8
i
|

112



(Cl u NaCl-KCI (1:1). B NaCl crenens xJopupoBanus jlocruraet 70+ 78 M///
 KCl - (82,0+92,0%), a B paciurase NaCIl-KCI (1:1) - 84,0+93, 0%. /
T a6 auial®yizn
PP IIEEE)
CBoamas Ta6IHLA MO XTOPHPOBAHUIO GAACTHTOBOrO KOHUCHTPATA B PAcIiase

TIpoI0IBKHTEIIBHOCTL. Crrenetn Crerienb cBstsbiBanis | KoHIHTpalmst
MMH p , % B paciuiase,%
. /B s e
S 3 ,
Pacruias NaCl
15 6.0 69.8 25
30 16,7 553 4.6
60 343 36,7 58
90 704 23,0 52
120 789 [ 194 | 18
Paciuias KCl
15 13.7 91,0 3.6
30 334 91,1 0.8
60 53.0 90.0 8.0
90 824 88.6 4.0
120 923 T 864 264
) Pactutan NaCI-KCT (1:1) )
15 14.3 782 4.0
30 372 76.1 10,2
60 57,1 802 186
90 84,0 758 21,0
120 933 74,5 24,0

Temneparypa npouecca - 850°C;
DBbeMHAsN CKOPOCTh X0pa - 12 MI/MUH:
Bec koHuenTpara (-0,058) - 20 r;

Bec pacnaaga - 100 1

Bec BoccTaHOBHTEI - 7 T

w

Ta6auua

CoCTaB ETHPEXXTOPHCTOT0 UHPKOHIL, MOy CHHOTO NPU XIOPHPOBAHHIL
6a1e TMTOBOTO KOHUCHTPATA B PACTIIABS XTOPUAOB

Coctan TeTpaxiop i, %
Pactuian 7 | °Fe Al ‘ &l Hepactsopunbie
BerecTsa
NaCl 356-36.7 | 0.4-06 1,525
KCl 36,5370 [ 0.4 13-2,1
NaCl-KCl 370 [0.3-04 1,3-1

TIpH HTOM BECOBAS KOHIICHT PATIMST TETPAXIIOPHJLA LIMPKOHHSI IPU TPOJIOJI=
KUTCILHOCTH TIpoTiecea 1,5-2 u cocrapisier B paciutase NaCl - 4,8-5,2%, B
KCl - 24,0-26,4% 1 8 KCI-NaCl (1:1) - 21,0-24,0%.

JlanHbic, IPUBEACHHBIC B Ta0JI. 2, MOKA3BIBAIOT, YTO B 3aBUCUMOCTH OT
Buta paciuiana crenent cesspisanms ZrCl, pacrurasom cocrapmsier s NaCl -
23,0-19,4%, B KCI - 88,6-86,4% n B KCI-NaCl (1:1) - 75,8-74,5%.

8. Jodoob byfs ¢. 29, Nel-2 113



[To nannbiM TalL 2 BUHO, HTO CONEPKAHUE KOMITOHCHTOR (@k%f "
HPUMECH) B IIOJTY HEHHOM HPOJIY KT'€ BO BCEX TPEX CIy asix TOYTH OZIMHAKOBO
W cocTamCT: Zr - 36,7-37%; Fe- 0,3-0,4%; Al - 0.3-0,4%, a epgdHppipix
semmects 1,3-2,5%.

1 losryuenupiii ZrCl, 10 cocTaBy HPUTOACH JUT JlanbHEHTIEH nepepaboTki
€ HEJILIO MOJTY HCHUSL JIByOKHCH UMPKOHMS B npounecce CHKUTAHUS TCTPAXJIO=
pwia UMPKOHHMSA.

MHCTHTYT HEOPIaHUHECKOH XHMHU W MICKTPOXMMHM

wm. P L Aranse AH Tpysiun Toerymuio 25.10.2002

3. BSBONERIBBOL0, T2, BSRS0TTOOS, B. LITLSS5dI, . FIOLMRdSII

25RITOGOL SMEGIESHSGOL ILMGNGHIdS SV LTNOMEIBNL
BBWRBITL OGN IV
bgbogndy
ByLfogeatros Gobymbordol Je 8o Gt womebydol aodregeT
JoertrognBo.
dofromagen goiembybal (Befara ol beidgdo, Ggddghodiabe, 36mgbob
boBathdmogebs, dreol dofoegbol dngambono bofidsty) Bbfaseon
o3 e bofdoty > botrnbbo.
K Cl-ob BogreomBdo Byéhgme mdeedorié 3obednde 3bagybob bokjsty
B8 - 0,132 3/fon, Jeoertrobgbols bataobbo - 92%.

V. GAPRINDASHVILI, L. BAGATURIA, TS. SULAKADZE,
L. TSKALOBADZE

CHLORINATION OF A BADDELITE CONC
IN THE MELT OF ALKALI SALT

Summary

Chlorination of zirconium in the melt of alkali metal chloride is investi=
gated. Based on the studies of major factors (sized of particles, temperatu
duration of the process, the volumetric velocity of feeding of chlorine)
chloration velocity and quality is established.

Under selected optimal conditions in the KCI melt the velocity of the
processis 0,132 g/min, the degree of the chlorination is 92%
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LOASOUBITMs BIEOIGIBIINS SSIRINNs D6 /
W3BECTHS AKAJIEMUM HAYK I'PY 31N ;,,/
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YJIK 66.097.3:66.094.3:66.094

B.TL. MOCHJI3E, H. b. BAPJIABEJIUI3E, J1. . KAP TBEJIMITIBUIIN,
1L I JOKAOIIBUIIM, H. A. MUKAHAJI3E

KATAJIMTUYECKASI KOHBEP CHSI METAHOJIA
BO/ISIHBIM ITAPOM

CHupThI (B 4aCTHOCTH, METAHOI) CYUTAOTCS AJILTEPHATHBHLIM TOLJIBOM
JUlst JIBUIATEIICH BHy TpeHHero cropanus (JIBC). B mmmmnapot jsurareieit
MOXET HOJIABATLCS KAK YMCTBIH METAHOJL, TAK M €10 cMech ¢ Getsunom. s
OKOHOMMHM TOIUIMBA BbIl OJIHEE HCTIONB30BATE HIPOILY KThI KATAIMTHICCKOTO Pas-
JIOMCHHUSI MECTAHOJIA! CECh BOIOPOLA € MOHOOKCHIOM yIIiepoia. OjiHospe-
MCHHO MOKHO JIOOUTHLCSI M 3HAUMTENLHOTO CHUIKCHHsI COUCPIKANUST MOHOOK=
CHJIA YTCPOJIA B BBIXJIONMHBIX ra3ax [ 1]

Panee namu juist peakinm pasiokenns metanosa na H, u CO Gbut 1102106-
pai Mapranen-nautaimesbiit karasmsarop MKII-1 [2]. Beuio nokasano, uro
[P TEMIIEPATY PE 320°C u 06meMIO! CKOPOCTH MAPOB METAHOJIA B CMCCH ¢
HHEPTHBIM razoM (W) 1000 vac™ 11a Kkaranusarope MITK-1 o6ecnicunpaercs
91,0-93,0%-Hast crenenb NPEBpaLeHUst METaHOA B b L uCO

KaK HOKa3LIBACT AHAJIM3 JINTEPATY PHBIX JIaHHbIX [3,4 ], 110 CPABHCHHIO C HPO-
HECCOoM npxmom pawn)mcnuﬂ METaHONA Ha H " C() GOJIEE BLITOJULIM MOXET

Bonopost, nosyaeHubii 1y rem 11apoBoit KOHBEPCHHM, TIOCHIE JIOTTONHUTCILHOR

oumneTicn o1 CO, MOKET HATH IPUMEHCHNE KaK TOTUIMBO Jutst [IBC, Tak 1 BTex

OONACTSX TEXHMKH, IIC HEOOXOIMMBI HAJICKHBIC ICHCPATOPLI BOOPOJ.
Peakist KOHBEPCHM METAHOIA BOJIHBIM [IAPOM HJET B JIBC CTAJMK

CH,OH=CO +2H, O)
CO+H,0=CO,+H, @)

CH,OH + H,0 = CO, +3H,

Craymst (1) - 9710 peakitysi, OGpaTHASI CHHTE3Y METAHONA; B IPUCY TCTBUH
BOJTHOTO MApa MOHOOKCHJL Y IJIEPOJIa KOHBEPTUPYETCS COITIACHO CTAJINM (2).

TTapoBast KOHBEPCHs METAHOJIA U3y HAIACE HA 11abopaToOPHON yCTaHOBKE
HPOTOYHOO T [ 2]. MHEpTHLIH ra3 (aproH) HACKIIAJIN TAPAMM METAHOMA
M BOJLE HPOTTY CKAHMEM YEPE3 CIIOM METAHOJIA M BOJIbI B JIBYX [1APAJUIEILHO
COCHMHEHHBIX CATYPATOPAX, B KOTOPIX HYIKHASI TEMIICPATY Pa HOJUIEPKHBa-
JIACH BOJSTHBIMU TCPMOCTATAMM. APrOH NOCIE HACHIICHMS TAPAMHU BOJIbI U
MCTAHOJIA CMCHIMBAJICS B CMECHTEIIE M HIOCTYITA B peakrop. OILIThI 1Po-
BOJIMJIMCE MPU ATMOC(EPHOM JIABJICHUM B MHTEPBAJIC TEMIIC] aTyp 300-500°C
1pH OGHLEMHLIX CKOPOCTSX apoB MeTanosa 500-2000 uac™' 1 cooTHoOme
CH,OH/H,0=1:1,0-1,5. Pasmep KaTam3atopHbiX HaCTHIL COCTABIISUI 4-5 MM,
B XOZ€ O1LITOB M3MEPSUIMCH PACXOIL CBIPLA 1 KOMBEPTHPOBAHHOIO ra3a. 1 a30-
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06pazrbic nposty krhl (H,, CO, CH, n CO,) anaiu3upoBaimc Ha xp(xm&d///
pe JIXM-8MJI. AKTUBHOCTH x;n AJIM3aTOPA ONEHUBAIACH O0IIEH .ut://
HBIO KOHBCPCHHM METAHOJIA M MOHOOKCHIA Y ITICPOJia (@), d CCIICKT mu#%,
OTCY TCTBMEM 11000MHOIO PO KT, B HACTHOCTH MCTAHA, B CyXOM KOHBC]
MPOBAHHOM ra3¢. OTBITEI TPOBOIMIKCH Ha OOPA3IAX KATAIM3ATOPOB, B KO-
10PIX B KAYCCTBE AKTHBHBIX KOMITOHCHTOB COJICPIKATHCT: OKCHILLI Mapra I,
IMHKQ, KOOAJIBTA M MEJIH, 4 TAKOKC MaJUIaJIMH, HAHECCHHBIE Ha MO UIMPO-
BAHHDBIHA AP UKOBBIA HOCHTE L ITTH-2M [5]
XUMHYCCKHI COCTAB U M (PU3MKO-XUMHUICCKHE XAPAKTCPUCTUKN MOJLH-
priposanioro nocuresst [IH-2M 1 MCCIENY EMBIX O0PA3LOB KATAIM3ATOPOB
npuBeieHbl B Tl 112

Tadauua 1
DUSHKO-XUMUICCKA XapaKTopHCTHKa HocHTemt LLIH-2M
JibHAs O0hem | M

anticcKan

3 T T Pawwiop | Hacwumian | V. § ]
oot | QOB | | omoens, | nosepyocts, | o npowmocrs, | TRMEP |
(apia) | cocras | TPV HoeTs; oot 2o poHoety | mopid |
g | b e | e M ' Ko Sl
IH-2M \cgﬁzﬁo. 45 0085 50-90 032 120-130 | 100-2000 |

Tatnauua 2

XUMHUCCKHI COCTAB U HEKOTOPHIC (JUIMKO-XHMHHUCCKHE XAPAKTCPHCTHIM
KaTaamsaTopos

At | NHMHUCCKHi cocTan ean Obtem tiop, | Mexanmieckan | Hacimioit

N | arwuraropa wace% | novepxsocr, w¥r | ew'n | mpownoem, i/ex’ ;

T 100Mn+05Pd B 32 120 il
[ 2 [10.0Mn +3,0Co+1,5Zn 100 I 130

3 10.0Mn 3.0Cu + 1.5Zn 90 | 125

B a6, 3 jaores pesynsrarsi j1abopatopHbIX ONLITOB HO 3y UCHHIO CPaB-
HUTEJILHOM AKTHBHOCTH TPEX 0OPA3IIOB KATAJ3ATOPOB B HPONECCE KOHBEPCHH
METAHOJIA BOJSIHBIM TTAPOM

Kax BUaHO 13 Tali1. 3, HanbOOJIEE AKTUBHBIM B IIPOIECCE KOHBEPCHU METa-
HOJIA BOJSIHBIM HAPOM SIBJISICTCs OOP. Ne2, Ha KOTOPOM GBUIH MPOBE/ICHBI JIalb-
HEHIIME MCCIICIOBAHMSI.

Tadauua 3
CpaBHUTE ToHAR AKTUBHOCTH KATATH3ATOPHBIX OGPATLIOR B NPOICCCe KOHBEPCH
MeTaHOTa BOAAHBIM Mapon (ycroBms peakumu: (-450'C)

Crencib | AHAJIM3 CYXOrO KOIl rasa, . ;
sebc | W, | Coomomenne
[ co, | e | CHOMILO

"1 | 860 [727 4] 500 Tz

2 oLl [70.9 211 500 1.2

3 870 [66,0 0] 500 1.2

Pe3yinTaThl OILITOB MO KOHBEPCHHM METAHOJIA Ha IIMHK-KOOAJIT-Maprat=
rrope (00p. Ne2) B Jiana3soHe TEMIIEPaTyp 350-500°C, W=500-
2000 vac” (uo napy meranosa) u coornomennu CH;OH/HLC L1=1.5
NPUBENEHDI Ha puc. | 12

W3 pesynbTaToB, NPEACTABICHHBIX Ha pUC. | 1 2, BW)IHO, 41O 3aMETHOC
00pa30BAHKE ra3000PABHELX TIPOY KTOB HAUMHACTCs1 1IPH =350 °C. O6uas
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W, u”
Puc. 1. Bamsiie oGbeMHOI CKOPOCTH, TemmepaTypsi u coorHowenis CH OH/H;O
Ha OGILYI0 CTCMCHb KOHBEPCHH METAKOMA HA UHHK-KOGaLT - MapraHiesoN

KaTaaM3aTope

100
80
60

W=5004" W=1000u"

CO CO,

CH, CH, CO CO, CH, CO CO,

®,% CocTaB KOH-rasa,06%
s
S

11 13 15 11 13 15 11 15 15
CoortHomenue CH;OH:H,0

Puc. 2. 3aBHCHMOCTB OBIICH CTCNICHH KOHBEPCHM M COCTABa KOMBEPTHPOBAHHOM
rasa ot coorsomenus CH,OH/H,O Ha WnHK-K0GAIbT-Mapranucsod
KATATH3ATOpS PH PASHBIX OBBEMHBIX CKOPOCTAX (°=450°C)

CTENEHb KOHBEPCHH (@) € MOBBILICHUEM TEMIICPATYPbl 10 450 (, TIpH.
W=500uac” u coorromenun CH,OH/H,0 = 1 : 1,2, cocrasuscr ~92, 0%
(puc. 1). C nopbIeHuemM OGLEMHOI u(opou 1 10 2000 vac ! OBt crenen,
KOHBEPCHH (1) CHIKACTCsI JI0 ~65,0% (puc. 2). TTobimicnue COOTHOLICHHA
20 CH,OH/H,0 = 1,0 : 1,0-1,2 nOBBImaeT 0GUIy 0 CTeNeHk KOHBEPCHH (@),
nocJic ll‘.l() Hds!“Qfldl— TCsl HEKOTOPOC y MEHBITICHHUC CTCTIEHU KOHBCPCHU METa
Hosa (puc. 2).

B onrmuMaibHBIX. yumnm{x Ha uuuk—mﬁdnm MAPraHIEBOM KaTaJIn3
(006p. Ne2) nipn =450°C ,W=500 gac” ! 1 coornomenIn CH,0OH/H,0=1:1
MOYKHO TOJIHHTh KOHBEPTHPOBAHHBIN ra3 CJICIYIOmEro L()leBd (06.%)
H,=70,9,CO=8,0, CO,=21,1.

3aBuCUMOCTH U3MeHeHust coorHommenust CO/CO, OT TeMIepaTyphi,
emuoif ckopocty u coornomenus CH;OH/H,0 1(.161 cst Ha pUC. 3 u 4.

118



=3
&

Coorsomenue CO/CO;
o o o
(= < Bl

=}

350 400 450 350

t°C

400

450

Pic. 3. Vismencnue cootHomenws CO/CO, oT TeMMEpaTypsl B MPOLCCCe KOHBEPCHH
Ha LMHK-KOBATBT-MAPTAHIUCBOM KATANH3ATOPE TPH PasHBIX OGHEMHEIX
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Puc. 4. Bansnue coorHowenns CH,OH/H,O Ha cooTHoueHHe CO/CO, B npouecce

13

15

KOHBGPCHM HA MHK-KOGATST-MAPraHUEBOM KaTaTu3aTope MPH PasHbiX

OBBEMHLIX CKOPOCTAX
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Puc. 5. 3aBUCHMOCTS AKTHBHOCTH KaTamH3aTOPA (06P. Ne2) OT MPOAOTAHTCLHOCTH
paGoThl (ycrosms ombrra: W-500 tac™, coorsomenye CH,OH/H,O 1,0:1.2)

C HOBBLIICHAEM TEMIIEPATY PbI IIPH PA3HBIX OOBLEMHBIX CKOPOCTSIX COOT=
nowmenne CO/CO, NOBBIIIAETCS, UTO YKA3LIBACT HA TO, 4TO NPONECE
KOHBEPCHM METAHOJIA MACT IIYOKE, YEM HPOLECC KOHBEPCHH MOHOOKCHIA,
yepona (puc. 3). C nosbuuenyem coornomenns CH;OH/H,0=1: 1,0-1,5
B TeX ke yesosusix coorHomenust CO/CO, nonmsKkaiores, ‘l'l‘()yKd}bleC’l Ha
TO, UTO ITYGKE MIET HPOLIECC KOHBEPCHH MOHOOKCHIA yIyiepoia (puc. 4).

I1pw jumTesnsHOM, 200-4acoBOH HENPEPHIBHOM paboTe OOIAs CTECNCHE
KOHBEPCHH METAHOJIA HE MEHSICTCs M paBHa ~90,0-92,0% (puc. 5), 4T0 yKa=
3BIBAECT HA JIOCTATOMHO CTAOMIILHY IO aKTHBHOCTE IMHK-KOOAIT-MapraHie-
BOI'O Karasm3aropa (06p.Ne2).

HIHCTHTYT HEOPIaRUCCKOR XUMHH W 2EKTPOXHMUM
s, P ML Amanse AH Tpysun Tocrynuno 15.06.2002

3.8ML0dY, 6. 3SORIZITLNII, R. 35H1BILNB3NO, G. ROMBINT0,
6.803565d3

B800196MLOL OGSO TGN 3MEIIGLNS FILOL MGAILOT
bybondy

aqmosm@u \;amb mmmjg\nm 5(*51](—;'400[) 3eazgboliomgols Fyhgaeros %2
Botagol G Lothgr m00-geidond-356a0b;
do@a@o"ocem.‘-’n, ma@wgmqsn?mz,ca 300.%: Mn - 10,0; Co-3,0 @
1,5. cn@odorit 3obedgio t=450°C, W=500Lo"' oo ar,msm@nua@v
exoeob CH,OW/H,0=1: 1,5 onobogy Bobob Bhgriee gocy
doocybo yieo Boedob gobggo@obdara s06o, 3. %: H-7
CO=8,0,CO,=21,1.
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V.MOSIDZE, N. BARDAVELIDZE, D. KARTVEI IS!I\'II.L\\\ “‘///
TS.JAOSHVILI, N. MIKANADZE

CATALYTIC CONVERSION OF METHANOL,
BY WATER STREAM
Summary
For water steam methanol conversion a zinc-cobalt-m anganese catalyst (Mn
- 10,0; Co - 3,0; Zn - 1,5) on a ITH-2M carrier has been chosen. In optimal
conditions at t=450°C, W=500 hr”" and CH,OI/I 1,0=1:1,5 a converted gas of
the following composition (v/0) can be obtained: I 1,=70,9, CO=8,0, CO,=21,1
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UDC 66566:577.4
A.DOLIDZE, M. ZHGENTI, O. LOMTADZE, 1. MIKADZE
UTILIZATION OF LIQUID ROCKET FUEL
OF THE SOVIET/RUSSIAN FORMER MILITARY BASES IN
GEORGIA

After the withdrawal of the Soviet/Russian Military Forces from Geor-
gia, alarge amount (about 1000 tons) of poisonous Rocket fuel liquid compo-
nents left behind in the area of the former military bases in Soganlugi (near
‘Thilisi, capital of Georgia), Chaladidi and Meria (near the Black Sea). That
batch of components of liquid rocket fuel was brought to Georgia in 1988.

P.Melikishvili Institute of Physical and Organic Chemistry wa signed
as a provider of works on utilization of liquid rocket fuel components by the
sidential decree No.401 of August 28, 1997, Prof. Avtandil Dolidze was
gned as a coordinator of these works.

Fuel “Samin” TG-02 is a mixture of tricthylamines and isomeric xylidines
(1:1). Oxidizer “Melange” AK-20k contains (in m 9%): nitric acid - 73;
nitrogen oxides ~22; HF ~0,5; H,PO, - 1,3; water - 2,5; etc;

According 1o the Soviet Army instructions “Samin” should be neutral-
ized by boric acid solution later mixed with kerosene and burned in open
furnaces. “Melange” used to be neutralized by caustic sodium solution and
later the obtained aqua-soluble salts were liquidated (Scheme 1)

Scheme 1

Traditional Scheme of Neutralization
(Former Sovict Army Regulations)

For Fuel "SAMIN" [ For Oxidizer "MELANGE"
) fon by diluted boric acid_| (1) Neutrallzation by caustic sodium
(2) Mixing with kerosene

(2) Processing and liquidation of water |
soluble salts |

(3) Bumning with open fumaces

Naturally, we could not just burn the mixture of “Samin” and kerosene
outdoors within the city boundaries or subtropics zone near the Black Sea.

Social factor has an important role in this kind of work. The local popula-
tion is very suspicious about these activitics and demands detailed informa-
tion. I met the representatives of local population and different political orga-
nizations trying to explain them the situation.

Thus during the winter period of 1998-1999 we organized fractional distil
tion of “Samin” on the territory of the Institute. Ahandmade distillation appara-
tus of 200-liter iron tanks was used. Three fractions were separated: (a) up 10
110°c consisting mostly of triethylamine, (b) transition fraction and (c) fracti
of isomeric xylidines at 190-225°C. The transition fraction made only severdl
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percent of initial capacity. Fractions of triethylamines and isomeric lﬁ(ﬁy
were distillated practically in equal quantitics.

entific researches were carried out in Lab conditions lm.l}‘yj.,mn”{b
was used as a solvent in multi-stage synthesis of sex-pheromone of pests.
From the xylidines fraction the xycaine type preparation (anesthetic materi-
al) was obtained. Xylidines were also used to obtain carbamat compounds,
which are characterized by juvenoidic activity. The mixture of acetylxylidines
isomers was formed by interaction of obtained xylidines with ice vinegar
acid. Acetylxylidines could be recommended as stabilizers for 3 +35 % solu-
tions of hydrogen peroxide, etc. [ 1, 2].

The noted examples of S amin” fractional distillation were tested in Lab
conditions but it was nec ry to perform high tonnage test as well. Accord-
ing to the conclusion of the Georgian Institute of Plant Protection the trieth-
ylamine fraction could be used as a contact herbicide. Treatment of most
polluted parts of the railroad net by triecthylamine was performed in less pop-
ulated places using special railway carrige - a herbicide splashier. Thus the
triethylamine fraction also became useful.

Antidetonating compositions based on isomeric xylidines with octane num-
ber 106 were also prepared. Georgian crude oil has paraphine-naftenic nature
and after direct distillation the petrol fraction (so called nafta) has the low octane
number. Addition of 2-3 vol. % of antidetonating compositions, based on xy-
lidines increases the octane number. Thus, the greatest part of processed *“Samin™
was used for increasing the octane number of low-octant petrol [3].

Firstof all, total amount of “Melange” was offered to the Rustavi Chem-
ical Plant AZOT. Amonium Celitra is produced from nitric acid (concentra-
tion 58 %) and costs 4-5 cents per kg, while preparation of “Melange” for
transportation in special volumes, transportation, unloading and condition-
ing using the plant technology increases the production cost up to 22 cents
per kg. Naturally, the plant was categorically against this “gift” because its
amount was too small for the plant (will be elaborated during few hours or
days) and will not compensate the applied expenses.

That is why we worked outa new “Melange” utilization scheme. Diluted
“Melange” was neutralized by aqueous solution of slack lime and as a result
so called Norwegian celitra was obtained. Diluted Norwegian celitra was
used as a fertilizer for local soils (Scheme 2).

> ]

Scheme 2

New Scheme of Utilization

For Fuel "SAMIN" For Oxidizer "MELANGE"
(1) Fractional distillation of (1) Dilution of water
(2) Processing of contact herbicide @) by slack lime
(3) Fractional distillation of xylidines | (3) Processing of Norwegian celitra
(fertilizer)
(4) Processing of antidetonating
ete.
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The first half of 2002 OSCE funded Project of “Melange™ Nelrﬁa\‘l/ﬂ% n
in Meria, Ozurgeti District (about 450 tons). Inplementation of\the. SgE
Project “Melange” based on the Georgian proposal was entrusted’ié #56f.
A.Dolidze. The Group of German experts undertook technicil indp&dtivh
and together with the OSCE Mission in Georgia controls over carrying out
scheduled works. During the final visit the Expert Group made sure that the
OSCE Project was successfully completed. They concluded that:

- The poisonous and environmentally harmful liquid missile fuel “Me-
lange™ was fully utilized.

- The missile fuel neutralized with slack lime was thus turned into a
harmless and agriculturally useful nitrogen fertilizer.

- No accident was recorded during the whole period of works.

- This method tailored for local conditions may be considered as utili-
zation technology for remaining liquid missile fuel in similar storage facities
or on missile bases.

Photos taken during the “Melange™ Project impl: ion are shown in
figures 1-4.

. Melange storage in 4 containers  Fig. 2. Container for mixing oxldizer and
(1 empty and removed) neutralization of nitric gas (little
container)

via TS S X AR A
Fig. 3. Former Samin storage after fin- Fig. 4. Green ficlds enriched by ferti
ishing project obtained from Melange neutraliza-

tion product

Due to the fact that ecological stability of the environment depends on
the main ingredients of the social stability of the population, this becomes
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extremely important. Therefore, the conduction of the rehabilitation 49[1} =
ties stated in the project is considered as one of the main leverages-Tor/ /
stability in the region

101945
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A. B. IOJIMJI3E, M. C. XKI'EHTH, O. I JIOMTA/JI3E, K. U. MUKAJIBE

VTWIM3AIMS XKUJIKOI'O PAKETHOI'O TOILIMBA
HA BBIBIIHNX BOEHHBIX BA3AX POCCHU B I'PY3UU

PeswomMme

Pa3paboranbl HOBLIC CXEMbl y THIIM3ALMU KOMITOHCHTOB JKMJIKOI'O PAKCT=
Horo Toruuea “Camuna” u “Mestanka”. CXEMBI IIPEUIONAraloT hpakiHo-
HyI0 1EperoHky “CaMuua” ¢ IOy YCHMCM TPUITHIIAMUHA M CMCCH KCHITMIM-
HOB, KOTOPBIE HCTIONB30BAHbI JUISE TOJY YCHUs KOHTAKTHOIO IepOMIILA, MHCCK-
THIMIOB, BHICOKOOKTAHOBOH KOMIIOBMIIMK M JIPYIHX Npeiapatos. “Mestansk”
HOCJIE TPEABAPHTEILHOTO Pa3taBICHHS B BOJIC HEHTPAIM30BAJICS BOJHBIM
PACTBOPOM TALICHON M3BECTH € OOPA3OBAHUEM KAILIHMEBOM CENMTPEL D10
YAOGPEHUE NPUMEHEHO JUIH OIITUMH3AIIMH M TIOJIKOPMKH KHCIIBIX HOMB CyO-
TPONUYECKOH 30HbI.
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Georgian Engineering News, 1999, 3, p. 88
2. Kvartskhava G.R., Dolidze A. V., Dolidze L.A., Nonikashvili N. U., Kiri-
akidi A.17, Chedia R.1". Georgian Engincering News, 2002, 2, p. 164.
3. Dolidze A.V., Zhgenti M. S., Lomtadze O.G. Georgian Engincering News,
2002,2,p. 174.
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M3BECTUSI AKAJIEMUH HAVK T'PY31H
03006 LIO0S 2003, 1. 29, Nel-2 CEPUSI XH,M i J)i

b Ju
i M. BEHAITIBUJIM, M. A. APEITUJI3E, K. M. UXEUJI3E,
I IIL JUKOPBEHAJIBE, A 1. KAHJIEJIAKHW, T. I YYAHEUITIBUJIA

101945

KATAJIMTUYECKHWI KPEKUHI' KEPO CMHO-TA30MJIEBON
GPAKIMA (CAMI'OPCKOW HE®TH) B ITIPUCYTCTBUN
KOMIUIEKCHBIX HHEOJIMTCOJIEPIKAINUX KATAJIM3ATOPOB®

Panee namu 6611 paspaboTaHbl HOBBIC KATAIM3aTOPLI KPEKMHTA, B COCTAB

PUBHOM (Da3bl KOTOPBIX BXOJMIIN pastbIie pejikosemenbhbie (Ce, Pr, Ho, Er)
(DOPMBI CHHTETHUCCKOTO IEONMTA THITA Y, a4 B KAUCCTBE MAaTPHITL ObUIM MC-
TIOJIB30BAHBI AKTUBUPOBAHHBIA CEPHOI KMCIOTOM rymOpun (AlY), ackauuTt
(AC) n nekaTHOHMPOBANHBI KiMHOTTTHIONUT (JIKKIT). Ddderxrusuocts yra-
FAHHBIX KATATM3ATOPOR ObLTA OLECHEHA HHJICKCOM AKTHBHOCTH B PEAKITMM KPe-
TATOHHON KEPOCHHO-TA30MICBO# (hpakimn (240-348°C) IPO3HCHCKON
[1-3]

T1eIbio IaHHOM PabOThI SIBJISUTACH Pa3spaboTKa U MCCITEIOBAHNC KaTaJIU-
THYCCKHMX CBOHCTB HOBBIX KOMITIEKCHBIX HEOJMTCONEPIKAIIUX KATAIM3ATOPOB,
HE COJIEPIKATIIX PEIIKO3EMENTBLHBIC JIEMEHTDI, M 6€3 aKTMBUPOBAHMS MATPHIIL!
KHCIIOTOM.

B kavecrie akruBHO# a3kl ObUIM IPUMEHEHBI CUHTETHUCCKUE HICOJIUTBI
HNaY u HIIBM B kosruecTBe 20% OT MACChl KATAJIM3ATOPA, 4 B KAUECTBE
MATPHILLBI - IIPUPOJIHBIC IMHBL - TyMOPHMH 1 ackauuT (60% Macce.). Xumuuec-
KM COCTAB MCIOIL30BAHHBIX IIHH B OKCHIHO#M (JOPME NPEICTaBiicH B Tadi. 1.

KaraJm3aropbi roTOBHIIM METOJIOM OCAK/ICHHS, JUIS YCTO TPC/IBAPHTCIILHO
FOTOBMJIMCE CY CTICH3MM CMCCH 1ICOJIMTA M IITHHbBL B PACTBOPC CyJib(ara ajno-
MuHHsE U3 pacueta 20% Al O, Ha CyMMapHy 0 MAaCCy 1EOINTA W [JIUHBL

Tadauua 1

a

XHMHUCCKHIi COCTAB NPHPOAMBIX FHH - ryMOpHHa M ackauuTa (% Macc.)

l'““':f_f::ﬁ:‘:‘"”“ ‘ $i0, | ALO; | Fe;0vtFeO i TiO, | CaO | MgO | NaO | K:0
|

TymGpuit | 703 [ 172 29 [oa [ 355 ™8 1,0 109
AcKatnT [ 633 [ 203 37 [ 02 | 44 [ 14 [ 47 [20

AJIOMUHMI OCAKIAIIM HKBUMOJISIPHBIM KOJIMMECTBOM BOJIHOIO PACTBOPA
ammuaka. [TosyHueny o cMech GHIILTPUPOBAIM M OCJIOK HPOMBIBAJIH 5 TH-
KPATHBIM KOJIMYECTBOM JIMCTHILIMPOBAHHOM BOJILI, 0CA/I0K (POPMHUPOBAIIH B
HMIIMHIPBE L(Pd5MLp()M 3X3 MM, Cy HIMJIM Ha BO3JLYXC M JIaJICC IPOKAJIMBAIH
1pu 500-550"C B TEUEHUE TPEX HACOB.

Karairusecky o akruBHOCTE NPOTYT CRJICHHEIX KOHTAKTOB OLEHMBAJIN
B PEAKIIMU KPEKMHIA YTAJIONEHOM KEPOCHH-TA30IIeBOM (hpakimu (240-348 C)
IPO3HCHCKOM HETH.

PaboTa (MHaHcHpoBaHa rpaHTOM AKaZemum Hayk [pyiuu
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OTbBITHI TPOBOJMIIM B IPOTOUHON YCTAHOBKE B HHTCPBAJIC TEMIIGPU j%/
45()—6()()0C u 0,7-1,4 qac” oGLemuoil CKOPOCTH, LIpU C\)()‘l‘ll(\l)tglfl}{l{‘_
chiphe:Karanusarop 0,35 L “ﬁq UPJL‘J

PesybTaThl NIPOBEICHHRBIX OILITOB HPCACTABICHDBI B Tabi. 2 u 3

TIPOBEJICHHBIC ONBITBI ITOKA3aJM (TabJl. 2), ITO BO BCEM HHTCPBAJIC TCM-
Heparyp v OOLEMHbBIX CKOPOCTEH KATAIIM3ATOP, COCPIKAIIMI B BUJIC AKTHBHOMH
(aspr eont HNaY, Gostee akTHBEH B PEAKIMHU KPEKMHTA KEPOCHHO-Ta30ii-
JIEBOI (DPAKIIMM, UTO OTPAKAETCS! B BLICOKOM MHJICKCE AKTUBHOCTH 110 BLIXOJLY
6EH3MHOBOM (DPAKITMH, BLIXOJIC I'd3d M COOTBETCTBECHHO MEHBIIIMM BLIXOIOM
HKMIKOTO KaTain3ara. MHIICKC AKTMBHOCTH OTMEHCHHOTO KATAIM3ATOPA MO TH
B /Ba pasa GOJIBIIE, HEKCEIIM OCTATLHBIX. BMECTE € TEM, KaTaM3aTOP XapaK-
TEPU3Y CTCSI BLICOKOH Ia3000paA3y IOTICH CIIOCOOHOCTBIO

OCOBCHHO MPH HOBBLIICHUH TEMIIEPATY PhI - GOJICE OJIOBHHbI IPOITY ICH=
HOTO CBIPbsi IPEBPAIIACTCST B ra3000PA3HBIC IPOJY KIbI PEAKIN

OIBITBI, MOCTABACHHBIC € HEJILIO BLIAICHEHUs! (DAKTOPOB, BIMSIONMX Ha
HPONECE KPEKHHTA (0GHEMHAst CKOPOCTD MOJAMH ChIPLSI M TEMIIEPATy Pa O
ThI), IIOKA3AJIH, 4TO OOBEMILISI CKOPOCTH HE3ABUCHMO OT TEMIIEPATY Phl MaJIO
BJIMSICT HA 1IPOIECC, OJHAKO Julst Kataymsatopa ¢ HNaY-om usMenenms
ra3000pa30BaHMsl 3HAYUTECIHLHO GOJIBINC MO CPABHCHUIO ¢ OCTAJILHLIMU
Hanpumep, na karasmsarope HNaY+AL O /ackanresns rasoobpasosanue
YMEHBIIAETCS B IIPEJIesiax or 21% 110 23%, na karanusarope HIIBM+AL O/
ackaHresib - Ha 21%, na karanusarope HIIBM+AL O,/rymGpu - B ripejieiax
or 15-16%.

H3MEHEHME TEMIIEPATY PBI TIPOLIECCA TOKE MAJIO BIIMACT Ha BLIXO/bI OCH-
3UHOBOM (hPAKIIMK; TTOCHE/IHIE HEIHATUTEILHO YMEHBIIAIOTCS 3d CHET yBE-
JIMYCHMsT Tasa. B HTOM Cliyyac M3MCHEHHE O0pas3oBaHms ra3000pasHbIX
MPOJy KTOB 3HAUMTCILHO BBIIIC Ha KATAIM3aTOpE, conepriaimem HLIBM-
neonut. Tak, ecim Ha karannsarope, cojepxkaiem HNaY, ¢ ysenuuenuem
TEMIICpaTy pbl Ha 100°C YBCJIMUMBACTCA B CPEIHEM B 2 Pa3d, TO HA KATAJIM3d~
rope, conepskauiem HLIBM, ra3000pa30BaHue y BEIMUMBACTCS B 3 pasa

T10JIy YCHHBIC PE3YJILTATBI IIPOBEPEHBI HAMM Ha ChIPLE JIPY NOH XUMHUCCKOI
HPUPOJLBL, & MMCHHO, Ha KEPOCHH-Ta30MIICBOH (DPAKIMHK CaMIopeKoii neru
(rabur. 3). JJaHHbIC TAGJIMIIBI 3 CBHJIECTENLCTBYIOT, 4TO € U3MEHCHMEM XHUMH~
YECKOTO XAPAKTEPA ChIPSI, CBOMCTBA M3y UCHHBIX KATAJIM3ATOPOB OCTAIOTCs
HEM3MEHHBIMH, M B 9TOM ClyHae Karaausarop, cojepskauii HNaY-neonmt,
NPOSIBIISICT BLICOKYIO AKTMBHOCTE B PCAKITMHM KPEKMHIQ, YTO OTPAKACTCS Ha
BBICOKMX [10KA3ATEISIX BLIXOJIA IA3000Pa3HbIX POJTY KTOB H CCICKTUBHOCTH
10 BBIXOJY OeH3UHOBOM (hpakimn. M3mMeHcHUE (haKTOPOB, BIMSIOIIMX Ha [IPO-
1ECC (TEMIIEPaTy pa, OGBLEMHASI CKOPOCTD), B LIEJIOM HE MEHSICT XapAKTep 0=
BCJCHMS KATAJIM3aTOPA 3a MCKIIOYCHUEM CIIY4asi ¢ KaTaau3aTopom
HIIBM+ALO,/rymGpuit (1ipu 500°C ¢ noBBIIEHUEM OGHEMIOI CKOPOCTH
BBLIXOJ 1'a3000Pa3HBIX YITICBOIOPOJIOB Y BEIMUMBACTCS) (Tabit. 3 n4). Yeeim-
UCHHBIC OKA3ATEIIN KPECKHUPYIOIICH CITOCOOHOCTH MCCIICIY EMbIX KATAJIM3d~
TOPOB B JIAHHOM CJTyHae, MO-BUIMMOMY, MOYKHO OOBACHUTE lapaduHo-Hadyre-
HOBBIM XaPaKTECPOM CaMIopckoi nedyrm [4-6].
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Taxum 06pazoM, NPOBEICHHBIE UCCIIEIOBANMST ITOKA3AITN X()p()luy-}t\l(f!%/
KMPYIOHIyI0 criocobnocth HNaY-cozneprkalnero karajusaropa. B oTAgiLy /
CItyHasix JOCTHUIHYT BLICOKMH MHJIEKC aKTUBHOCTH (46,7%) B Ddrl ‘Ihff'uu
Kpekuura ¢p. 240-340 camMropckoit HETH, CENEKTUBHOCTH 110 BBLIXOLY
Oensuna (53,6%) U CTENICHNA NPEBPAILCHUS ChIPbsT (82,9%).

MHCTMTy T QHMtieckol H opranueckoi XHMmn
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E.BENASHVILI, M. ARESHIDZE, K. CHEIDZE, A. KANDELAKI,
T.UCHANEISHVILL G. DZHORBENADZE

THE CATALYST CREAKING OF KEROSENE GAS OIL
FRACTION (SAMGORI OIL) IN THE PRESENCE OF COMPLEX
ZEOLITE-CONTAINING CATALISTS

Summary

Catalytic properties of complex zeolite-containings catalists in creaking
reactions of the kerosine-gasoil fraction of Samgori oil were worked out and
investigated. These catalysts do not contain rare-carth metal modificated zeolit
pha and natural clay was used as a matrix, without acid activation. The
catalysts, worked out in optimal conditions, are characterized by high acti-
vity in creaking reactions. The HNaY-zeolit-containing catalyst shows high
creaking properties. In some cases high index of activity was obtained in the

9. jodoals bylras ¢y 29, Nel-2 129



creaking process of 240-340°C fraction of Samgori oil -46,7% withi:ei%
ity of petrols yield of 56,5% and conversion of raw material o('Szljg“
E
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(300 BotrEnbes Fiodarool s@Brligéoetdo, 10 5@3 Fogobs oo 380-430° %/
G336 @éaols 3ol 0,5 @ Beagsyeob ogehegeoBo. wobaog0 Gons .
©obogob BB 93GMage swdtaoere oger biGesreio gobldindrys i
000L 3350210 Lisbrgagmoo. =

BobsBotaols 6o fBdls goabaog b 0, 133 beidsdcon, e gsdoobgooo 105°C
G336y 3 Loouiol 3ebBogredsBo. go@orrdbodmib goaoom 6ottty
2§ 3og0bong0b 8goreaeno. ol gotrog Bridboggdayen 8ol jaeeg gsBmdoon o
32308000 3oLy b3edfabaenb.

$OGITIEE0060 ool o JolieFotded bl néopgetrrgeb dobols
30306003000 330 o 530bBono Fyorbocb 10 o@d-Be.

3oobrogBss00b 3ol aboatndemare satmymogh gomonlydan fobol-
folo aobuynduyco Db ageo. ¢gd3nhodiziob sfzl bofdat Byoragbos
10°C/on-Bo. ool bobadgrogeda o3aenders 10006 120 Frymsder dbeungban
JobredgiSdo.

Loffgol 68806530 H/C 0rsBogz0trgombo Bowabeos 0,75-b, beagnen dygodygmols 6ok -
Botrob, @agogrodgdarmo gmbobo o mdmymnd@Gteabsman@ol Bogbgbol
OO g98rrgbbol ByBnbgasBo H/C mubogatromds domgndBo
Bgbododobo Grgro oy 0,88, 0,82 @0 0,84. 3bergll go@obydeon 380°C
B09GsEmby,

Ggoduyemol bbdotob Bagsol BydnbggasBe H/C orsbogabroribol Bofuodognyyo
35600 )00t (ygobols cyflogoyl BofbBagrn oo beabols (GBr 1).

28 o6ab%mdngndol Bgbobadobo By Baaomam go@oribomols
Bcepgboreids 6agbob bydobogool LiBargboo, sbdeio, LyeodgbEoool
3oegoom Bogydiee s Bagyols Lo gyrod oo (1, 1, T gaortoo Gebgbor 1,18,
1,28 oo 1,33 /8", boeidmgB2ogs FyluoboBoliogo sbérobeaos (ojobols Bydcsgcoerdor:
14,28; 16,40; 19,38 Bobyyé> %6-0).

3ogéeghdsagool 3amgbol 380°C-bg hoghernds mooegzmo 8 gxbajgoob
#98039603000 3goderagh H/C 0roboqérmbols Bydwna 36dBg6geebols: 0,955 1,01
© 1,06, beagnca 450°C-%g 40 1,17; 1,19 oo 1,19,

g by, 3807 C-bg 1 ol 300 98Bl 3 godondbiné odéns-
oo, bexgnem 450 °C-by go H/C oromiBol gloobootns.

Uodaeng

sbocs

s ByoglgBoms sgsgdanly . saeradabs Lob.
Jooobs o germdetedodaal olbeoesmeo ydelieos 22.01.2002

H. L JOKHJDKERITIBUIIA, M. K. JITEBYAJI3E, T. 11 T'E] ‘EHABA,
I JL JOKATIAPUJ3E, /1. B. KEPKAJ13E

POJIb MUHEPAJIBHLIX KOMIIOHEHTOB B IIPOIECCE
KATAJMTUYECKOT'O OXKMIKEHUS TKUB YJILCKOI'O VIJIsI

Pesome

TpoBeneHa KaTATMTHICCKAS MHAPOrCHU3ALMA TKUGYILCKOTO YIS B ABTO-
KIABE CTICUMANBHOM KOHCTPY KiMH. 10Ty YCHHBIE JAHHBIC Y KA3bIBAIOT HA BOBMOIK-
HOCTB MepepaboTku TKUGY TbCKOTO Y IIst B KMAKOE TOMAMBO.
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DKCMICPUMEHTATBHO JIOKA3aHA CBSI3b MEXKLY AKTHBHOCTBIO Kaﬂmw/ pOB
TI0JTY YEHHbBIX Ha OCHOBE 30J1bI, U KOJTHYECTBOM JKEJe’
(OoxcHA0B).

N.JUEISHVILI, M. DGEBUADZE, T. GEGENAVA, G. JAPARIDZE,
D. KERKADZE

ROLE OF MINERAL COMPONEN
LIQUEFATION PROCESS OF THE

Summary

N THE C
I'KIBULI COAL

Catalytic hydrogenation of the Tkibuli coal in the curing chamber of special
construction has been carried out. The obtained data indicate the possibility of
conversion of the Tkibuli coal into liquid fuel

The relation between the catalytic activity obtained on the basis of the ash
and the quantity of iron-containing compound (oxides) has been proved experi-
mentally.
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DKOJIOT ust
VK 541:549.672.3

CJLYPOTAJIZE, I'. B. LIMLMITIBUJIA, J1. C.UUTIAIIIBUIIH,
H. A. OCHIIOBA, T. K. KBEPHAJI3E

TEPMUYECKHUE CBOMCTBA MOJUPUITMPOBAHHBIX ® OPM
TIIPUPO/THOT O IIEOJIUTA I'PV3UU — CKOJIEITMTA

MeCTOPOKICHUS TPUPOJIHBIX HEOTUTOR MOYKHO Pa3JIe/IMTh HA JIBE OCHOB-
HBIC IPYTIHIBL 1) IEONUTLL, 3aNONHsIONMe PKHJIbL, TPEIIMHBI M ITY CTOTHI B 110~
POZIAX ¥ 2) 10POs1006pasy o me neonutt. I TIEPBOM IPYTIIE MOXKHO OTHECTH
HATpOJIUT, CKOJICIIHT, MEC30JIHT, TOMCOHMT, JICCMHH U Ap.; KO B’lr)p()i’i rpynie
OTHOCATCA TAKME LEOJIUTBI KAK KIMHOITHIIONUT (refiannuT), burmncur,
QAHAJILLIUM, MOPJICHHT, JIOMOHTHT U ap.[1].

B uesiom, jutst ieomiton xaparrepia TH/IPATAIIMOHHO-JICT MAPATAIIMOHHAS!
CHOCOGHOCTH. ONHAKO PsiL LICONUTOR JICTHAPATHPYETCS J10 OIPENEIIEHHOI CTe-
nienu. B psizie ciryuaen nonmast JCTHIPATALHS LICOJTUTOB NPHUBOJIUT K HeoOpa-
THMBIM CTPY KTY PHBIM U3MEHEHHUSIM H K OOLICH JiehopMaIim CTPy KTy phi 21

HH'FPOHMT, CKOJICLUMT H ME30JIUT SIBJISIFOTCST BOJIOKHUCTBIMH LIEOJIMTAMHU U
TIPAKTHYCCKH UMEIOT OJIMHAKOBOE CTpOCHUE KPHCTAUTHYECKOTO Kapkaca, oy~
HAKO, BE/ty T CEOs1 1PH JICTHAPATAIIH PA3JIMYHBIM 06paszom. I3 rpy s Bosok-
HHUCTBIX LEONUTOB B I py3un
HauGosiee pacnpocrpateH-
HBIM SIBJISICTCSt CKOJIEHT [ 3].

O6bekrom Hamrero me-
CIIENIOBAHUSL CITY5KHII HPU-
POJIHBIN LEOJUT — CKOJIETNT,
MecTopoxienust I pysuu (c.
Kypcebn),

Jns mcenenosanus je-
/\/'\s‘ THAPATALMH MOIM(BUIPO-

BaHHBIX Gopm (H-popma)

6 ITOrO HEoUTa ObLT HCIIOJI b=
W/_\A/\/\ 30BaH TepMorpapuueckuit

MCTON aHanm3a. Mceneiona-

I o HMATIDOBOJIIIMCK HA IEpHBA-

100400500 700 900 1000 " rorpa e perreperot pupms
Puc.1. Kpussie JITA MOAM(HUHPOBAHHOTO LEOTHTa “Paulik, Paulik, Erdei”, mo-
- CKOJIelMTa XJAOPHAOM aMMOHMs. | — Hexoa- nens OJ1-102. Makcumasib-

Has (opva; obpaGotanuii: 2 — 0,1 N; 3 - Hast TemmepaTy pa Harpea oG-

012:1:’.": 7::]51: N;lf)"cié;y): 650 (exo= PasLoB 1()00°C, CKOPOCTH Ha-
B w ; rpesa—10°C/vun,
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Tab a 14
PesyaIbTaThi TePMHUCCKOTO AHATH3A MOAH(UUMPOBAHHBIX (NH,CI Nc)vf//

opm crotemwra Ipymn (c. Kypeedu): cropocts 10 C/MMH

0
i TTA N _ATA
OGpasitst ckorerua | oG noteps Toc e
o | Maces, % pec. | at g 2
— 3

12,0 380,410,450, 520 i SO'M‘%‘(::,S 520
oGpaGoTanbiii €5 380, 450, 480, 540, S 382‘72‘]5%2”:,8%7?0'
O.INNH,CI ‘ 720,820,870 K10 900, 1000
obpaGoranmbi o 380,450,480, 50, | MO .
0.25 N NH,(CI & 770, 820, 870, 950 - 5% 0
J—— 179 | 380,450,480 540, | s
I NNHC : 10,820 wio 9001000
uﬁpu()umuuh!ifl . 330 450, 480, 540, pHaGH [ 1380, ‘;57?, gﬂ 240
3INNHCI i 710, 820 k| 900.1000
obpaorainiii 380,450,480, 540, | O | 380,40 480,

i 167 | | 540,770, 820
SNNH,CI 0 820 | ko 900. 1000
obpaGoratnbiii 85 280,380,410,450, | WO | 280, 3‘(’, 47'3?) 430,
025N HCl 7~ 520,750 | oo 1000
oGpaGoranmbiii - 100, 220, 380, 450, o ‘°‘§*0§2‘5’~5’Z,"2'53""
INHCI 3 500, 550,750 e oot
oGpaGoTatbili i 100, 220, 380, 450, e m(;_oézg.igx( ?)50'
3INHC h s00,550.750 || ot

Monudukanus mpoBoun-
JIACh TPEXKPATHOK 06paboTKOH
LECOJIMTA PA3HBIMU KOHLEHTPa-
LHSsIMU PACTBOPOB XJIOPHJIA AM-
MOHHSI ¥ COJITHOM KHCIIOTBI,

Pesynerarsr Tepmorpadu-
HECKOTO MCCIICIOBAHMS! IPUBE-
JCHBI B Tabn. 1 v Ha puc. 1,2,

Tepmorpammel, nosyueH-
HbIC B PE3YJILTATE AHAIN32 00~
Pa3LOB, 00PABOTAHHBIX XJIOPH-
JIOM AMMOHHMSI, B OCHOBHOM
HJICHTHYHEL, OJTHAKO OTJIMHaIOT-
C51 OT TEPMOTPAMMBI HCXOAHOTO
o6pasua. Ha puc. 1 npusenenni
kpusbie JITA ckonenura I'py-
3MH, MOJIM(DHUIMPOBAHHOIO XJI0-
PHJIOM aMMOHUS3I.
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Puc.2. Kpusbie JITA Moau(uumposanHoro wco-
JIMTA — CKOCLMTA COHON KHCIIOTOM. | —
HexoaHas (opma; o6paGoTaHHbIH: 2 —
0,25 N; '& ~1N; 4 - 3N (ckopocTp Harpe-
Ba — 10°C/sum)




Hano orMeruTs, 410 Ha KpuBbix JITA MommduimpoBanibix Gopm ug(g)y—
HUTA OTMEYAIOTCS BBICOKOTEMIIEPATY PHBIC YDPEKTBI, KOTOPBIC HE xup&m"%/
HBI JUISE MCXONHOU (BOPMBI; TAKKE Ha KPHUBLIX HdOJl 109107Ca |
BBICOKOTEMIIEPATY PHBIC YhdeKTbl npu TemMreparypax ~770- 820°C u v)&?aq;mmu
npu ~ 9()()0(,, ascsonmk ~ na 1000°C XapAKTEPEH M JUIst HCXOJIHOIO 00pasita.
O0r11asi 1oTEpst MacChl JUIsi O0PA3IOB CKOJICHNTA, MOAMPHITMPOBAHHBIX XJIO-
PHIIOM AMMOHHUSL, 110 CPABHEHHMIO € MCXOJIHBLIM OOPA31IOM NOBBIIIACTCS U JI0C-
THraeT MakcuMyMa B ciryqae 3 N pacrBopa v cocrasisier — 18,1% (Bec.).

TepMOrpaMMBL, HOJIY ICHHBIC [PH dHAJIM3E MOJM(PUIMPOBAHHBIX 00PA3IOB
CKOJICIIMTA PACTBOPAMH PA3JIMMHBLIX KOHIEHTPAIMH COJISIHON KMCIIOThI, OTIIN-
HAIOTCS KAK OT TEPMOTPAMM MCXOJIHOTO 06pasita, Tak v Jipyr ot jipyra. Ha
puc. 2 npusejieHsbl kpusbie JITA o6pasiia IPy3UHCKOIO CKOJICIMTA, 00pado-
TAHHOIO PA3HBIMHU KOHLCHTPAIMAMHU COJISIHON KMCIIOThI

Tepmorpammb: 06pasiioB, 06paboranHbIX 1 13 N pacTBOpamMM COISIHOMN KMC-
JIOThI, HIIEHTHUHBI M GOJICE SIPKO OTJIMUAIOTCS! OT TEPMOIPAMM HCXOIHOIO 06~
pasua, YeM TEPMOIPAMMBI, TOJIYICHHbIC B Cilyuae 0OpaboTiu — 0,25 N pa
Bopom HCI. Ha kpuBbix JITA 0Gpasiios, 06paGor: AHHBIX 1 13 N pacrsopom
HCI, coxpanien sddert, orvenerbii onko npu 380°C, 1 ero unmencusiocts
ymenbiiena. OTME acTest HU3KOTEMITEpa |ypm>u4 sddexr B unrepsane
TeMmnepatyp (40- 200)°C ¢ MAKCUMYMOM ~100°C. B 510m MHTCPBAJIC TCMIIE-
parypeiTepseTes ~4,5% (BEC.) BOIbI, TOI/IA KAK B YTOM YHACTKE KAK JUI HEXOJ (-
HOTO, TaK v juist Mosuimposannbx Gopm (NH,CI) norepsi macent ne o1-
MCHACTCsL.

[Torepst 0OMmIEH Macchl B Ciiyvae MOJIM(UKAIIMH CKOJICIIMTA PACTBOPOM

HCI noBbIaerest B MCHBIICH CTETICHH, HEM B CIlIyuac NH,Cl u cocrassict
npu o6padorke 3N HCl-om — 14,1% (Bec.).
B pesyJsisrare npoBeICHHONO HCCIICIIOBAHMSI MOXKHO OTMETHTb, 4TO B CIIy-
MOJMOUIHPOBAHHS IPY3HHCKOTO HPUPOIHOIO HEOIUTA — CKOJICIIATA HMC-
€T MECTO CTPY KTy PHASE MOJIM(DUKATIHS IICOIUTA, YTO OTPAYKACTCS HA XAPAKTepe
repmorpamm. Kak Ha MCXONHOM, . TAK 1 B CayHae MOIM(DHIHPOBAHHBIX OOpas-
LOB IPH TEMIICPATY PE ~ Ha 1000°C ormesacTes - YK3OTIHK, UTO BBI3BAHO CTPY K-
TYPHBIMU H3MCHCHHUSIMH B LICOJIUTC.

4l

MHCTUTYT QUIMHECKoR W OPraHHUICCKOR XKMHH
wum. T Menucumpuan AH Ipysun Toetynuno 17.10.2002

L. TJOMGOII, . BNGNB3NN, R. FN3TB3NDN, 6. MLOSM3Y, 0. 333065

L535®0NBILML 2TEI>HN30) BIMETOMNL — L3MLIBOGNL
8MROVBOGNGIFILN BMGBI>NL MGV 0I30LIdIBN
byboydyg

BbFogeorns bgstroggemeb by godob (U gumélgdo) dn@angotrbac
@e63gdol (NH,C1 s HCl-00 wodzidoggbuymo) mgbdy Lg3gBo.
g

30!

Lo o@ob o3 5 3oL J j3039%0l 'Bobnhhau‘mm oan(va ol
3OICOS)! 'oau g 0 (20bogaCoH
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Aojlodlgrgyon d6dRgfoeibs sofiPBgbo 3N NH,C 1o BgdobggnsBo — 18,1465),
boree 3 N3 3900l 030 Bocepghl 14, 1"»(V)bxf%~10
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101935

S. UROTADZE, G. TSITSISHVILI, D. CHIPASHVILI,
N. OSIPOVA, T. KVERNADZE

THERMAL PROPERTIES OF THE MODIFIED FORMS
OF SCOLECITE - NATURAL ZEOLITE OF GEORGIAN ORIGIN

Summary

Thermal properties of the modified forms of scolecite (of the deposit of
v. Kursebi, Georgia) (treated by NH,Cl and HCI) were studied. During the
treatment of scolecite by NH,CI the maximum value of total mass loss was
observed when 3 N NH,Cl was used, and it was equal to 18,1 mass.%, while
during its treatment by 3 N HCI — it was equal to 14,1 mass %
changes of the zeolite were observed at th olecite modification, which
was expressed in the nature of thermogramms.
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UDC 549.67:633.1
S. UROTADZE, G. TSITSISHVILI, T. ANDRONTIKASHVILI,
T. KVERNADZE, N. OSIPOVA
YIELD AND PROPERTIES OF WINTER WHEAT GROWN
ON THE SOIL ENRICHED BY LAUMONTITE-CONTAINING
ROCK

The XXI century puts into the forefront a rather actual problem: what will
be the situation with the foodstufT for the mankind? Will they be enough for
the provision of all population of the planet? According to the UNO progno-
sis the population of the world will grow up to 8 milliards by 2015, that is at
about half as much again compared to the present day quantity.

At present, soil still remains our main feeding source. Namely it ensures
the existence of flora and fauna on the globe. But the area used for agriculture
is catastrophically decreasing under the influence of natural and technical
crosion, very often induced by unreasonable human activity. Thus, for the
recent hundred years about 2 milliard hectares, that is 27% of the whole lands
suitable for agriculture have been lost [ 1]

In this connection, the scientists of the world come up against the basic
problem to achieve growth yield of agricultural crops at the expense of inten-
sified and rational use of mineral fertilizers as well as against re-cultivation
of exhausted, polluted land plo

Recently, in plant-growing practice the agricultural cconomies have started
to apply natural zeolites of sedimentary origin [2-6]. With this in view the
works are carried out in two directions, on the open and protected ground for
growing cereals, stone fruit crops, vegetables, drug and decorative plants.

Among them, cereals occupy the leading place in the world agriculture.
They are the principal sources of food for people and fodder for cattle. The
yield of these crops determine mainly the existence and welfare of the popu-
lation on our planet. The major cereals include: wheat, rice and maize and the
territories occupied by these crops in the world amount to 70% of all the
planted areas [7]. Among them the most ancient crop - wheat is distributed
most widely. The area of its distribution encompasses the territory from arc-
tic circle to the South America and South Africa.

As early as 1976-78 it was shown that introduction of one of the varicties
of natural zeolites of sedimentary origin - clinoptilolite-containing tuffs of
the deposit of Itaia (Japan) into the soil results in the growth of wheat yield by
15% [2]. Multiple works dealing with growing wheat under the influence of
natural zeolites giving positive results were carried out in the former Soviet
union [3]. Thus, [8] application of a mix of 10 t clinoptilolite-containing tuff’
and mineral fertilizer N 5,15 K oo kg/hain the chestnut soils (non-irrigated
and irrigated) of Karabakh steppe (Azerbaijan) led to the increase in the yield
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of winter wheat, correspondingly by 28 and 14%, compared to lhc_KmlyZ%i/

Wheat was used as a test crop for determination of productivity md: o/
substrates consisting of clinoptilolite impregnated by NH, and K, ;‘yﬁ mﬁw .
containing rocks (apati‘e) and sand [9]. On the soils extremely coftamiinat o
by heavy metals, used Tor growing wheat, the expediency of d]'lp'H,d\lU“ of
organo-zeolite fertilizers was shown [5,10]. The authors consider that pos
tive influence of this fertilizer, as has been shown by us previously [11], is
connected with the creation of favorable microbe landscape in the soil.

It should be stated that in most of the works devoted to plant growing
mainly the clinoptilolite-containing tuffs were used.

Our study aimed to expose a possibility of the other, practically not ap-
plied zeolite of sedimentary origin -laumontite in plant growing, likewise, on
the example of wheat growing.

Experimental

Experiments were conducted in field conditions - in the vicinities of a
village Kvemo-Chala, Kaspi region (Georgia), in three series, eleven vari-
ants, 4 replications.

The first variant (absolute background) - pun, soil, without fertilizers

The second (control) - the soil contained mineral fertilizers at a ratio

NP 00Ky kg/ha. (This norm of mineral fertilizers is reccommended in the Re-
public for whcul growing). Both variants served as the objects of comparison.

The I'series of the experiments: the third, fourth, fifth variants only lau-
nmnlnl\, L,OﬂldlllIHE rocks were introduced, correspondingly; 200 g/m~, 400
ym 600 ﬂ/m ;

The II series of the experiments - the sixth, seventh, eighth variants com-
bination of laumontite rocks and mineral fertilizers according to the agro-
u:uhnical norms fixed for the I{cnllblic = NP 00K g kg/ha, correspondingly
200 g/m”, 400 g/m2 and 600 g/m” of laumintite-containing tuff and the full
dose of mineral fertilizers.

The third series of experiments: ninth, tenth, eleventh variants - combina-
tion of laumontite- n,m\t(nnm;: rocks and a half dose of mineral fertilizers,
correspondingly 200 g/m 400 g/m~, 600 gmz laumontite-containing and
mineral fertilizers at the ratio NP (K o kg/ha.

Laumontite-containing rocks of the deposit in the vicinity of Tbilisi, near
the Botanical garden were used in the present work. The laumontite content
in the rock amounts to 60-75% calcium dominating in cation composition
The rock, alongside with the zeolite, contains montmorillonite, chlorite, py-
roxene and other minerals [12]. This zeolile is characterized by high cation-
exchange capacity, CEC (meq/g) - 4.25, which practically is twice higher
that that of the clinoptilolite.

Soil used for experiments - dark-brown, weak-alkaline. Below, Table 1
gives some indices of the original, as well as of the enriched by launmontite
sund Table 2 - gives its granulometric composition.

As seen from Table 1, the pH and humus content in both samples is prac-
tically identical, as to sample 2, introduction of laumontite-containing rocks
into soil increased, as was expected, the amount of the up-taken Ca.
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abl ,{/
Some indices of original soil and the soil enriched by laumontite-containing ock” /
600 g/m’

]

Content of up-taken per mg/100 g soil *7~~
Sumples | PH | Humus, — Sum [
HO| % | Cu | Mg | B o0 ondMg | of CaandMe
- 607
Soil 83 | 183 [1934 1302 - 32,36 :A“"’“/“’
1 - . = ) -

Soil containing g -
Jaumontte | 8 | 133 |22 [ 128 3720

Table 2 shows thatin this soil the fraction of granulaton <0.01 mm predomi-
nates, therefore it may be attributed to the clayed, so called heavy soils [13]
Table2

Granulometric (fractional) composition of original soil and soil enriched with
laumontite-containing rock. %

Size of particles in mm and their percentage ]

Samples 1:0.25 | 0.023-0.05 | 0.05-0.01 | 0.01-0.005 | 0.005-0,001 | -0.001 |

o | om mm | mm | omm mm | mm

Soil [ R ) 3 18 20

Soil contaning I .

laumontite 0 32 2 8 ‘ 15 23| 4

’I‘hlﬂ: experiment was carried out on separate trial plots; each plot equaled
to I'm™. In all, 44 plots were used. The distance between trial plots was 50-
70 cm (Scheme).

Scheme of experiments

Replications Variants
T P S I N TR
] w9yl s 765 ]| 4]38]2 1
[T} Ll2 sl a5 [ 6 [ 7 [ & oil0]u
v e [0 w7l el s & | a2 1

Absolute background (soil without fertilizers) - The first variant: Control (soil with
fertilizers) - second variant;

I series of the experiment: (thizd, fourth, fifth variants)
IT series of the experiment: (sixth, seventh, cighth variants)
111 series of the experiment: (ninth, tenth, eleventh variants)

‘Winter wheat served as a lz,xl crop (Triticum L) of the species Aisi (Pro-
duction Association *, of Tserovani, Georgia).

Prior to sowing, soil was sub[u,l«.d to plug treatment. The mineral fertil-
izers, of about 100 and 50 f,/m and the corresponding amount of laumontite-
containing rocks were applied.

Wheat sowing was made on 11.11.2000, by manual embedding of seeds
into the soil (600 gruins/mz) Germination of seeds proceeded in ten days
after sowing. Wheat yield was gathered on 16.07.2001.
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The yield of wheat and straw mass output from four rep]iculiqnww
calculated in g/ha, together with the relative indices of yield of wheat |
and straw mass outputs and mass of 1000 wheat grains, RCY %, SN
RMG %, against absolute background and the control with NPKf! UHUJJUJJU

The mostimportant indices such as mass of 1000 wheat sceds were deter-
mined, which characterize technological properties of grain and the plant
root weight according to the influence of laumontite as well as their mixes
with mineral fertilizers introduced into soil

In all variants of the experiments some biometrical indices of wheat were
determined. Part of the given ficld experiments were subjected to mathemat-
ical statistical treatment with determination of the least significant differ-
ence (LSD 49) to establish the level of probability and the relative accuracy
of the experiment - SX%.

Results and Discus

The obtained results dealing with the influence of laumontite-containing
rocks and their combination with mineral fertilizers on the productivity of
wheat grain and straw mass output, as well as the important index for the
estimation of technological properties of seed, such as a mass of 1000 wheat
grains, are summarized in Table 3

As evidenced from the data given in Table 3, application of mineral fertil-
izer, as could be expected, favorably affects the productivity of wheat grain
and straw mass output, but markedly decr s the mass of 1000 wheat grains.
All these data are the averaged values of four replications in separate vari-
ants. The mass of 1000 wheat grains, determines the productivity of agricul-
tural crops. The heavier the weight of seeds - the higher the productivity [16]
In our case, mineral fertilizers do not make favorable influence on the mass
of 1000 wheat grains.

Introduction of laumontite-containing rocks into soil makes significant
influence on the growth of productivity of wheat grains and on the straw
mass output, as well as to a smaller extent, on the mass of 1000 wheat grains.
This effect increases with the increase of doses of the introduced zeolite-
containing rocks. Thus, at the enrichment of soil by zeolite, at the rate of
600 g/m* | productivity of wheat grains increases against the absolute back-
ground (the first variant) at 100%, and compared to the control with fertiliz-
ers (the second variant) at 40%. The similar situation is observed in case of’
straw mass, productivity increases correspondingly by 60% and 24%, and the
mass of 1000 wheat seeds - by 6.8% and 14.6%

Not entirely the usual picture is obtained when laumontite-containing rocks
together with mineral fertilizers are used [3] but it coincides with the data
presented in [ 17] devoted to the study of the influence of laumontite-containing
rocks on the germination of wheat seeds.

Itis known, that application of natural zeolites on the background of min-
eral fertilizers results in the increase of the productivity of agricultural crops
[3, 8], while in our case, with the increase in the content of mineral fertilizers
in a mix, the positive effect of laumontite-containing rock is weakened (the
third and especially the second series of the experiment).
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Such an important positive effect of the influence of laumontite-contain-
ing rocks on the productivity and some other indices of wheat is difficult to
explainyet. In the first place, most probably laumontite, similar to other zeo-
lites, favors preservation of humidity in soil for some period of time, which is
most iniportant for sowing and germination of winter wheat. In the second
place, laumontite-containing rocks are characterized by significant cation-
exchange capacity against clinoptilolite, which is relatively often used in the
practice of plant growing. In the third place, we consider that in winter-spring
period under the influence of laumontite, apparently soil conditioning and
creation of favorable microbe landscape in it is taking place [ 10, 11, 14].

The main unfavorable effects exerted on the growth of plantings, which
can not be eliminated by traditional methods, are determined by the stresses
of the root system in the soil.

Development of the root system of plants contributes to the cultivation of
soil and provides conservation of soil aggregates of the size exceeding 250 pm,
and prevention of erosion processes

A series of works showed that application of natural zeolites contribute to
the development of plant root system even on the contaminated, infertile
soils, and result in its conditioning [ 5, 8] - the creation of optimal structures.
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designed for creation of golf fields at the application of substratgyhasedion

times more than the control [19]

In our experiments the increase of plant root mass also takes place, calculat-
ed from 20 plants taken from every variant and four replications, that is, aver-
aged value out of 80 plants of one plant - g/plants Alongside with it, the regular-
ity, similar to that observed with the yield of wheat was detected. Maximum
growth in the weight of wheat root takes place at the upglicuuon of only laumon-
tite-containing rocks to the soil at the ratio of 600 g/m”. Compared to the abso-
lute background (first variant) the increase amounts to 125%, and compared to
the control with mineral fertilizers (second variant) - 39%. Apparently applica-
tion of launiontite to the soil contributed to the creation of favorable water re-
gimceand structuring in the zone of root system - rhiz sphere.

Factor, notinferior in its significance, in plant growing is the maximum
germination of seeds and further development of plants, with a decrease of a
possibility of their death.

The present work, in connection with the above stated, considers the is-
sue of the influence of launiontite-containing rock and their mixture with
mineral fertilizers on the example of germination of wheat seeds and the
process of ear formation and development (Table 4). As seen from Table 4
the process of ear formation in the first v- iant (absolute background) is greatly
lowered, output of stems forms 53.2%. Application of mineral fertilizers to
the soil markedly increases the stem output up to 86.3%. Approximately such
is the case when only laumontite-containing rock is applied into the soil, but
the effect is strengthened with increase in the zeolite dose. Thus, at the rate of
laumontite - 600 g/m2 -itis equal to 93%

Tabled
Influence of laumontite-containing rock and its mix with mineral fertilizers on the
germination and development

| Total quality [~ Quality of T Quality of stems | Output of
Variants { stems, stems with - 2
5 without ears, pes/m stems (%)
pes ears, pes/in
First 2980 21,0 532
Second 155 86,3
‘Third ) 17,0 85,7
Fourth 14,0 88,7
Fifth 18,0 929
Sixth | 12,0 7838
Seventh | 500,0 | 15,0 85.8
[ Eighth [ 3183 10,0 88,1
[ a0 | 852
s, I 3
S35 | — 07

Note: Quantity sowing of wheat seed per square meter: 600 pes/m”
Application of a mixture of laumontite-containing rock and mineral fer+
tilizer, somewhat weakens this effect, but it is somewhat higher than in case
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of using only mineral fertilizers. Process of ear-formation in all Vdﬂdl\l\:df)/?
from the first one, is high, and the number of stems without ears is 1n~.1gn /

cant, from 1.9 t0 3.5%. 13530
Under the influence of laumontite-containing rocks and their mix¢és Wit

mineral fertilizers the alteration of biometric indices of wheat (Table 5) also
takes place. The obtained data given in the Table prove that under the influ-
ence of mineral fertilizers, as well as of laumontite-containing rocks, the
stems are lengthened. This, somehow may provoke danger of their lodging,
which is not desirable of course. On the other hand the increase of the length
of ears conditions the growth of amount of grains in the ¢ hus, the aver-
age quantity of grains in the ear (in 20 plants of four replications) on the pure
soil is equal to 32; on the plots, where the mineral fertilizers were used - to
40, and in the fifth variant, whur«, only the laumontite-containing rock was
applied in the amount of 600 E/m - t043. At this time, correspondingly, the
mass of grains per ear increased: 1.07 g; 1.31 gand 1.7 g.

Table5

Influence of laumontite-containing rock and its mix with mineral fertilizers on
some biometrical indices of wheat

Varians | Lengtiol | Lengthof [ Amount grains | Weightof | Weightof
stems, cm | ear, cm perear | earg grains per ear, g
First 92.5 83 320 | 1B 1,07
Second 100,0 BE] 40,0 159 1,31
Third 987 10,6 37.0 143 127
Fourth 101,9 1,7 375 1,93 148
Fifth 1052 126 3.0 223 1,70
Sixth 102,5 10,7 34.0 134 1,16
Seventh 99,2 11,0 38,0 1,57 128
Eighth 1030 4 38,0 2,06 1,40
Ninth 974 .5 38.0 1,49 131
Tenth 1032 11,2 39,0 1,73 1,39
Eleventh | 1034 11,6 40,0 1,85 147

Thus, summing up the obtained results, we can make the following con-
clusion: the application of laumontite-containing rock in plant growing, with
wheat taken as example, makes positive effect on the quality and quantity
indices of this crop. Moreover, their influence is exposed in a greater extent
than in case of application of mineral fertilizers,

Georgian Academy of Sciences
P. Melikishvili Institute of Physical and Organic Chemistry Received 17.11.2002

L. TOMG S, &. GNBNB3NL0, 7). S6RXOMBOSTI30XN,
0). 333665dJ, 6. MLO3M3S

MIMESNGBIBB3I() 35600 358RNVGIZI 605R63BI MI3S60L0
L¥BIBMRIMAM bMGHSLOL BMLOZLOSEMBS RS MB0LI>I>N
: bgbondy
BahgBBoo Lafotoggrmenls sanerdgondotrgmdols (Mogmbqbamwboﬁn o @oaa»
b369) coeBobodB 3o JoBol gsdebydols Fobodgrpdrede Lsdgd
10. Jodoob byl @. 29, Ne1-2 143




wob amag-)ﬁnbah adbagérndgn Bodoofiobbies Wagaey soamaqaﬁn, 3 3:%36
0 GabGNO S EnGeE 3e80yBd o 0J6gbs Ldydcgonrd o
“aobo”. (g0 FbOACIBO 04 GITHVL B0 aw )- g5l g ol
303oobotrgmbe mghmdd qa&oaﬁ@?n, gl 963gcndad (a4 TSERR).
ol aeBco g8egBdarmo oge bz Boagogo - 1 goboobdo, bm@m
bogmﬁ@&m@m@ 1 gofr03b0. B0oge30 398obndremo dobghomritn babidom,
NP o0 Ko d/3-50 3056306285800, conboroi 502006880 Boaboo o rcaisntors
Bbenonco coeBeb0ERcaemo 4060, oliggn obo Barogg Bogormo Labiyonsb.
3oBboEy0s rdebEoddgdaaco J96obs @ dobo dobgbogrné uoum.vmz
Batoggol aogeagbs, Gragrb berbdmob mgliznob sedeigbydabs, omategBobs o
@omgmog03bydsby, oy dob Bordpetoze aoﬁqqs']?)@ 8. ;]]b&«]«‘m&]b@m;
Fcegagdol Logydgarby godmmgerogmos 3006mds o bodgol
98cbogogro bsBzsgnare, cobiglboo 3963 ]mf’»dbnqmﬁ
@00 Jobob pedrgBybo Loddenenrer eatabroob dornabol
Bogogrootty whggbadl onBom gogrngbol 03 grcm@ainls oruogbridéog o botaob-
beab oo Bohggbybog¥by; 98sb;ob, creideaB ool ogboma gogeghs damsgmnds
3960 botrobboon, gocaér BoBrseman bl dgdol 4s8eaggbdobiob.

C.JL YPOTAJI3E, I'. B. IMIIMITIBUJIU, T. I AHAP OHHUKAIIIBUJIN,
T. K. KBEPHAJI3E, H. A. OCUTIOBA

YPOXKAUHOCTH M CBOUCTBA O3UMOM 1IN EHUILIBI,
BBLIPAIIEHHOM HA IOYBE, OBOTAINEHHOM
JIOMOHTUTCOJIEP)KAIIEN I'OPHO TOPOJIOM

Pesome

B pabore noxasana nesiecoopasHoCTh HCIONL30BAHMS JIOMOHTHTCONEP-
sKaIei ropHoit mopossl (I'py3MHCKOE MECTOpOJICHNE, OKp. TOmmcn, p. la-
Gaxara) JUist BLIpAL 03UMO}A 1111}

DKCHEPUMEHTBI IPOBOIMIIMCEH B IOJICBBIX Y CJIOBHSX HA TEMHO-KOPHUIHE-
BLIX 1104Bax. TeCTOBOM KyJIETY PO CITy KMl O3UMast neHuia. OnbIThl OblUM
BLITIONIHEHA! HA OTACHBLHBIX ICISTHKAX B O/IMHHAIIATH BADUAHTAX, UCTHIPEX
TOBTOPHOCTSIX. AGCONIOTHBIM (POHOM CIIyIKHIIA YMCTast TOHBaA 63 yI00penuii,
KOHTPOJICM - [104BA € Y100PCHHSMH, & B OCTAJILHBIX BAPHAHTAX B IOYBY BHO-
CHJIMCH KK JIOMOHTHTCOIEPIKAIIME TOPOJIbI B PA3HBIX KoJmuecTBax (200, 400,
600 I/Mz), TAK M MUX CMECH € MUHCPAJILHBIMM Y/IOOPEHUSIMHU.

PaccMOTpEH BONPOC BIMSIHMSE JIOMOHTHTCOIEPIKAIIEH MOPOJUbI M X CMECH
€ MUHEPAILHBIMK YIIOOPCHUSIMU KAK Ha IIPOPOCTAHNE CEMSIH, CTCOIIC- M KOJIO-
co00pa3oBanmst, Tak U Ha GHOMETPHYECKHE NOKA3ATENH MIITCHHITbL.

Bhrumcsiena yposkaitHOCTh MIICHHITBI M BBIXOJI MACChHI CONIOMBI B CPE/THEM
M3 YETBIPEX MIOBTOPHOCTEH O OTACITLHBIM BapraHTaM. [TOKa3aHO, 4TO 1pH-

JIOMOH M TCC ALLCH 10POJIbI P BHIPATIHBAHMH O3UMOM TiLie-
HHIbI OKA3bIBACT TIOJIOKNUTEILHOC BIMAHME HA KOJIMYCCTBCHHMIC M KaYeCT=
BECHHBIC MOKA3ATEIIM YTOM KYJIETY PbI; TTPHHICEM, (G DEKT MOJNOKUTENLHONO BO3-
JICHCTBUS JIOMOHTHTA IIPOABIISETCS B GOLIICH CTETICHH, 1EM TPH HCTIONB30-
BAHMM MUHCPAJILHBIX YOO CHMIA
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H. [II. BATATYPUSI, A. B. IOJIUI3E, P. B. YAT'YHARA

N3 UCTOPHUU ITPUMEHEHUSI OTPABJISIIONIINX
CPEJICTB BI'PY3Un

Pesiome

M3yuenue IpeBHUX IPY3HHCKHUX DY KOIHUCEH NOKA3AJ10, HTO BOTIPOCAM 1HPH-
MEHEHHMSI OTPABJISIOIIMX BCIICCTB POTHB BUICH, GJIOX, PECMBIKAIOIMXCS! 1
mbnnei B knure Kananesm “Hecpapnenuniit kapaGaumn™ (X1 B.) nocasimena
49-s ryiasa. [IpoTHB BIIEH 1 GII0X PEKOMEHJTyE€TCSI OTBAP KABKA3CKOTO OKOII-
nuka. [puMankoi Juist 610X CITYKHT NMOJICHO, CMA3aHHOC CKOBBIM KUPOM
JUist OTTTY PMBAHMS ITIPEC] YLMXCST T1C OKyPHBACTCSI CEPOR, a JUIst
YHUHTOXKECHHMSI MBIIICH MCTTONB3YETCS CMECh OKCHJIA CBHHILA, CYXOTO HABO34,
MOPO3HHUKA 1 OCJICHBIL
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N. BAGHATURIA, A. DOLIDZE, R. CHAGUNAVA

FROM THE HISTORY OF TOXIC SUBSTANC

Summary

Exploration of ancient Georgian manuscripts showed that the 49th chap-
ter of Kananeli dedicated to th related to applying poisonous sub-
stances against lice, fleas, mice and reptiles. Decoction of Symphytum Cau-
casicum is recommended against lice and fleas. A log greased with hedge-
hog’s fat may serve as a bait for fleas. In order to scare off reptiles a room
smoked by sulfur a mixture of lead oxide, dry dung, hellebore and henbane is
used for exterminating mice.
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H. T KAPKAIIAJI3E, A. B. IOJIMJI3E

XPUCTE®OP APENIN/[3E - OCHOBOITOJIOXKHUK
XUMHUYECKOI'O KATAJIM3A BI'PY3UU

Pesome

Hcenenosanus B 06ract katasmsa B 1Py 3uM OJUTIM U3 HEPBBIX HAYAThHI
Xpucredopom Hocuposutiem Apermise, KOTOphiii BHEC CyHICCTBCHHbII
BKJIAJ1 B U3YHYEHUC MCCTHRLIX MECTOPOXKIIEHMH HedTH 1 B 0O1aCTh HCCIEno-
BAHUS KATAJMTHHUCCKUX NIPEBPALLCHUTT Y IICBOIOPOIOB HEdTu. OH O/IHUM U3
TIEPBBIX PUMEHMII MEL THBIC IIMHBI M IIPUPOJIHBIC HCOJMTHI JUIsE Pa3pasoTku
KaTAJTUTHCCKIX CHCTEM. Ero MCCIIENIOBAHMS PACIIPOCTPAHMIIUCEH B OOJIACTL
KATAIHTUYECKUX TIPEBPATICHHI PA3HOOOPA3HBLIX OPrAHHYECKHX COEIIMHEHMIA,
CO3/1aB (hy HIAMEHT JUISl Pa3BHTHS B I Py 31MM X UMUUIECKOH MPOMBIILICHHOCTH

Xp. Apemse BOCIuTa IPyIiy NEpCHeKTUBHLIX YHEHBIX, KOTOPBIC, pas-
BHB HCCJICJIOBAHNSA B 00JIACTH KATAJIMTHUECKUX TNPOHECCORB, CO3JI4JIM HOBBIC
J1abopaTopuu.

N. KARKASHADZE, A. DOLIDZE

CHRISTEFOR ARESHIDZE — THE FOUNDER
OF THE CHEMICAL CATAI S IN GEORGIA

Summary

Christefor Areshidze was among the first scientists who started rescarch-
es in the area of catal in Georgia. He made the an essential contribution
to studies of the structure of local oilfiel nd to re:
transformations of oil hydrocarbons. He was one of the firs
applied local clay and natural zeolites to development of
His researches were ex*2nded to catalytic transformations of various organic
compounds, which layed the basis for development of the chemical and pet-
rochemical industry in Georgia

Ch. Areshidze brought up a team of perspective scientists who developed
rescarches in the area of catalytic processes and created new laboratories.
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DEVELOPME!

T OF THE SCIENCE OF ORGANIC CATALYSIS IN
GEORGIA

The research works in the field of organic catalysis in Georgia started by
Academician Ch. Areshidze (1906-1982), who studied the chemical compo-
sition of the Georgian oils, catalytic transformations of hydrocarbons which
are petroleum components or are formed as a result of petroleum processing
The aim of these researches was a purposcful transformation of petroleum
through catalysts prepared on the basis of local mineral raw materials. He
used the Georgian montmorillonite clay — gumbrin and in the presence of the
catalyst, prepared on its basis the investigated transformations of petroleum
hydrocarbons and compounds containing heteroatoms. These researches sim-
ulate those processes which occur in the Earth’s interior by contact of petro-
leum with mineral clays|[1].

Usually, during investigation of the chemical composition of the Geor-
gian petroleum, Ch. Areshidze together with his colleagues frequently ap-
plied catalytic processes. The cycle of works devoted to research of catalytic
reactions of olefinic and cycloolefinic hydrocarbons, formed as a result of
petroleum processing carried out by Ch. Areshidze, has both theoretical and
ical importance.
¢ of olefinic hydrocarbons isomerization of a carbon chain, and
migration of double bond proceed and promote an increase of octane number.
Using the specified catalysts it is shown that the structure of cyclenes chang-
es not only by contraction and expansion of a cycle but also by migration of
a double bond. It is necessary to note that Ch. Areshidze onc ot the first
investigated synthetic and natural zeolites in catalytic processes that eventu-
ally expanded considerably the arca of application of this valuable mincral
raw material.

Hereitis necessary to note major rescarches of Academician G. Tsitsish-
vili which are devoted to study of mor.tmorillonite clays of Georgia and phys-
ical-chemical and other properties of aatural and synthetic zeolites that formed
basis for development of new catalysts.

The development of catalysts and catalytic processes used for practical
purposes, carried out by Ch. Areshidze and his colleagues are rather impor-
tant. In this aspectitis necessary to note those works which are performed at
Tbilisi fat-processing factory and at the Rusthavi chemical industrial com-
plex. At the Tbilisi fat-processing factory the catalyst and the method are
developed which during manufacture of margarine exclude the use of pre:
sure-filters and allow one to carry out the batch procedure of hydrogenation
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of liquid fats in a continuous way. The duration of functioning ol‘lhié@a‘l%
is high, and its application allows to save valuable metals. ’

For many years the correspondent member of Academy G. Chi uq £G4 ﬂﬁéﬁ-j
1996) cooperated with Ch. Areshidze; the works of G. Chivadze are devoted
to the problem of development of new catalysts for processes of hydrogena-
tion, debydrogenation, dehydration, isomerization, oxidative aminolysis, alky-
lation and cracking [2]

G. Chivadze used the Georgian clays and zeolit catalysts for dehydra-
tion reaction of aliphatic and cyclic alcohols. He also investigated cyclization
and amination reactions of two-atomic alcohols, resuling in formation of the
important organic compound — tetrahydrofuran, which is a monomer in manu-
facture of nylon and is widely used for preparation of an adipic acid. Through the
chosen optimum catalyst, as a result of reaction of amination with the chosen
optimum catalyst, the valuable substance - pyrrolidine - is formed

G. Chivadze prepared calalysts containi ng various Georgian natural alumi-
nosilicates and transition metals, and also investigated the role of humidity of
the catalyst during its extrusion. Synthesizing practically important aldehydes
and ketones by processes of oxidation and dehydration of aliphatic alcohols, he
receives the important and interesting results. Of special note is the reaction of
oxidative aminolysis of olefinic and al kyl-aromatic hydrocarbons as a result of
which the important alifatic and aromatic nitriles are formed. Using this method
the acrylonitrile and benzonitrile are formed with high yield which are the im-
portant raw material for manufacture of synthetic fibres and rubbers. The fol-
lowing cycle of works s devoted to alkylation reactions of phenol, cresols, isobu-
tylene, and aniline by alcohols and olefins, by means of catalysts developed on
the basis of natural and synthetic aluminosilicates Alkylates find rather wide
application in various areas of chemical manufacture Thus, under the initiative
of the Ch. Areshidze he adequately continued inves igations in the field of or-
ganic catalysis to develop of effective catalysts on the basis of natural silica-
alumina raw material.

fessor N. Bekauri (1915-1993)
ormation of C,-C,, hydrocarbons of anormal structure contained
in petroleums of Georgia and Russia. With this purpose, using the method of
reforming, he investigated transformations and ways of improving the proper-
ties of individual normal alkanes (CIO-CZO), mix of normal alkanes, mix of isoal-
kanes and cycloalkanes, mix of aromatic hydrocarbons, and an oil-and-gas frac-
tion of fuel, which were received from pure (0f 99,8 % purity ) petroleum isolat-
ed by N. Bekauri [3].

N. Bekauri developed the new catalyst forisomerization and cyclization of
normal alkanes, found out mechanisms of formation of isoalkanes, and lower
and higher alkylaromatic hydrocarbons, offered an explanation of the reasons
why the condensed hydrocarbons are not formed in the process of catalysis.

As aresult of the above-stated works N. Bekauri together with the col-
leagues prepared a luminescent liquid “Shubekol”, which was applied in
detectoscopy, for checking all components from the smallest parts up to air-
crafts. As a raw material for this preparation the oil-and-gas fraction and
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commercial petroleum were used, and as a result of their catalytic rz.Fﬂ\rn‘\&
on the catalyst Pt/ aluminosilicate and without Pt the luminescent 1i uld ¢
prepared. The preparation “Shubekol” passed industrial examing ,gmﬁlﬂ 55
number of factories of the former Soviet Union.

The part of works of professor E. Benashvili is devoted to study of cata-
Iytic transformations of hydrocarbons in the presence of natural silica-alumi-
na catalysts, she investigated isomerization reactions of C,-Cy olefins, xy-
lenes, and trimethyl-benzenes in the presence of the natural and modified
clinoptylolite and mordenite. She developed a new active, selective and cheap
catalyst for isomerization of xylenes [4]

The new zeolite-containing catalysts of holmium and holmium-hydrogen
forms of type Y are developed, which are intended for deep processing of”
petroleum in matrixes of activated gumbrine, askanite, and clinoptylolite
Their comparative catalytic activity in cracking reactions of various oil-gas
and vacuum-distillation fractions is investigated. It is shown, that as a result
of cracking of petroleum heavy fractions in optimum conditions the high
yield of high-octane petrol of the saturated nature and cracked gas containing
C,-C, olefins are formed which are valuable raw materials for petrochemical
synthesis.

The investigations are carried out in the laboratory of oil fuel chemis
to synthesize various hydrocarbons by catalytic transformation of gas mi
(CO+H,) on natural clinoptylolite which was modified by nickel, cobalt and
iron ions, using various promoters. The specified gas mixes are formed in
production cycles at Rusthavi chemical industrial complex

Professor D. Gadjiev-Shengelia carried out investigations in the area of
catalytic transformations (using natural and synthetic aluminosilicates) of’
sulfur-organic compounds contained in sulfur - containing petroleum. He
developed new effective ways of preparation of diorganic-sulfides by means
of synthetic and catalytic methods. The products of proc ng of petroleum
raw material contain large amounts of air polluting compounds (air pollut-
ants): alkanethiols, phenylmethanethiol and thiophenol on the basis of which
the reactions with organic halides, alcohols, oxyrans and other compounds
containing a double bond were carried out. As a result of these reactions
functionally substituted diorganic-sulfides are obtained. And the latter are
significant basic or intermediate products for industrial manufacture of new
materials, On the basis of diorganic-sulfides a new highly effective prepara-
tion “THIOSPHOR” is developed [5].

The catalytic transformation of individual sulfur-containing compounds
on natural and synthetic aluminosilicates and on their modified forms are
investigated, and on the basis of the received data the scientifically proved
reasons for processes of desulfurization of sulfur-containing petroleum arc
developed.

The important part of the proceedings by Professor A. Dolidze is devoted
to catalytic synthesis and transformation of cyclic (3-6-membered cycle)
hydrocarbons containing a double bond. He investigated the catalytic trans-
formations of methene-, isopropenyl-, isopropyliden-, methyl-and isopropyl-
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cyclobutanes on aluminosilicates, and established that the double\\h(/\%f
methenecyclobutane moves ina cycle with formation ()fmcthylcylcl,(}p nt,

and in the further cycleis cleaved with formation of an isoprenek F‘ﬁﬁf&
Dolidze continued rescarches in a dirl tion of development of new methods
on catalytic synthesis of cycloolefines, and reception on their basis of com-
pounds containing various functional groups. He developed a method of sin-
gle-stage catalytic synth »f methyleyclopentenes from cyclohexanol, and
was industrially tested at the Rusthavi chemical industrial complex “Azot”

For this purpose the catalyst wa developed on the basis of! clinoptilolite
modified by ions of iron and this catalyst provided realization of the speci-
fied processes with high selectivity and yeild [6].

A. Dolidze developed new catalytic methods of synthesis of carboxylic
acids with five- and six-membered cycles; these methods are characterized
by a high yield and selectivity. On the basis of these carboxylic acids the
various amides and salts, which have biological activity, are synthesized
Lately, the works are sarried out which are directed to production of new
biologically active esters from various acidic and alcoholic components. These
substances are used for creation off pesticide preparations Besides, the meth-
od of catalytic synthesis of cycloolefines is developed on the basis of reac-
tion of oxidative dehydrogenation that allows one to prepare with high selec-
tivity cycloolefines from appropriate paraffin hydrocarbons.

Recently, A. Dolidze has created works on creation of effective catalysts

for isomerization of petroleum hydrocarbons, to refine a fraction of petrol
received ¢ result of direct distillation of the Georgian paraffin-naphthene
petroleum. Such refineiment results from isomerization of a carbon skeleton

of saturated hyrocarbons.

The role of Ch. Areshidze and P. Melikishvili Institute of Physi
Organic Chemistry in development of a science of organic catalysis
gia is rather significant. For many years the regular researches on study of
mineral resources of Georgia were carried out to create new catalysts on their
basis and apply them effectively in specific organic reactions. The Georgian
scientists have used effectively the unique properties of local ac sible nat-
ural aluminosilicates in major catalytic processes.

Georgian Academy of Sciences
shvili Institute of Physical and Organic Chemistry Recieved 17.11.2002

I 17 KAPKAITIAJI3E, I X, APEINIA/BE, A. B JIOJIMJBE
PA3BUTHE HAYKH Ob OPTAHMYECKOM KATAJIM3E
BI'PY3UN
Peswome
HayuHO-HCCIE/I0BATENBCKIE PAOOTRI B OBJIACTH OPIAHUICCKOTO KaT:

Gbiin HauaThl akajieMukom X. M. Apermmise (1906-1982), KOTOPHIH HC y
JIOBAT XUMUUCCKMI cocTar Hedreit [Py 3um, KaTajuTHUCCKUE TIPCBPAl
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HEPTAHBIX YIJIEBOJIOPOAOB U TOJIYHCHHBIX B PE3YJILTATE MX ncpcpaﬁtv#
POty KTOB. O11, OJMH W3 HEPBLIX, IPUMEHII CHHTCTHIECKHE M npnﬁwu&/
HEOIHUTHI B Ka TAIMTHUECKUX 11potieccax. Pacemorpennt paborbt X M rAgie o
W3 1 COTPY/UIMKOB, KOTOPBIE TOCBSIICHD! CO3IAHMIO MPaK
HEOOXO/IMMBIX KATAIM3aTOPOB M KATAJIUTUUECKUX POIECCOB.

1" O. Ynsazze (1936-1996) 3HaUMTCIILHO PACHTMPHIT apEaJl U3y Y4€MBbIX KaTa-
smTnaeckux peakumit. H. 1T Bekaypu (1915-1993) usy unit KaTaJIMTHIECKHE
npesparienust HeyTHBIX Y TIEBOIOPOIOB HOPMAJILHOTO CTPOEHHMst cocTasa C, -
C,» HOITY HJI TIPOJLY KT'bI JUIS TIPAKTHHECKOTO IIPUMCHCHHS E. M. Benamsuin
M3yUasa KaTAIMWTUYECKUE NPEBPAICHUsS OJC(HHHOB U apOMATHYECKHUX
yresosopotos. M. K. Fajuokues-1llenrenns passust paborsl B 0Onactu
KATAIMTHUECKUX IPEBPAIICHHI CEPOOPTaHMUICCKMX COC/IMHCHUH, BXOIUITIMX B
COCTaB CePHUCTLIX HETeit. Yac T paGor A. B. JIo/H13¢ HOCBIIACTCs BOIPOCam
KATWIMTHIECKOTO CHHTE3d M NIPEBPAITICHUS IIMKIIOONEUHOB.

['py3HHCKHE yueHbIC cMODIH H(BPEKTHBHO MCHOIB30BATE YHUKATLHBIC
CBOMCTBA IOCTY ITHOTO MECTHOTO IPHPOIHONO AOMOCHJIMKATHOTO ChIPbst JUTs
HPAKTHYCCKH BKHBIX KATAIMTHICCKAX TPOLECCOB.

ity S

6. 35%3555d0, &. 5®3IBNdJ, 5. RN

MBSV 35S NBNL BIBENIHIBNL 3O6300OGHIdS
LO3SGAIZIMBO

bgbendy

Logotronggeido badgBogle-gaengomo badzBacgbo catrgobuero go@ordbol
@60 @0 2450g804Bs 36 ot Bodgd (1906-1982), brerdgrmog bifageredos
Lodotrorgreb Gogaebbob Jodozh Byacoanborbeb, 6sgmeiiBn Fydogogro o Bobn
oc0sdBongbol Byenaece Bownbrirro 698BoGFgorrdoribol oot aotrjdbgtL.
o6 fam-0Bs 3oggBs gedtangaEos goBorbi 3bmgbgBBo bobodsnto oo
B30 G000, gobbogemns 360, otBodol Bogé csBsdBeredmgbmab -
g Fgbrmadigeo LodeBorno, Grdgrgdog gbado 3hsdngaeee bajetrm gago-
cba@rbgbobs © Jo@ordbio 3rgbybob Bjabel.

3 Pogedsd (1936-1096) Bddggrreboro googotomgs Bobifogrogmo godowo-
Yogyn ool sbgoro. 6. 8ydomes (1915-1993) Bolifnems Bogordol C -
€ BeabBogriyoo sgdumebol BatBocfigserbornbob goderdbbo gatresddbodo,
Foogom doodbogarer podrbegybybgro Jomdnde. o Bybsdgoro Libarmbes

| 3 G

exgobydol o G E30igordonbol goorrabiye gorefdbob.3.go-
f0130-396a0r0od 3ob. o Ladzjdocdo 5 006 6og0n0d¥B0 Fgdogogro g
aooeionabao bgiamgbob gotherdbiyo gotagdbbol oério. o. dobs 653~
ércdiypobs Bofforro doabode GoymOEBbydol goderdbyGo Lobmgbobo @
a56003360b Lo goobgls.

oo By(ogéagdds Bydeonl byerdobiffaeedo scegormmbérogo Bbgdrnno
seomBebognage ol wBajorian maolydydob gl pedogbyds 30dGosy-
o BTBrnsE g drgbysdo.
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LOAGUBIT(Ts JICENIGIBIUNS SAIRIFNNN 336D
M3BECTHSI AKAJIEMUH HAVK T'PY3UH

08000 LGOS 2003, T 29, Nel-2 CEPUSI XM

KPATKHE COOBINEHUSI .
YJIK 547.837

O. A. TUOPIMITIBWIIM, D. H. DJIU3BAPAINIBUIIU, I I UMPAKAJI3EE

AMHWHOIIPOU3BO/IHBIE 1,1'-HA®TAJIAZUHA

BakHBIM KJIACCOM JHOMUHO(OPOB ABJISIOTCS COCIMHEHUS € YR30 KM
ueckoit CH=N- rpymnmioii, . H. a30METHHBI WJIM a3UIbL 2,2-IMrHApOKCH- 1, 1-
Ha(TAIA3NH ¥ IMCATMIMIIAJIBLA3HH TUPOKO HCHONIB3YIOTCS B COCTaBE dhuryo-
PECUEHTHBIX ITIMIMEHTOB U Kpacureneit [1, 2]. Caeyer orMeTuTs, 9To a30-
MCTHHBI = YJIOOHBIE MOJICIIN JUISt M3y YCHUST CBSI3M MEILY CTPOCHUEM M CHICKT-
PAILHO-JIIOMHHHUCICHTHBIMHU CBOHCTBAMMU CONPSIKEHHbBIX CHCTEM [3 ]

OCy IECTRIICH CMHTE3 aMUHONPOM3BOAHDIX 1, 1'-Hadyranasuma 1o cxeme:

NW?
@ CHCl;-—) @ “ HN-NH;H,0 “

() an
a:R =NHPh
biR =NHCH;
R =N(CHj),

(1)

3a xoyom peaknuu cnenmium merogom TCX (Silufol UV-256). Cocras u
CTPOCHHUE COCAMHEHMIA U3y EHBI METONAMH YIEMEHTHOIO aHAJIM3A, CIEKTPO-
MCTPUUCCKMMH METOIAMH (MIEKTPOHHBIE CrIeKTphi, CD-26 u MK-criekrphi
UR-10).

3HAYCHUSI MAKCHMYMOB MOITIONIEHMS! B JICKTPOHHEIX CIIEKTPAX COCIMHC-
nuit (II1) ykaseiBaeT Ha BAMSIHME OPUPOZLI AMUHOIPYIITLI HA BEJIMIMHY
©6aTOXpOMHOIO C/BHUIA JIIOMHHO(OPOB (a-C)

Ta6auua 1
Cgoiicta mponssoanbix 1,1'-Hadranasuna

Thoww- | . ™ 1‘?“’?" THEHTA 1er
| odop (111) d [ Halcte KpHCTANIOB
a_ 0,660 | 274,302 | 83,20/ % g TlypiypHblii
0,760 | 290.320 | 78.54778,66 | 5.98/6,05 | 15.35/15.29 | Tiypuypusii
N 10,540 270 [B1.16/81,05 | 6.38/6.35 | 12.80/12.60 | Opamxenuiit

" Smoent - Gensomaup = 5:1

TPy 3MHCKMil TeXHHUECKHH YHUBEPCHTET Toctymuno 12.09.2002
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bgboyndy
bobingbatabmos 1, 1Bogragedboiob oBogzobe, ymognodob € coody
BoboaffotBedrcbo: BbFon oo Lgddtomao mgobydgdo @ @oe-
agBognos, Grd badebeBacn fobogarydeb bo@oen @odrgnydrEos 9806
0L B2ybgdSby-

IZBARASHVILL, G. CHIRAKADZE

E.GIORGISHVILL E.
AMINODERIVATIVES OF 1,1'-NAPHTHALAZINES

Summary

Anilino-, methylamino- and dimethylamino derivatives of 1,1'-naphthala-

zines have been synthesized and some spectral properties thereof have been

determined. It has been ¢ ablished the dependence between the nature of
amino group and bathochromic shift value.
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M., Agpanacuaou JI. M. T1penaparupiasi XUMUSL
phKOB: XUMMS, 1995

ology, 1972, 1,9, 21-23

M.: Hayka, 1964, ¢ 195-218.

\. Kpacosuyxuit b.

oprunwwukuxumMmm&))()p(m Xa
2. RvanR.J.Pigment and Resin Techn
3. [lupoaun A. H.Bojopontas CBSI3h,
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