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HEOPTAHMYECKASI 1 AHAJIMTUYECKASI XUMUWSI
VIIK 541.183;550.41
T. H. JABUTASL I 1. CYTIATAIIIBUJIN, I A. MAXAPAJI3E

COPBIMSI UTWIPOJIMTUUECKOE O CAYKJIEHUE MEJIU (IT) HA
HEPACTBOPUMBIX B BO/IE KAPBOHATAX

KapGonar kajib1ust 1 pyrue HEPACTBOPUMBIC B BOJIC KAPOOHATLI SBISIOTCS
D PEKTUBHBIMU KOJUICKTOPAMH 1 COPOCHTAMH, 110 TOMY TIPHHMMAIOT AKTUBHOC
YHaCTHE B MEK(DA3HOM PACHPEICIICHAN THKCILIX MCTALIOB B IPUPOIHBIX BOJAX
[1-3]. CroticTia KapGOHATOB KAK COPOCHTOB HPAKTUIECKH HE H3YUCHDL. Jledmmr
MH(DOPMALMH 3aTPYIHISICT OIEHKY POJIM IIPHPOLIHBIX KAPGOHATOR B IIPOTCKAIONIAX
B BOJIOEMAX HPOHECCAX CaMOOUHIICHHMsL. [IPH YTOM HCOOXOIMMO YU TLIBATE, 41O
MACCOBAs JIOJIA KAPOOHATOB BO B3BCHICHHBIX BEINCCTBAX PCK coctanser 1 0-
12%[4].

TIBIO HAIIMX UCCHEOBAHM SIBISUIOCH 3YMCHUC BAMSHHS PASIHUHBIX
(haxTOpOB Ha MEKPAZHOE PACHPEIICIICHUE ME/IH B CHCTCME MeCO,-I,0-Cu(ll),
1e MeCO, - KapGOHATHLIC OOPABOBAHMST (M3BCCTHIK, JIOMOMUT, CTAUIAKTHT 1 ap.).
TTosryuenHbie Pe3ysbTaThl TOMOIYT OOBACHUTL HEKOTOPBIE OCOOCHHOCTH
MHKPOXMMHHYECKOTO COCTABA XEMOTCHHBIX KapOOHATOB M METaMOP(HU3aItu
TPHPOIHBIX BOJL

B kauecTe COpOEHTOB HCHONL 30BN Crasak T bl (Hosbii Adon), ooMuT
(JTapBsIbeKOE YIIEIIBE), TPABEPTHHBI (MUHEPAILILIC BOJbI | [11aBu), KOPAJUIbI
(octpoBa ®ukH, TUXHIL OKEaN), XMMHUYCCKH YUCTDI CaCQ, (Mepk) u j1p
HekoTophI€ JIAaHHbIC 110 HX COCTABY HPUBE/ICHDI B Tal1. |

TaGauuma 1

Copeprkante kapGoHATOR B copOenTaX
C 2 Copben XA
SEORRT |00, | MCO, | o] P oms MgCO, | nprsicen
Cranaxtur | 9893 | 0,21 086 | Visvecrnax | 7267 | 9,71 17.6
Tpasepran |_92.65 | 6,69 066 Aoowu 4158 12,9
e 98.21 017 196 fx“f‘ ]O‘ 9960 | 020 0,10

JUtst IPUTOTOBICHMS MOJICILHBIX CYCHCH3HI HABCCKY copOenTa,
H3MCJIICHHYIO BATATOBOM CTYIKE M HPOCEAHHYIC MCPE3 CHTO € COOTBETCTBYIO-
HIMMH PA3MCPAMH STUCCK, BHOCHIIH 1B 200-500 MJI JIBasK) 1l TIEPETHANHOH BOJIDI,
HEPHOJIMHCCKHU B30AITHIBAIM M ICHTPUPYrUpoBau (6 ThIC. 00/MHIL, BpeMs
uenTpudyruposanus 5 Mun). KOHTPOIEM YICILHOM MIEKTPOIPOBOIHOCTH
(kontyxromerp KDJI-IM2) nentpudyraros cycnensuii Obuio yeTanoBIeHo, €ro
($a30BOE PABHOBECHE B CHCTEME COPOCHT-BOIA JIOCTUIACTCS Y4EPE3 2-3 CYTOK.

B HpuroToBieHHIX TakuM 06Pa3oM CyCIICH3MsIX CO3MABAIM COOTBETCT-
BYIOILYIO CPEILY, BHOCHJIM 3a/IAHHOC KOJIMUCCTBO CTAHAAPTHOIO PACTBOPA MEJTH,

177
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HPE/IBAPHTEILHO HEHTPas30oBantoro NaHCO,, u HOCIIC YCTAHOBIICHHS 4@'}5’}%" €9y
PABHOBECHS B IICHTPUDYTaX ONPEEISUTH cosepkanne Cu - ¢ HCHOJL3QBAHEN| 4 J
HMPHIMIA30PC30PIMHA WM S T IMOKAPOAMUHATA CBUHIA [ 5]

Kunernka copoumnu. Usyucuuc
copOrmm S0-100 mxr Cu™ Ha MOJICIBLHBIX
cycnensusx (100-500 mr copGent, SO0 M
H,0) noxasano, 4ro (aszosoc paHoBecHe
yeranajmBacres B reuenue 40-60 Mmunyt
B 9TOM HITEpBaAJIC BPEMCHU COPOMpYyeETCst
70-80% MEJM OT HCXOJHOTO KOJIMIECTBA

(puc. 1),
BiiMsinHC CTCHCHH JIHCIICPCHOCTH
MuH copoenrTa. Kak M CIIC/IOBAIO OKMJIATE, C
Puc. | Kunieruka copGn Cu(ll) ma  yMEHBIICHHEM Pa3sMCPOB 3¢PEH COPOCHTOB
stosomute (1) 1 H3BECTILIKG  (M3BECTHSIK, JIOIOMHT, KOpasut) o1 0,56 710 0,24
2) MM OTHOCHTEbHAs Besnauna Cug o

yeesmunBactest o1 30 710 50%, 910 3aMETHO OTCTACT OT HPHPAICHUS Y/ICITLHOK
HOBEPXHOCTH COpOEHTa.

BuiHstue COOTHONICHHSE COPHTHBICOpOED
HOC COOTHOMICHUE COPOTUBICOPOEHT BO MHOIOM OHPCICIICT COCTOMNUC
COpOIHOIHOTO paBHOBECHsL. C YBCIMUCHUCM HTOM BCIIMUMMHBI OTHOCHTEIILHAS
Besmanna Cu, 5t (B %) yMEHBINIACTCS, @ a0COIMOTHAS - YBEJIIMUUBACTCs (Talut
2). B 611aronpusiTHLIX yCIOBHSIX KOJIMHUECTRO HOIJIOMEHIOH KapOOHATaMU M/
nocruract 0,2-0,4 mr Cu™ Briepecuerte Ha | rcopoenTa.

IKaK M3BCCTHO, KOJIMICCTBEH

aGaumma 2

Jasucumocts Cu,

Lops 1 COOTHONICHISH COPGTHE: copGent (200 M copdertt, S0yt

a, pH 7,982
Cu, | CopGrus: | Crarakrut | Tpaneprun | Kopaax AoroMuT
M copbent | % [w/r | % | wr/v [%  [wr/r | % ar/r
10 | 00510 9 |83 |004 | 100 | 005 |84 |004 | 100 | 0,05
[20 [01010° 3 |80 |008 |92 | 013 |82 |008 | 100 | 009
30 04510° 2 | 77 |01 |91 0,15 [75 |009 |100 [015 |
3
3

103 |74 020 |90 | 019 |74 |06 |98 (0,19
70 | 026 |90 | 038 |74 | 036 |97 039

CopoiHst MEIH HA NPAMECH COPOENTOR. | [PUMCHCHHBIC HaMM COPOCHTLI
coneprrasm o1 0,1 10 17,6% npumeceii (tabur. 1), KOTOPHIE, B OCHOBHOM,
HPE/ICTABICHBI CHIMKATHLIMH TOPOIaMH. JUIS OIICHKH POJIM HPUMECH B COPOIIAK
MOHOB MC)IM HABECKY COPOCHTOB MACCO 100 MI paCTBOPSIHM B pa30aBICHHOM
pactsope HCL, 0cTaTOK IPOMBIBAJIM BOJIOH JIO HEHTPAJILHON pCAKIMy,
J100assm 100 ML BAK LI ITEPETHAHHON BOJILI M 33/I[AHHOC KOJIMUCCTBO HOHOB
Mezm. Uepes 24 vaca B PACTBOPE ONMPEIICIISIM CONCPIHAIME MCIM. B anasioruHinix
YCHOBUAX, 0€3 /ICKapOOHM3ATIAM, MC/Th TPAKTHUCCKH TOJIHOCTBIO COPOUPYETCst
(1abut. 2), a na npumecsx sesmunna copormn Cu - jrocturact 24-38%. Peanbio
st Cug, 1A IPUMECH COPOCHTOB GY/IET CIIE MEHBITIC H3-33 KOHKYDEH UK

copt

COPOEHTOB KAPOOHATHOM IPUPOILL
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N //
N
BinsinHe HOHHOTO cOCTaBa pacTBopa. Jlis usyuenus sanstmns mam;}, X5 5
HMOHOB MPHUPO/IHBIX BO HA COPﬁl(MK\ Me/M B MOJIEIbHBIE cycriensun (20 Mr cop@euT: (11101445
100 ma B8O, 10 MKr Cu’') BHOCHAM Bee Bozpactatoune konuuectsa Cl,
HEO;, Mé uCa’'. Iocne nocTikenus COpOLMOHHOTO PaBHOBECHS B PACTBOPE
Orpeiesisiiv CONePKAHNE MEIH.

Kak 1 npeanonaranu, Bansune ymepennsix konuuects Cl (1o 2 r/m) w HCO;
(110 5-10 r/x) na Benuunny Cu cops. HE3HAUMTENIBHOE. B yciioBusix sKCriepumMeHTa
oBpa3oBaHie rMAPOKAPGOHATHBIX KOMILIeKcoB Mean ($=3.00), tem Gosee
XJOPHAHBIX KOMIIEKCOB HEBO3MOKHO H3-3a HU3KHX KOHUEHTPALHIT JIMTaH/I0B.

CopOumsi Me/IM Ha CTAIAKTUTE, TpaBep-
rune uoap. copGentax B npucyrcteun Na'

ES

S [ S yMeHbIIaeTes. bosiee cylecTBeHHoe BAMAHIE
5 T

3 <

(<1

100 -

12 COPGIMOHHOE PABHOBECHE OKASLIBAIOT Mg
nCa  (puc. 2), 4TO OOBACHAETCS KOHKYPEH=
LMeli MIaBHBIX HOHOB M CMELICHUEM azosoro
PaBHOBECHSA B CHCTEME ca*'+ (() 2 Caco,.
[MpuHuMas BO BHUMaHHWE MPON: meneva
p1C|RORH'\«IUC'II| CaCO, n CuCO4(1.2 107 n
50 2.5.107") 1 nomydeHHbIC HAMK PE3YALTATEL
MOKHO NPETIONOKHTE, YTO B MEKpasHOM
Pic. 2 BANSHNC PasjIiuiibiX HOHOB HApaCcpe/IesieHUH ME/IH BEChMa 3HAUMTEbHA
copumio  Cu(ll)  kapGOHAT-pe 1, HOHHOOGMEHHBIX MIPOLECCOB.
HEQW00papoBauiMY, ! = BausiHue mIaBHBIX KATHOHOB BOJ Ha COPG-
‘;\‘40?30“"21 N _N‘ 2 aorow “UMIO Me/IM IOTOMHTOM MEHEe OTHETINBO (pHC.
CTin(“KTM:‘Q_‘::d 2), HaBepHOE, BBHY BBICOKOH AKTHBHOCTH
E Mgz copGenra.
Bausinue pH cycnensuu. B cucreme
MeCO,-H,0-Cu(ll) coctosiHme KapGOHATHOTO
paBHoBecHs 1 GOPMbI CONCPIKAHUA MEH, B 1epBYIO O4epeib, 3aBueaT oT pH
(tabn. 3).

MK MOTB/ 1

TaGnuuna 3

SasncumocTs GopM coneprkanua Mean ot pH B Hackimention pactsope CaCO,

L
Cu2* [ CuHCO;
23,07 | 68,96
21,64 | 51,64
0

* B xauectse cramapra nenoipsopai pactsop CuSO,

C pocTom pH 107151 THAPONH30BaHHOM 1 COPOMPOBAHHON ME/H 3HAUNTENBLHO
yBesuuMBaeTCs , 0coberHo npy 3nauenin pH 7.5-8 (puc. 3). OcuosHas nputnta
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casura GazoBoro ]mmmm.c.w%/

JiomuarpoBanue hopmnr Cug nm uel
obpasoranie CuCO,, ochHsTehHe? >
KOTOPBIX HHUIMHUPYIOT MUKPO-
HACTHILI KAPOOHATOB.

C NEJIbIO ONEHKH FUAPOIUTH-
HYCCKMX ITPOIECCOB B (ha30BOM I1e-
PEPACTIPCIIC/ICHIM MC/IM B CHCTEME
CaCO;-H,0-Cu (1D B 100 M
HACBIICHIONO M HIPO(MIITPOBAHHO-

1o uepes MmeMmOpanubii GuibTp
pacrsopa CaCOy (MM 11pyroro Kaj
Gonara) Buocum 100 mxr Cu
KOHICHTPAIMIO KOTOpOH
Pue.3 3apucuMOcTh MEKRDAZOBOIO PACHPEIC- MEPHOIMHUECKH KOHTPOJIMPOBAIIHA B
tennst Cu(lh o1 pH eyenensmi. 1-cra- pacrpope. M3 n10aydenubix

B o e A D s
JAKTHT- BPEMs KOHTaKTa | wac, 2 - pesynraton (TaGil.4) BUAHO, HTO
(OUONHT - BpesH KOUTARTG 1 ac. 3 = )00y pesmaumrenbita u
JOIOMHT - BpeMs KOHTakTa 24 tqaca A

TOJILKO Ha 6-7 CyTKH NOCTUTACT 7-
12%. BO3MOKHO, B PCAIbHBIX
YCIIOBHSX POJIL PHAPOJH3a Oysier
GOJICE 3aMETHA, TAK KAK B IPUCYTCTBHH YACTHIL KaPOOHATOB MAJIO BEPOSITHO
oOpasoBanue nepenachuneHnoro pacrsopa Cu(Or ]i’

Fadnuma 4

KHHETHKA PHPOIH3A MOHOR ME/Ut B HACKIICHIOM pacTRope CaCOy (pH=8.15)

Bpevis, i |_Cu riap.% Bpemsi, 4| Cu ruap.%
0 0 3 6
20 3 72 7
60 B 68 12
Kounuenrpuyp ME/IH B3 HPH] LIX H CTOMHBIX BOA. C 1EIBIO

KOHICHTPUPOBAHKS MC/W U3 IIPUPOIBLIX BOJL MIIM OUMCTKHM CTOUHBIX M KAPLEPHBIX
BO1B 100 MITIPOOLI BHOCKIIM M3MEIIMCHHBIN U3BCCTHSIC MM JIOJIOMAT. CYCIICH3HIO
TICPHOIMHUCCKH B30AITHIBAJIM M 1OCIIC IOCTHIKCHMS! PABHOBCCHSI B IICHTPU(yraTe
JUY THIIMTHOKAPOAMMHATOM CBHHI ONMPEACIHAINA  COJICPIKAHME MCIIA.
VYCTanonieHo, 4ro npu SJIAronpUsiTHLIX YCJIOBUSIX CTCHEHL KOHIICHTPUPOBAHMSI-
M3BJICUCHHS MM, KAK M B MOJICILHBIX CYCHEH3HX JlocTrract 80-90% (tadir. 5).

Oy UCHIBIC HAMH PE3YIILETATET JIAIOT BOSMOKHOCTE OGS CHUTH HEKOTOPDIC
3AKOHOMEPHOCTH PACTIPE/ICIICHUS ME/ I B HIPHPOIHBLIX KAPOOHATHLIX OOPA30BAHMIX.
Ee HU3K0€ COMCPIKAHUE B CTAIAKTUTAX ¥ KOpauie - 1,61 0% [6] - cBazano ¢
HEOMArONPUATHLIMA YCJIOBHAMH COOCAKJICHUS MCJIH: HU3KAs CKOPOCTD,
XEMOT'CHHOTO OCAIKOOOPA3OBANHMSL, HU3KAs Y)IC/IbHAs HOBEPXHOCTH TBEPJIOH (hasbl,
OIPAHMUEHHOE COJIEPKAHME COPOATA B MATOUHBIX pacTBOpax. Kpome toro, Ha
(Ba30BOC PABHOBECHE CYINECCTBCHHOE BIMAHUEC MOKET OKa3aTh MOHHAS CHIIA
pacrsopa
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FaGanmwa (3 %/
KOUNCHTPHPORAIHE 1 HINTCTCIHC M/t H3 MHHCPUILIL W clobix Box I
copOenTaMi KapGOHATHOMH NPHPO/IBI

g Bona e N Cu copb. %

e pIT | Cu, s/ | COPOCITNT [ ecrink | aoromirs
Muncpaasian | 305 | 0.16 25 D 18
(Oayprern) [ 50 89 75
| 100 90 89
Crounas 286 | 017 25 58
(Kasperi) 50 N S
100 - 82

(,]mmmnun,lm BBLICOKOC COJICP/KAHNE MC/IM B TPABECPTHHE M JIOIOMHUTE (110
D07 4o 0) CBSI3AHO € TTOBLIIICHIBIM COJICPIKAHMCM MC/H B MUHEPUILHBIX BOJX
M € COPOIMOHHOI AKTHBHOCTHIO JIOJIOMH T

TOMIMCCKHUI TOCYJaPC TREITIBIH YHHBEPCHTCT
um. MB. Jhkasaxuimmim Tocrymio 06.07.1998

0). L5300, 3. LI3SGIBIOTN, &. obOOGOII

L30LIEOL (1) LMGHBG0S RS 30RGMLO BTG 58MIII3S
FISBO TbLESR S06H>MESGIBBI

bgbogldy

Babfogerogmos Ubgoolbgo apedtxtanol (BUBotol pH, ocbiytro Bypgbogombs,
bentobeog bbb orobosiagomibs oo bbgs) oz Culll b pobofoci sy
UobsBo MeCOL-ILO-Cu™ . Bopgburmo Foenagbo bsBaogrgdeb odernge sbbbom
Bugybtaoo dnderaiimion gotabeBoggbob daghemdodoro TyeBornebel brgogéoo
mogolgduondo.

T DAVITAYA, G. SUPATASHVILI, G. MACHARADZ1:

SORPTION AND HYDROLYTIC DEPOSITION OF COPPER (II)
ON CARBONATES INDISSOLUBLE IN WATER

Summary

The influence of different factors (pH solution, ion composition, sorbent-sorb-
tive ratio and others) on interphasal distribution of Cudl) in MeCO,-H, O- toliy
system has been studied. The obtained results allow one to prLm\xmm.p(.gulm-
ties of the chemical composition of natural carbonate.
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LOBSGMBILML BIBENIGIBIND SS52BON 36D N
M3BECTUS AKAJIEMHUU HAVK I'PY3HUH R
308006 LGOS 1999, 1. 25, Ne3-4 CEPUS XUMUYECKAS]
008 547.759+54:530.145
. G06BOIT, K. 306ILINJJ, 0). MBSO

0%MBIGIT0 ROMILMROINRGM-TH-336%M [b] MOMBIEOERMELIOL
3356¢06-3030060 ROLOILOSIIdY

603y 0 J39b@6-Jodonéo bobgzrorgddabonme MNDO 3y U (1]
35304069300, 39m3gBA00b bboe m3@0dsboGanl GggndTa gedmagro ofbs
2,3-omdbe-2,3-03obm-1H-2g6% [b] momggh [3.2-f] (a)-, 2,3-omdber-2.3-
©odogber-TH-3g6%m [b] momeygh [3.2-g] (b) - o 1.2-omdbe-1,2-@odocbm-TH-
36 [b] cmocmegh [2,3-¢] (¢) obrormergdols Gotdmdbab gboormingda (M), oden-
o 3eBBgbo (1), oty Brbob Loowggdo (q) @o 330k boggdo (P,). goor-
380l Byegagdo dmGdnmos @ospbediy. (e Bomgbiro 8mbogdgboeb
BoBL, Lodagg doeadgrols Gotrdnddbob gbmogmdnels gooBns Bomogma mobymaamn 86083 -
Breadylo, bogs 3o BRI deatoEmdsty dommnmgdl. Som Jméab yagrme-
%) doaboeos (@) dedgbo, Gedemabogabo AH = -13,1 g /Bmgn o bmdy ooy
©@03emzyn 3edghdob yaarby ebormo 360336 308c06Bg30. b b
BogrongBo LiagBotrolioge Bomogmo odmeatn 3mdgoo (4,1-5,4 D) babnam@aanoﬁ
oG goB3ntrmbgbyyeros Bmgsiacesdo on EMQ\)(" im0 goladebormol gameal o
Soeadyobo o gegotaeab dn@yerremgd

bSb396 (a) dormdglrals dg-4 a@amao(ﬂamanb BobBobBogoymdl goohGos dgbeol
ogogro sgboco 3bd3gharmds (q, = +0,112), Gog dommomgdl 8ob Bemgmago-
b boboooty, beages Bomogma d@aj@t‘umgﬂrgt‘m 0BG bl Sbbmemgdl
€ 6a8Botogeamo (4= -0,090). e (B) FbedgéBo by grmgegorT o
B o C, (4, = +0,070), bm@m mkj@&m@@yn (g, = -0.088) -
Bt aroatmdsy. (¢) dbedyén swantmo olgb Jydérrbyba azadeb: oEd(ﬂo®man
bbgrmgdl gerad®bmmormob (@, = -0,129), beages Cs o@edo - bryyrmgmgormals
ool (g = +0,060).

830l rngol 860336930 3 6, 63 Lisdogg FbeBgGFo yaarmdtg bbb
Fobdmopgb Jotrmgmol zsn(qmg'an da(—)am‘an@nb BoBBoBogols o@mdgdl Bl ob-
Ugduero 83900 (P = 0,822), b3 39630tmbdyduemos omorro @o@ydomo drbdob
Borby EotBotBogonls b Footroh geradbrbbetasnbo goFbomgno. brgmb
eabogreabgemn oge pobodoéo BgEbegmol Ci-C,, o Cy-C, 33580 (b) o (¢) doea-
336380 o C4-Cy o C;-Cy, 83930 (a) dbradgéiBo boboooogBaok 330l bogol Bomorn
3663369cBgB0cm (ob. oogtedgBo) Grog dog L 300 Bomoge (rgodGoobimbodos-
6y amao&m@,@ma angémqann 8odotoon aoawmm&aa@@ gméoegdol 0d-
Lobigorgdl dumbygool 30@’@“ g 996adoob o u“ o 6o
ormomgdl oo omocn oligBa6s cos poBeinboBnbL 680l 00
6980k s dmﬁ&@ajb%(ﬂﬂrﬁj%nb bolols.




N7
NA
AH=13,1 830 Bo;u=4,1D VAL
0371 q,~-0,053 P - 0,972

F0,309 q=-0,013 P, - 0.822

10,287 q,= 10,317 P, ~ 1,428

0,112 q,4=-0,090 P, ~ 1,391

0,024 q;=-0,274 P, - 1,423

-0,049 q(: -0,229 P, =0: 1,895(0,930)
P -0-1,960(0,992)

AH=-12,2 s joem/Beagros = 5,3D
0,369 q,=-0,62 P,-0,972
F0,309 q = -0,036 P, - 0,822
10,286 q,=-0,025 P, = 1,414 (0,461)
F0,070 q,,=+0,313 P, = 1,378 (0,425)
5= -0,088  q5=-0273 P = 1405 (0,452)
460,004 q;=-0229 P, - 1,421 (0,465)

P = 1,397 (0,441)

3-©0mdbem-2,3-godop - Py = 1,415 (0,460)
TH-396%2[b]momgg6[3,2- P =0=1,895(0,930)
globemo P =0=1,960(0,992)

AH=-11,8 ygoprBergrop = 5,4D
9, =+0,286 q,=-0,051 P_=0,822
4240311 q=-0,050 P, =0,972
9 =-0.373 q,=-0,010 P, =1375(0,430)
4= 50,129 q,,= +0,347 P, = 1,393 (0,439)
ds5 = 0,060 q, = +0,223 Py = 1,391 (0,438)
9s=-0,026 g =-0274 Py, = 1,419 (0,463)
Lea- 1,2-odogém- Pr¢= 1,399 (0,443)
Po— 1,415 (0,460)
01,961 (0,992)
P 0 1,895(0,929)

blnomay6|2,3

B30l ool s oo Bylodergyeos v B @megsbo oBgerdognal
Boggdo Byon Bodoogangmo bedbrgbob 4B sgeagbineo 0130lBB0b Groeaoy-
B30 Fesoliybols AdtBoo. gédenre, Srycrdobgpob donls BB6yzicn 065 gobrgemo-
302 300503360 ol o BobBob ooyl $9BGgGgbE g
Babo o 3010 sryabienfibodybaro exbancr-eboglbdnb g b, K - s (G=C, 230
(0) o (€) dbeadgérgBo) birgacmo e droebimo debob Ak (k - 0609U0) bogoo-
@b Berrol [ 2] 93 yoarymogoob dobyrogon s dgdmadk-b boogy, doo Gy
260b godbogzigmo bagouols gobsrggBrmo sboguo.

Sacdsbybob 8o Bydewnssgrmo yeabrorogd Fodgrgbe 306%er30001 -
baer o6 ydercn Bodeaogmogro TH - ocsgbencoo Sogoboeatyben [b] rooereygbobrorn-
@iob dbeadaBobogobog, oo bebdiaangoot gdedonboing K - ot @oBobolio-
S0Rb0s e sBgncmsero (b) e () dbmdgbrbobsorab. 49006 3531300~
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Bobg FgademyBo gogotoremn, émd (a) dbesdgéan, (b) o (¢) Fbedéag 705
B0 Bogemgbore gobigprpgBiaEos: G Fnbads (0) o () ot e
BdmBobo oo oodbai00L gBgtognals googorpabifoty-
Boon [3], aoammq@n@ ofe, (oo A= 2,126 o5 AL = 2,157. 580 googogmobfoby-
B 00 A AL olnas e Sty Gl () sl G e S
Bt G Bea B MBS e (b) ASedatn
(Gbogons Bogmms gsbgbrgBimo ogoligdgdob sbgoo (zeerboboro Byaabdo o
306 aoob@mgaoboms ool @qmwmsaa 700, Bopod 8ol ronzeace goohbos otz

o 9636y ndBBo Imo(0srnrtn sbmBodrmn okt -
gogdogBobngol anmaﬂ@ @5@ 1624080t 3Bo35390L [2].

Lodotronggeneal @gdbasiirn whogglbodode.

0. §og0bd3gacmal LobgeomBal mbograbol

Lobyedfoey 5Bnggtbodgio Bp3eabyemns 12.04.1999

T.INHUHLAJIBE, JUK.A. KEPEC

JJIMIBE, T.E. XOILTAPHS

KBAHTOBO-XUMHUYECKASI XAPAKTEPUCTHUKA U3OMEPHBIX
o AUOKCO-AUTUAPO-IH-BEH30 [B] THO®EHWH/0JIOB

Pesiome

93T

KBanToBo-xumuueckum metoom MNDO B peskime MosiHoit onTuMuzanuyu
24 reoMeTpun 2,3-11okco-2,3-aurnapo-IH-6enso [b] tnoden [3.2-1] (a) -, 2.3-anok-
€0-2.3-auruapo-IH-Genso [b] tnoden [2,3-g] Tnoden (b) u 1,2-anokco-1,2-au-
riapo-I1H-6enso (b) Tnoden [2,3-e] (¢) MHA0I0B GbIIN paccinTanbl SHTAALNUN
(AH), aunosibHbIe MOMEHTBI (1), BEJMUHHBI 3508 HA aTOMAX () U IIOPSLIKI
csizeit (P).

Ha ocHOBE KBAHTOBO-XHMHUYECKHX MHACKCOR OLICHEHA KAHLEPOTeHHas AKTHB-
HocTh (b) n (¢) n3omepos (A, = 2,126 1 2,157 cooTBeTCTBEHHO), ONpeieiena 6o-
Jlee BbICOKas KaHUepOreHHas akTHBHOCTH (b) n3omepa 1o cpasrennio ¢ (¢) n3o-
MepoM.

T. TSINTSADZE, D. KERESELIDZE, T. KHOSHTARIA

QUANTUM-CHEMICAL CHARACT ERISTICS OF ISOMERIC
DIOXO DIHIDRO-IH-BENZO [B| TIOFENINDOLS

Summary

Using the quantum-chemical method MNDO in the full optimization condition
of geometry of 2.3-dioxo-2,3-dihydro-1H-benzo [b] tiofen [3.2-f] (a), 2.3-dioxo-

13. Jodoob Lgéns @&, 25, Ne3-4

e




N //
2 3-dyhydro-I-benzo [b] tiofen [2,3-g] tiofen (b) and 1 2-dioxo-1 ,2-dm§mm“y4»/
benzo [b] tiofen [2.3-¢] (¢) indols, the enthalpy AH), dipole momentum (wyeliirge:
values onatoms () and coupling orders (P,) were caleulated. EHEESISIIEER]
Based on quantum-chemical indexes the cancerogenic activities of (b) and (¢)
isomeres have been determined (A, =2,126 and 2,157 accordingly), which shows
the higher cancerogenic activity of (b) isomer compared to (¢) isomer.
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LOASGUIBITML FIBEOIGIASWS SSSRIBO0N ASGL '\\
M3BBECTUSI AKAJIEMUY HAYK I'PY3UN

408000 LIGNS 1999, . 25, Ne3-4 CEPHSI XUMMYECKAS

054 546.19

3. 358330560), &. B0DSTA(), d. bITFB3NTN, 0. RIRLOSEN,
. FIOBIONS

656®0T30LS RS BIMGI RBVBO 8019350 33IRBIBOL IWI3IESHTS
8MEMLITLIEMOGLIESGIBNL LOBDIIBO RS BOGRSIFEIB0

Beems Bdhemlroblgbodbo aeo bobno o6y Blowow bfsgcro | 1.
Adbgbo 116 oo gdomon duaerggetimns BabfibreeybsTo, - deadgdbemb sbenogboborfbné: -
Bigemo Bogmogbgdydol 3boddagere aedeybbo, 50dcidEoboty doomo gudeéh
gobocrregono oddngmdowsb [2]. by ogoe oo jéherabo 3égdstod, 606-0b
(bogrgataliobo) sBefigbadeeg, Gmdrrac dogrombebon sedasbol boGegberg oblbo
§FodBo0n gotroougormo baggeorrobogob 3 . otdbo6 835 bogérongbob Fybfog-
@ oo 13 33609600 Jobrngger Jodogrbmo o dbmcnmpgdob Bogé, ¢rogeb
6ol Ogoraed-oe1r030a3B b0 ©o (3060l otlgbrdadogemo bsbooeido sbgon
$3a30b 398 gotronm Jyebnogel 4360b.

@eoboogol dmdydatecon Bybrrmo onmedboobbbado oo otob Byb-
fogeocro [4,5 . o3 by byergbrrdboodbybognl, (56adnd0 domo Lobofbol
Bgbobg croddodyzsBo o agbawBe. o8 botrgfbol Bofagreibéng Fyabibol 3600
{nbodrogbocry dargeb 8etobl Byorea)boo Bogonydob by brotlbochnl docrbo
©0 30bo Bydeonao aotreeddob Bybodmaberedol Bybfogro.

3rg000 §Jb3g608960b Logzendagey gedmotge, rmd Botytrovdol deabely-
@gber0blgbodn FywagborrmdonNa, AsO,Se- 1 2H,0, bgogbo dybobodobo mom-
obbgBodobo [6], bagbgdoo Fybodergbycros Bowybuien ofbob geydbéo byegbol
338909800 Bor0d0b Gz o 0ygontro otradbbols wrmagnddconbol e
©233¢3ba, 08 5960l Bye ol 0brogomeri® doarBatnmdsdo godegegol st

630,

36060 doorfyge Adons e Godosms g
) 6NaOH + As,0, = 2Na, AsO, + 31,0
8) Nay AsO, + Se + 12H,0 = Na, AsO,Se 1 2H,0

by Fpodydrycro:
6NaOH + As, 0, + 21,0 + 2S¢ = 2Na, AsO, S 121,0
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M. T UABYKHMAHMU, 1! K. XEJIAITIBUIIM, T. M. IAJIMAHWJT3E,
JL M. UAHTYPUA, P J1. TUTAYPH

HOAPCEHATOB HAT-
ABHOI HO/U PYIHITBI BTOPOI I'PYIIILI

Pesome

Bsanmosicicruenm cenena u apeenna a PHsL B BOJIHOM PACTBOPE CHHTC3H-
popai monocenenoapeenar narpust Nay AsO,Se- 121,0. T'nnpoxumuuccias pe-
AR TPOBOJMIIICH B HHTEPTHOMN (apron) epesie. YeraHoBIeHo, uto 00paboTKOM

MOTO cocmnennst knesoro (HCLTLSO,) BMECTO CoOBETCTRYIONIEH KHCHOTHI
HOJYHACTCH TCTPACCHCHONCKCAOKCHLTCTPAMBITILSKA.

M3y ueno sammo ieieBue B Bouom PACTBOPE MOHOCCICHOAPCCHATA HaT-
PHSLC COIIMU MCTAILIOB LIABHON O PYTITILI BTOPOM IPYIIILI TIEPUO/IMUCCKOM CHC-
TeMbL TTOKA3aH0, Y9T0 BYTO BPEMS HOUTH ¢ KOJIMUCC TRCHHLIM BBIXOJIOM [1OJTyYa-
OTCH MOHOCCIICHOAPCCHATLE OCPHIUIMS, MATHMSL M 1HEIIOUHO-3EMEILHBIX MCTAJI-
J10B. COCTAB M CIPOCHUC QLY UCHITLIX COSHMHCHHUR ObLH YCTAHOBJICHBI XMMHHCC-
knM anaumsom u MK criekrpockonmeit

M. CHABUKIANI, G. KHELASHVILI, T DADIANIDZE,
L. CHANTURIA, R. GIGAURI

SYNTHESIS AND INVESTIGATION OF
MONOSELENOARSENATES OF SODIUM AND METALS OF THE
MAIN SUBGROUP OF THE SECOND GROUP

Summary

The monoselenoarsenate of sodium Na, AsO,Se- 121, 0 was synthesized by
the interaction of selenium with sodium arsenite in water solution. Hydrochemical
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reaction was carried out in the inert (argon) medium. It was established that by the

interaction of sodium monoselenoarsenate with acids (HCL T LSO,), instead 011 <l

the corresponing acid, tetraselenohexaoxide of tetraarsenic was obtained Ll =il
The interaction of sodium monoselenoarsenate with the main subgroup metals

in the water solution was studied. It was shown that in this case nearly a quantita-

tiveyield of monoselenoarsenates of beryllium, magnesium and alkaline earth met-

als was obtained. Their composition and constitution were studied by chemical

analysis and IR spectroscopy.
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HOBASITTIOJISIPOI' PAOUYECKAS ME|
1§ DN}

OJIUKA OIIPE,
3A B CLIBOPOTKE KPOBU

Peswowme

HIPCUIOZKCHA OB BLICOKOMYBCTBI TCILHAS MCTO/MI OIS PO PAPHICCKOIO
OHPC/ICIICH 3 JKEICH B CHIBOPOTKE KPOBH KATAIM THHCCKUM TOKOM B HIPHCY TCT-
BHH MOHO-Y EATHOJIMHAH

SHAVGULIDZ1: L MESTIASHVILL V. SHAVGUILIDZLE

ANEW METHODIC OF POLAROGRAPHYC D
FERROUS INTHE BLOOD S

Summary

RMINATION OF
RUM

Ancew, highly sensitive methodic of polarographyc determination of ferrum in
the presense of mono-and ethanolamin by catalytic current, is presented
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LOASGUIBICM 3IBEOIGIASIS SSSRIBNN A6
M3BBECTHSI AKAJIEMWUI HAYK I'PY3UU
403000 LIGOS 1999, 1. 25. Ne3-4 CEPHSI XUMUYECK,

P QVJ’JU 53

OPITAHUYECKASI XUM U3
V/IK 547.752' 728.04
T TIMHIAJBE, T. E. XOIIT

PUsI

CHHTE3 HOBOU I'ETEPOIUKJIMYECKON CUCTEMBI -
N30MEPHBIX 2,3-/IMOKCO-2,3-) [T UJIPO-1H- 130(b]-
THO®EH([3,2-1]- U 1,2-/IMOKCO-12-)IUT WJIPO-1H-BEH30[b]-
TUHO®EHN[2,3-¢]UHIOJIOB

BO3HUKIYE CHIC 1P M3YHCHN XMMUM KPACHTCIICH, XMMUS M 01, HCCMOTPsE
HA OFPOMHOC M CIIO PAbOT B HYTOR 0OIACTH, HO-IIPCKHEMY HPUBICKACT 1IPH-
CIUILHOC BHHMANNC XMMUKOB W (hapmMaronoron [ 1-3 | Murepece yror oGycionsien
HOPABHTCIILHBIM MHOIOOOPASUEM (DH3HOIOTHUCCKOM A TUBHOCTH, LIPOARISCMO#
JIOBOJILHO HPOCTHIMH 110 CIPYKTYPE HPOW3BOUHBIMM HILIOJIA.

KUTakoBbLIM MOKIO OTHECTH CEPOTOHMIL, BLITOMBIONIMI HAPSITY ¢ MCIATOPHO#H
HMOIYISTOPHYIO (HEHPOropMonaibity1o) gynkiwn B LIFIC, tpuirrogan - ojuty u3
HEBAMCHUMBIX AMMHOKHMCIIOT, BXOJUIIMX B COCTAB OOJILIMICTRA OCIKODB,
TCHEPOAYKCHIIL = IPUPOIULIH (PUTOTOPMOH, OJIAH K3 BAKHCHILIAX PELYISITOPOB POCTA
PACTCHMH, MCKCAMMI - FOPMOH DR, MILIOHAI - CIUMYJISTOP H Al THIICTIPECCAITT
M CHIILHOJICHCTBYIONMH rajnonunoren - JUIK (Guoruiamun JIM3EPIUHOBOM
KUCJIOTDI).

Cpesw IPOU3BOJIBIX HIJI0JIA 0CO00C BHUMAHHC 3 HOCIICIHEE JICCH THIICTHE
CTAINH YICISTH TCTCPONMIUIMUCCKOR CHCTEME |, 2-71MO0KCO-2, 3~/ MJIPOM HJIOITA,
M3BCCTHOLO 1O/ OOHAM HA3BAITHEM MRITHITA TOIMKOM HHOCIYAAIO OTKPLITHE 1
BHC/IPCHHC B MCIMIMHCKYIO HPAKTHIY TCHEPD VS XOPOIIO BBCCTHOLNO HPEHapTa
MUTH3a30Ha (MapOopana) - B-TuocemMuKkapda3ona- | -Mermmania

Hperapar nposiBiisie T BLCOKYIO CHCIM(DUUHOCTL JACHCTBIS: AK THBCI K TAKHM
BHPYCAM IPYIIILI OCHBL, KAK HATYPAJILHAsE OCIA, aJlaCTPUM 4], KpOJIMHLst ocia
[S 1 pspyIUX BUPYCOB.

METH 3301 YCHCHITIO HPOIICH MCHLITANMS P O1MJICMESX OCHbI B Miyun,
Bpasuinm u psic ipyrux cipai | 6]

C HEIBIO HOMCKA HOBBLIX JICKAPCTBCHIILIX CPCCTE AHAIOTHUIIONO JICHC B3
HAMH BICPBBIC OCYHICCTBICH CHIITC3 HOBOH I'CTCPOLMIUIMUCCKOR CHCTCMBI - H30-
MEPHBIX 2,3-7O0KCO-2,3-mruspo- 1 H-Genso| b twodert [3,2-1]u 1,2-mokco-1,2-
JwrnIpo-1H-6emso[ bl ot [2,3-€[Miionon, B MOJICKYIIC KOTOPBIX O/IHOBPEMCHHO
COBMEIICHDI JIBC HE3ABUCHMBIC JIPYT OT JIPYra IETCPOIMKIIMUCCKUE CHCTEMbI
Gensodypana n unosa. [ToBONOM HOCIYKIII W3BCCTHLIA B JTEpaType axr, uro
HEPC/IKO COBMCIICHUE B OJUIOH MOJICKYJIC JIBYX ¥ 00JICC I'CTCPONMKIIMUCCKIX
CHCTEM, Kazi st U3 KOTOPBIX € (apMAKOIONMHCCKOM TOUKM 3PCHMS 1IPEICTARIBICT
OHPC/ICICHHBIR HHTCPEC, HEPEIUKO TIPOBOJIMT K YCHICHHMIO OMOIOIHUCCKOM
AKTUBHOCTH COCIMICHHMS BB TOM HJIM MHOM 1Al PABJICHAN

CHHTE3 OLUT OCYIICCTBIICH 1O HHIKCHPUBOMMOM CXCME!
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Liknnsaumeii usonnrposoaueramnaoansenstiodena (11), nosyuenHoro vamu
B3aumoneiicteuem 3-amunoanGenstuodena (1) ¢ xnopaibruapatom u
COJISIHOKHC/IBIM IHAPOKCHAAMHHOM, B YCIOBHSIX peakiinn 3anameiiepa [7, 8],
MOTy4eHa CMECh COOTBETCTBYIOLLMX H30MEPHbIX aHHEIMPOBAHHBIX M3aTnHOB(111)
1 (IV). B auecTBe LMKIM3YIOUIEro areHTa Gbiia HCNOB30BaHa cepHas KMC/IOTa.

Pasjiesienne n30MepoB OCYIIECTBIIANOCH MOC/EN0BATENLHOIN 06paBoTKO
LIENOUHOTO pacTBOpa cMecH coeannennii I u IV cnepea ykeycHoii kue10Toii 10
pH 3, a nocste yianeHus BHINABIINX KPUCTALIOB, - oGpaboTkoii (unbrpara
KOHUEHTPHPOBAHHOI consnoii KucaoToii Ao pH 1. B nepsom ciyuae Bhinagaet
coeannenne I11(25%), Bo BTopom - coeannenne 1V (60%).

B UK cnekrpe coeamnenns Il naGniofgaercs noaoca nornoeHus
KapGOHMIILHOM rpynisl B o6nacTu 1680 e’ Monoca nornoueHus mpu 3300 oM’
YyKa3biBaeT Ha npucytcTsre NH rpynmbl B ykazsaHHOM COeAMHEHHH.

Tonocet nortowenns rpynnet C=0 B coemnenusax M u IV (1700 1 1720 v’
COOTBETCTBEHHO) GIU3KH K COOTBETCTBYIOIIEH M010CE B M3aTHHE.

K coxasnenmto, n3-3a 11:10xoii pactBopumoctu coeautennii 11 u IV B sranose
CHATb UX YD CHeKTpbl HE y1an0Ch.

Ornecenne curtanos [MP coeunennii 1T 1V caenano naochose pazimums
B MYJIBTHILIETHOCTH CHIHAJIOB MHI0IBHOM YaCTH MOJIEKYJ1: HAIMMSI /IBYX CHIHA/IOB
OT €/1a00 B3aUMOICHCTBYIOULMX -NPOTOHOB, B Cllyuae JinHeapHoii Mosekysibi (111),
WM HAJIMYHS CTIeKTPa cueTeMbl AB ¢ XapakTepHoii Ulst 0-POTOHOB KOHCTAHTOM
CHUH-CIMHOBOTO B3aUMO/CHCTBUS B C/TyHae aHTYISPHOTO COYIEHEHUS LIKIIOB
(coenunenue V).

Macc-CreKTpax M30MEepHBIX aHHEAWPOBaHHbIX u3aTuHOB Il n IV
HaGIIIOATCs MHTEHCUBHBII THK MOTeKyTspHOTo Hota [M' ] ¢ m/z253, a Xapakrep
AanbHeiiiei GpparMenTatiu, NOATBEP/ICHHbIH MeTaCTaGHIILHBIMH MepexoamH,
HE MPOTUBOPEUHT NPe/TaraeMbiM CTPYKTYpaM.

DKCNEPUMEHTAJIbHASI YACTh

Y cnexTpbl NOMOLEHHs H3MepeHbl B 3Tanose Ha npubope “Specord-UV-
s”. M3Mepenns IpOBOAMIN B KIOBETAX C TOAWMHOI ¢ lem. [pusenenbi
3HAYCHUs x”m(lgs k

MK criektpbl cHsThl Ha criektpopoTomerpe “UR-20" (B Base IMHOBOM Macjie).

Cnexrpbt [TMP 3anucanbl B AeiiTepopacTBOpUTEsX Ha crieKTpomeTpe “Varian
CFT-20" ¢ paGoueii uactoroit 80 MI'u. XC M3MepeHsl OTHOCHTENLHO
TeTpaMeTHIICHIaHA KaK BHYTPEHHEro cTanaapTa ¢ TouHocThio 0,1 M., KCCB -
¢ TouHocTbO 0.1 ',
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Macc-cnektp cHaT Ha npuGope MX-1303 ¢ npsmbivi BBojgoM 0Gpasua
MOHHbII HCTOUHHK, TOK OMHCCHH KaTOA - 1,5 MKA, HOHM3HPYIOLLIEE HATIPSKEHHE,
-5023B. S

3-U3onutposoaneramunoandensrtuoden(ll). K pacrsopy 16,5 r
(0.1 Monb) xsopasnbruapara B 240 M1 BOAbI 0CAEA0BATE IBHO IPUGaBisior 260
(0.8 monb) kpucTanmueckoro cynbgara Harpus Na,SO,-10H,0, 19.9 (0,1 mous),
3-amunoanbenstrodena (1), pacTBOPeHHOro B 3 11 BOABI ¢ noGasnennenm 20 ma
KOHLL. COIHOM KMC10ThI 1 22,3 1 (0.32 MOJIb) PHAPOXJIOPH/A FHAPOKCHIaMMHA,
pactBoperHoro B 100 M Bo/ibl. CMech GbICTPO HATPEBAIOT /10 KUIEHMs! M KUTISITST
1pH MOCTOSIHHOM NepeMelMBaiuy 2 yaca, Moc/e Yero peakUoHHyIO Maccy
OXJIXKAQIOT BOAOH. Bhinasiuue kpucramibl coennnenns (11) oTcackIBaloT,
TIWATEJILHO MPOMBIBAIOT BONOH ueylar. Bbixon 24,3 r (90%). T. nn1. 213-215°C.
MK cniekrp: 3300 (NH), 1680 cm (C=0). Y@ cniextp, i, (I 235(4.41),
265(4,10), 285(4,15), 333 (4,05), 350 1wm (4,00). Haiineno. % C62,0;H4.0;N
10.4:S 11,6. C,,H (N,O,S. Beiuncieno, %: C 62,2: H3,7: N 10,3;: S 11.9

2.3 [luuhu)-Z,J-,'m apo-1H-6enso|brnoden|3,2-flumron (1) u 1,2-
anokco-1,2-aurnapo-1H-6enso[blruoden|2,3-e| nnroa(IV). 14.7 1
(0,3 MOJ1b) 75% CcepHOM KUCIOTHI IpH 50°C u nocrosnnom nepeMelnBaHnm
HeGosbMMK nopumsamu aodassstor 13,5 1 (0,05 mosnb) c\'\ul 0 3-U30HUTPO30-
anetammaoauGensTHodena Il npu Temneparype e seie 80'C. [o OKOHHAHHM
npuGaBieHHs PEaKLUHOHHYIO CMech HAarpeBaioT ewe | uyac npu 80°C, sarem
MEIEHHO OX/1aK1a0T M BLLIMBAIOT Ha 1 0-12-KpaTHoe KolMuecTro jbaa. Yepes
| yac 0canok OTQHILTPOBBLIBAIOT M NPOMBIBAIOT BOAOH. ChIPOit 1MpoayKT
CYCMEH3UPYIOT B 5-KPATHOM KONMYECTBE ropsiuei BO/Lbl M PH nepemMeinBaHnmn
npudasnsior 40%-wetii pacteop NaOH /10 01HOro pacTeopenns. OcToposkHO
06aBAAOT 12%-HyIO COMHYIO KMCIOTY /10 Hauasa o5pa3oBanms ocazka. Oca1ok
OTGHUIBTPOBBIBAIOT 1 OTGpackiBaioT. K (puisTpaTy 0CTOPOIKHO MPUGABAAIOT
YKCYCHYIO Knci0Ty 110 pH 3 n octasisitor va 0,5 yaca. Bbinapiinii 0caaok BHOBb
OTQHIIETPOBLIBAIOT, TUIATENBHO NpOMBLIBAIOT Bn/xou n cywar. Monyuator 2,5 r
coeannenms 1. BleU}l 20%. T. 1. 294-296C. UK cnexTp: 3390 (NH), 3250
(NH--O=C), 1700 cm” (C =0). [IMP cnekrp: 11,22 m.a. (NH), 8,37 m.a.(4H),
8,12m.1. (5H), 7.40m.1. (6H), 7,49m.4.(7H). 7,66 m.a. (8H), 7.11m.a. (10H).
Doty - =8l aiineno, %: C 66,1; H 2,8; N 5,8.
C;H,NO,S. Beiumcieno, %: (664 H2,7;N5,5;S 12,6

(l)MnupaT nocie oraeienus serects 1 nojaKNCISIOT KOHIL COMSIHON KME10-
T0it 10 pH | v ocTaBasior Ha | yac. Beinasuine kpucTanibl 0T(UIETPOBLIBAIOT,
TLATEJILHO MPOMBIBAIOT BOJIOI ,lomm}mm,mm peaxin i cywar. [onyuaror
7,59 r Bewecrna V. Buxoﬂ 60%. T. 1. 312-314°C. IK crniektp: 3400 (NH), 3260
(NH---0=C), 1720 cm" (C =0). [MP crniektp: 11,65 m.a. (NH), 6,93m.4.(4H),
8,33m.21. (SH), 8.19m.4. (6H), 7.48m.11. (7H), 7,66M.11. (8H), 7,72m.1.(9H). 3
J5577:3; J6,=7,2; J;,=8,3. Haiizeno, %: C 66,2; H 3,0; N 5,2. C, H N() 5
Beruncnieno, %: C 66,4; H2,7;N5,5; S 12,6.

I'py3unckuit texnmueckuii ynunepenter Hocrymino 25.01.1999
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0). GNBBSGD, 0. MBESONS B %/
JJ @113
36520 39GIGMBOILVHN LOLGIBIBOL - 0BMANIGFI0 2,3-LOCKILTL
2,3-R030RM- 1 H-336%M[b]0INMBIE[3,2-f]- R 1,2-ROMILM-1,2-
COI0REGM-1H-536%(Mb]0INMBIE|2,3-¢|06RMTLI0L LOGDII%O
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I TSINTSADZE, T. KHOSHTARIA

SYNTHESIS OF NEW HETEROCYCLIC S S-ISOMERIC
2,3-DIOX0-2,3-DIHYDRO-11 ZO[C]-TIOPHEN[3,2-F|- AND
1,2-DIOXO-1,2-DIHYDRO-1H-BENZO[C]TIOPHEN][2,3-E] INDOLS

Summary

Using the Zandmayer reaction, synthesis of new heterocyclic systems 2.3-
dioxo-2,3-dihydro-1H-benzo[c|tiophen|3,2-1]- and 1,2-dioxo-1,2-dihydro-111-
benzo|cjtiophen|2,3-¢lindols is presented.

Some physical and chemical characteristics have been studied
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CHUHTE3 M CBOMCTBA THO®EHCOAEPKAILX
A30KPACHUTEJIEM U A3OINIUTIMEHTORB

Cdpepa npuMEHeHUs CHHTETHUECKIX KPACHTEeli HHTEHCHEHO Paciipsiercs
[1]. C 5Tunm eBsizan HeocaGeBAIOLNIT IHTEPEC MHOFOUHCACHHBIX HCCIeA0BATECH
KH3bICKAHHIO, Pa3pabOTKe CHHTE3a HOBBIX H MOJICPHIBAIIHN METOI01 H3BEC THBIX
KpacuTeseil, n3yueHuio ux GhHU3NKO-XUMHUYCCKUX CBOTICTE. UTO sBAscTCs
NPEANOCHIIKONH CO3AaHUs CUHTETHUECKHX KpacuTenell ¢ KOMIiekcom
MIAHUPYEMbIX CBOHCTB.

M3BecTho, uTo’B [Py3un GakTiueckn 0TCyTCTBYET NPOH3EOACTRO CHHTETH-
HECKUX KpacHTesieid, 1 XOpOLIO Pa3BUTast JIErKas MPOMBILLICHHOCTEL pectyGanKH
NOJIb3YETCs KYTUIEHHBIMH 32 BAJIOTY MIIM KyCTAPHBIMH KpacnTeasyu. B toxe
BPEMsi /Ul MAJIOTOHAXKHOTO MPOU3BOACTBA CHHTETHUECKHX KpacuTeneii, Kak
H3BECTHO, BO3MOKHO HCMOAB30BaHIE THOKOIO TEXHOIOMHUECKOIO PEKHMA. 1,
CIE0BATENBHO, UX MPOMBILIICHHBITT CHHTE3 LEACCO00Pa3HO HAAHNPOBATL,
COBMECTHO € MPOU3BOACTBOM JIPYIHX BA/KHbIX HPOAYKTOB TOHKOTO OPIaHitieCKOro
CHHTE3a, BKIIOYAIOWNX (PapMaKONPenaparsl, CMa3ouHbIe MaC/Ia, FepOHLNIL 1
ap.

B o0umpHylo HOMEHKAaTypy CUHTETHYECKHX KpacHTenel i nurMeHon
“BHEAPSIOTCA™ HOBbIE KJIACCHI W NOAKIACCH KpacuTeneit [2]. B Tom uucae
KpeMHHUICO/epIKaLMe M MMMOGHIN30BAHHbIC HA TIPUPOAHBIX IAPOCHINKATAX
(cninkaresb, acGeCT. IMATOMMT 1 AP.) A30KPACHTE!H H A30MMIMCHTbI [ 3-5 |

Tuoencosepikalie KPACHTEN 3aHIMAIOT 0COTOE MECTO B HOMCHICTITY pe

CHHTETHUCCKHX KpacuTeneii. B THOGEHOBOM KONBIE aTOM CCPbI SARASCTCA KK
JIOTIOJIHHTEIBHBIM S1EKTPOHOAOHOPOM, TAK M CHELIPHUCCKIM 3aMECTIITEICM. UTO
OKa3bIBACT 3HAYMTEILHOE BIIMAHME Ha UBET A30KPACHTEIIS 1 a301THINMEH T

Hacrosimee uccriesoBanue MocesmeHo CHHTESY M U3YUEHUIO (puszuro-
XHMHUECKHX H TEXHHUCCKHX CBOHCTB HOBBIX THO(DEHCOAePXALUIX a30KpacHTe e
1 Q301UIMEHTOB, B TOM YMCIIC M aKTHBHBIX KpacHTeleil, CoACPKALINX AP0
CHMMETPHUHOIO TpHasiHa (XJI0PHCTOTO Lnanypa) [6].

OG1wias cxema CHHTE3a THOPEHCOAEPIKALLIX A30KPACHTEICH 1 A30MHINMEHTOB
npejacTaBieHa Ha cxeme A:
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N \//
Asococ -A: B-nadpron (1); A a )N, N - umm«hm%/
s (3); P - kuenora (4); unnon (5). 940 1

AmHanoruaHo nosyuens asokpacurenu I (11+15), anasococragbroiiidiv
KOTOpBIX siBisieTcs 2-Br-3-amuno-4-uurpotnoden(l 3)

Jlnst cunresa amuaoTHodenos 1 (1+3) B KauecTBe MCXOAHBIX MPOAYKTOB
HCTIOIB30BaHbI PEABAPUTELHO CHHTE3HPOBAHHbIC COCMHEH S 2-HUTPOTHOdEH,
5-Br-2, 3, 4-tpunutpornodet 1 2-Br-3,4-nunutpotroden [7, 8].

CTpoeHHe MPOMEKYTOUHBIX H LIEIEBBIX MPOYKTOB H3YYCHO M MOATBEPHIACHO
KOMTIEKCOM Pa3inuHbIX (QU3MKO-XMMHUYECKHX METOMOB, BKIIOHYAIOLIMX
SNEMEHTHBI 1 PYHKUMOHANBHBIH aHAIW3bI, CNEKTPOMETPUYECKHE METOIbI (Y-
Cd-26, UK- UR-10, IIMP - Spectrospin). 3a X0/10M MPOTEKatOUMX PeaKLUi 1
YUCTOTO NOyuaeMbIX coeantennii cneunnn metonom TCX (Silufol UV-254).
KpacuTenn ouimani MeToA0M KOAOHOYHOM Xpomatorpadun (3110eHT-reKcan:
aueron, 5:1).

lMonyueHHbie MpsiMble W aucnepcHbie asokpacutenn 1T (1+15)
XapaKTepU3YIOTC PasiMuHBIMK UBETAMU M OTTEHKaMit (JKeNThie, KpacHble,
CHpEeHEBBIE, 3e/ICHbIE), BBICOKOI CBETOMPOUHOCTBIO M XOpOLeh CTORKOCTBIO K
Pa3INUHBIM BHIAM MOKPOit 06paboTKH.

HekoTopble (u3uyeckne u TEXHWUECKHE CBOICTBA MOMYHEHHbIX a30Kpa-
cuTesieil 1 a30NUIMEHTOB NpUBeieHbl B Tab. 1.

OKpalLBaHHE CHHTETHYECKMX BOJIOKOH MPOBOIMIIOCH M3BECTHBLIMM METOAAMU
).

Cunres THOPEHCOIEPAKAILNX AKTHBHbIX a30KpacHTeseil u asonnrmentos (I117)
npeacrasjieH Ha cxeme b:

Cxema b
cl [=1]
i i
c—N c—n
NI S & e rd N K
] R Ca
e/ Nl
i i
[+]] cl

TET® [€205.37.,10,312:16))

rie: Kpacwrenn -111(2, 5, 7, 10, 12, 15) tnopenconepxaume asoxkpacurenn; I
(2,5, 7. 10, 12, 15) - aKTHBHBIC a30KPACHTEIIH.

Cuntes aktusHbIX kpacutesneit (I1I') ocyuiecTriien B3aumoneiicTenem
LIE0UHBIX PACTBOPOB XJIOPHUCTOTO LIMaHYPa C PACTBOPOM THO(DEHCOAepIKAILNX
asokpacurereii (I11) npu oxaxaeHuH 10 0-4°C u uHTEHCHBHOM repemMeIiiBaHul
B TeueHue 3-4 yacos.

HekoTtopbie (hi3MuecKkne CBOICTBA MOTyUeHHBIX aKTHBHBIX a30KpacuTeneii n
a30MMIMEHTOB NpUBE/IeHbI B TaG. 2.

CHHTE3MPOBAHHbBIE AKTUBHBIC THO(EHCOAEPIKALLME A30KPACHTEH 110 CBOUM
XUMMUECKMM M TEXHMUYECKMM CBOMCTBAM MPE/CTABIAIOT CAMOCTOATENbHBbIH
MHTEpeC, TaK KaK J[al0T BbICOKOKaY€CTBEHHbIE, B OCOGEHHOCTH CTOIKHE K MOKPOi
06paGoTKe BLIKPACKH HEKOTOPBIX MPHUPO/HBIX W HCKYCCTBEHHBIX BOJIOKOH.
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H prie du u Tex cBoiicTna a acuTelCH M a30LMIMEHTOB A1) 1
0220015 35
[ el VCTORIMBOCTS OKPACKH K.
| N 1';% HM""'lxr ) Ri* | cvery |moty [H;O [HCI [NaOH [EtOH |an
o e e 5% | 5%
IDRLE 520 | 0676 |5 5 s |5 4 1
| (3800) i el | ¥
2 2 560 0590 |4 4 nypS 4
| (4380) |
[3[m3 40 | 0675 |5 1 nypS | opi® | 4 1
| (1442
[+ s 520 0790 |5 5 4 4 5 5 5
(1976)
[5 [ms 510 |0380 |5 1 1 D25 [opx® |4 1
(1730)
[ s 590 0490 |4 5 4 3
| (8 (2182) K v I
7 660 059 |4 14 5 5
(2636)
8 |ms 580 0585 |5 5 4 4
(1009)
9|9 600 0600 |4 1 1 [ 1 1 &
(1281)
|10 |1L10 630 0585 |5 s 4 | 3eab [roas, |4 4
(1899) |
I | 560 0680 |6 5 1 & 5 1 1
1 (1515) e e 18
12 600 [0575 |5 4 T 4 5 I's
[ (2046) i il i
131113 520 0640 |5 |4 5 opx® | 4 4
(2321) . | |
14 |1ra | s60 0610 |6 5 4 |5 4 4 1
(1897) | .
[15[Irs [550 0770 |5 s 5 1 1 1 ]
| (2107) I

a) smoent (Genson: HQup,

6) upm pH-4,5-5,2
®) npu pH-8,5-10

4:1)

TaGauna 2

Hexotopsie pusnueckue u TeXHHUECKHE CBOMCTBA AKTHBHBIX a30KpacHTENCH 1

A30TUIMEHTOB

| Aemme [ 7 VCToiuBOCTL OKpacki K

| xpacirean | "M _csery | mory | HO | HCI | NaOH | EtOH [ an,
570 (5800) | 6 5 5 5 5 5
540 (3225) |5 ] 5 ] 45 5 5
660 (3150) | 6 5 4 45 4
650 (4370) | 6 g 5 5 5
630 (3450) | 6 5 4 4 5
560 (3080) | 5 5 5 5. |50
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DUICKTPOIIBIC CHERTPLI HOIIOICHHS HEKOTOPhIX cmncmp’\mm n,lA
11

AOKPACHTCCH W AKTUBILIX KPACH TCICH HPUBC/CHBI Ha pUCylKe, 1'%1'1

]
M99

L L I ey
500 550 600 650 AmMm

PHe. DACKIPOIILIC CHERTPLI HOLIONCINS CHITEHPORIIILIN wiokpackTeich (1-1115
2-H1 120 3-11L15) u akrupsinx kpacnreteii (1 -11°.5, 2' - 1712, 3" - 1215)
CHITTCMPOBINTILIC KPACHT I} HCHOIL 0B VIS OKPATIHBAI S HPUPOITILIX
(XB, €11, HIEPCTh) M HCKYCCTRCHILIX (BUCKOR) BOJIOKOIL Hpencramsier nirepec
HIPUMCTCHAC YRASAHBIX KPACHTCICH JUIs OKPAITHBANMS HOBCPXHOCTH IPUPOUTLIX
THpOCHmKaTOR [ 10]

JKCHEPHMCI TAIILHASE YACTT,

Cuirres 2-amunornodena (I 1). K emecen 8 1 (0,06 Mosin) 2-nurpornodena
120 MILICIBIHON YKCYCHOM KHCHIOTHE I0GAISIIH 14,5 t rpaiys mpoBanioro oiosa
nAMIHCH(p = 1,14). Peakimoniyio MUCCY Ha BOJBIHON GANC JIOBOJMAIIN JI0 KMITCHMsE
MJI00ARIBUIM HECKOILKO  kaness HCL ¢ HOJUICP/KAHHUECM KMIICHHSI CMCCH J10
TOJYHCHHS HPO3PAION MACCHI, 3aTEM HPOIYCKan ILS Juts paspymienus
KOMIDICKCHOH COJM AMUHOTHODEHA ¢ XIOPHBIM OJIOBOM Peaximonnyio macc:
Jui ot rposbiam. K umnrpary soGasssuin 10 st 2N NaOI
M3OBLITOK PACTBOPA HCHAPSIH, OCTaBIyIo Macey 1eperonsuim n HPOJYKT OTJICI U
upn 77-79°C/ 1476 fa. Buixost - 56-60%, T, =61-62°C/0,133xl la. Bumcrero,
%: C-48,48;11-5,05;N-14,13;8-32,35. laiiieno, %: C-48,61; H-5,25; N-14,31; S-
32,41 MK, v em': 3480, 3370 (C-NI ),

Cuirres 2-Br-3-amuno-4-nnt pornopena (1.3). 8 1 (0,03 mosist) 2-Br-3 4-
JHITPOTHOMCHD PACTBOPSUINA B 35 MILTCILION BOJWI (5(’)(,‘) B nosyucniyio
PMYIRCHIO HPH HCPCMCTIM BN HPMIMBAII B Teuenne 10 Mun pactsop 141
Na,S-91LO 113zt Bojust. Cyecn oxsaskam 110 20°C u HepemMeHmMBam 2-3 4
Boiiasmue  kpucraii OTPHALTPOBLIBAIM M CHIPOHR HPOJYKT
HCPCRPHCULIHSOBLUKIM 13 BOJbL BLxost - 52-56%, T, =70-72"C. Busamescio,
%:C-21,45, H-1,78; N-12,51; S-14,31; Br-35,67. Hz Acno, %: C-21,58; H-1,92;
N-12,33;S-14,11; Br-35,28 HK.VCM'K.345(), 3360(C-NH,), 1520, 1340 (C-NO,).

AHQIOTHUHO CHITECMPOBAT 2-aMUHO0-5-Br-3 4-yiu rporroden (1.2). Jlannbie
DICMEHTHOTO AHAJIN3A COMIACYIOTCS € PACUCTHBIMH BCIHIHHAME.

Crirres tnodencosiepxamero a sokpacurenst (ITL1). K oxsaxennomy
pactBopy 21 (0,2 Mmost) 2. aMHHOTHO(EHa B 25 Mt 2N pacrsopa HCI npulaBssm
5 M3 2N pacinopa NaNO), ¢o ckopocinio, HPH KOTOPOH TCMICPITYPa PCAKIMONTION
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MACChI HE HPEBBLITTACT 5:10'C. PCakimoHHyIo Macey HEPEMCHIHBASIN 13 w‘lcnm:\\ L
20-30 mut. KOHCIU 30 TMPOBAHMSE YCTAHABIMBUIA 1IPOOOH Ha Hwu(p;;xmu,n,nyd%m Sy
Gymary. M30bITOK a30THCTOR KHCIOTHL YU JTOOABICHUCM MOUCBU L (1[1015J 5
HPHOABJICHUCM aleTaTa HaTpus jlocTuraim pH=5. K jmaszocoemucnunio (11.1) no
Katisim JI0OaBIISUA HIPHIOTOBJICHBIA HICAOUHOM pacTtBOp 2,88 1 (0.2 Mmon)
naprosta. JUst HOJUICP/Kamst HICHIOMHOM PCAKIMM TP HCOOXOIMMOCTH JIOGARIISU I
H PACTBOP HIEJIOUH. PCAKIIMOHIYIO MACCY HEPCMCTIHBAIN TPH OXJIICHIH 2 1
oGpazyiommecs Kpucrtauibt kpacuresst (11 1) orduinTposLisam, Tiareimno
HPOMBIBAIM BOJIOW M CYIITHIIH 1IPU KOMHATHO Mitepatype. Boixost - 60%.
Brramcsieno, %o: C-66,12; H-3,96; N-11,02; S-12,61. Haiineno, %: C-65,99; 1-10,91;
N-10,91;S-12,57.

Asokpacresti 1T (2+5) L0y IEHbEAIONHBIM MCTO/IOM € HEHOIL 30BN

A30COCTABISIOMMX (2+5). JIanublC NIEMCHTHOIO AHUIA3 COLIACYIOTCs ¢
PACUCTHLIMMU BEIMUMHAMA.

Cunres tnod oa acuresst (HL6). K oxsiuijicinnomy
12,51 (p = 1.84) 1,50, noGapsum 1r NaNO, npu temueparype o 30°C
3ATCM HOJTY HCHHYIO CMECh OXJIAK I (8°C) n mejutenno joGanisim paciBop
6,5 1 IPOIMOHOBOM KUCIOTHI B 40 MIIJIC/BIHON YKCYCHOM KMUCIOTHL, TaK 4T00bI
TEMHICPATYPa HEC HPEBLITIAI 15°G PCakimonnyio CMeCh OXJIaK [an o0 un
TCUCHUC 30 MUH HPUOABISIIA LPH TICPEMCTTTMBANNN M OXJK)(CHIK 2,6 1°(0,0 1 Mosin)
2-aMui0-5-Br-3 4-mnn 1 pornodena. PCakioiiyio Macey HepemMenmsim i
reucnue 20-30 mun. Konen JiasomupoBanmst yCTaHaBiMBaim 1ipoooil na
Hoskpaxmasibiyio Oymary. Hosyaennoe jmasocoennnenne (11.2) o iatiisinv
NO0ABJIAIM IIPH HICPCMCIITUBANNUN K OXJIQKIICHUH (()-5“(:) K 3apanec
NPUTOTOBJACHHOMY 1IEJI0MHOMY pactBopy 1,44 1 (0,01 Mmosn) 2-nadrosa. Jlust
HOJYICPIKAHUS TILCIOMHON PCAKIMH T1PH HEOOXOMMOCTH J1o0ansism 2N paciBop
mestouu. Peakiuonnyio Macey nepeMeHiuBalin HPH OXJIakK)ICHUH 2 1)
00pasyIonMecs KpucTaiuibt kpacuteist (11.6) OThriILTpoBLIBAIT, THIATCILIO
HPOMBIBAIM BOJIOH M CYHITHIIM TIPH KOMHATHOM TeMiepatype. Buixoi - 56%.
Beranciieno, %o: C-39,73; H-1,67; N-13,24; S-7,58; Br-18,88. Haityic10, %: C-39.56;
H-1,55.N-13,46;S-7,81; Br-18.90.

Asorpacuresm 1(7+10) 1 (1 =15) 105y SeHBI AHAIONMHHO € KCHOJL30BIHHAEM ‘
COOTBETCTBEHHO JMasococtapisiommx I (2,3) nasococrapisnonwx (1-5). Jlauiinie
VIEMEHTHOTO AHAJIM3A COIIACYIOTCS € PACUCTHBIMU BEITMUHHAMMU

Cunrres tuodencoxepxramero ak rusnoro kpacuress (1P.7). Cyecern
(1,0 M.MOIBH JHHATPUEBOM COIH 2-(5-0POM-3 4= IHA TPO-2- THCHIIIIZ0 )-2-1 M (POK-
cn-8-ammnonadyraimn cysbhorneaors (1.7), 20 M Bojst 1 1wt L-iporenioro ‘
pacrsopa tipetiapara OC-20 HEPEMEITUBAIM HPHA OXIEDKIICHHH J10 0-2'C. Baremn §
HHTCHCHBHO PA3MCHIMBACMBIH PACTBOP BHOCHIIM TOHKHN 110POIIOK 0,23 1

(1,2 MMOJIB) XJ10pHCTOrO IMaitypa. Atsmposanue (111.7) kpacuresst Besm pu 3-
4Cu pH 6-7, npuGanisisi B HPOIECCE PEAKIME PACTBOP CobL. 110 OkoHvatnmn
AAIMPOBAITHSE (YTO YCTAHABIMBACTCS 1O HOCTOSHHOMY, HEH3MCHSIOIICM yCst
suauenuio pH epesmn) Macey BhinepskuBaim 20-30 MU M 3a1eM OT(WI T POBBLIBUMA
OT U30BITKA XJOPUCTOIO IHAHYPA. AKTHBHBIH KPACH TCIIb W3 PACTBOPA 11PH 3~ ¢
BLICAIMBAIM JioOaBsienuem 3-3,5 I HOBAPCHHOM COJIM, B PSJIC CIIYHACE HCTAPSIIA
pacTBOPUTEIL. OCAIOK AKTUBHOIO KPACHTCIIst OTQMILTPOBLIBAIA 1 CYIIIMIIA B ]
iKY yM-Cymmbiom nady npr 70-80'C/13,5 il Ta. Buixost- 50-60%, Bhrmcseno,
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NV
%: C-25,84;11-0,63; N-14,18; S-12,18; Br-10,11; C1-8,97. Haitneno, %: T=25 /
H-0,77;N-14,30,S-12,26; Br-10,18 -8.,66. :
AxruBHbIC a30KpacuTem 17

9als
2,5, 10, 12, 15) nojyuennl aHa#ObEiLs]
MCIOJL30BAHUEM COOTBETCTREHHO asokpacuTencht 111(2, 5,10, 12, 15). Jlaunbie
UIEMEHTHOIO AHAIM3A COMIACYIOTCS € PACUCTHHIMU BEJIMMHAMM.

Ipyaunciuii TEXHUUECKHMI YHHBEPCHTET Toerymwio 01.02.1999
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G. CHIRAKADZE, 7. GELIASHVILI, M. GAGOLISHVILI

SYNTHESIS AND PROPERTIES OF THIOPHE
AZO DYES AND PIGMENTS

Summary

: CONTAINING

The new thiophene containing disperse, direct and active azo dyes and pig-
ments from diazo components containing thiophene or substituted thiophene rings,
have been synthesized

The obtained dyes and pigments are characterized by colour variety and light
resistance. The active dyes are especially resistant to wet treatment compared to
the above - mentioned dyes.
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UL P. TTATIABA, H. C. IOXTYPULLBWJIN, H. A. MANCYPAJI3E,
I TTATIABA, 3. L TABYKALLBWJIW, H. M. LIOMA S

M3VUYEHHWE NMPOUECCA OTBEPKAEHWSI NMOJIUMMEPHBIX
KOMIO3ULMI AMUHOTIJIACTA

Ha npumepe menamuno-popmansiernanoro onuromepa (M®O) uzyuenni
0COBEHHOCTH MEXaHH3MA NPOIECCa OTBEPAKACHUS MOTUMEPHBIX KOMIO3HILMIT
amMuHoiLacTa, cojaepsraiiero amaromur. C

ITOM LEebIO GbUIM MCNONB30BaHBI
METOAB AMHAMMYECKOH U W30TepMiteckoii Tepmorpasuyerpun 1 MK
CHEKTPOCKOTIN

Hssectino. wro orseprcienie MO 06ycaoBACHO HAMHMIEM METHIONbHbIX
IpYI B MONEKYIIax onnromepa. Ha niepsom starie Hamu Gb110 H3yueHo nose/ieHne
NOMMMEPHLIX KOMIO3HLUMIT MPH AMHAMHYECKOM HATPEBANHU B HHTEpBAsIE
Temneparyp 130-180°C. Conepiraiue IMaTOMUTA B KOMITOZHUMAX MEHSAIH OT 20
210 80 macc.%. PesyiIbTarsl TepMOrpaBnMeTpHUCCKIX HCCIIOBAHHIT IPHBE/ICHBI
Ha puc. 1. Kak BHAHO U3 NPUBEICHHBIX JIaHHbIX, MACCA KaK YHCTOTrO oJuromepa,
TaK M NOJMMEPHBIX KOMIO3HINI, Cojepialix B ceoem cocrase ot 20 10 80
Mace. % AMATOMHUTA, NPH HATPEBAHII Ha BO3YXE NpH 180”(‘._\.\1cn|,umc1c51 Ha
10-17%.

XapakTep ymembllieHus Macchl B uiTepsaie Temnepatyp 130-180°C
Jiten. Tak, HanpuMep, HOTEps Macehl THCTOTO OMIOMEpa HauNHACTCS TPH

pa

Yuessuenie

90 80
00 20 300 400 500 600

Tewneparypa, °C

Pic. | TepMorpaniMeTpiiieckie KpHRbIE MOAHMEPHBIX KOMIOSHIUMH, COTEPHRALIIX
ANATOMUT M MeaamMuo-popMasbACrHAKbI 0murovep. Homep kpHpod
COOTBETCTBYET COACPAAHIMIO ATOMNTA B KOMIO3HUMN (MacC. %)



100°C u 1pu narpesanun 1o 180'C cocramsier 10 mace. Y. Jlist KUMHU'&MHME;
conepanx 2 20-40 Macc. % JMATOMHTA, yMEHLIICHUE MACCHI HIPH TCMIICPa TYDE 5 500
180" CL(n_mlmxu 12-14 macc. %. MOKHO HPE/UIOIOKATH, 4TO YMCHLINCBHES 1101335
macent 710 180°C 1 octosiom OOYCIIORICHO LIPOIECCAME OTBEPIKIICHHSI, KOTOPbIi,
- 110 BCCH BHJIMMOCTH, 1IPAKTHYCCKH HOJIHOCTHIO SAKAUHBACTCS 1P 250'C. Omaro
HPH YTOH TEMICPATYPC HAPALICILHO € HPOHECCOM OTBCPIICHUS HMCIOT MCCTO
HPOIECCHIJICCTPYKIHN, HITCHCHBHOC T KOTOPLIX HPH HOCIGYIONIEM HOLEME
TEMIICPATYPhI SHAUHTEILIO BO3PACTACT
1o nanmbiv repmory PABUMCTPHUCCKONO AHAIME, HIPH HAIPEBATMH UHCTOTO
oauromepa o 1 80"C YMCHLIICHUC MACChl MCHBLINE, 4CM U
JHATOMUTCOCPIRAITMX HOIMMCPHBIX KOMUO3HIHI 1 cocTanssiet 10%
\ CACYCT OTMETHTH, Y10 HPH JIHHAMHUCCKOM Hal' PCBAITMM Ha BOFLYXE CKOPOCTH
YMCHBIICHHS MACCDI /UL BECX KOMIOSHITH, 0 TG MU IHETOTO 021 OMEPa

T

0 1“\7 o CYHICCTBCHIO HE M3MCHSICTCSE, HO HPH HOBLHTCHMH TCMICPATYPhI 10
180"C, 1IPH YBCAMMCHHN B HOIMMCPION KOMIIO3HIIH COCPIAANHS HATOMM T,
YMCHBIICHHUC MACCHI DOJICE HITTCHCHBIOE, M TTOKA3ATCIIL YMCHLITICHHS MACTHI
GOJICE BBICOK, HEM JUIS THCTOIO OJIMIOMEPA.

Taxum 006pa3oM, 1PU HCCIICHOBAHMM METOJOM JMHAMHUYCCKOIO
TEPMOIPABUMCTPHUCCKOTO anajmM3a ObUIOo HOKA3AHO0, YTO TCMIICPATY PHBIHA
HHTCPBAJL, TP KOTOPOM HaGIIOJACTCS OCHOBHOC YMCHLITICHHE MACCHL, JICKHT B
HITCPRVIC TEMIICPATYP 130-180°C. 1o TOMY M3YUCHHE HEKOTOPBIX KHITCTHHCCKIX
FAKOHOMCPHOCTCH M MCXATI MM XHMHUCCKOTO TIPOIECE

KAK Juis 00pasnon
HMCTONO OJITOMEPA, TAK W /M TOMHTCOICPAITIX HOJIMMCPHBLIX KOMIO AT OBLIO
HpOBEIEHO HpK Temiepatype 130, 150u 180°C
TEPMUUCCKOE OTBEPHAIICHHUE UM CTOIO MM O 1 €ro KOMITO3HIHHN C JIATOMHATOM
ObLIO HPOBEJACHO B U30TCPMHUUCCKUX YCJIOBHSX B BAKyyMC. Pesyinrarn
MCCIICIOBANME LPUBEIICHBE B Tabimne |
TaGmuna 1
TCPMHICCROE OFREPIICIIE B H3OTCPMITCCKHN YCTOBMAN B BAKYYMC HOTUMEPHBIN
I\U\lll\\WlIUIH AMHHOILIICT T OCHOBE JHatoMura 1 Mdb O

Coxcpranmie uriosmia | Crener et

1 KOMIOBHILIN, Mace. *o mw‘(
0 3.35 E 9.14 i
20 8.12 T 1687
40 850 | 1500 | 17.16 :'
60 10.50 15.10 21.00
80 1400 1600 | 21 3

B KOMIOSMITH  HCTIOIL 301 HEMOH (PUIPOBAIILI (PHPOAIBI) AHATOMHT
Bpest ornepieiisn 10 M

Kak BHO W3 Janupix, NPUBCICHHBLIX B Tadi. 1, 1pu 130'C kosmucerso
JICTYHUHX HPOJLYKTOB JUISL KOMITOBUIME , COJICpaalimX 10 40 Mace. % JiMaTomuTa,
OO0 HOPsKA U cocTaBisieT 8-8,5%. BiMsiuC COJCPKANUS AMATOMUTA Ha
YMEHBLIICHHC MACCHI HECYINCCTREHIIO, OJIAKO YTOT TIOKA3ATCII, 1O CPABHCHAMIO ¢
HHCTBLIM OJIMEOMEPOM BJIBOE BLITTC. [ IPH HOCHC/YIONIEM YBCIMUCH M COCPIAQHHS
JMATOMHMTA B KOMIOBHIMH HAOIIONACTCS YBCIMUCHUE BLIICICHUS
HA3KOMOJICKYJBIPHBIX JICTYUHX HPOLYKTOB ¢ 8,5 710 14 macce. %. Lpu yrom MoskHO
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0 : NI/
3aKIMOUHTE, 4T0 10 130 C B OCHOBHOM HAGTIONAIOTESA MpeBpaLICHHE METHITOBH] /
TPYNN 1 06pa3’oBaHue MPOMEKYTOUHBIX NPOAYKTOB KOHACHCALUH, \1'5971];@”6;:
MoATBepKAAOTCS naHHbiMH MK-cniekTpomeTpuueckux UCCneg0BaHAN )
Hcenenosannamu UK CMEKTPOB KaK YHCTOIO OJIMIOMEpa, Tak U KOMIMO3ULMii,
HarpeTeIX Npu Temneparype I}O“C, M0Ka3aHO, YTO MHTEHCHBHOCTH M0J0C
TOMIOLIEHNA, XapaKTePHas /15 METHAOLHBIX rpynm (npu 1030 ex' ), 3naumrenbho
YMEHBUIAETCS M K KOHILY OTBEPHKACHUS OHH NMPAKTHYECKH MCUE3alOT.
OnnoppemenHo HabtoaM /BEAMUCHIE HHTCHCHBHOCTH MOAOC MOMIOLICHNS B
oGnactu 1085 u 1110 em™, xapakrtephoe ans METHIEHIDUPHBIX CBs3Ei,
00pasoBane KOTOPLIX OGYC/IOBIEHO KOHICHCAIMEH METHAOBHBIX rpynm.

B M3OTEPMUNECKUX YCTOBHAX NPH Y TEMIIEPaTyphI OT
210 180°C MHTEHCHBHOCTE YMEHbLIEHHS MacChl BO3pACTaeT Kak A YUCTOro
OJINTOMEpa, Tak M /U1A1 JIMaTOMUTCOACP KALLIMX KOMIO3ULMIA M ocsie 10 Mun Harpepa
cocrapnser ~9 u 16-22 % coOTBETCTBEHHO.

Tpoueccrt orsepsicacnms npu 180°C, MO-BHIMMOMY, B OCHOBHOM OOYCJIOB/EHBI
MPCBPALLCHUAMI METHIIONLHBIX W METHACHIDUPHBIX TPYIN C BblACTEHUEM
HHU3KOMOJICKYIIAPHBIX MPO/TYKTOB PEAKLUH, O HEM CBUACTENLCTRYIOT AaHHbIe K-
CIEKTPOCKONMMYECKHX UCCIE10BAHMIT: MHTEHCHBHOCTH NOAOC NOMIOLEHHS B 0GIacTH
10851 1110cw YMEHDLIAIOTCA W, HAKOHELL, PAKTHYECKH MONHOCTHIO HCYE3AIOT.

HucTityr dusmieckoii 1 opranuucekoit
Ximin ns TLT Meamsumsinan AH 1 pysum THoctymuio 25.11.1998

B. 353939, 6. RMLGIGNBINW0, 6. B5NTHSIT, B. 353039,
%B. 010BISIB3NN, 6. BMASOS

5806M3TILANL SMLOIHTLN SMBIMBOGNIBOL B5395HIBOL
3OMGILOL BALFSLY

bobondg

32806 g33ooregdngein emgBbgbob o easdedogl bogadgnry
domgdagezos g33ebogogdo oo Lbgorslbgo Bgddghogimésy (130, 150 o 180 C)
Flfogeroros gogo doon gedgstrgbol Ibezgio. 93 ddbBoor poBeyBadrcmos
0bodaggtno @o dbemgdnme cpbdmabogedginbs o of Ligdetmmdant
43030b 3goreagdo.
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SH. PAPAVA, N. DOKHTURISHVILL N. MAISURADZE, G
7. TABUKASHVILI, N. TSOMAIA

THE STUDY OF HARDE

Summary

On the example of melamino formaldehyde olygomers the peculiarities of the
mechanism ofhardening process of aminoplast polymer compositions containing
dmlmmk lmvu, been studied under the vacuum in the temperature rangc of’ 13,
150° L 1g0%C: Dynamic, isothermal; thermogravimetric and infra-red spectrometric
muhods ofanalysis were used
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LR TIAHABA, HA. MAUCYPAJI3E, H.C. JIOXTYPUITIBUIIM,
LTI TIATIABA

OTOPLIX KHHETHYECKUX

S HPOIECCA OTBEPYK/ TS
HOJIMMEPHBIX KOMIO UM, COJIEPIKATIIX
MEJIAMUHO ®OPMAJIB/IENW/IHBLA OJIMT OMEP

Pesziome

M3y et HEKOTOPHIE KHHETHUCCKHE 3aKOHOMEPHOCTH IIPONECCa TEPMUUCC-
KOI'O OTBEPIK) ICHHS TONMMEPHBIX KOMIOBHIHI, COJCPAIUITIX MEIAMUIO(OPMAIIL-
JICTHJTHBIA OJIMTOMED H JIHATOMMT, B H30TEPMUUCCKMX YCIIOBHSIX, 13 MIITCPBAJIC TEM-
neparyp 130-1 80°C Onpesescnbl KHHETHICCKHE HAPAMETPBI HPOIECCH: KOHC-
TAHTA CKOPOCTH, HHOPSIOK PEAKITMH, YHEPI st AKTUBAIAHM, (DAKTOP BEPOSTHOCTH,
TIpr HAJIM MK B HOIMMEPHON KOMITOBHIMH JIHATOMUTA MCXAHM3M HPOLECCA HE W3-
MEHACTCS, YRCIMUMBAIOTCS JMILTL CKOPOCTH M IIIyOHMHA OTBCPICIMs (1IPH COJIEp-
sk B Hel Gosiee 40 Mace. % MATOMUTA),

SH. PAPAVA, N. MAISURADZE, N. DOKHTURISHVILI,
G. PAPAVA

HARD-
G

SOME KINETIC REGULARITIES OF THE
C S OF POLYMER COMPOSITIONS CONTA
THE MELAMINE-FORMALDEHYDE OLYGOMER

Summary

Some kinetic reguliarities of the thermal hardening process of polymer compo-
sitivits containing melamine-formaldehyde olygomer and diatomite have been studied
inisotherii conditions ift the temperature range of 130-18('C
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activation energy, and probability factor have been defined ErAY

Ifthe polymer composition contains diatomite inamounts of more than 400444
the whole mass, the mechanism ol the process does not change, and only an in-
creases in the hardening speed and the depth s observed
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L53HMBIML 3IBENIGIBIMS 539RABONL 85B6I N \///

M3BEC MU HAYK [PY30H ™N
308006 LIGOS 1999, 1. 25, N3-4 CEPHS XUMMWHEOKAS 1
1) 1019 4]

VK 547.759.25
M. 1L UMKBAWJIZE, L1, A. CAMCOHUA. T. . HAPUHJIOLLIBWJIN

PEAKLMM KOHJAEHCALUHU 3-®OPMWJI-2-AUPEHNJI-
METAH-4-UJ)UH/TIOJA

Cpean npom3BoAHbIX 2-DeHIIIH0/ A OGHAPYIKEHO MHOKECTBO COCIIMHEHHIT,

KOTOPbIE MPOSIBASIIOT Nojie3Hbie croficTsa [ 1, 2]

1 Le/1b10 HACTOSHIIETO HCCIIEI0BAHNS ABJISCTCS H3YUEHHE XHMUUECKHX CBOI

~opMHINPON3BOAHBIX 2-heniiniiona [3]. a Takike noucK HOBBIX Belle
HOTEeHIMATBHOM (U3NON0rHUECKON aKTHBHOCTHIO [4].

Hani 0CyHIeCTRACHbI peakLiii KoHaeHcann 3-popmui-2-(undenmnamveran-

A4-W)HHI0NA ¢ PA3HBIMK a30TCoeprRaimmm Hykieodunamn u C-H kucioramu.

N-OH

i
CH'N NH-C-NH,

i
’@ "’”:NH c CHN-NH € NH

CeHs (w)
(lh(o
Chj oK b CH, @
oo, i

‘)o\ @ CH CH-NO; Vi
e}
ix, H

Konaencaumo coeaunenus (1) ¢ ruapoxiopuaom ruapoxcunamuna (1)
nposoauan npu pH 4, [TpOAYKT NPEACTABIAN CMECh ABYX ICOMETPHUCKHX
H30MepoB. [P HCNOIBL30BAHMI KOJIOHOMHOTT XpOMATOrpadui y1anock BbIICTUTE
npeodaa oLt B CMecH aHThu3omep.

IpoaykThl KOHAeHCAMM € cemukapbasuaom  (111) u 4-
dennnocemikapdaznaom (1V) ounuiaan Ha Xpomarorpaguiueckoi KoJjoHKe.
[TonbITKK KOHAEH K aibaeruia (1) ¢ aHWIMHOM M pa3HbIMH IIPOU3BOAHBIMU
denmnruapasiua, a Takke ¢ C-H Kucaoramm He yBeHUANIUCH YCHEXOM M3-32
OCAOKHEHMI, CBA3AHHBIX ¢ MOGOUHBIMM peakLszit. Bo Beex ciyuasx oGpasyiores
MHOTOKOMITOHEHTHBIE CMECH. 13 KOTOPbIX HAM HE Y/IalOCh BbIACINTD LEIEBbIE
[POAYKTHI. MICKTIOUEHHE COCTABIISET PEaKLs ¢ HUTPOMETAHOM (V) B NPUCYTCTBHHU
cyxoro CH,COONH . [TpostykT nosyaiu ¢ 75%-HbiM BbIXO0M

Crpoenite npostykTos komsencati (VI-1X) aokasano ¢ novoutsio HK-, Y-
1 [TMP-criekTpaibHbIX JaHHbIX.

IKCNEPUMEHTAILHAS YACTh

MK cnekTpsbl cHaTbl Ha npudope UR-20 B BazenHoBom maciie, Y criekTph
- ua cnektpodortomerpe Specord B stanone, cnextpsl [IMP - Ha




L535EMBIML 3IBENIGIBIMS S35RABNONL 85G6I
M3BECTHS AKAJIEMUW HAYK T'PY3UNA
308006 LIGOS 1999, % . Ne3-4 CEPUST XU

VJIK 547.759.25
M. L1 UMKBAWJI3E, 1. A. CAMCOHUSL, » HAPHUHJIOIBWJIA

PEAKHMU KOHJAEHCALIUHU 3-®OPMWJI-2-AUP®EHNJI-
METAH-4-UWJH)UH/TIOJA

Cpe/ NPOM3BOAHBIX 2-(DeHIINHA0IA OGHAPYIHEHO MHOKECTBO COC/IMHEHH I,
KOTOPbIE MPOSIBASIIOT Nojie3Hbie croiicTsa [ 1, 2]
| le/1bH0 HACTOSIIEIO HCCI0BANS ABSCTCA I3YUCHIE XHMINECKHX CBOFICTB
~opMHINPON3BOAHEIX 2-heniiiona [3]. a Takie noucK HOBBIX BEECTS ¢
HOTEHIMATBHOM (H3H0I0rHUECKON aKTHBHOCTHIO [4].
Hani oCyecTRACHbI peakLii KoHaeHcaumni 3-popmui-2-(undenmnnmveran-
A4-MA)MHI0NA ¢ PA3HBIMK a30TCoeprkaiMmm Hykieodunamn u C-H kucioramu.
N-OH

9
CH'N NH-C-NH;

wz@

CHN-NH € M—t
H> nv
N
AOLRO)

oty
U"’N @ CH CH-NO; Vit
)
DX, i

Konaencawmo coeannenns (1) ¢ ruapoxiaopuaom ruapokcuiamuna (11)
riposoiy npu pH 4,5-5. TTpOAYKT NpeACTaBIs CMeCh ABYX F€OMETPHUCKHX
u3oMepoB. [pH HCIONB30BaHNH KOJOHOUHOI Xpomarorpadun y1anoch BbIACINTh
npeodia/latolinii B CMeCH aHTHH30MED.

IpoaykThl KOHAeHCAMM € cemukapbasuaom  (111) u o 4-
denminocemikapdaznaom (1V) ouniiaan Ha Xpomarorpaguueckoi KoJoHKe.
[TONbITKY KOHAEH ALK anbaeruia (1) ¢ aHWIMHOM M pa3HbIMH NPOU3BOAHBIMU
enmnruapasiua, a Takke ¢ C-H KuCa0TaMu He yBEHUAIUCH YCHEXOM n3-32
OCAOKHEHMIT, CBA3AHHBIX ¢ TOGOUHBIMI peakismi. Bo Beex ciyuasx oGpasyiores
MHOTOKOMITOHEHTHBIE CMECH. 13 KOTOPHIX HaM HE Y/Ial0Ch BbIACINTD LUEeBbIe
NpO/yKThL. MICKIIOUEHHE COCTABIISIET PEaKLs ¢ HUTPOMETAHOM (V) B nipucyTCTBHH
cyxoro CH,COONH . [TpostykT nosyaiu ¢ 75%-HbiM BbIXO10M

Crpoetiite npostyKTon kontencatun (VI-1X) 1okasatio ¢ tovoubio MK-, V-
u TTMP-crieKTpaibHbIX JaHHbIX.

IKCNEPUMEHTANILHAS YACTh

MK crekTpbl cHaTbl Ha npudope UR-20 B BazenHoBom maciie, Y criekTphl
- ua cnektpodoTtomerpe Specord B stanone, cnexTpbl [IMP - Ha



cuexrpoporomerpe Bruker AM-400, By rpennuii crammapr TMC.,

KOHTPOIIL 32 XO/IOM PEAKIH M MMCTOTON COGIMHCHUI, 4 TAKIKE OTIPE/ICIICHIE
suaucuit R niposoyuaim na ruactunkax Silufol UV-254. Jls ouncricn ne
HPHMCHSAIN JKKIIKO CTHYIO XPOMATOrpadrio Ha kosonke. 3 kauecrie copaenira
HCHOJIL30BAIM CHITMKATCIIL C PA3MEPaMH dactuit 100-250 mi

Oxrenm-2-(ndennamvera -HIDHIL0A-3-kapoainaerwia (V1) (emecn
CHH H anTHI30MEPOB). 13 pacrBop 0,2 1 (0,6 MMOu) aibjerwta (1) B emecu 20
MJIYTAHOJA U 15 MJI JIMOKCAA HPH IIECPEMEITMBANKKM BHOCST 0,35 1 (5 MMOJ1)
NH,OH-HClu noBosistr pH pactBopa 110 4,5-5 NpUOaBICHHEM KOHICHTPHPORTI-
HOPO BOJWIOTO paciopa CH,COONa, pojospicast HEPEMEHTUBANIC, OCTARIISIOT
Ha S 9 IPU KOMHATHOH TEMIICPATYPE. PCAKITMOHHYIO MACCY BLUIMBAIOT 15 100 M1
BOJIBE, BLHIABIIMH OCA/I0K OT(HHIIBTPOBBIBAIOT, HPOMBIBAIOT BOJOW K CYIIAT.

Hostysator 0,15 ¢ senectsa (V) (74%). Hpu TCX uccnenosannu ono (V1)
JIACT JU33 OZIMHAKOBBIX A THA. [P KOJIOHOUHOM Xpomartorpadguposanum (rexcat
hup, 4:1) yracTest BLUICH TS PEOOIAAIONTHAIA aHTHH30MEP R.0,66, rexcan-odwp,
12,1 11, 222-224°C. Jlst emecn maomepos: 1. 11, 193-194'C. UK criercrp, ev
3420(NH), 3150-3250 it (OH), 1620 e’ (C=N); Vb cuiexrp, &, 1im (Ige)
209(4,49),260(4,43), 316(4,14). Hairieno, %: C 80,94, H5,59, N 8,55. C,H (N,O.
Buraucneno, %: C 80,98, H 5,52: N8,59. Cuckrp H IMP arrtnuzomepa: [L68(1T1 ¢,
NH); 8,04 (IH, 1, 4-H 1 21 I'm);, 7,10(H,1,5-H); 7,19(1H,1,6-H); 7,22... 7,43
(8H, m, 7-H, BH, C.H,); 10,71 (IH,c,OH); 7,50(2H,n,AH), 8,23(IH,c, CH);
4,01(2H,¢,CLL),

Cemukapoason 2-(mdennime ran-4- i) Hiiou-3-kapoocan 1er u/ia
(VII). B paphoposoit crylnke 1aieinio pactupaior ecmeck 11 (9 Mmoi)
THAPOXIIOPHIA cemukapOaskia (D u | e 6eisojmoro CHLCOONa(12 Mmmoun) J1o
HOABJICHU JICTKOLO 3antaxa CLLCOOLL osyuchiyio Mmacey eMetmupaior ¢ 10 mu
A06COMOTHOIO YTHIOBOIO CuMpra, Kuitsinst 1O i u (prumsrpyior. K bt pary
200aBs10T 0,2 1 (0,6 MMOID asibier v/t (1) M KAISIsiT enne 45 MU, OXJIsIoT
M BLUIMBAIOT B 50 MJI XOJIO/HOM BOJIbL. BhIIABIIMIA 0Ca0K OTHHIIETPOBLIBAIOT,
HPOMBIBAOT BOJIOH, CyIITAT M OUMINAIOT Ha KOJIOHKE (Odup-iexcan, S0:1). TTosysaior
0,16 1 (VI (69%). R.0,53 (Oup). Bectwembie kpuctawm T, 132-133°C,
VK crieierp, ea 13470 (NH, mioumin), 3200 i (NIL), 1680 (C=N), 1590 cm’
(CO). YD criexrp, &, v (Ige): 207 (4,56); 238(4,26): 274(4,26) 101, 282(4,29);
328(4,19). Haitjieno, %o: C 74,70, 115,45: N 15,10. C,
C75; H 5,43, N 15,22,

2-(Jleenmimeran-4- N HL0-3-kapooK caineruia-4'-pennrno-
cemukapdazon(VIID. Cycucusuio 0,31 (I mmoun) ansaeruia (1) u 0,167 1
(1 Mmour) 4-hermrmrnocemuxapdasmua (IV) B 25 M d1aHosia KMIseTar 3 « B
TPHCYTCTBHM 2-3 KAIEIb JIC)L YKCYCHOM KUCIIOThL. PacrBopuTess ynapuiato 1o
10 MJL, BLITABIITMC KPUCTAILILI OTOHILTPOBLIBAIOT K OMMLIAIOT HA KOJIOHKE (1 CKCAH-
bup, 2:1). Hosyuaior 0,19 1 (VI (41%). Kpucramuim - xeinie. T 205-
206"C, R,.0.48 (1cecan->up, D). IS cricirp, em': 3400(NTL uipounin), 3320(=N-
NHD: 1590 (C=N): 1380 e (C=8). Vb crieicip, Ay 1M (1282): 208 (4,76); 242(4,48);
298(4,42); 358 (4,45). Crexrp [IMP: 11,93 (Tt Le,NH); 8 33(1H . 4-11, 1.~7.96
T'u; 7,19(1H,1.5-H); 7.24 (IH, 1,6-H); 7,56(IH,1,7-H); 7,63 (2H,1,AH, 1,;=8.4
'), 7,57 (2H,1,BH); 7,28... 7,49(I0H,M. 2CH,); 11.55(L,¢, NH-C=S), 9,54 (IF ¢,
NH-Ph): 8,55(IH,¢,CH); 4,04(2H,¢,CH,). Haityieno, %:C75,42, H9,03; N12,15
CooH,N,S. Brrancieno, %: C75,65:HO,09;N12,17.

N,O. Buruucieno, %
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3-Hurposunni-2-(anpenmameran-4-nmyunaon(1X).K emecu 0, I-SQr\k
Mmo) astbaeriaa (1) m 0.08 v (I mmon) cyxoro CH;COONH, NpUINBAIOT §
HirrpomeTana (V) n knIsTAT 2 daca, NepHOAMYECKH BCTPAXUBAs. Oc‘ﬁ‘ﬁ | }?]JW'
XOJIOAMABLHIKE HA HOUb, BLINABIINE OPAHIKEBBIE KPHCTAILIBI OT(HABLTPOBbIBAIY
MPOMBIBAIOT B HEOOLIIOM KOAMUECTBE CIIMPTA, NI0TOM BOJOH 1 CyIIaT. [onyuaior
0.12 r(75%) npoaykra, 1.11.229-230°C; R, 0.52 (recan-spup, 1:2). UK criekrp,
M2 3380 (NH): 1620 (C=C); 1385 em” (NO,). Vb criexrp, &, 1 (Ige): 210
(4,57);261 (4.49): 318 (4,13). Haiizeno, %: C 77,31, H5,12,N 7.34.C;HgN,O,.
Boruucieno, %: C 77,97, H 5,08;N 07.91.

IOHANCEKNT TOCy AAPCTRENILI YIHRCpCHTET

. M AN Hociymo 15.05.1999

0. A0335043, B. LOBLMBNS, 0. BSGNERMBINN

3-BMGINX-(ROBIENLEINS6-4-0T)NELRMENL SMERIELSBONL
®353G03d0

hgbandg

Bgbfogerngmos 3-gmbog-(@oggBorrdgoob-d-orm)k b geabeogBlizool
gedgogde beaagto Som®BBuagr Bnsymgemgbost o C-H 8gaggydmeb.
boBoxfoolryben gabioghlognnb 3bmenidgdrl Listmidims @egecgdarmas 0F,
90 oo 386-L3g 4z deabagdgdl Loggdzarby.

1. CHIKVAIDZE, SH. SAMSONIYA, T. NARINDOSHVILI

THE CONDENSATION REACTIONS
OF 3-FORMIL-2-(DIPHENYLMETHANE-4-Y L)INDOLE

Summary

(diphenylmethane-4-yl)indole with
some nitrogencontaining nucleophiles and C-H acides have been investigated. The
structure of the synthesized condensation products have been proved on the basis
of IR, UV and PMR spectra data.

The condensation reactions of 3-formi
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oo o Bgorrs 3ol FoBrroepgbl. od BodstrmgenBoo baobrbigmo gy -
4000l Tyo03gB0b 3bedBogarmo aodrgnbydol "&,uoa@,a@mao 360336 b o 300
Botros Jotrngc adbagro Bogmnyoredod Boggbyc JobeBsBn bafotms el
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Bagonedyro goBblycmyBo eyeomr godengayds 3fgcrebob lbgaobbgo ol
30830 Exfoobobs FogdaBo - Lbgogabbys @obsBbuyBob fibebob dobomyboc, 6og-
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o bbgo [1,2].

Ubgorooblbo @obsd6cmob aodbU6gcmgl d bbb LAy
baydo g ogbob (30- S0 YT vl S
Aot 0bGyberEo ooty bebBotfysrBamns bolyggd. gsdmubgbol
lxm&mb Booboloboro goBtbbil gfis obsbnsmpregls Qoo (rop Bydobiyizgin -

L denan) BUBogorbob oo, deabegbogngbob Babobd Jrgdopebo,
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13UEngbob doborBor grigagn bobJrome g5gdoldo doomeger ngbybobyb 806~
syl Ligogtrmdeogob, @o@dbo&)b Banﬁ 1096 Byl o gsfio-

Baduycno oger docro Bogmng @5 @obo 16 -Jodoro dobobioo- |
agdgboor [1]. ‘
BBl croBeatroansBo Bodbrgbunemo garaggbob bogrmday 05,
6B bodotrorggerenls so»,mmaqao 300 Beatrol — bodgeatools, snsme‘aos@ou ws ('*rgbmo-
b Bogggbyd Bycro Bubol, 30Mnarantrorsb Bogambyl, dby-
BJ(]n 03&0300 1ol Boogro Fpdagmedoo (3 30-35%) 3-0].obbryern gy~
3orrobifob &1530%&5"] fobocrog hogmgorge Braggbfeare omboFeco I
o bbacesb L mru b Bognebinon 086Uyl dogagBol By-
ma@ PBrrerdo.
Bogordgbol acdmb@a@abnh o 30830 boaboyogerogderos APH-2

ool o300, (b6, 1 emgaoBomms B fogrrogmo bogomabgdol 30-200C 0B !
080 ooty ) onBols goBebogermo o aadbagd-Fodorn dobobnombemybo. :
2837 (32080 Boobryobomgal drygebognos doBaT8Emagob bogrnebngosb oy ,
©0 @bl dobobnomdemgdo | 1. Beagsbogro dabogsgdybogook Robl, éaemd bo-
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1. 36mgmgobob gogln (32-800C)
[Hedppac T14-30/80] 65 85 150 |

2. 3086L6gm0 ookl
3rnfagedobomgob, BP-1 30 3s”
[Hedpac €2 80/120] 18.3
3. 3088U6000 (od ~bemgbagéabsmgal,
D306-6306060 155-2000C

| [Hedpac C4-150/200] 130 15.3 L1022
godblBgroledbnfizaee Gadeosén
do66g30bocmgal [50-180°C]

[Hedpac 4 - 50/180] 325 27.0 65.3

w
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30652100 306L3gdE0g080 obobyde domyduero Birgagbol 3boddasmro aode-
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e docoenyi b ool Joboorayce-oongio Bagoeoscesdo-
Boggbyc Jobobisdo Jobranemo bognmbibowsb doggbyro Jotrgeodotn godrbools
24B%0bobs e300 B0z, éxcarob bogy-dodor dobobosarybemyn oo bog-
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HLETXEIY PUATHL UL OJANATIBWIM, LI XHTHPY. /A
UIIEEN]

IILHOTO
H1PY3nm

HEKOTOPBIE HEPCHEKTUBBI PAIIMOHA,
HCHOJIB3OBAHMSE MAJIOJIEBETHBIX HEMD T

Peswonme

Wsyuchn xumuuccekmii cocrar u TOBAPHLIC CBOMCTBA MAJIONCOCTHLIX Heg-
e I pysum Mectoposicnmii Cant opu, Hunonmuma, Pycrasu. Yeranomienni soi-
COKMH BLIXOJUICTKUX (DPaKiit (11, k. -2171)“C)\ HEICCOOOPABHOCTD M HEPCIICKTHE-
HOCTL MX HCHOIL3OBAHAS JUBE IO UCHHS! HC(TAHLIX PACTBOPUTCICH PAMHHOrO
HASHACHMS,

N KHETSURIANL L EDHLASHVILL G. KHITIR]
PERSPECTIVES OF RATIONAL APPLICATION OF LOW-DEBIT
OILS OF GEORGIA

Summary

Chemical composition and commodity indices of Samgori, Ninotsminda, Rustavi
low-debit oils (Georgia) heve been studied. | ligh yicld of light fractions (¢. b, 2()(5'(‘)
as well as expediency and perspectiveness of their application for preparation of
various-purpose oil solvents have been established.
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LOASGHUIBHTU, BIGEOIGIBSUN SSSRIHNNs 336
M3BECTHS AKAJIEMUH HAVK I'PY3UUN
08001 LIS 1999, 1. 25, Ne3-4 CEPHSI XUMHYEC

PH3HYECKASI XUMUST
V/IK 543.544
®. U BPOYUEK, 5I. ®. BPOYUEI, U. ®. BPOY UK

DYHKIMOHAJILHBIE CBSI3HU OM3UKO-XUMUYECKUX
HAPAMETPOB VIEPYJKUBATIWST M XPOMATOI'PAOUUECKHUX
HHUKOB B KOJIOHOYHOMW XPOMATOI' PAOUN

>ATICC, B CBCTE BLUBUITY TOH KOHIICHILIAK [CICMOIMM KOHCTAIT I YCTOHUMBOCTH
KOMIUICKCOB [ 1], HaMu OLUIM BBIBCJICHBI HAKCTHI HOBLIX WILTCPHATUBHBIX
YPABHCHUH, OTPAKAIONIAX (Y HKIOHAIILHBIC CBA3H P3iJI (PH3MKO-XHMUHCCIHX
HAPAMCETPOB B KOMILICKCOOOPA30BATEIILHO-COPOUMOHHOH XPOMATOL paum nonos

CTAUIOB Ha MOJAMMBUIMPOBAHHBIX JUFAHIAMM aHUOHHUTAX [2] u na
KOMIIICKCOOOPA3YIONIMX COPOCHTAX € KCCTKO 3aKPEIUICHHBIMHA Ha MaTpUIE
KOMILICKCOOOPA3YIONIMMH (DYHKITMOHUILHBIMH [ pytamu (3]

B 51ux ypasicims X ko QUuIMCIT paciipe/iecnns Honon Xpomarorpagmu-
pyeMoro MCIZ!JIJILIH\—‘,\‘ HPCICTABICH KaK (DYHKISE KOHCTAITHE YCTORUHBOC 1K
(K) KOMILICKCOB, 00PasyIONIXCA HiTH PaspyHIZIONHXCH 1B YKA3AHHBIX BUJAX
xpuMum: pacum

AHAIN3 YKA3AHHBIX BBIIC yPABHCHMH HO3BOIACT HAM CHCHATE SaKITOUCHIC O
BOSMOIKHOCTH X HCHONL3OBAHMS JUL TCOPETHICCKOIO OIUCANHMS, PACUCTOB U
ONTHMMAITIH (DH3MIO-XMMHHCCIMX HTAPAMCT POI TAIGAE DY X BHJIOB KOJIOHOMHOR
XPOMATOrPauu.

leopeTeeKoii Ga30i BLIBOJIOB HOBLIX M HPCOOPAIOBUITHS HOIYHCHILIX HAMH
PAHCC YPABHCHHMIT W UX MUCHONL30BAMS B KOJIOHOMHOH XPOMator pauu siBisiCres
BLUIBHIACMA HAMM KOHICHLMSL LCICMOHMM KOYDPUIMCHTA Pacipe/icsicHus,
COIIACHO KOTOPOH B KACCTBE JIOMHHMPYIOIICIO TEPMOMHAMUHCCKOL O HAPAMET]A,
OHPE/ICIISIONICTO MCXAHM3M COPOLHK H JICCOPOIMH, PABHOBECHE, CCIICKTUBHOCTh,
KHHCTHKY, JMHAMHUKY 1 )(DPCKTUBHOCTL XPOMATOrPAQHHICCKHUX HPOHECCOB, HAMU

PACCMATPUBACTCA KOOYPDUIMCHT PACHPEICICHMST XPOMATOL padupyemoro
pemcecrsa (K, aBisiomuitcs (GU3HKO-XUMHUCCKON KOHCTAHTOH
TCPMOJIMHAMHHCCKOLO PABHOBECHS

“TaKol HOBLIA OO HOJXO/LB ACHEKTE S UHOM HAY UHO KOHICHIT MK, 1O HAITICMY
MHCHHIO, OY)ICT CHOCOOCTROBATE BLIABICHMIO HOBBIX (DYHKIMOHAILHBLIX CBsASCH
PUBMKO-XUMHUCCKUX 1IAPAMETPOB KOJIOHOMIOH XPOMATOIPAHH ¥ HOBLIX
BOSMOKHOCTCH TCOPCTHUCCKOIO OIMCAHHIS, PACUCTA M OITUMMAIIAMH YTUX
HAPAMCTPOB M XPOMATOLPAPUUCCKHX LIPOTICCCOB.

B CB313M € M3J10MKCHIIBIM BBIILE, BLIBCICHHBIC HAMM pance ypasucuums [2,3 ]
HPHOOPETAIOT BACTICKTE KOMICINIMH 1SN EMONMM KOYDPUIHCH T PACHPSICHCHHS
OGHIMH JUISE KOJNOHOUIOH XPOMATOrPAQMM KOPPEKTHLIA BH 1IYTCM 3aMEIbi
BXOBIIMX B HUX KOY(DDUIMCHTA PACHPE/ICIICHUS MOHOB xp«mmml paupyemoro
merajuia - (Kp,y) [2] u 0606imennoi Gyniciun =0, = [y K] [3] na
KOYPDUIACHT PACTIPCICICH IS XPOMATOL pu(lmpyL.Mmu BeneeTsa (), a ckopocti
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~ e ~ s L\
JWBHIKEHUsT COPOMONION 301bl (V) [2] M 0606mennoi hynkimmn 0

=V =1(K)][3]— Ha KOUKPCTHOE BLIPWKCHUE, B SBHOM wammu;qir{[f(
sannenmocs V = [(K,) #

B J@imnoi Crarse HPHBOJLITCS BLIBEICHHLIC HAMM B ACHCITE KOHICHTMH 1CIe-
MOUHM KOOPOHIHCTTA PACHPCICHCINS HOBBIC YPABHCHUS. ONUCHIBAIOIAC

DYHIHHOIUILILIC CB3H 1CX TRPAMC TPOB VPR BAHM M XPOMATOlDAPHUCCIMX
HMKOB, KOTOPBIC HE PACCMATPHBAIACH B HATIAX HPCLUIYIMX Crarbsx [2, 3]
LIpH BLIBOJIC YIHX yPABHCHMI HAMU B KAUCCIBC Oa3HCHBIX MCHOJL30BAMCH
HPUHSTBIC B COBPCMCHHOR TCOPHH M TIPAKTHKE M OLMCBLIBACMbIC B OOITICM BUIC
[4-14] 3aKOHOMEPHOCTH M LAPAMETPLI PABHOBECHOM JIMHEHHONH KOJIOHOUHOM
Xpomatorpaduu
B HPHBC/ICHITLIX BJIITOH M HOCHE/WYIILCH CTATBIX YPABHCHHSIX:
K= KOO pumens pacupeiesicnms XpomMaror pahupyemoro Berecsa;
K Koo K- coomneremenno K BEmects nepsoro v oI mero mukos u
CPeUsIs BEIMUHIA K| HECKOILIRIX XPOMATOrPAQHPYEMBIX BEHIECTS;
Vi Vi VIV, = COOTRETCTBERRO OGHLEMBI HETOBHAKHON M HTOJBUAHOM (a3 B
|w|u|n<g.m]m 30BOC OTHOICHUE,
Vs Vig= CO00TRETETREIIO YCPAHBACMDIH M 1IPHBCICHILI Yie] o
OOBEMBI XPOMATOTPAPUPYEMOro BEINCCTBA;
Lo U = COOTBCTCTRECHIO BPCMSI YJICP/KHBALNS M 1IIPUBCICHIOC BPCMSI
JICPAKUBARMS YTOIO BCICCTHA,
Ly = TMEPTBOCT BPCMSE SIS U IBANMSE,
L. - JumHa paGoueto Ciiost COPOEHTA B KOJIOHKC,
FI = BBICOTA, YKBHBAJICHTHAS TCOPCTHUCCKOR Tapeince (37 11);
N = 4HCIIO TCOPCTHUCCKUX TaPCIIOK,
U = COOTBCTCIBCHITO JMHCHI U OOLEMIAS CKOPOC U TIPOXOYKIICHUS
HOIBUAKIOMN (Db HCPC3 KOIOHKY.

W = HHMPHI KA 1 XPOMATONPAMMC Y CHO OCHOBAHMSH (i3 CMHMIAX BPCMCITH,
OOLEMA MM UMD,

WI 5 = HIMPHIL HAKA HA HOJIOBUHC CIO BBICOTHI (B TCX 7KC CJIMHMIAX),

Oy ~CTUIAPTHOC O TIJIOHCHHMC HOCICIHET O 1TMKE,

MM, = COOTBETCTBCHHO MACCA HENO/BHKHON (Dashl B KOJOHKE M Macca
AHUSBUPYEMOIO BEIICCTBA,

M = YUCIO KOMITONCHTOR B PA3/CIBICMOH CMCCH,

d, ~CPLUTHIA PABMEP HACH) KK KOJIOHKH,

= KPHTCPHH PAS/ICIICHIS (Pa3pCIiChis ),

R - ko puimen T yeprrusanus,

1y = KOUPOUIMCHT YYBCTBHTCIILHOCTH JICTCKTOPA;

K' = KOOYPOHIHCHT EMKOCTH KOJIOHKH.

1. Hapaverpoi y IKHBAITHS

LT FCupamicinioe Bpemst yieprusanms - |

KVt O
=K V(L + KLV, u @
K Vol + K)HV, 3
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1.2, Paziocts BPEMER YJICPKUBATMSA - AL,
At =LV, (K- K VuV,,
v, )'H,—rﬁ,(l + Ky, VY,

YL /u

At = {lo,(1 + K,

LW +W
Kby ==|"= Iy ©)
R ul 4 |
1e W - B CIMIMIAX BPEMCTH
1.3. Cpesmee BpeMst yIIEPACH BAHMSE JIBYX IIHKOB -1,
[ AR | T o R n»n/iv L e )
\ L Vg F i [N
= :1.[ K '("\;»»MJ \/\}\ ©
Vs
1.4, Bpemst y/IepakMBAIAs THOCIHC/HICTO HAKA - 1
o =t (LK VIV, o
l“ =L(1 +K;, Ve/V,)u (1
t, = NH(I + K, VgV, Yu (12)
1.5 TpOAOIBKUICHLIOCTE QUIMTCILHOCTD ) AHQIH 3L = 1
1y =, (1 + Ky Ve/V,) +20,, (13)
1, =101 +Ky, VgV, +2/4N (14)
1, =L +2JLH ) + K, V/V, Ve 15)
1.6, VIIesb bt yeprkuBaeMbii 00Lem - V,
KV Lo/V umg (16)
T V., a7
Vv, =K V,/mg )
2. Hapamerpni XxpoMaTor pa@uuacckux IHKOB
2.1, Cram@prioc O TIJIOHCHAC HUKA (3 ¢JWMITHIAX BPCMCHH) -G,
6, = W, (1 +K,Vy/V, 2,35, 19)
e W, = B CJUMIMIAX BPCMCIHH.
o, = JLH (1 +K,Vy/V,)u @)
b R 12
0, =[Hy (1 + K Vv, )l @n
2.2, Cram@prioe OTKJIOHCHUE HHKA (13 C/MHAIEX JUIMHBI) -0,
i) 22)

=oc,u/ (1 +KVy/
o = o uV, [V, +KgVy) (23)
=o.u/(l +K, 24

o,
L m

I

L
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2.3 Cram@prioe OTKIIOHCHAC NUKA ( B ¢/HMIHUIEAX O0BEMA) -6,
T v
oy =[LH(1 + K V¢V, Jo /Ru’]"?
oy =V, HWu/o, (1 +K,VgV,),
171¢ W - B QJIMHUIIAX BPCMCHH,

oy =[6,V,o/RYN (1 +K, Vv, )"

2.4 OrnocH reibiast IUpUia iuKa -
=07 (1 + KV vV, Huw
=cu/(1 +K VgV )W
f=Nou/(1 + K VgV, LW,
11e W - B ¢IMHRTEAX BPEMCHH

4/
T
(26)

@7)

(28)
29
(30)

2.5, Konnenrpanust XpoMator pahupyemMoro Benectna i MAKCUMYMC

nvka- Cy
Cy=muN /(1K V/V, Lo J2n
Cyy=m, VN H(I+K,V/V, Vchuo in
Cy =m VN LU+K,V/V, NG uo 21
2.6. Bricora nmia - hy,

hy=m,o, (1+K V/V,
1e W - B CMIHIGAX BPEMEHTH

YHUWL,V, V2n

hy =muR" [ LHIK VgV, )] Pof, V2n

hy=m, VN /V, (14K, Vy/V, Ol V2

2.7. T Lomass mka - A
A=hyouy2m (1+KVV,)
A=hyouV, V21 AV, + K,V

A=hyouV2n (1K, VgV, o

m
2.8. O0BLEM 1HIG 1A BLIXOJIC U3 KOJIOHKM - Vi
V,=doo(1+K,Vy/V, )i, Hu®
V,=40,0(V, +K V)V, u
V=40, o(1+K, VgV, Yu
2.9. CROPOCTH JIBUAKCHMS TTHKA 1B KOJIOHKE - V
V=u/(1+K,VyV,)
V=ut, /o, (1+K V@V,

M)At |}

30

(€2D]
(32)

(33)

34

35

(36)

@7
(38)
(39)
(40)

@)
(42)

(43)
“44)




V= 8uc AW, +W, A (1+K,V

1€ W= B ¢JIMHKIAX BPEMCITN '

Buuisiennnic B ypasnennsx (1)-(45) noBbie GynKImMonambe ci
HApAMCTPOB YJCPKUBATIMS H XPOMATOTPAPHUCCKUX THKOB KaK ¢ Ky rakm ¢
ADYTMMH [IAPAMCTPAMM KONOHOUHON XPOMATOrPADHH, HONTBEPIIAIOT
KOPPEKTHOCTE, IVIOIOTBOPHOCT M HAYHIYIO H HIPAKTHHUCCKYIO HCPCHCKTHBHOCTT
BEDIBAILYTOM HAMH KONNCHIM Teremonnn koo puimena pactpe e

Hapsity ¢ iIupoiimMu BOSMOKIOCTSIMU MCHO 308131 JUT3H TCOPETUUCCKOIO
OHHCANMS, PACUCTOR M O TUMM AT MK TAPAMCTPOB U HPOHECCOB KOJIOHOYH O
XPOMATOrPAGUH B ACHCKTEC HOBOH ¢/MHON KOHTCHTM, HPHBC/ICHHBIC B JIaHHOK
CTATLE YPABHCHMSE UPCACTABIISIOT COOOM TAKIKC OaBMCHbIN MaTEPHAIL JULsE
COCTAICHMS COOTBE TCTBYIONMX KOMILIOTEPHBIX HPOIPAMM

m

Tpystiiciuii rexmmeckuit vimpepenrer Hoervineio 25.03.1999

B. dOMLTRIS, 0. AOMTRISN, 0. BAHMIBISO

BA3O3IB0L RS JHMBSGMBGSBODN 303330l B0B03TH-3080DH0
356:5806®IBNL BUEIGNMESVGN 353BOGIBN LBIBIBNSE
3OMBOSMBHSBNSBO

Gaboundy

aoBoffocmybob sxe000560b aade oo FolloBbramo B e 0ol sl desBo
S0 godeggaborns seEnEBsGC obEmemyboms Jagdnbe, Gradeibor
obobogB L)oo orBadntonoso FgomBol s Jrerdodypbogormo Jagbob
Bbogzy6-Fodoryrn Iotredirtgbob mgeboneo swfytob, geobaotidbob wo
30ddbog00b sboen bogom doramdob.

i 39BEnEdgRo FobdmoenByb satgem) bemsbopm grdlommybugre
3oeodbol Fyopgbob bogydagmybl.

EBROUCHEK, L. BROUCHEK, J. BROUCHEK

FUNCTIONAI RELATIONS OF PHYSICO-CHEMICAL R
TION PARAMETERS AND CHROMATOGRAPHIC PEAKS
COLUMN CHROMATOGRAPHY

Summary

On the basis of the proposed conception of distribution coeflicient hegemony
the packages ofalternative cquations have been deduced, which reflect a new
general approach to theoretical distription, computation and optimization of physico-
chemical retention parameters and chromatographic peaks in column chromatog-
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raphy. These equations also form the basis lor preparation of uppmprmlk\c\m/
puter programs. 9am35e
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M3BECTHSI AKAJIEMUW HAYK I'PY3UW J
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VIIK 543 544
®. 1. BPOYYEK. 51. ®. BPOVYEK, U. ®. BPOYUEK

DOYHKUNOHAJIBHBIE CBSI3U ®U3UKO-XUMUYECKUX
MAPAMETPOB 3®®EKTUBHOCTHU KOJIOHOK U PA3JIEJEHMS
B KOJTOHOYHOW XPOMATOI'PA®I U

B npenbiayueii crarbe [ 1] Hamu Gbina BBIABHHYTA KOHLENLUUS FrereMOHUU

B Ta pacrp Xpomatrorpadup OIO BEIECTBA KaK IOMHHU-
PYIOLLETO TEPMOIMHAMMUYECKOTO NapaMeTpa (KOHCTaHThl TEPMOAHHAMHUECKOTO
PABHOBECHS), B OCHOBHOM OTPECAIOIErO MEXAHI3M COPOIHI 1 necopbumm,
PABHOBECHE, CEICKTHBHOCTh, KHHETHKY, INHAMHKY 1 93DEKTHBHOCTE XPOMATO-
TPAGHUECKNX NPOLECCOB B PasIMUHBIX BUAAX KOJOHOUHOM Xpomarorpaduu.
lokasana BO3MOAKHOCTL MPeoGpazoBanus patee BLIBEACHHBIX HAMM 115 1BYX
BIJIOB KOMILJICKCOOOPA30BaTe IbHOM KOIOHOUHOIT XpomMaTorpaduu ypasueHuii [2,3]
U8 TEOPETHHECKOTO ONHCAHMS, PACYETOB M ONTHMM3ALIMM PACCMOTPEHHDIX B 5THX
YPABHEHMSAX (PUINKO-XMMHUUEKHX MTAPAMETPOB NPUMEHUTENLHO H K JIDYTHM BUIaM
KO0HOUHO Xpomatorpaduy. IpuBe/ieHb! BbIBEICHHDBIE HAMH HOBbIE YPABHCHHS,
JCTAHABAMBAIOLLME, B ACMEKTE YKA3aHHOMN BbilIE KOHUENUMH, QYHKUHOHATLHBIE
CBA3H PAZIA HE PACCMOTPEHHBIX B HALINX NPEABIAYIMX CTATBAX NapamMeTpon
PAKMBAHUS U XPOMATOTPAGHUUECKMX MTHKOB.
Jlannas craThsl COACPIKMT BBIBECHHDIE HAMM B ACHIEKTE KOHLIETLIMN FereMOH I

Ta pacnp HOBbIE yp , ONUCHIBAIOLIME (DY HKIMOHATIb-

HbIE CBA3H P5i/1a HE PACCMOTPEHHBIX PaHee PU3NKO-XMMHUECKHX NapaMeTpoB d-
(EKTHBHOCTH KOJIOHOK M pasaesienust B KOTOHOUHOM xpomarorpadun.

TMpu BBIBOSIE 5THX ypaBHEHHUIt B KauecTBe Ga3MCHBIX HCTIONB30BATHCE MPUHSATBIE
B COBPEMEHHOH TEOPMM M MpaKTHKEe W ONMChIBAeMble B OGLIeM BuIe
3aKOHOMEPHOCTH W MapamMeTpbl PABHOBECHON JAHHEHHON KOMTOHOUYHOI
Xpomarorpadun (em. [1], cebiicn [4-14]). Tpunsteie yenosmbie 06031aueHus
NpUBE/ICHbI B HaLel npebiiy et cratbe [1].

1. MapameTpbl 3PPeKTHBHOCTH KOIOHOK

1.1. Hueso sddexrusrbix Teopernieckux tapenok - N,

N = 16(K Vit /V, WY, e W- B eaunmuax spemeiin M
N = 16(K VL/V uW)’ |, tie W- B eannmuax speverin @)
Ny = 16(K,Vt, /V, 00" 3)
1.2. Tpuse/ieHHas BbiCcOTa, YKBUBATICHTHAS TeopeTnueckoit Tapenke - h
h=[ou/(1 +K,VyV I /Ld, )

h=[u(W, + Wz)]?’/!GL(I o KdVS/Vm)szp. re W- B eainHuLax Bpemenn  (5)
h=[W,,R(1 + K,V/V )"/5.5225Ld,, e W, ,- B emmuax s (6)
16, Jodnols Lgns @, 25, Ne3-4

)
&
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QN ///
1.3. TIpuBeiennas JuiHa pabotero cios CopoeHTa B KOJIOHKET, ™ //
- 2 941155985
1=1L0 +KVV, ol hd, e
1. =[8L(1 +K V¢V Du(W, + W3)|'hdp, e W-B e/MHHANAX BpeMcHH  (8)
=18V, + K, VOAW, + W) 'hd,, e W-B ¢mmmax oGnema ©

2. IHapamerpoi pasieiennst

2.1, ViiespHas CTCHEH PayIEIICHUs JIBYX TMKOB - Ry

Rig= (K Ko V(K + i/ V) (10
R's = (1-Ky,/Ky) (1
Ry =2 K XV Vi) (K Vel Vi + K Vil V,, + 2) a2

2.2, Kpurepuii pasyiesienus -
= (KK (1 +K VgV L 0 /1603 Ru[V/V, + (K, +Kp2lF (13)

(KK + K, V/VOLYN/166u[V/V, + (K, + K2 (14)
F= (K oKy 'L/ 16[0,u/(1 + K,V VI PV /V, + (K, + K )21 (15)

2.3. KospuumenT pasesicims - S

S = (Kyp-K WKy, + Ky +2V,/V) (16)
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2.4, BeposTHOC TS MIOMPOBAHUS JIAHHOTO KOMIIOHEHTA B BUJIC OTJICJILHOI)|
nmka - P

B e,gm/“« YN In(1 +Kams Ve/Ven)4Rs]

a9
i+ Ko V/VaX(1 +KiaV/ VRS
G2 VN In(1 Ko Ve/Va)(1 +KanVe/Va/dRe] o
Ny #KmasVo/ VR
P o 2t YOI K VoV on

2.5, BEpOsiTHOCTH PA3/ICIICHMS BCEX KOMIOHCHTOB JIAHHOM CMECH Ha JIaHHOI|
KOJIOHKE - P'

P'=[1-(m- D4Ry/yNIn(l +K ke 22
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P'=[1-(m- D4R/ YN In(1 +K,,,
P'=[1-(m- D4Ry VL/H In(1 +K,

VAV +K, Vv 1™
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KaK BRJIO W3 IPUBC)ICHIBIX B IO M B 1P LULYHHX Crarhsix | 1-3] mare-
PHAIOB, BLBUHY Tt HAMH HAYTHAs! KOHICHIMS TCTEMOHMH KOY(puimerita pactipe-
JeneHust [ 1], stiistiomascst J@JihHCHIITAM PA3BHTUEM KOHICHTTH [CTCMOHMH KOHC-
TAHTHL YCTOHYMBOCTH KOMILICKCOB |4, 103BOJSIET OCYIECTBUTH HOBLIHA OO
TIO/IXO/T K TEPETUHUECKOMY ONMCAHHIO, PACUETY M OIITHMHU3AIMHA (PU3HKO-XUMUUCC
KMX IIAPAMETPOB KOJIOHOUHOH XpOMATOrpadhuu.

BLIBE/ICHIBIC HAMM YPABHCHMSL, BIJIOUAIOIME KOYDDUIMCHT PACH PEICIICHMS
XPOMATOrPAPUPYEMOIO BEHICCTBA B KAYCCTBE IJIABHOIO HAPAMCTPA, BHISIRIBHOT
TAKIKE HOBBIC B3AMMHBIC U MHOTOCTOPOHHKE (DY HKIHOHUILIBIC CBSI3H MHOTMX
HAPAMETPOB KOJIOHOUHOH XPOMATOIPAPHH, KOTOPBLIC MOI'YT OLITH PACCHH TAHBI 110
TIIPC/UIATACMbIM WILTCPHATHBHBIM YPABHCHHSIM, TIPCIYCMATPHBAIONTMM TAKKE
BO3MOIKHOCTE HOJICTAHOBKH B HUX HANCPEN 3a/aHHBIX ONTHMAILHBIX WK

MCHTAJILHO Ol IX HAPAMETPOB

COBOKYIHOCTD YTUX yPABHEHHH HPEICTABIBICT TAKKE OOUIMPHLIN Gasucibii
MATCPHAII VIS PA3PabOTIH KOMITBIOTEPHBIX IPOIPAMM TCOPECTHUYECKONO OIUCAHHS
M PacuCTa (PU3UKO-XMMHUUCCKUX TTAPAMCTPOR YCPAKMBANHSE, Pa3CiICinst 1 Qek-
THBHOCTH XPOMATOlPAPHUCCKMX KOJIOHOK M OHTUMH3AIHH XPOMATOL PAPHUCCRMX
HPOTICCCOB, HCTIOIIL3YCMBIX JUIS AHAIMTHUCCKUX, (PU3HKO-XMMUUCCKUX, HPETapa-
TUBHBIX U TCXHOJIOTHHUCCKHX TCIICH .
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F. BROUCHEK, I. BROUCHEK, J. BROUCHEK

Jgy=n
FUNCTIONAL RELATIONS OF PHISICO-CHEMICA! 1rmads
PARAMETERS OF COLUMN AND SEPARATION EFFICIENCY
IN COLUMN CHROMATOGRAPHY

Summary

On the basis of the proposed conception of distribution coefficient hegemony
the packages of alternative equations have been deduced, which reflect a new
general approach to theoretical description, computation and optimization of phy-
sico-chemical parameters of efficiency of columns and separation in column chro-
matography. These equations also form the basis for preparation of appropriate
computer programs.
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SEPARATION OF PROTEINS BY CAPILLARY ELEC
SIS APPARAT

"ROPHORE-
S: SOME METHODOLOGICAL ASPECTS

The usc of capillary electrophoresis (CE) as a rapid, sensitive analitical tool
has grown enormously in the last few years (Engelhardt etal., 1993; qetal.,
1995). Chemical, biomedical, pharmaceutical applications include th wrations
of proteins and peptides, trypting, mapping DNA sequencing, serum analysis, and
analysis of neurotransmitters in single cells (Karger ctal., 1989; Landers etal.,
1993).

Our goal in pursuing this r

carch was to develop a simple, rapid approaches
to preliminary preparation of capillarics for electrophoresis and demonstrate the
feasibility of the CE apparatus constructed in the Institute of Physics, Georgian
Academy of Sciences (Tbilisi) for separations of large biomolecules such as pro-
teins.

Experimental. Apparatus and Methods.
performed ina fused silica capillary with 7Spm 1.D., 375um O.D. (Composite
Metal Services 1.td, Worchester, UK) with various column lengths depending on
the experiment. A regulated high voltage de power supply, 10/25 Model (Sred-
mash, Moskow, Russia) which could deliver high voltage up 10 25 kV was used to
produce the potential across the capillary. The protective polyamide coating of the
silica capillary was partly burned out (1-2 mm) to make a detection window, T he
sclection of the capillary without coating is the most fragile handling and for its
protection the negative end of the capillary was placed in a slit (with 70pm wide
and 1.77 mm height) of copper foil, which is glued to the stopper of the reservoir
(Fig. 1(@)). Bach end of the capillary tube was dipped into a 4 ml reservoir contain-
ing 2.5 ml buffer solution. Detection was carried outat the SF-26 spectrophotom-
cter (Lomo, St. Peterburg, Russia), wavelengths range from 190 o 1100 nm) with
the detector modifications. Particularly, the chamber section of the spectrometry
was enlarged - on its upper part a 10 X 20 X 30 ¢cm superstruction was added.
The original flow cell was replaced by a suitable holder, from which the pillary
can be reproducibly positioned in the optical path of the detector. In the chamber
modified insucha way the capillary with the length of 80 cm and bent into parabol-
icform s easily located. It should be noted that the photodetectors ofspectropho-
tometry both in the UV and visible regions did not require significant modifications
ofmaximaamplification. The high-power voltage applied to the anode side of the
vial was supplied by high-frequency cable through the existing SF gas tips. The
cffluent was monitored at 229 nm. In the cathode circuit the microampermeter
was connected. The signal from the detrector was fed to potentiometric recorder
LKB-2210 (Bromma, Sweden)

:lectrophoretic separation was
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‘We chose the following procedures to prepare the inner surface ot’lht\u (ﬁf/
lary for use: the capillary is rinsed in 0.1 NaOHand kept for 15 min to reactivate, |
the surface. Then it is thoroughly rinsed with distilled water and allowed testand ;
for 15 min; and finally it is blowed for 5 min. Before electrophoresis the capillary
was filled with the desired buffer and the same buffer was introduced into two
reservoirs. Generally, when a capillary needs to be cleaned ora new one is in-
stalled, asolition of 0.1 M TIClis first introduced for a few hours in order to
remove any metal hydroxide precipitated on the silica walls. Then this is followed
by distilled water and 0.1 M NaOH solution. To provide the high rate of these
procedures we made microfunnels (Fig. 1(b)). The flexible polystirol funnel is at-
tached to the injection end of the capillary for fitting the syringe tips of Eppendorf
tip. The fixation of the capillary in microfunnel is provided by epoxide glue.

Before electrophoresis all injection reagents and bufler solutions were filtered
through a nuclear filter unit with 0.21 - 0.23 pm pore size. These filters were
created in Dubna (Russian) by Zamiatin etal., 1981, by irradiation of lavsan with
multidischarge xenon. Fig. 1 (¢) shows the shape of manipulating test tube that
allows to purify the samples of 5-50ul volume without the loss of the analyte.

Hydrostatic injection has been used to introduce small volumes into the capil-
lary. The capillary inlet was lifted 10 cm higher than the capillary outlet for 10's.

In this experiment we used the following buffer systems: 8mM phosphate
bufler pH 6.87, Tris-HCI/NaCl (10:20[mM], pH 8.3)and 5 mM Tris, | mM EDTA,
0.1 M NaCl, 0.1 mM benzamidin, pH 7. All protein solutions were 0.1% (w/v) in
cach protein and they were dissolved in the electrophoresis buffer. The concentra-
tion of cach protein was 0.1 mg/ml.

Chemicals. All buffer reagents and model proteins were purchased from
Serva (Heidelberg, Germany). The following proteins were used: lysozyme (chicken
cgg white), myoglobin (equihe sceletal muscle), proteinase K(tritirachitum albu-
min), ribonuclease A (bovine pancreas), chymotrypsinogen A (bovine pancreas).
The water was demineralized and purified with Milli-Q-Waters system (Waters
Millipore, Milford, USA).

Results and Discussion. CI: is capable of providing exceptional separation
efficiencices, which place great demands on injection, detection and other process-
es involved with CIE

b ¢

Fig.1 a) modified reservoir for the buffer solution : b) microfunnel: ¢) manipulating
test-tube. 1. reservoir, 2. copper foil, 3. channel (“detection window™), 4
platinum electrode 5. capillary, 6. tip of microfunnel, 7. epoxide glue, 8. polystirol
test-tube, 9. microfunnel, 10. nuclear filter, 11. opening to vacuum.
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Fig.2. Separation of model proteins. Sample 1-ribonuclease a, 2-lysozyme, 3=myo-
globin, 4-poroteinase K, 5-chymotrypsinogen A. Conditions: capillary: 75mm:
bufler: 8mM phosphate, pH 6,87: a) field: V=10 kV. I-301A: Ly/L, 38/40(cm);

b) field: V=11 kV, I35, L/L,~34/36

CE’s separation efliciencies for individual proteins have been observed in the
interval of 5.10%-5.10° plates (Walbrochl etal., 1984, Wallingford etal., 1989;
Godall etal.. 1990; Kendler etal., 1990: Engelhardtetal., 1993).

Our goal in this paper was to demonstrate the capability of the home-made CIE
apparatus for separations of proteins.

Theoretical plate number (N) was calculated using the formula

N =554t (W, )
where t, is the migration time and W, 5 is the peak width at half height. The

electrophoretic mobility (u,,) was determined by the equation M = L“I;/” , where
t m

Vis the voltage drop across the capillary of length I, and I -4 is the effective length
of the capillary.

Fig. 2(a) shows the separation of model proteins from MW 13 700 (ribonu-
dease A) to 25 000 (chimotrypsinogen A). The separation was achieved on a 40
em fused-silica (75 um . D.) witha potential field 250 V/em corresponding to a
current 30pA ina 8mM phosphate buffer pH 6.87. As can be observed, relatively
sharp peaks are obtained for each component, for example, peak I (ribonuclease
A)correspondes to approximately 10000 theoretical plates (Table). The average
platc number is 82000. The data in the Table show that the increase of molecular
weight leads to the increase of a migration time of the analyte. The mobility of the
lightest protein in the mixture-ribonuclease A is 5.910™ em’V's”! ,and the mobil-
itynumber increased by increasing the electric potential and decreasing the col-
umn length (Table). As is seen in Fig, 2(b), relatively sharp peaks were again
obwined and separation is completed in less than 18 min. It should be noted that in
this series of experiments, while shortening the column from 40 to 36 cm, the field
has been increased to 300 V/em.

There are many factors that cause peak broadening in the electrophoresis
lube, for instance longitudinal diffusion, Joule heating, adsorption on the capillary
walls, clectrodispersion. The separation cfficiency in CE for the case in which the
lysource of band broadening is diffusion is given by the following equation [ 10]:
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N

where D is the diffusion coeflicient of the analyte.

Migration Times (t,

max =

), Electrophoretic Mobilities (11,
(N) of Model Proteins
8 mM phospate buffer, pH 6.87

//

0 J@[

2Dt

m

Table

and Theoretical Plate Number

Molecu V=10kV,1=30pA V= 11kV, i= 35 pA
e lar LfLy= 38/40(em) LfLy = 34736 (cm)
Weight I natos s
Da | % | miyigt| N S | mivis! 4
Ribonve | 3300 | 260 | 59 10000 e . 4
lca se A |
ozyme | 14400 | 450 34 45000 | 340 33 61000
M\ oglobin | 1780Q0 | 810 1.9 83000 570 20 94000
1:: ‘:““"‘ 18500 | 1490 | 10 106000 | 960 1.4 190000
Eh)‘n\n\ry~
psinogen 25000 1560 0.97 166600 1050 1.1 211000
AA
i e i While the maximum cfficiency ata
! 45 given voltage is realized when the sol-
b ¢ utes travel the total length of the column
1 201AU: 1o which the voltage is applied, we have
0 reduced the difference between I and
a Lyto2cm.
{ “To obtain the optimum efficiency we
have chosen the buffer concentration,
2 molar conductivity of the solution, the in-
jection volumeand detection volume on
4 e the basis of guidelines: Otsuka et al.,
= L L 1989; Belenkii etal., 1996; Lucy etal.,
0 5 10 15 5 4 Y 1998,
Time(min) d

Fig.3. Electrophoregram of lysozyme
1-McOH. Conditions: caillary
75 pm; a) buffer: 8mM phos-
phate, pli 6.87; field: V-10 kV,
1-30pA, Ly/L,=38/40 (cm); b)
bufer
0.1 M CaCl, 0.1 mM benzami-
dine, pH 7; field: V=18 kV,
130pA, Ly/Ly=42/45(cm); ©)
buffer: Tris -HCI/NaCl (10:20)
{mM], pH 7; field: V=15 kV,
1=20pA, L/L,=32/30(cm):
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5 mM Tris, | mM EDTA,

The separaton of proteins by CE is
hindered by the charged macromolecules
binding to the capillary surface as a re-
sult of electrostatic interactions. So far,
few strategies have been introduced to
minimize protein-surface interactions
(Wallingford etal., 1989; Issaq et al,,
1995). We have used additives to the
electrophoresis buffer and analysed
lysozymealone in three buffer systems
8 mM phospate pH 6.87, Tris/NaCl
(10:20 [mM] pH 7and 5 mM Tris, | mM

\
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EDTA, 0.1 M NaCl. 0.1 mM benzamidin. pH 7. Using the last buffer systems we. \////
observed good reproducibility of the peak height, peak shape, and migration time /
(Fig. 3). In each buffer we measured the number of theoretical plates onysmy.ﬁe)
For instance, in the 8 mM phospate buffer pH 6.87 (Fig. 3(a)) it was 37000. W
compared this result with the theoretical diffusion-limited efficiency of 53000 thev
oretical plates we calculated using the diffusion coefficient of lysozyme 10° cm”
s! (Belenkii etal.. 1996) (see equation 1). This comparison showed that efficiency
was less than ideal. The efficiencies also remained considerably lower (than theo-
retically predicted) for the buffer systems with additives (Fig.3(b.c)). This indi-
cates, that CE separations of proteins by our apparatus is limited by detection and
injection processes. In fact, maximum permissible width of the detection window
(as defined by 10% decrease in efficiency) is given by |

=
01949

injmax = ldetwindowmax =
2Dt,, (Lucyetal., 1998), wherel, . is the maximum permissible injection

length. For proteins (with molecular weights in the interval 10-30 kDa)

I =0.5 mm, but technically we can realize only Ly iow ma

[

detwindow max’

0.2Dt,
side, the maximum detector rise time is (Lucy et al., 1998): N, = JI—H . For
“d
ol the protein separation shown in Fig.3 this equa-

tion predicts a maximum detector rise of 0.3,
0.04 and 0.06 s respectively. The instrument

e used in this work had aminimum rise of 1 5. As
aresult the efficiencies observed in our exp
012 iments are considerably lower than the maxi-

mum efficiencies.

010 The power of our CE apparatus can be il-
lustrated as well by Fig. 4 which shows the sep-
arations of chicken egg white.

Finally we calculated the minimum detectab-
le concentration and the minimum detectable
006 - amount of an analyte while using our appa
tus. If we assume that |, =1.5 mm, the capil-
004 lary diameter is 75 um, the molecular mass is
20 kDa, the molar absorption coefficient is 5000
and the minimum detectable absorbance is 5.10°
z‘lhcn the cell volume V, nl,tlle minimum
detectable concentration is 2.10” M and the

000 ) minimum ctable amount is 0.3 ng

0 o 20 30 Conclusions. The work demonstrates the
Time(min)  possibility of the home-made CE apparatus for
Fig4 Electrophoregram of egg separation of proteins. For model protelnslhe
white. Conditions: capil theoretical plate numbers reached 10’ and the
lary: 75mm; buffer: Tris- minimum detectable amount=0.3 ng. The new
HCI/NaCl (10:20) [mM].  approaches to preliminary preparation of capil-

pH 7. field: V=10kV. laries for electrophoresis are proposed.

1=12pA, Ly/L,=38/40 (cm)

008 -

Absorbance2

002
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PABJIEJIEHUE BEJIKOB METO/IOM KATWJLISIPHOI'O :
DJEKTPO®OPE3A: HEKOTOPBIE METO/IOJIOI MYECKUE
BOIPOCHI

Pesome

B paGote pacemMoTpeiibl BOSMOKHOCTH COBPEMEHHOIO METOA AHAIH3A -
KaMIUBIPHONO WICKPOope i
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FFECT OF ORGANIC- ZEOLITE FERTILIZERS ON MICRO-
BIAL LANDSCAPE OF SOIL

Asstudy is made of the effect of clinoptilolite-containing tuff (CCT - natural
zeolite) and an organo-zeolite fertilizer prepared on its basis (a mixture of poultry
manure and finely divided clinoptilolite) on the formation ol microbe coenosis in the
soil

Red and meadow gray-brown soils of the regions of Georgia were the object
of the investigation. Application of CCT and the fertilizer to the soil favours the
increase in the quantity of microorganisms by about 2-2.5 times as well as chang-
es in their qualitative characteristics. Besides, during autumn-winter period the
vital activity of microorganisms is not slowed down to such an extentas in the
cases of the soil fertilizer omitted or the soil with mineral fertilizers.

A positive effect of the afteraction of organo-zeolite fertilizers on the vital
activity of microorganisms in the soil has been revealed.

Key words: Clinoptilolite - containing tuff, soil, poultry manure, microorganism,
ferilizer.

Introduction. Fertility of soils is to the greatest extent determined by the
presence ofa great many living microorganisms in them. They play an essential
role in the mobilisation ofadequate shares ofavailable nutrients for plants, and in
providing them with carbonic acid, and the products of vital activity of microor-
ganisms have a direct, cither oppressive or stimulating effect on plants, i. ¢. they
influence the fertility of soil [1]. A number of parameters, particularly temperature,
humidity, acidity, mechanical composition and air permeability ofsoils, as well as
biotic factors, affect the activity of microorganisms and the formation of their
coenosis in the soil [2] :

According to the data reported by ‘I V. Aristovskaya 3], in different soil types
bacteria give, on the average, 10-15 generations over a year, taking into account
different duration of the vital activity of microbes.

According to the generalised data by D. G. Zvyagintsev, damp mass of bacte-
ria in an arable layer of different soil types varies from 0.5 to 15 t/ha, it is however
lower for podzolic and tundra-gley soils [4].

It has been estimated by our investigations and other research works that
application of natural zeolites, particularly Clinoptilolite-containing tuffs into the soil
cither in pure form or on the background of mineral and organic fertilizers tends to
find extensive practical use in plant growing [5, 6]

I'he work serves the purpose to reveal the possibilitics ofapplication of natural
zeolites (clinoptilolite-containing tufls of Dzegvi deposits, Georgia) and organo-
zeolite fertilizers, prepared on their basis (fresh poultry manure-CCT) for obtaining
favourable microflora in soils.
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Experimental. The experiments were performed on acidic soils of We:
tropics, which according to agrochemical indices may be related to red sqils,pods g
zolic (Western Georgia), and on meadow, gray-brown soils (FasterraQigg ity J
Tests were performed under laboratory and field conditions.

Results and D ion.

Laboratory Tests. The most highly informative index of biological activity of
soils is the so-called “soil respiration™, that is characterised with a rate of evolution
of CO, per unitof time from a unit of surface. It depends a great deal upon the
character ofmicrobiological associations present in the soil

Investigations carried out on the red soil show that the application of CCT into
the soil encourag considerable increase in the biological activity [ 7]. The test
results and the scheme of the experiment are given in Table 1. Apart from clinop-
tilolite, a study was also made on the efect of peat on the biological activity of the
soil. The tests showed that an addition of clinoptilolite to peat and to the soil leads
to the lessening ofacidity accompaniced by an increase in the pH value up to 5.75
and 5.80 respectively. In order o determine the changes in biological activity of the
soilupon addition of the above mentioned fertilizers, a selected sample of soil
(20 g) was placed intoa flask of 60 ml volume. The flask closed by a silicone
\luppu and held tight by a plastic cap was placed in the thermostat at a tempera-
ture 20"C. Afier two days' incubation a fixation was done (o annihilate microor-
ganisms, thus preventing a further process of decay) with a saturated solution of
sublimate. The content of CO, in the flask was determined to calculate the rate of
decomposition of organic materials

Table 1
Changes in the pH media and biological activity of red soil, depending upon the
presence of clinoptilolite and peat in it

) Quantity of evoluted CO,
Variants pH mg/kg kylp i
soil daily | &TOMing period
i (
| Soil 420 | 128
Clinoptilolite 1 9.20 0 0
[ Peat 430 oas | (|
(Imopulol\lc + peat E 016 | 200
(1)
Soil + clinoptilolite (9:1) | 5.80 42 5250
|_Soil + peat (9:1) 4.25 1.30 1625
Soil + clinoptilolite + &
5.40 83
| peat (8:1:1) 5.40 1.8 2287
Soil + clinoptilolite (4:1) | 6.10 6.46 8075
| Soil + peat (4:1) 428 133 1663
Soil ‘:clmopulolnc + 5.00 237 2062
peat 3:1:1)

As seen from the data obtained (Table 1) the decomposition of organic mate-
rials in the soil proceeds sufliciently actively (1600 kg/ha CQ, inthe growing peri-
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od). Theaddition of peat (o the soil has almost no effect on the activity of decoms, %
position (1625 kg/ha CO,) while theapplication of clinoptilolite favours an incregs
in the rate of destruction (5250 and 8075 kg/ha CQ, depending on the amounigk:
clinoptilolite). Such a sharp increasce in the intensity of the decay or organic mate-
rials leads 1o the decrease of humus, and consequently, 1o declination of agronom-
ic characters of the soil. In the soil- peat-clinoptilolite system a slight decrease in
the activity of destruction is observed, though its level remains high in comparison
with the control

“Thus, a mixture of cliniptilolite with peat promotes a uniform course of de-
struction of organic materials and output of biogenic elements to the plants in avail-
able forms

‘The biological activity of soils is associated with the vital activity of microor-
ganisms the total number of which in the soil varies according to the season of the
year and depends upon some ecological factors [8]. Apart from scasonal chang-
es, the quantity of microorganisms is subject to short-term. the so-called periodical
changes that are associated with the alteration of the reproduction and dying off of
microorganisms, Daily dynamics have been studied in the systems: soil - red soil,
soil-peat, soil-clinoptilolite, soil-peat-clinoptilolite [9]. The number of bacteria was
defined by the method of Vinogradski [ 10]. The volume of separate cells was
calculated by means of ocularmicrometric measurements of bacteria. The exper-
iment had been carried out within 22 days (November, 1984). On the basis of’
data obtained, the curves were constructed, showing the character of rises and
falls in the quantity of microorganisms and their biomass, since the reproduction of
bacteria gives place to their death, the death - to their reproduction, and so on.
Analysis of these curves is indicative of the periodicity of variations of the number
of bacteria. In soil-clinoptiloliteand soil-peat-clinoptilolite systems the pulsation is
higher, the periods of variation here are more distinet than in other variants. This
can be explained by the fact, that clinoptilolite and its combination with a peat
favours a more intensive-development of the micro-flora accompanied by a high
rate of vitality of microorganisms. The values of the increase in their number and
biomass were summarised to determine the total production of bacteria within the
period of observations (Table 2)

Table 2

The effect of CCT application on productivity of bacterial mass. The duration of
the observation - 22 days (November)

Ma i
Systems B;!(}l‘csl'sié:)(liz;;;]:(;(il) Massol Formcq
y Bacteria t/ha soil
. within 22 days |
Sml iy - 2.69
Soil - peat (9. l) 2.66
Soil
Clmopu]olnc 532 15.96
(8.5:1.5)
(S;l] :-I )clmopllolnc 388 1164




2
Itis obvious from the data presented in Table 2 that in a control s'um@b(‘s%—/
red soil) within 22 days of observations, the productivity of bacteria is 206 mEdg:
This, evaluated in per hectare of soil, amounts 10 8.08 t. In comparison 4#fy #i4e4
data, some reduced values were obtained in the variant soil-peat (‘Table 2). This
can be explained by the fact, that in spite of a vast diversity of peat microflora, its
biological activity is weak, consequently the productivity of the bacteria is low.
Upon introduction of clinoptilolite into the soil, the productivity of the bacteria for
22 days of observation is 5.32 mg/g, that is 15.96 t/ha, twice as much as in the
control sample. The presence of clinoptilolite is apt to promote wetting of the soil,
improvement ofacration, adjusting neutral reaction of the medium - all this taken
together have a favourable effect on the formation of bacterial ora, and thus its
productivity increases. In the system soil-peat-clinoptilolite the production of bac-
teria is somewhat reduced though, as a whole, it retains its high level in comparison
with the control sample. The obtained test results were confirmed by setting up
more prolonged experiments fof 5 months (May - September , 1990). For compar-
ison the experiment was carried out on humus-carbonate soil (Table 3.
Table 3

Total number of bacteria on differ

ent soil types (in thousands/g soil)

Vo
Acidity Sumof | In% as comp i:‘“ﬁ’ a iy
Soil Types of Soil, | Bacteria within with the S i
pH S months control “*"E:)‘i‘]‘“‘“
I Humus-carbonate 72 890.0 100 100
(the control)
Soil-clinoptilolite
containing tuft 745 880.0 99 -
o:1)
2 Podzolic (the i 0.0 55 )
control)
Soil CCT (10:1) 52 16460 | 198 185 |
3 Red soil (he is S0 = .
control)
Soil-CCT (10:1) 50 1642.0 199 185

As seen from Table 3, zeolite does not practically affect the total activity of
bacteria in humus-carbonate soils, while in acidic soils (podzolic and red soil) the
number of bacteria increases almost twice. This fact is of further concern, as it is,
apparently, associated with the effect of different factors, taking place in the soil,
uponapplication of the zeolites. The quantitative composition of microorganisms in
thesoil was also determined as well as changes in the soil content under the influ-
ence of CCT. A method developed by B. V. Perfilyevand D. R. Gabbe [11]and
perfected by T.V. Aristovskaya [ 12] - capillary microscopy was used. The es-

5 as [ ics will flat-parallel walls, the
ofagar-agar from the soil
extract, where placed into the soil. These capillaries were gradually filled with a
soil solution, then on the surface of agar, the organisms began to develop, just the
sameas thosc, developed on the soil particles. On the walls of the capillaries mi-
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crobe flora is being formed, corresponding to the test soil. The capillaries are inCu- %/
bated for several weeks, then they are taken out of the soil and examined throygh
abiological microscope. 31

Microexamination showed thatin the control sample (soil-red soil) mold-line
fungi comprise a focus in the microflora. Bacterial flora is presented comparative-
ly poorly, with amoebas of small size occurring in some places [7, 13]. With the
presence of clinoptilolite in the soil. both quantitative and qualitative changes arc
observed in the microflora, that is mycolitic bacteria prevail, causing lysis - cating
up of mold-line fungi. This is apparently associated with the increase in pH medi-
um in the soil. The quantity of mold-line fungi in red and podzolic soils tends to
diminish by half. Gigantic amoebas of 50-60 mm in size were observed in the same
samples. Th ctindicates that clinoptilolite increases the soil porosity, loosens it
(improves its texture), thus favouring the growth of 'z 5. Appearance of @
tinomyces is also taking place, promoting sterilisation of'soils of undesirable micro-
flora. Introduction of clinoptilolite into the acidic soils favours a 30-40% increse in
the quantity of azotobacters (fixers of atmospheric nitrogen). Simultancous appli-
cation of peat and clinoptilolite tends to make the soil microflora much more di-
verse, which is most likely to be associated with the creation of favourable condi-
tions for the formation of autochthonous microflora, that is the quantity of microor-
ganisms increases, accelerating the process of decomposition of organic materi-
als. Subsequent tests were carried out to reveal the significance of clinoptilolite-
containing tuffs in combination with such a source of microorganisms as poultry
manure for the genesis and accumulation of mobile forms of nitrogen [ 14]

The experiment was performed according to the four - variant scheme.

Variant 1. A sample of gray-brown soil, characteristic of Eastern Georgia was
placed into the desiceator filled with air.

Variant 2. Two separate Petri dishes of soil and of fresh poultry manure were
od into the desiccator filled with air.

Variant 3. Separate Petri dishes of wetted natural zeolites were placed into
the desiccators filled with air, nitrogen and argon media

Variant 4. Separate Petri dishes of wetted natural zeolites in 300 g quantity
were placed side by side into the dessiccators filled with air, nitrogen and argon
media.

A fine fraction (0.5-1.0 mm) of CCT was chosen for the tests. The experi-
ment lasted 163 days. Once a month the samples were selected to determine the
contentofammonia (Nessler’s reagent was used) and nitrate nitrogen (desulphophe-
nol method was used) in them.

In variants 1 and 2 the presence of ammonia nitrogen in the soil is negligible,
In the case of variant 3 atan carly stage, the zeolites do not pmumdlly contain
ammonium -nitrogen. However, with the time, the zeolite creates favourable con-
ditions for the development of nitrogen-fixers , mainly bluish-green algae, and azo-
tobacters, as shown inref: [ 15]. This is, evidently, promoted not only by the spec-
ificity of zeolite structure and alkalinity of the reaction of these minerals, but also
by the presense in their chemical composition of microelements, such as iron and
molybdenum.

Studies on the fixation of molecular nitrogen by microorganism cultures showed
that the reduction of molecular nitrogen to ammonia proceeds intensively in the

]
101945
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presence of the above mentioned elements [2]. Relatively intensive i the prax
ofaccumulation 0| ammonium nitrogen in air medium, whxlenllmlu.aum}glyjejqr il
only on the 120" day of the experiment e 101943
Invariant 4 the accumulation of ammonium -nitrogen in the zeolite proceeds
25 times more intensively than in variant 3. This is due to the influence of poultry
manure and CCT. Fresh poultry manure practically does not contain ammonium-
nitrogen [ 16]. Nitrogen is present in it mainly as an uric acid which decomposes to
form ammonia and carbon dioxide. However, poultry manure is the carrier of a
great variety of microorganisms. All of them favour a rapid reproduction of nitro-
gen fixers notonly anacrobic, but acrobic ones as well. Two processes are aptto
take place in this case, due to the effect of microorganisms: reduction processes,
resulting in the ammonia formation from molecular nitrogen, and the decomposi-
tionof the uric followed by the adsorption of ammonia by the zeolite.

‘The pulsating character of ammonium-nitrogen accumulation characteristic to
variant 4, is cvidently associated with the process of alteration of the reproduction
and dying off of the mitroorganisms [9]. The intensity of the accumulation of am-
monium-nitrogen decreases sharply, depending upon the environmetal conditions
in the sequence air-nitrogen-argon. Maximum content of this mobile form of nitro-
genisrespectively 0.45, 0.40 and 0.08 g/kg of zeolite. The process of nitrification
begins on about the thirtieth day of the experimentand reaches 0.7 g of mature per
kg ofzeolite in the air medium. For growing various agricultural products it is
common practice to apply nitrogen fertilizers at 0.15-0.30 g/kg of'soil [17].

Field Tests.

Inthe period of 1990-92 field tests were carried out to investigate the effect of
organo-zeolite fertili on the formation of microbial landscape in weakly alka-
line soils (pH=7.4) of Gardabani regi stern Georgia [18-20]. According to
agrochemical chracteristics these soils belong to meadow, gray-brown, well irri-
gated type of' soils. Organo-zeolite fertilizers represent a loose mixture of fresh
poultry manurcand CCT in theratio 1:1. The experiment was carried out accord-
ing to the scheme

1. Absolute background - the soil fertilizer omitted; 2. The quantity of the
applied fertilizer - 20 Vha; 3. The quanitity of the applied fertilizer - 40 Vha; 4. The
quantity of the applied fertilizer - 60 Vha; 5. A control with mineral ll.rlilln,rs
NgoPoK,s ke/ha; 6. A mixture of mineral and organo-zeolite fertilizers NP (m
kg/ha - 20t/ha; 7. A mixture of mineral and organozceolite fertilizers (NP, o0 Kis
kg/ha - 40 tha); 8. A mixture of mineral and organo-zeolite fertili LoPsokKas
kg/lm -60 t/ha). Total area of the experimental plot was 400 m of cach trial plot -
40m’, replication of the test - 4 fold. Selection of samples was performed monthly
from the depth of s0il 0-0.20 em. Fertilizers were applied preliminary in November
1989 at ploughing the soil to a full depth of arable layer. Analysis of selected
samples is indicative of the considerable positive effect of the organozeolite fertil-
izers on the microbial landscape. An increase in the content of the fertilizer results
ina rapid growth of microorganisms in the soil especially in the spring-summer
period (Fig. 1). Application of only mineral fertilizers has some small effect on the
change in the quantity of microorganisms in the soil. Combination of both fertilizers
(mineral and organo-zcolite) and an increase in their quantities while applied, lead
toa considerablerise in the number of microorganisms in soil, during the spring-
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summer period and is so fau< \

= 2-2.5 times as much, com*
0% pared with the absolygf!
S w7 background. The effectof
Gl 1 organo-zeolite fertilizers
0S5 does not practically show
£E t itself during the first year of
,,:, < EL 5 1I.\cn' application (winter pe-
N W riod), however, later on, in
&2 successive winter period,
g 1 e i presence of organo-zeolite

s - : i - fertilizers promotes the de-

. velopment and lifetime of

The Variants microbial associations in the

Fig. 1 Changes in the quantity of microorganisms (in soil. No similar effect was

thousands/g of soil) depending upon the variants observed on fertilizer omit-

of the experiment. Curve | - summer-autumn ted plots or on those en-

period (1990). Curve 2 - winter period (1991)  riched only with the miner-

al fertilizers (Fig.1).

During the period of 1990-1991 experiments were performed to grow water

melons on these plots. Fig. 2 shows the averaged two-year results of the harvest

productivity of water melons depending on the number of microorganisms in the
soil.
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Fig. 2 Changes in the productivity of water melons (averaged data, 1990-91) depend-
ing upon the quantitative composition of microorganisms in the soil

Itis obvious from the data that the productivity with quantitative composition
ofthis culture is in direct correlation with quantitative composition of the microor-
ganisms in soil. It should be noted, that no organo-zeolite fertilizers were applied in
the successive year (1991). However, the effect of afteraction was being ob-
served in this case.

17. jodoo Lgboo ¢, 25, Ne3-4
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A 20% increase in productivity was observed in variant 4 in l,omparf\on \ﬁ’/

the control (mineral fertilizers Ny P K5 ). @ 0

The presence of separate groups of microoorganisms in the soil depénding Wi
the variant of the experiment was also determined. Thus, the determination was
made particularly of 1) nonidentified associations of microflora, 2) Spore-forming,
bacteria, 3) fungi, 4) nitrifying bacteria, 5) denitrifying bacteria, 6) nitrogen-fixing
microorganisms, 7) cellulose-decomposing bacteria

I'he analysis of the data obtained indicated that with an increase in the quantity
ofthe organo-zeolite fertilizer, the quantities ofnonidentified microorganisms with
the absoluie background grows, to a maximum - 2.5 times, of spores ~ 1.6 times, of
fungi~2.1 times, of denitrifiers ~2.0 times and those of nitrifiers ~1 8 times, nitro-
gen fixers ~18 times, and of cellulose-decomposing microorganisms ~13 times:
evidently the presence of the mixture of poultry manure and CCT encourages the
vital activity of those three last groups of microorganisms,

It is of certain interest to observe quantitative changes of separate groups of’
microorganisms, particularly nitrogen-fixing bacteria depending on the seasons of
the year under.the effect of the organo-zeolite fertilizers (Tab. 4). The data ob-
tained permit one to make a conclusion that on the absolute background (variant 1)
and on the background with the mineral fertilizers (variant 5) in the autumn-winter
period the activity of nitrogen-fixers is slowed down. Upon application of organo-
zeolite fertilizers this and a saprophytic bacteria increase, as the compared effect,
show them selves only slightly. In other words, vital activity of these bacteria in the
autumn-winter period does not stop and is of high intensity in comparison with the
control sample. The second conclusion of no less importance is an afteraction
cffeet of organo-zeolite fertilizers observed. In comparison with the year of 1990,
the number of nitrogen fixers increased approximately twice in 1991, The third
conclusion to be made is that the use of organo-zeolite fertilizers practically ex-
cludes the application (at least partially) of mineral (nitrogenous) fertilizers.

lable 4

The effect of organo-zeolite fe
in gray-brown soils of Ga

ilizers on the number of nitrogen fixe
abani region (castern Georgia) depending on the season

of the year (in thousands/g of soil)
| variants [ winter | spring | summer | autumn [ winter [ spring | summer | autumn | winter |
period | period | period | period | period | period | period | period | period |
198990 [ 1990 [ 1990 | 1990 | 1991 | 1991 1991 | 1991 1991192 |
1 40 120 198 180 131|186 296 244 i
3 180 560 320 |80 460 713 96.0 4.0 796
3 2.5 680 1235|1217 | 627 1020|2520 2002|1067
4 509 1614|2180 | 1404|837 1830 | 2820 (2446 | 1272
3 10.0 300 320 | 200 2475 | 43.0 650 560 | 452
I3 150 46.0 577800 405 84/5 1688 |1 76.4
(7 180 54.0 1138|1120 | 605 1125|2064 | 1340 | 1008
[8 J408  [1280 [2001.8 [1200 | 695 1435|2404 2040 [ 1108

Conclusion. Thus, the significance of CCT in vital activity of microorganisms
of'the soil, stimulating the formation of favourable conditions for needs of the
agriculture microbial landscape is shown.

Institute of Phy
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AHIPOHUKAIIBUIW T I, LI MITIBUIM I B., KAPJTABA M. A .
FPAMUCOHHS M. K

BJIASTHULE OPUAHO-TIEOJTHBIX YLOBPEHI HA
MUKPOBHBINA HEW3AMK HHOYBLI

Pezwme

Hceneosano simanue JIMHOUTHIIONIMTCOCPKAIUX TY(POB Oprano-
TCOIHTOBBIX YIOOPCHHH, 1TPUIOTOBICHHBIX 1A OCHOBE CMCCH CBEKCTO TITHULETO
HOMCETA M TOHKO M3MCJIBUCHHOIO IIMHOITHIIONMTA, 1A 06pasoBalue
MHKPOOPIAHMIMOB B HOUBE. OGLEK TOM HCCIHICIOBANIS CIYHKHIH KPACHOCMITBIC
HIYPOBLIC CCPOKOPHUHCBLIC HOUBLI PASIMUHBIX PCruonos | pysuu. | Ipumcnenue
WIMHOTITJIOJMTCONCPIAIIMX TY(DOB, 8 TAKIKE BLUICYKA3AHHLIX YII0GPCHMA,
GUArOUPHATHO BIMACT Ha LOUBY, KAK B CMBICIC BO3PACTANMS KONMUCCTHA
MHKPOOPIaHU3MOB, HPUOIM3UTCILHO B 2-2,5 pasa, Tak ¥ HA UX KAUYCCTBCHHBIN
cocran. Kpome T0ro, 1 TeUeHUE 0CCHHE-3UMHETO TICPUOJA HKHHCCH TEILHOCT]
MHKPOOPIAHHM3MOB TAK PE3KO HE YMEHBIIACTCS, KK 9TO UMECT MECTO B CIIyuae
HCIOJIL30BAIHS TOJLKO MHHCPUILHBIX Y/I00PCHUiA.
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ANDRONIKASHVILI T., AMIRKHANASHVILI K., UROTADZE
BURKIASHVILIN., OSIPOVA N

; INFLUENCE OF THE MOBILE PHASE ON THE
PHYSICO-CHEMICAL CHARACTERISTICS OF THE
PHENOLCARBOXYLIC ACIDE

Aright choice of the mobile phase is of a great importance, because it takes
aktive part in the process of separation of the mixture, exerts an influence on the
retention characteristics ofthe components under investigation and sometimes even
alittle difference in the mobile phase composition completely changes the mecha-
nism of the separation process [ 1]

The aim of our work has been to study the influence of the special modifiers,
added to the mobile phase, on the process of separation. For this purpose the
mobile phase acetonitrile-water (60:40), operating mechanism of which we had
alrcady studied [2], was used [2]. As the special modifires tetramethylammonium-
iod (TMA), tetramethylammonium-cloride (TEA) and tetrabuthylammonium chlo-
ride (TBA) were used. The model mixture was composed of five components
gallicacid, benzonic acid, p-oxybenzoic, m-oxybenzoic and 0-oxybenzoic acides.

Experiments were carried out on the liquid chromatograph Milixrom - 555, at
the wave length 0of 254 nm.
paration of the mixture under investigation by the “classical” reversed-phase
chromatographic method has not been achieved and to improve the separation the
above modifiers were added to the mobile phase in the amount of 311 o’ M, that
drastically improved the separation of the mixture.

Fig. 1 shows the chromatogram of the separation of acids using the mobile
phase with the ions of modifiers init.

Themodifiers, added to the mobile phase, change the mechanism of the sepa-
ration. Tetralkylammonium salts must have undergone complete dissociation under
the influence of the aqueous eluent and cations of the above salts adsorb on the
non-polar surface of the stationary phase and form a monomolecular layer of the
charged particles there. Molecules of the components actively interact with the
newly formed surface that causes the improvement of the separation 3, 4

In Table | the retention volumes of the components of interest, capacity fac-
tors and efficiency of the chromatographic column are %ivcu for the case of the
same amount of the modifiers in the mobile phase (3107 M). The Table clearly
shows that the retention volumes of the acids are increased in accordance with
length of the alkyl radical in the molecule of the modifier. Accordingly an increase
in the values of the capacity factors varying within the range of 1-7 is alsos
observed

The relationship between the logarithm of the capacity factor (Igk ) and the
total number of carbon atoms in the molecule of the modifier has been found




N7
(Fig. 2). With increasing alkyl radical length the retention characteristics alSo iyé
crease and the separation is improved which is confirmed by the numbensiab
theoretical plates, values of which are especially high (5200 theoretical plies !9
metre) in the case of ions of TBA in the mobile phase

Table I

Retention volumes of acids of interest, capacity factors and efficiency (number of
theoretical plates per metre) of the chromatographic column in the case of the

same amount (3.10 M) of the  modifiers in the mobile phase

[ Retention volumes Capacity factors | Column efficiency |
| TMA | TEA | TBA | TMA | TE § i TEA | TBA
1212 | 1312 [ 1958 | 1,17 | 1,35 | 551 | 3994 | 4384 | 5000
1339 2459 14 1,79 34 2764 3014 316
20ic
seotyben- | qusye | vign | avep| ws | 23 | 39 | ems | amis [sim
20i¢
f/’;‘\’s‘m“‘ 1592 | 187,1 | 3047 | 1.85 | 2,35 | 446 | 4042 | 4754 | 5199 |

Calculation of the resolution of two neighboring peaks ol acids and the unifor-
mity criterion of the five-component mixture shows that the best separation has

Igke
07

05

01

AN

04 8 1216n

Fig. 1. Chromatogram of the separation Fig. 2. The relationship between the logo-

of the model mixture of the rithm of the capacity factor (Ig k')
phenolearboxylic acides. Mobile and the total number of carbon atoms
phase: acetonitrile-water (60:40) in the molecule of the modifier
+ 3/107 M TBA: stationary 1. Gallic acid, 2. p-oxybenzoic acid,
phase: Silosorb C-18, Peaks 3. m- oxybenzoic acid , 4. o-

1. Gallic acid, 2. p-oxybenzoic oxybenzoic acid, 5. benzoic acid.
acid, 3. m-oxybenzoic acid , 4. o-

oxybenzoic acid, 5. benzoic acid.




Table

Resolution of two neighboring peaks of phenolearboxylic acids and ( R Jthe 4
uniformity criterion of five component mixture (A) in the case of the same amous)
of specific modifiers in the mobec phase

1
101945

acctonitrile-water |
6040

TMA TEA TBA

1.2 |071 [0.71 | 0.74
2-3 | 043 | 044 | 059
3-4 0.5 0,57 |0,59
4-5 1.1 L16 | 1.2
0.14 0.16 | 0.19

Thus, itis better to use ions of tetrabutylammonium as the specific modifiers
for the separation of phenolcarboxylic acids by the method of ion pair chromatog-
raphy.

Institute of Ph 1 and Organic Chemistry
my of Sciences of Georgia Recieved 12.05.1999

T. APJIPOHUKATIBUIIN, K. AMUPXAHAITBUIIN, C. VPOTAJT3E,
H. BYPKHAIIBUWIIA, H. OCHUTTOBA

BJIVISIHUE HHOJIBUKHOM ®A3BLI HA GM3UKO-XUMHYECKAE
XAPAKTEPUCTHUKH ®EHOJKAPLOHATHLIX KHCJIOT

Pesziome

H3yueno Biusinne cneunPpUuecKuXx MOJMPUKATOPOB, CONCH
TETPAAIKMIIAMMOHMSI, B COCTABE NOJIBUKHOM (hasb1 alleTOHUTPHII-BO/1a (60:40) 13
xomuectsax (3.10° M) na XApAKTEP PA3/IENICHUs HEKOTOPHIX (PEHOI-KapOOHOBBIX
KHCJIOT.

BLIUHCIIEHHEM YACPKUBACMBIX 00LEMOB Pa3jeiseMbix Bemectn,
KOOPPUIMCHTOB eMKOCTH M Y(HPEKTHBHOCTH XPOMATOI PA(UHECKUX KOJIOHOK,
K0IPPUIMECHTOR PA3/ICJICHAS ¥ PABHOMCEPHOCTH HSATHKOMITOHEHTHOH CMECH
YCTAHOBJICHO, YTO B MOH-TIAPHOM XpOMATOrpahuu HanGOJIEE NOJIHOE U HETKOE
Pas3jICIICHUC MSITUKOMITOHCHTHONW CMECH HMECT MECTO TIPH UCMOJIL30BAHHH B
Ka4CCTBC CIIC[IM(I)M‘[CC!(()] 0 MU)IH(]]MK{“OD?I WOHOB lCTpL\Gy'IHH‘AMMt\HﬂﬁL




0). 96RGMBO3TBINN, 3. SINGHEIIZNX0, b, DHISGSII,
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B8MdGS30 BOBOL 3S3IES BIEMLLSSH>MEBISIBN dem’ddh )
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“gbondy

F)

Bbfoscrocos dndéog asbsBo (sGatoBodtogo-Fero 60:40) @sdoyByy
L3gg0aereytn dawogosodmtob, Gadbesmorsdnbondob (3.10 Gomegbeboo)
otrogrbol gogebo Brigonérnn ebearyobrblog)bob mogmenb bbnsolby.

boobograbes Boganggdol 318000 dmgmeedytob, Lagdob dagowmdol
30B0GbGN30b @ geaddtadob, vabmg @oygmgeb ymnaoGegbEbel @
biorged3ca6 0960 btorygols arobodémol gre0(0gbBob goBemgrmon woroanbos,
6o 0e6-Fygorat JomBodrptogosdo gubreGdmblgogbol @obogmgen
2RgeBgbos By hedimogradeBordob orbgbob as8ggy depnaistob boboa.
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M3BECTHUSI AKAJIEMHU HAYK TI'PY3UN %
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VIIK 543.544

C.JL. YPOTAAZE, T. K. KBEPHAI3E. H. A. OCUTIOBA,

K. M. TOBEJDKUITIBHITA
MIEHTHOUKATIVS KATHOHOB I
MEJJOYHO3EME
"BOPIKOMU

IOUYHBIX 1
JILHBIX METAJLJIOB B MUHEPAJILHOW BOJIK
METO/IOM HOHHOM XPOMATOI PAOUU

OnpeIesicnue HEOPraHMHUCCKUX KA THOHORB B P/ HBIX HAIMTKAX, HHIICBLIX
HPOJYKTAX, A TAKIKC B IIMTHLEBBIX K CTOUHBIX BOJ (X SBJISICTCS HPAKTHUCCKH BaXKHOM
HOCTATOMHO CHOZKHOR dAHAJIM THUCCKOM 3atavci [ 1,2]

HauGosiee 00U M yHUBCPCAILHLIK MCTOJL PCIICHUs YTOH 3aj1auu -
CPABHUTCIILHOHC @BHO HPCUIOACHHLIR BAPHAITT HFOHOOOMCHHON XPOMA TOIPamu,
TAK HA3BLIBACMAst MOHHAsE XpoMaTorpaust [ 5|

Oymako B 60JLIMMICTBE PAbOT HE HPOBOMTCS COBMECTHOE OLPEICIICHUE
KaTHOHOB  INCJIOMHBIX M IIEHOUHO3EMEILHBIX MCTALIOB, TAK KaK JUIS UX
PAIICHHMS TPEOYIOTCS WHOCHTHI PANTHHHON WHOMPYIONIEH Cribl. Hasm me rakoro
UHOCHTA, KOTOPBIH GBI ObI B COCTOANHMH OJIHOBPEMEHHO WIHOMPOBATH U PAYICISITE
CMECH BBITHCYKASUTHBIX KATHOHOB, HC H3BCCTHO.

TTaMM 1IPCIULOIKCH METOJLUCTIONL30BAHMUSE PP CHTHOIO HYJIOUPOBAIIUS B
BAPHAHTC HOHHOH XPOMATOIPA(DMM UL MJICHTH(DMKAIIMK KATHOHOB HICIOMHBIX
HEIOTHO3CMEITLHBIX MCTAJLIOB B MUHEPAILHON BOJIC.

IRCHCPHMCHTANLIAS TACTT

HccnesioBaine nposo mioch Ha MFOHHOM Xpomatorpade “I er-3006™ mpous-
BoyicTBa JIOKBA-HTIO Xumastomaruia (XpoMatorpad i) O CTHBI HOHHLIH)
Bbu1 130pan JIByXKOJIOHOUHBIA BAPHAHT HOHHOM XPOMATOrpadGuu, B KOTOPOM
HCIOJL3YIOTCsE DA IEISIONTAs KOJIOHKA (4X TOOMM) M KOJIOHKA, KOMITCHCHPYIOITIAst
HPOBOJMMOCTE “NHoCHTa (6X100MM)

HIMKK Q)M 3UPYCMBIX HOHOB HPC/ICTABISIOT COOOM CHITIUILI THOIOKM T¢I -
HOH WICKTPOHPOBOJIOCTH OTHOCH TCILHO O4CH L HU3KOI (JOHOBOM HPOBOIMMOCTH
HMOCHTA

Pasjiessionmast KojioHKa 3atoiHsEach Karnouutom “JIMAKAT-1”, coneprka-
LM HA CBOCH HOBEPXHOCTH (DyHKIMOHAIILHBIC IPYIIILI CYIh(POHOBOH KUCIOTHI (—
SO,H). Ynenpuas eMKOCTh ykazannoro karuonura 0,01-0,02 Mr-oks/r
Mojasasiomas  KOJOHKA 3al0JHsIACHL COMOJUMEPOM CTHPOJA C
JMBHHAIOCH30IIOM (YICHBITASE EMKOCTI 3-5 MI-KB/IY), CONCPIAAIITAM HCTBEPTHY-
HBICAMMOHMEBDBIC Ipy1iinL, B OH - hopme,

KonnuecetBo BBO/MMOM HPOOHI - 25 MIUL DKCHCPUMEHT IIPOBOJMIICS IPU
KOMHATHOM TCMIICPATYPE.

Konrposiem cityskuiia MOJICALHAS CMCCh KATHOHOB HICIOHHBIX U HICIOMHO-
3EMCIILHBIX MCTAJUIOB, UMHTHPYIONIAS COCTAB MUHEPAILHOH BOJIBI “Boprkomu™

B KaiueCTBE MHOCHTA MCHIONL30BAIM PA3OABJICHHBIA PACTBOP a30THOM KHUCIIO-
1 (107 M), KOTOPBLIH CIOCOOEH YETKO PABICINTE TOJILKO CMECh KATHOHOB
METOUHBIX METAJUIOR, B TO BPEMSI KAK B CIIYHAC JIBYXBAJICHTHBLIX KATHOHOB, OH
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N\
JIACT PASMBITLIC KPUBLIC M MX PA3JICIICHUC HPAK THUCCKH HE HMECT MCCH) //Zr
PaICICHuUst OB B35IT GOJICE KOHIICHTPUPOBAHHBIA PACTBOP 430 THOM ij],}; Jj‘,,“

cojepkaruii MoympuKaTop - (peHUIICH MaMui | 5] Y 0195
Pesyim M HX 00CymIeHne

NH: JUtst pasjIeieHusi CMECH Ka-

Nat+ THOHOB INENOUHBIX METALIOR

1EIECOOPABHO UCHOIL30BATh B
KaQuCCTBE WIOCHTA a30THYIO
KHCIOTY ¢ KOHTerTparmeii 10°M,
A JUTS IO MHO3CMEIIbHBIX ME-
TAILIOR - A30THYIO KMCJIOTY € KOH-
uenrpanuck 0,0025 M, conep-
: , JKantyto Mojmpukarop - 0,001 M.

0 D M TTocuie MwnonpoBanust U3 KO-
JIOHKH KATHOHOB KaJIMst IIPOUCKO-

Pue. 1. Xpomarorpamma payieIeHns KaTHOHOB  JIAT 3aMCHA MWIOCHTA - HA HJHOCHT

MEAOUHIIN *H  ICAOTHOIMEIBHIIN ¢ GOJbIeH WIOMPYIONCH CHIIOH,
METAILION MUTICPXIBHON BOAB! "Bopkoru”

HOBBOIBIONIMHA BEIMBIBATE KATHO-
HBL THEJIOUHOBEMEILHBIX MCTAIUIOB, KOTOPBIC CHIILHEC B3AMMOJICHCTRYIOT ¢
KATHOHHTOM PA3/ICIBIOIICH KOJIOHKH, YEM IIEJIOUHBIE MCTAILIBI (pHC. 1).

Bpemst anaiis3a 5TMX CMECEH COCTaBIsICT B cpesiieM 23 mun (tatr. 1)
TaGnuma |

BEAnuisl BpEMEH YACP/KHBARKMA OAHO- H JBYX3APSIBIN KATHOHOB

Bpewmst yaepxupanns (vun) |
Karnoust | Moaenbhas boproracs
e MHHEPAThHAA
BOAA
Li 1.1 17
NH,’ 1.6 |
Na 24 2.8
K’ 3.2 3.8
Mg~ 7.0 8.5
Ca' 10.15 12.6
Sr 172 20.6
Ba' 20.5 23.0

BHAUCHHS KPHTEPUCB PABHOMEPHOCTH A [4] JUlsl XPOMATOIPAMMBI BOJ(bI
“BOP/KOMH™ M HMHTHPYIOIILCH €€ COCTAB MOJICIBLHOM CMECH COOTBETCTBEHHO
PaBHBL: MOJICIIBHAsE CMECh - 0,815, anaymsupyemast ipoda - 0,785, 3naueHust 51oro
KpuTepus Juist 00CHX cMeCCH HaxXO/ATCsA B COOTBETCTBUH.

Taxum 0OpasoM, MoKasaHa 1EIECOOOPAZHOCTh UCHOJL30BAHMS METOJA HOH-
HOM XPOM: ‘I()l’pa(l)l‘ll/l C I'PaJIMCHTHBIM HIIOMPOBAHUEM JUISI AHAJTH3a KATHOHHOTO

Ba MUHCPAILHLIX BOJ THITA “Bopokomu™,

VI prsHeCkol u opraimieckoi XuMmH
T Memmanmmuin AH Tpyain Hocrymuio 15.02.1999




L. D6MSSI, 01. 33I665dI, 6. MLNSMBY, 4. SM>dIRNB3NO

TSI RS GTSIBNFOMS 8IGHTIB0L 360IN0MEIBNOL
0RIEGOBVN3SBNS BMGRMENL B06IGIX T FISLBO 0MEIHN
36MBOGMBGHSBNOL 8ITMROD)

oeBigto. Jrdodmptonool dgmmgob aodaggbydom, gerugbiob abhggol
Loggendgeg, doefmcmoo Gec oo Gradndofoos daewibob gooocbydol ogmege
Beatrgrdols BoBggrocmenéo GyorBo.

04L3603g6 Bocemé 3mbogdnBhy @oghEbmbon aodmoaeroros ombddEyro
somocbybol By gosB0mo brBO o MeBodG obsfocmdal shodatoudo.

UROTADZE, T. KVERNADZLE, N. OSIPOVA, K. GOBEJISHVILI

-EARTH METAL

CHROMATOGRAPHY

Summary

Alkali- and alkaline-carth metal cation separation in mineral water has been
achieved by means of ion chromatography and proper eluent selecti

On the basis of the experimental data cation retention times and uniformity
criteria have been caleulated

COSIGISUGS — JIMTEPATYPA — REFERENCES
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1984,
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Small I1., Stevens 1.S., Bauman W.S.Anal. Chem., 1975,47, 180
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W3BECTHSI AKAJIEMUM HAYK I'PY3UKM
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108001

V/IK 541.183:66.093.6

[ H. KOPABAXMST, M. H. BYPJDKAHAJI3E, H. A, KAXU/I3E,
JL 1 DTIPUKATIBUIINA

AJICOPBIUOHHBIE CBOMCTBA HEKOTOPBLIX
KATUOHMO,M®UTTAPOBAHHLIX
KJIMHOITIJIOJINT COJIEPKAIIMX TYDOB

HO OTHOHIEHWIO K BJIAL

TICOIMTRI, KaK CHITCTHUCCKHME, TAK M HPUPOJIILIC, HAPsLY ¢ HEKOTOPLIMM MHTC-
PECHBIMH CBOHCTBAMM XaPAKTCPH3YIOTCSH SPKO BHIPAKCHHON CLIOCOOHOCTBIO
CCJICKTUBHO HOMIOMATL BAary. B 9TOM OTHOIICHUM U3 BCEX M3BECTHBIX B
HACTOSIIEE BPEM3I JICOPOCHTOR HECOIUTLI SBIBHOTCH HAUGOJICE CCIICKTUBHBIMM.
KOjmueerBo Biar, KOT0poe OHK MOFY T HONIOTH TS, BO MHOTOM ONPE/CISCTCs

THHOM HCOIMTA, DTO B SHAUM TCILHON CTCHCHU 3aBUCHT OT CBOOOIIHON0 00heMa
(1yCror) B CrpyK1ype neosmta. Tak, Juist IPUPOJHBIX HEOIUTOB JIOJIS CBOGOHOIO
O0hEMAa MEHSICTCs] B JMAIIA30HE OT 47% Quist poscasra) 10 18% (uist anasbimmia)
1]

BHAUMTCILIOC BIMSIHKC 1 XAPAKTEP 4ICOPOIMHA BOJUbI OKA3LIBACT M KATHOH-
HbIH COCTaB 1neosmta | 2|

JlanHoe coooIenue OCBAICHO HEC:

1C/IORAMIO BIMAHMS IPUPOJILI KATHOHOB
HCKOTOPBIX HICOUHBIX M HIEHOMHO-3EMEIIBHBIX METALIOR, KOTOPHIC METOIIOM
MOHHOIO 00MCHA OLUIM BBEJICHBI B CIPYKTYPY KIIMHOITHIIONIHTCO] eprratmx ryhon
mMecropoxietus Xexopusyia (Ipysust). OOMen 0CyeCTrisiercs 00paboTKoM
HCXOJIHOM (ITPHPO/IOH) (POPMBI KIMHOITHIIONIATA PACTBOPAMH COOTBET CIBYIOIIMX
concit [3].

B ralumie npuBeIen KaTmonibii cocran HekoTopsix hopm Mojmpunm-
POBAHLIX KIMHOI THIIONATOB, PACCUMTAHHBIN 110 JIAHITBIM XHMHUCCKOIO AHAIA3a.
FTaGnuna

Moutsipubiii KaTHOHBL COCTaR HCXOIONO W MOAH(HIMPOBAIILIX
KIMHOUTUIOATOR 1 PAcere Ha 36 aTOMOB KHCIIOpoa

Licomr Karnommwiii_cocras
KIHHONTHIOIMT HCNOAHBIH Cay Mgy 3sNay 10K 54
KannonTniomr. oGoratenmbiit

KATHOHAMH HATPHS CaogMeosNay.s2Koz
KamnonTuaoamr. 06oraumeHHbiit
KATHOHAMM KaMst oY
KAMHONTHI0IMT. 000 raLICHHbI
KATHOHAMM LC3Hst
KmnonTuomr. o6oraumenHbiit

KATHOHAMH KaIbLHst CarosMgo2oNaosKo.
KomnonTunosmr, 06orameHHbii
KATHOHAMH OapHs

CayuiMgy,

Cay :uMgo16Nao Ko 0:Csy g2

Nao K

Cao,soMgo,27Nao 37K 15Bay 31




X

Kak B1HO U3 TabImIb, nunﬁn’a‘lc«;‘%/

JIETKO 3aMCIIAIOTCS KATHOH B KAl Bsf aq)

mn M KM, d TAKIKC KATHOHBLI HATPUAIZZ 001935
74 N AncopOIMonHas CnocoOHOCTS Bbi-
i HICYKA3ARHBIX KATHOHOOOMCHHBIX (DOPM
]

IUMHONTHIIONMTA ObLIA OTPEIICIICHA ¢
THUECKHM METOJIOM, 4 MUMCHHO - JKCH-

N KATOPHBLIM (COIICHO HOPMAM FOCYIap-
s | crBennoro cramapta) (4

CyTh 9TOr0 MCTOj1a COCTOUT B
3 HACKLINCHUH HOMCIICHHON B OIOKC Ha-
5 BECKH OTPCICHEPUPOBAHHOTO 1TPH 300'C

JICOPOEHTA IAPAMH BOJIbI, KOHICH TP~
i g M5l KOTOPO#H B 00BLEME HKCHKATOPA
00CCHEUMBACTCS CCPHOM KUCIOTOR

5 i

drpencie H  KOHICHTPE !

Tz s 4 s & 7 a OUPCACICHHOH KOHUEHTPAauUMH

8 Ajcopbumonnast  CHOCOOHOCTD

Puc. 1 Jluarpaysa ajicopSinn napor OHPEICIHCTCS PA3HOCTLIO BECA HABEC-

BOABI 1A HICKOTOPBIN. KATHONMOAR-
DULIPOBAMIIN KIMHONTIIOHTAX:

KH 2JICOPOCHTA JI0 M TIOCIIE HTPOBE/ICHMST
IKCHEPUMEHTA,

1. Mexojmas gopaa (puposui.)
2. Na-gopata; 3. K-popma; 4. Cs-
dopma; 5. Ca-opma; 6. Ba-¢opra
Yenonust SKCHEPHMEHTa
remueparypa - 20°C, P/P~0.4

Ha puCyHKE NPUBEICHDI HOJTyUCH-
HBIC HAMH PE3YITHTATE YKCICPUMCHTA U3
KOTOPBIX SIBCTBYCT, 4TO PUPOJIA KATHO=
Ha, BBE/ICHIONO B CTPYKTYPY KJIMHOITH-
JIOAMTA, B OIPCICACHION MEpe OKa-
SLIBACT BIMAIME 1A MX ) ICOPOIHOHIYIO
CHOCOBHOCTH O OTHONICHHIO K BJIArE.

HHCTUTYT QM3MUCcKoli 1 OPramtcckoil XuMum

wy. I I Memwsumsuim AH [pysun Iocrymmo 25.06.1998

0). 3MEASBNY, 8. 3TOR65dT, 6. 39603, . I35

03600 S5ANMEBMROBOGNGIFIN)
SLOEMISOLMENT)BIIGBIN SDBIBNL SRMGSGOVN 13013330
&360L 808560)

hgbondy
. 3 ; 330l

0309 IO B fijel)

BbFoseowros grrobrddy
oebead ogme orgabgdado.

BoRggBbno, Gxnd gomnmbols Burfdo 3Bdggeneeb aoaergbal obgoghl (3gmgromol
obréd ouen Boboboogber by,
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T.KORDZAKHIA, M. BURDJANADZE, N KAKHIDZI, '\%/
L. EPRIKASIHVILI 155

THE ADSORPTIC
INOPTILOLITE-CONTAINING TUFF
MOISTURE

Summary

PROPERTIES OF SOME CATION-MODIFIED
S WITH RESPE O

Iheadsorption propertics of cation-modificd clinoptilolite-containing wfls are
studied

Itis shown that the nature of cations introduced into the clinoptilolite tfl'sig-
nificantly afTect the adsorption characteristics of the zeolite

TBIGIEUGS — JTUTEPATYPA — REFERENCES
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M3BBECTUSI AKAJIEMHUU HAYK I'PY3UU
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i
01945

093 541.128.13:542.05

1s. AOFB0LSIY, 0. IRODIBZN(), 8. 3533b30, 8. LOSTEMABN,
3. SORILIB3N, &. dSbGTONII

G0SLMITILIEOL JO6B3S 3N6OGTXO SOGSLNBIGN
LOLGIBIBOL MISESMBOLOL

rrg0Bn BobBobfgorbogiol 496a30b 3o godordboditgol mo-
Borbobols Bongnbo cfbogdo, g3mdloinéan baghogBo, exrsdmdnbo et o, o=
@30, gaéxmbyBo, ombo o bs. sebddemo bayéonBo fotdmormpgbi doto-
g0 g oo Boganebdodonéan bobonbols wdbddgbcegobyl ¥o 3o
©@nddb, gy bogumdaneby @bueredab 0b3obodmégd, Seobdogagd-
b, Byoodobror sddne bogoagtnbadl, Lo b LsderrydabL, bubbarageb
Bogonog ,e«,qaqau oo bgo [1].

610 6By ook cflogdob s gdmdbowg-
Bl Boggdol éaslongagiody byiobo, ednemars Bexonls gty dgbdn Ao oo bod-

g oo B0 gobberbogrBob maorrbsbtobom mrmas gedrbegogno Gob-
BobFysrdoreg )Bnl) obabooon obag0b 3Bl soderdbamtgbol ooborBo-
ok oo godoionbor pgrpgofns ey 180 Bodotaugnos abgoro
sotordbombgbob gdeemiBobagh, o pedmgbybon 3hmggbo Fgbodgrg-
Baco 0fBgbo bbb ogrregb an‘bsmumn JoeEudddob dopegno by ddméa-
300> (o0 (@00 godcbogrrom. 3603 gebo 3nbddtgydoe obobyo o8 dokEom 3y
oo geddgrgdunéo Bogémgbob sBegBydob dedobarrgboo. @n@m@ oy
@0 BeBogBob mobeblo xeyaobbol gobagobsb auBrgBadrico g godoeo-
Bogymtrn Bjodemgdo Jotrrborr ooyl mé g, Grdrmamogsb Jotgrbo odg-
036506 Borog dEgbel ool yerBams 1obasab 3mgide @o dobomewso
fodrdBook Jo@Gmdgbndbowybl (Co, Cr, Mn, Pb, Rn, Ni), 3jméy g0l
oomdbodmbydo 4o o sdtnarboon FddmdBosk gdmduobogtmgdl @o odg-
©oabbgb Byobrbon @ebor sdtoamdeb gobagen 3aGbysde (Mo, V, W, Ti)
12.3].

13989l 3géocgBo Bdgcvusafvmo oremgdo ooyl goborgorol boyta-

o, readmgBog; Bororn sdogmdeb wBmogBygb Liobddol gdmdl 80l 3o
G080 o babosx@gBnok strooloutho defegdoo asredgugbob gebagom byel-
G00880. 9963301 An3outr S dnbosk - 1,2-g3dbogasrmdgdbobo,2-Gogem-
30dbgB-1 <o o 2-Gaseedndlgb-1-m60 ghroro gobogozol Bdgaco godowo-
ool mobocbabiol Fotdmafdyde sating) 2,3-p3mdbogogmedgdbeb-1-mgo.
QL ddcsobgﬁqq\n fochropbl 96T gpdobogoce 3brrudb Jobadoma-
ol ol b0 d8do. dof 36ogordogbegebo yaergg-
Bnlss, Ercndemgbos Roolgbexmos goborgozdol 131300000 S senibam ol aediae
46000, obbigdedl oao aeddnbobs, Gedgemas 1émdbddghacgobo oblbs tb-
gg(»manm Fzapacros

Lobgoan hag ddbbaco ogobebgen agabioacre Gasere-
,31;‘,50[) obaol soBatnon soBrBbelogbgbob Brbsthnno somardbén Lobdy-
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300l 010BocB0bob. obhdob Jydooagberedsdo Byaagoges du@@n"bo@ﬁ(’vqé—m % y/
300 ¥a7130b 501000 B [M(SLY ], érrdiemags by wnfymbeos Jog f
xogeybobbycgdenes GrBafibsb, oo By el g~ SQEQWM{JMJ
BoroGatrbodn [ VO(acac) |, obooodméow 3046y &
gl (D056).

4320300 36e39Udo 393erggbd 2003086 o goboorgdol oadneoadmbado
[VO(acac), | googhobiorgdume ofs o(g@mbowsb. goorrdbopméybo: Co, Pb,
Ni, Cr, Mn-ob bygooddo [M(St) | - ggoemogase00b 5 @ododboo o gopgo-
LinggonoggBoo.

go8cbogoero 6obBoGfocmboconb Fyhhygobob Bbgwaeedsdo ogm omgdemo ob
aotdoge, Gl Gasereaddbybob gobage boab ogrgbs Gdogn Jotmbyo (70-
75°C) oo 10b330L Fyenaoce Foddenddbde yobybon dotahogbrigebo dbmond-
@0, b3 360336cmbore oobrngydros godeendbodxtgdol drafdgogbob 3y Jobdb-
3ol cooabob.

Goderedndbgbo domabuiemo oo Gumboogoldsd ,,Sbeadol godbmgrad@edol Fot-
Bergdols gryiyro BotahybyBagosk. ddbbmbéingo 3ol asdebogegiom aodegogy-
B90» Boorgnaddrnéa botad@esasgom baado: Gaddegesedoob Fiob 3nbogo-
o dob 5 boomol 3obdogrnmbsdn gogrnbydeom gevfyradue NsSO, by,
Bneoard go 72 bon-ob goBagrnedsBo NaAdobyol yeagrootey. asbdmiry Born i
deabroob 3o Batrggduen ofe 82,5-83C dommotyg oo, GadgrBog
Goseadgdlgbob Bgdaacmade Focepibros 99,5%. Sghrfbowmo Bogéogbol 3o
LoGoeraderor go8cgabibob §ob Gogrredgdugbl gotobs a@nm AlO 00 Jgbydune
L3¢5, 99630l 36ra3bls gocrnbo Gnedtméo, duwedogo Eal3gbodos
(7< 11°C) ooboBgorgdroge dob exédsg . sl Brataol e yromBelirodogob

gerotdEo godndotn %0@0 S 04 dogbodymo batrg-
q(mnm, el 3300 oo uosgnb Useoio dndnbeor stagos
Loomgol oy sqa@m. bl Bo@mEnQ»E b Fobolfod gogargdeoom (os-
@ gboo (o ebydugerab FuBeBo godeégdol ghom), 0dgetow doboduded-
©) 04 3g36ocre Gyodtibinweb Gogrddugbol Fotrdeaob Bgbedmgdrredo.
3ol hobodobgberoce Gedtméido gebbogwno 503c (ogrredgJbgbl, goog-
©00 03331l Jogho s Lotrganerob oo duieBogo tyjddgbodéol @sdgol-
ol Byieg o |-);]Unr1 280 B3 drbiros oBag0odintin 0 goorrdbodiaéin aoobas-
. 30300000 8%l o 30Fgde00m ool sangrob. 120
Wumnb o0z ‘1'1 J 6600006 30¢80m Lobib o ghsbrgtegeon Gayrm3gdughol
3963360l boobbl, a0z Fotdmddbogo 1,2 - g3rdboasrredgduobobdG3) oo
2-Gosererdgdgh-1-grols BGIMET) 4B 396 B 300, Borrdbh gocérgbon XM
- 80 Jeeidagptrogty, semib -ombibogorhn eninddmob gdegbidoo. sotdo-
GGy - Sbeago, bokdory SOL /i, sdocrtrodergbenob T+ 250°C. Lggdob bog-
édy 33, ooyt 3 38, obggon gaske OV-225 3%-0b bromoybeabon o@pbogro
oger Unerton-N-Supper-by.

Bo@pebgburo graseb Fenando daggebogros Gbé. 1. bmgmb (béogrosh
FoBl, 430 Bomorr adoambels 1obag00 3 sgide symegbydab goeredbio bob-
E3dgdo CoSL-VO(acac), s S086 - VO(acac),. 36685ammaboro bogrmiboddomt-
B0 0006 godherdbiméo Lobeydgdo PbSt-VO(acac), s NiSL-VO(acac),. bobg-
3380 CrSL-VO(acac), o MnSt,-VO(acac), séogomot sjdogedsb ob sdgmogby-
396 9963300 3bmlo. gratro@myBeb 03yérebdl ob gioddn, Gmd Lobgdol PhSE
VO(acac), moborbdobob ogrrdgdlghol goéroafdbob botrobbo dgg0eco d3oérogbs
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0200 Begagdeb sborrdbo Bsogrrymab, Gl gobageb 3bmpniagBob mé-
063906090 3633601701396 gogergbeb sbeenbl 306300 Rargel godondbo-
2680l digbydo. smbBBzrmn bogymdaarl agedergab 9330 sdmaodgem bepogtonn
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C.AUUKBWIABE, ML DJTMIATIIBUINA, M.1O. BAEBCKUHA,
B.H. CAIIYHOB, I'IIL KAUYXAIIBWIIN, L1 BAXTYPUJ3E

OKHUCJIEHUE HUKJION' EKCEHA B IIPUCY TCTBUM
BUTIAPHBIX KATAJIMTUYECKUX CUCTEM

Pesonme

Meee1oBano Bimsinme GHHAPHBLIX Ka T THUCCKIX CHCTEM 11 HPOIECE UHH-
TupoBanHoro AMBH okucsienus imiiorekeena, Yeranowieno, o TO HaMBOJILITYEO
KATIMTHUCCKYIO AKTHBHOCTD B IPOIECCE OKMCIICHUS TIPOSBIBIOT KaTIHTHICC-
Kkue cucrempr Co 1,-VO(acac), n AUBL I»V()(ucuc)1 Menee ak THBHBI KaTaji-
THUYECKUC CHCTEMBI PhSL,-V()(m:‘Ac}2 " NISLZ-V()(UCLM;)Z OGparmaer na ce6s
BHHMaNKC cuctema PbSL-VO(acac),, Juist koTopoit natinonacres PE3KOC CHU-
PKCHHEC KOHBCPCHU HEXOIUHOTO YITICBOIIOPOIA 1O CPABICHHIO € OKMCIICHCM 1K~
JIOTCKCCHA B HPUCY TCTBHM ME)IMBH) Ly ILHBIX COCMucnnii PbSy, mim VO(acac),
VYCTAHORICHO TAKIKE, YT0 COOTHONICHUE HPOJYKTOB OKMCIICH M PE3KO MCHSICTCSE
13 3ABHCHMOCTH OT IIPHPOJILI MCTAIUIA TIEPBOH I'PYIIIILI KATAIMATOPOR

S. CHIKVILADZE, L. EDILASHVILI, M. BAEVSKI, V. SAPUNOV,
G KACHUKHASHVILL G. BAKHTURIDZLE

NCE OF BINARY

Summary

The effect of binary catalytic systems on the AIBN activated cyclohexene
oxidation is studied. It has been established that in the process of oxidation the
catalytic systems CoSt,-VO(acac), and AIBN-VO(acac), revealed the highes
satalytic activity. Catalytic systen PbSt,-VO(acac), and NiSt-VO(acac), ap-
pearedito be the least active. Of special interest is the system PbSt-VO(acacy
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for which a sharp decrease in conversion ofinitial hydrocarbones has been ob=
served compared with the cyclohexenc oxidation in the presence of individu:
pounds - PbSt, or VO(ac:
oxidation undergoes di
group of catalysts™

al conpa g 5o2n
Ithas also been shown that the ratio of product 6#= 0101355
stic changes according to the nature ofa metal ofthe “first
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LO3SGMBITMY 3IBENIGIBIMS S3SRIANNL 35363
W3BECTUSI AKAJIEMHUWU HAVK I'PY3UU oy
30800b LAGNS 1999, . 25, Ne3-4 CEPUs XHMMJYT}/

DO 541.135.5
3. BOBOGITN, . RSBSGNII, B. 83bS0SII, ©. KON

PUMNO, - 33366 MROL S6MRIGN JBIBS 65GHNDINL LOLBSGNL
bLESGBO

g boBfBorrgBo, Gedegdog gdingbybs Mn(Il) oo oogobagol sbgdby, og-
EOBo 096, B Mogroodormor Bongds Eobogro wegebamEmebob bal-
o 35630530l Bagtrmngdo, beagom Bydcoga bregbe oo dgobesbrgton eogebage mocd-
boeodeeg [1-5]. LoBzfBamyBo [1,6] aszobregdoebigh PUMNO,-gempdey b oBen-
@O 3ergabrbagosl BUbatBn, Gdirgdog Mn(ll) ombydl ob Bgogzogwbab. o3

0380 Bgobodgdertos vbeerto gbgdo. FboBaBol gearmdeddgbumen Aoggdl
Heobieoon 3agob g3 MI(ID) ocabigols coogobagabiongab osdobobnooyByen S
GooryBob bobby. 6536330 [ 1] sbigon 330 blioo MnOx cagbogenls Bgeboaydbimon
0203 &Og0B01960 @oeBag0m (nbrogduo X yoogy b 2-%9 Boygboo). ogemiagdo
3706, 68 adomo ogobgerol botobbol 3emby bsgronl, mdgrmog agobag-
80 3406 360, Go8morepbly MNOOH. 3mgglob Bye Lisonsee GooBbagh o3
GedGoob Feeaoce 303y @mbob 3go bz cngyaibools. Ragbl ootonk-
@) badifdoctBo oy gederonddmn oangy 3o, mmde o goBmgbngiboagenon,
6023 BgBeabadbremn 100 Fgodeogbe soblbob yresdbrnemo Bemgrmabyacn (6],
950 52063ormb, 63 beagonin grggatnl o ngbagbs orbmbbnbydimo
3060617300 6offormogo [2,7.8]. s3sLonob gamore godmondinrans Bembidbogbo, rnd 3éorm-
(390 803E0botgabls ogebenaB 300l oty [9].

el Bbboge abobagree Mn(ID) acfiglol oogoBagab bbosmols oreggBob: Ao
@sb1300 b 0rgg Byceednramns oo 1bFOYBL vy 00 arebieabB 300 oogobgel.

SBrgoaco 330uggBgB T 0gen Srmaiobob 3dbrgfog grmadomshy Fobobfsé cosb-
30 35696 7580b @ordlincon. BByl eobedboreyBrmore goggbnbrenm m go-
ooy 35630680l Lgraet ©o B éogReb bntmesseb, godrboogs ae-
30600303L ©> 396 goBrabgaoy Fyorrl. abedzgdl gofobdmgdena mgyl-
00 Seamobeaghogol (GWP-673) 3figebon Ladgrndtmeosbo Lo, gogy-
ByBeoom aBebiyolngdie Rl g3 3o dmdebormos goh(h-
obfiyemob baraed ato 5ead®émeob 8dothe. dubgsbindnb womiboteob fobslfel
©oLdsb emagobol Byrededby gobrogboom 0,65-b) Sradgbzarbetd ggoddn
2107 deao/e MnSO, + 0,4 oo/ NaySO -0l bU6obi8n, grgereabdycomgmo
SBEONEOL dotreabdysdo.

Bob. 1% 3eayobogros Nay SO, -0l b0 PUMNO, gty doggdimeo
303360 Béggbo. s obdemb, md epab 6id35mmbe Jagob dd-
LoB:5d30 sboace dmdborabryrmo PUMNO, grrgdyorarmab ydorbggsdn (e 2),
o2g3385 M(11) 0maBgdols roorbobil @omdoenb geradémasdeneadgnl gl
L 90- 8ol 35380 Bodeobarry 3amagbobocgol gbob sbgeo domegmo 36idg6y-
s dBgemog sbsblgerno.

sbemore Amdbapgdygrme PUMNO, grogdeéroreab 0,6 5% Fobolfotn doxmotn-
ool Bpdiogg geamed e vBrrprto Abee bl robrmmegeres, (o 1).




04 05 06 07 -E3

Bab. 1. s6erogn Jogmotdbogogre dnegte PUMNO,-geyittoty 0.4 ool
Na,S0, -0l blbotdo, w = 250 86/, V = 0,63 fon, 257c. 1 - sheroro odbowgby-
@0 PUMNO,-gemgddémo, 2 = PUMNO,gergdéybmeob obolfotn agmobbo-
goo 0.65-%g, 3-5 - grpdGraeb Fpdeamdn moygmgbyds bbgowebbgs Fgwagbo-
ool Bbstag¥3o: 3 - 1,5°10” deagro/n MnSO,: 4-1,5-10" Beagoo/er MnSO, +
0.4 3earolge Na,SO,: 5-5:10™ dmagmo/ey MnSO,

oy sbgorbontroe 0,6 3%y @adrBoggbac 1mad®rael gogmgbydrom MnSQ-ob
BUB>330, gierBeacegnbyce 3nbeateom o bya 3oyra6y Fgorio, poorgday
3®Bgbao 3o (3) bodengnmate 0dgntgbes osgesdatbyge b (2).
9b Fgenz0 206sd06 Bogonmgdl Bylfegrmarn 3bmgbob byesdntm bobnsotsy.
356306:330b Ligogzocyob U680 ogeagBydoliol brogds Mn(LL) ombgBob ool s
MnO -0l Bgc00306bg. 93obgg oabityggdl 3agob Fg3otyds PUMNO, gemgderéor-
@0l MnSO,+Na,SO, b0 mogmghydoliob (3o 4). treaaeatngs Bobl, msbes
900060 4orBa696G00b 13ffgl Mn(I1) oaByBob soberB(309b. ooliygho, éormdy-den-
ogiago300b dowbdntybae 3066l cromdliogal 3oR0s g300eBrgto abemd-
0ol 76560 133360 o000 0 geBmangdinmo 003y saBMGYBab LedrfBorBo [2].
3ol o110 o630l b oo TbbrogBegah oogobrmdab bobabbo. obao-
623830 eorrdbogoob 96yt edzBuggdobols blboédo Mn(I) oebgdob goérfBy obor-
@60 dermobidboionl gegase 0ge Bomgdyry 9960l botrobbol o, o8
IBonbgasTo Botormeqs dyolgydbin 3bmgglab ogbo dserbaw B0y oy o oBn-
Gl edzdeggde Ge8egbidy Erymed) gbdgrpderes [10].

Bogace, hodebgdamo Grgbab JotmdyiBn sberorho @gbBol sblgdes sobl-
Bg2s scobeadogdayrmo Mn(II) ogebagoe. @gob diz0cé gotobob offzgal dnbrgo-
a0ty BefjograggBol Byedobimo ymBGIEGAGa0b Uibeno Bpd0bgbs 3bsitasn-
o Brrodteg 3motrobagogre 3imene Bgdmbbrrmo gson Fgbobodgbe oo-
beatoBotgbero 0696780l BofarmasnBos ogebaashy wobsRzrmo grmaddbedols bo-
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5 10 15
C.ame0/ 104

Bob. 2. 855356380 Boffocaggdoc PUMNO,=rmgddrrobs ?‘]quanb boobbob @odmjorg-
Beyeagdo bbBodido Mn(Il) ocmbgdob 4mbobddogossy, 25

ggibob. Fboeogdens o3 Fdobpsdo gfies ogob tinfabage S 1.
3ol o000 @0 33Beborody oob ogbds @odrny-
e R I e e R
bUBotgB80 (3rggdo 3 o S). 93 debogrgdgdoeb Bgbodrrgdyros godmomasgnel
Ubgooalbge 5B 3aBdba(300b BLBstgBaresh sebmédotgdurmo Mn(ID) ombgbols o
agogbeabo. 533060 0 opbHIE0 om0l dbegds Bob. 2). et okl
00300l Bodlodogrinéro Byabyds beogderrs bbobogst, Gedgema Fgogeges 10
eagole MnSO;.

BB B, (e e Bo D BITRES B oA s B
od06aimo b G0s 50063 bolol ey dobsbirilab oordboty ".;M,Ms@o
5.10™ Geagro/bd”, beagrer 1000 63 Lobol BgdanbgggsBo — 6,3.10° dagmotd™, gb
Bnogando (o, éd ordlingonl o Byeedoto B jnndiEres MnG-ob
romaogbed by, (o Bggbodadgbo 3ob xratregeb Lgyorddiméoh.

LiJotamgaerols umbn Bon> qpq»;)drmh
0. sggmadols b, st S
Jetrerdodools n[:lmym) ﬂc,, Bndobygeres 15.06.1998
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[ A. UATAPEJIW, JLH. JUKATIAPU/I3E, LLLM. MAXATAJI3E,
JI.B. JOKUKW/IBE

NOBEJEHUE Pt/MnO, YJIEKTPOJIA B PACTBOPE CYJIb®ATA
HATPUST

Pesiome

CyuiecTBOBaHUE aHOHOTO TOKA NMpU nossipusaunn PYMnO, anekrposa B ho-
HOBOM pacTBOpe Gb110 0GBACHEHO OKMCIEHHEM HOHOB Mn(IIS. ajcopGupoBaH-
HBIX M3 PACTBOPA, COAEPIKALLETO ITH HOHBI.

BosisramiiepHbie KpUBbIE MO3BOJISIOT pacCUnTaTh aacopoLmio nonos Mn(Il)
Ha MOBEPXHOCTH IMOKCH/IA MapraHLa U NIOCTPOMTEL H30TEPMy aIcOPOLLIH.

G. TSAGARELIL L. JAPARIDZE, SH. MAKHATADZE, D. JIKIDZE
BECHAVIOR OF THE Pt/MnO, ELECTRODE IN THE SODIUM
SULFATE SOLUTION

Summary

The existence of the anodic current polarization in the base electrolyte at the
PUMnO, electrode was explained by the oxidation of Mn (II) ions adsorbed from
the solution containing these ions. The anodic voltammetric curve allows one to
calculate the adsorption of Mn (I1) ions on the manganese dioxide surface and to
draw an adsorption isotherm.
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LO3OGMBITML BIGENIGIBIMS S3SRINNL 35B6I ,{ \///
H3BECTHUS AKAJIEMHUHW HAYK I'PY3UH \
30800b LAGNS 1999, 1. 25, Ne3-4 CEPUS XUMUYEC]

01945
‘004 541.645.539.199

. 65ROGINDB30N, 6. MMBIHNI, B.8350135,
3. REBOGNI, 6. LI30B3NN, . SLOONNSE0, . BOGIBNII

BOGRIGILOL 80A3IEIFTOL RORBIENLN HORNSL V&N
3GORNIEGNL 83MEI 3MXNBIGIXN S6IIBOL BIFEES

3050360 0g0bgdBob albowogbEob 3By dsbrmndBs 3o6s3obmbgl mebedgce-
gy 3ol obogmo d0dohormmodols - -3l (Gradient refractive index
optic) PodegogrodyBo. olgon Bobormgdab baydgariy Fgodergds 3obodmrsr obo-
0 @3Bt bobegdgaob Bgdd6s o slydremo obendgdol dsboboomgbemyBeb zo-
gja;maguaao (cobB760 ©0 BdsmeB0 M3nge, 06GgabIh-3GAb0 bobdg-
900).

eagrodgremo aloeogblymmo Mddagl gsBgometyds GheeoGonm m3dnmt
Boisgmghonsh — oo b dogionh Byeeérybon duonn de\sm{'ﬁaS@ﬂSo(’mosm~
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COYIAHME HOJIMMEPHBIX € C3AJIAHHBIM
PAJINAJIBHBIM I'PAJIMEHTOM HOKABATEJSI TP EJIOMJTEHMST

Pesome

PacemaTpuBacTCst HETPA/IMIMOHHDIH HOJIXOI K HPOGIEME CO3/AMS TTOJMED-
HBIX CPEJLC 3HIBIM FPAJIMCIETOM TTOKA3 TCII IIPEIIOMICHHUS - METOJLYHPABJIs-
CMOLO FPAJIMCHTOOPABOBANMSA, OCHOBAHHLI Ha I'CTCPOICHHOM I'DaJIMEHTHOM 110-
JIMCPAHAION MHHOM HIPEBPAICHAN TECPIIOTO HOJMMEPHOTO (IHOJIMMEPHRAONHO-
1O MM HOJMKOHZICHCATIMOHHOT0) OOPA3IR, & TaKkKe Ha J Dy 3MOHIHOM 0OMEHE B
(POPHOIMMEPHOI MATPHILE, OCYIICCTBIBIEMBIX B HCHTPH(DYIAUILHOM MIIH MAlHAT-
HOM ITOJISIX B YCIIOBHSAX YHPABIBIEMOIO PACIIPOCTPAHCHHS! (PPOHTA XMMHUCCKOM pe-
ki Qg dy3um) COTIIACHO HPCUIOKCHHOMY wIropuMy. [ Ipuimmmaisas 0co-
OCHIOCT PACCMATPHBACMOTO METO/1d — BOBACHCTBIC IAPAILICIILHOON THYCCKO
OcH — O0YCIIBIMBACT CHEIUPHUCCKHUC TECOMETPHUCCKHE PA3MEPDI CPEIIbI — TOH-
KOCJHOHHOCTH 1 GOILINTYIO HOBEPXHOCTD, TAKKME CPEIIbI MOT'Y'T HAM TH IPUMEHENHE
BIIHIIBOBOH OITHKCE (KOPPCKIMA OCTATOMHBLIX a00CPAITHin) M B HIITCIPAIILHO-O1T TH-
HECKMX CHCTCMUX (BOJHOBOIUILIC HPCOOPABOIITCIH, TONKOCHORHBIC (POKYCHPYIO-
HC AHAIOTH JIHH3),

L.NADAREISHVILI, N. TOPURIDZE, SH. GVATUA, K. JAPARID;
N. LEKISHVILI T.. ASATTANI [.. SHARASHIDZE

PRODUCTION OF POLYMERIC MEDIAWITHTH
RADIAL REFRACTIVE INDEX GRADI

Summary

CSPECIFIED
r

‘T'he nontraditional approach to the problem of creation of polymeric media
with the specified refractive index gradient, i.c. the method of controlled gradient
formation, is discussed. The method is based on heterogenic polymer - like g gradi-
ent transformation of the solid polymeric (polymerisation, polycondensation) sam-
ples and on the diffusive change in the polymeric matrix. These processes are
carricd outin the centrifugal or magnetic fields under conditions of controlled ex-
tension of the chemical reaction (diffusion) frontaccording to the given algorithm
‘The fundamental peculiarity of the method - the effect along the optic axis deter-
mines the specific geometric dimensions of the media, i. ¢. large surface and thin
layers. Theabove-mentioned media can be used in lens optics (correction of resid-
ualaberrations) and integral-optic systems (wave guide transformers, thin-layer
focusing lens analogs). The quantitative description of the method is given.
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MO-Si0, bob3sBo sblgbesdl bo Jodonbn Bagbmoll): Baabrnde
(M, Si0,) 5 bescorsbogo (MnSiO), ). Mn, SO, wBgbs jeobabrabeymcmor 1345°C-
g, beagoes MNSIO; o6 ymbgézigberor 1291'C=by, g.0. gsbogonb Yoo ddase
©e8esl BhoEndogore s mbizor gbor. 63Gogare, mobsblar drpamisbgmbal
©0op080b, 58 bobgdaT daatowos dobaebuydol Logrogogho. o8 bobgdal
P306080,42365 8Bo0bl oggogeten sBoreron melgbadn.

G200l s xorbodnl ook Farode 3ol gaslol g6éanab (gemn-
@B Gd3acyzytnb Bobogao godmobobybs aobhmybybom(2)

2<MNO> +<8i0,> - <Mn,SiO,> )
wherds

AG,;,=-12800+591T (298 - 1618K) 2

<Mn( )>+(Si()!>4><l\/1n\\'i(),> 3)
s

AGG,= ~6700+ 0,661 (298 — 1564K) )

28 6godogbol: zoblob 96grgonl 360Bz6gmbadol Byatrgde 1000°C a30h3g-
898U, 6 360begdol mrmmbogngodn= Mn,SiO, myédmeobsdogybon mahe
draborn bogbmos, goby MnSIO;, s3o¢md dsbgsbiol mibaggbob Logro-
s02063nee seaghol 3Engabol miéhdneobedngmbn skagobobol s go-
geemobFobduien 076ob Min, SiO), -0 Fotrdmdbs,

(2) 3B rcrorab gadmdtonbuingmbls, md dgobo Mn,SiO,- ol Fotdm3bo (1)
©g0dGo0m gabrmybdymos ©s Mgmbonmee ofygds = 12800/591 =
~ 216UK, g.0. Bolo heabol ¢y33grodyziaod 3000 oo Bagoagmo dB3gagms dobo
FoBeafdhol obobgBg3Fymbo gadtmirns, Buaood gbancasb Min, Si0), cobydo 1618K-
g, (a0, 28 B0l garebdad (o oo Byl ob Fodengdbobs eptors B
GB836ratyeyby. o8 b goonbol gabotyzgece Bgzscoaobern cbggacao Mn, SiO,~ob
dg060 oo erflorgboresh otdmddbol bgediznb AG=AT)gebememydo. 0o60bBog
(2) bgsdonbsogol.

<MISIO > { Mn,SiO,} (1618K) )
AG= A1) 3o6memgbol oal bobg:
AG=21420-13,24T ©)
(2) 25 (6) 3B ymemgboms ymobogns trgodsobomgob
2<MnO>+<Si0,> > { Mi,SiO,} )

odeggs gdcona geBebobyrmgdels zodbob g6,
age 3ndona )89 208bob 6y

L i
30b:

286




AG;,=8620-7,331 m\ ‘%/

8 356 @mrngdol mobobor, F)qo‘—]uno 7) gbommngtdiymos s AS > 0, g.0. dogoy

o & b Bifsrbo Soormes abgao M, SIO ol ool deobe. 35
TedcE

(8) aobyrbosh 3 e300, 6098 (7) g anoll mofigtiol exgordnmno
Ea3atodnbs

8620 "
I = =1175K (902°C)

© 733

38203500, 00z T Bagrmgboo M, SIO,-ob bl ¢d3badhansty, GG
6036050, 63 M, IO, Fordngdbybs dobo bbb gty cbggecn cabol
Usboon.

o Bmgebcoghon 89 (8) aob ol ymébgddomgdel Si0,-ab bbb gablob
Bra00b 3B Bl (\G=1840-1,08T) gongogrolFobgbno, 35806 Gsdonbomgols

2<Mn, 0>+ {Si0,} - {Mn,Si0,} (©)
3308800

AG, =6780-6,25T (10)

dobgobyydal munegbol nergddémbogrammyéBye bybboo smeagbol 3bmiy -

Uo Bgodemgbo ogymc o dadnonage Jodov oddheco: 856a0b3ob mbombogno ool
M, Si0, Fobr8mdbs o Bgdramd dnbo soragbs bogrogmdshasbumdon wammbré
30Bobydodeog-

b0 BBcn0 3rmgbob b Min, SiO,-0b §abB8mdbs Fgbsdrmgbagros bosérzo-
aegdmeEqb 3pegan méo Ggedgaob Legndggrsy:

1. 8563064330b mdbngenl Jobedoto wébmoghnddgrads mumdgrde bogragagdol
©963300 Agaew FoddngdBorn Si0,-msb:

2<Mn, 0> +3{Si0,} - 3 {M,SI0,} +(0,) (1

58 03 300b 0BLoL gBérganl Bgd3érodbrobonst Ggrmorydol aebEmengbol
096963000 (10) 0o (<M, 0,> = 3(<MnO>+ 1/2(0;) AG = 55500 — 27,96 T)go-
eabobynergBgbobs d6gbo Lobg:

AG,,=3AG - 2AG =3(6780-6,25T)—

an” ©)
~2(-55500+27,961) = 131340~ 74,67T (12)

g 3g=(12) 3obdmegboesh hobl, (11)-g Ggedos gbemmédymos @a
dopormn Bd3gbedbabo byl wFyedl Mn,Si0,-ob Fotdmidbel; mbggamn
M, Si0, b o8 d0b @ufgbob ooz nddnbodis, 96, borebeg Py
scoBal] Asdmberls preros:
131340
7467
3 Lglgdoo bgognubos s ob fobsomBgagbs boafobdmm dbedtngsb.

2. 3606y330b ool Eavn@mbt‘man oreags oo m3ubasbido, bogrmog
Bgndimgo hogFaoeo Bgdrogan bergoro boboon:

<MnO_>+x{SiMn} =(1/3 + 5/3x) {Mn} + N
+(4/3 = 1/3x) {Mn,SiO,} +4/3(x - 1)(SiO) (13)

= =1750K (1477°C),

b 60300 Brodergde Fobdmgamanbmm brigmbe dobdngo Ggsdaogbob zede:
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‘
1.<Mn,0,> - 3 {Mn} +2(0,) /T

2.x{SiMn} — x{Si} +x{Mn} £l 1013

3. 2(4/3 = 1/3x) <MInO> +(4/3 = 1/30)[Si0, ] - (4/3 — 1/3x) (M, SiO,}
4 2(4/3 = 1/3x) <Mn>+(4/3 - 1/39)(0,) —> 2(4/3 = 1/3x) {(MnO}
3 (473 = 1/3x) {Si} +(4/3  1/3¥)(0,) > (4/3 ~ 1/3%) (SiO,}
4/3(x= 1) {Si} +2/3(x~ 1)(O,) > 4/3(x— 1) {SiO}
160 (13)-g brg5400b AG = £ 1) 30b®mmgdel 936980 Lobg:
AG(5, =AG, +AGy,+ AGG+AG, +AG ) +AG =

=339700—-8422T +x(15480— 1 4T) + (4/3— 1/3¥)(6780 - 6,25T) +
+2(4/3 = 1/3x)(-95840 +20,147T) + (4/3 — 1/3x)(~227040 +
+48,09T) +4/3(x— 1 (-36980 - 12,55T)=-160340 +
+103580x+(42,00—45,50x) T (14)

G023k @fabob o gdgGadbeb aobabsbgege Sobmasb
AG =0, 353sbagesdy

migertos =(15) gobsragooreaf b, T, séoob exyicos v 8b; oby ooleong~
Bggrob SiMn-ob Becrols ogbanbs oo Beogn Miny O, -y, odobsorgob, rmd oogoe-
4B X o 36036, Liofodreas godeagoygbeaen LoffotbBearn coBorbols dofigg-
Bbego, ol obubior T, obpmbes 1700K, s8sborsh T coogoqBntrgdaymos
bg000 M, SO, =0b Fatades ibolinsh (1618 K). 353lbocosdy, Sgademgbs dogomeson,
e T, % 1665K; 35306 (15)- 008 Byodgrabo ogBioro:
i 161)340'742 00T W 160340 -42.00-1665
T 10358045507 103580- 1665
98h03500, 356530l ool bogrngmBabasBidocn Baformbogo sreagbab
godoob gJ6gBs bsbgy:
<Mn,0,>+3,25 (SiMn}
o) (14)- gobihengrBodo hiaglgogen 860 BgBgemeBol ¢

=325

5,75 (M} +0.25 {Mn,Si0, } +3(Si0) (16)
3,25, d0gopgor 39-(16)

bgodGool AG =T)gobmmgbsb
AG1= 176300~ 105 88T an

©ra06G gbywog, (16) bysd0s giammgbBaemas, s3sbost Bopormo dgddg -
Gownb0beel 7Bl Mn,SiO, ggobol Gobrdesddbob, érogs bibwne erobbdeaboTos
Uoffodeam beabol BohgbgBamonsh. ;

bagdahongernods égdongeaon apbeogoésbio g Byl oo 1.05,1998




JUITL LTATAPEUITIBHIIN, PC. MASMUITIBUJINU

TEPMO/IMHAMUYECKUE
OPTOCHJIMKA

p

AHAJIN3 OBPA3OBAHMSI
APLAIITIA

c3oMe

O6pasoBanue OPTOCHAMKATA MAPTAHLA B IPOLIECCe 3AEKTPOCHARKO-
TEPAITIECKOrO BOCCTAHOBACHHST OKCHAOB MapraHLid, BO3MOMKHO, OCYILIeCT-
BASIETCS IO ABYM PEAKLIFSIME HOTIOCPEACTBEHHBIM B3aMMOACHCTBHEM OKCHAL
MAPraHijd ¢ KPeMHe3eMOM, OSPa3y IOLHMNMCSH B Pe3YALTATe OKHCASHHS
KPeMHHSA, H IPH 9aCTHUHOM BOCCTAHOBAGHHH OKCHAA Mapragiia
CHAMKOMAprasies. B paGuTe MPHBOAMTCS TePMOAMHAMICCKITT dHAAS
YKa3dHHBIX PEAKLIMH M COCTABACHBI YPABHEHHUS 3aBHCUMOCTH 9HEePIHH
Tu66ca OT TemMIrepaTyphL.

D TSAGAREISHVILL R MAZMISHVILL

THERMODYNAMIC ANALY TE MANGAN
ORTHOSILICATE FORMATION

Summary

‘The formation of manganese orthosilicate in the process of electrosilicother-
mal reduction of manganesc oxides can be realized in two reactions: direct interac-
tion ol mangancsc oxide with silicon resulting from silicon oxidation and partial
reduction ol manganese oxide with silicomangancese

In the present work the thermodynamic analysis of the above-mentioned reac-
tions is given and the equations of temperature dependence of Gibbs energy are
obtained

CCOSIGIEUGS ~ JIMTEPATYPA - REFERENCES

I H. A Toponos. B. IT. Bapsaxosckui. B. B. Aanur. H. H. Kypuesa.

AHArpaMMbl COCTOSTHHS CHAMKATHBIX CHCTeM. CHPaBOYHMK. BbirL. 1. A\
Hayxa. 1969.

2. E. T. Typraoras. OU3HHecKasi XUMHSE BEICOKOTEMIEPATY PHEIX IPOLEC-
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A BAPABAIIBUIM, T HABJIEHATIBUIIM, M. XYHJIAJBE

DHTAJILIMSL ®EPPOTPAHATOB TEPBUSE, CAMAPUSI
EBPOIMSA B UHTEPBAJIE TEMIIEPATYP 300-1700 K

Pesome

TIPHBOATCS PE3yABTATH M3y UCHHST SHTAABIIE epporpaHaTOB TepGIs,
CAMAPHIS M @BPOIS B WHPOKOM TeMIepaTy PHOM HHTepBare 300-1700 K
Hd ABYX KaAOPHMeTPax: aAHAOaTHIeCKOM KaAOPUMeTpe CMelueHUsT 1
Mqocpepeﬂuumbnn (_KdHI/l'py}()LL\E‘\I Karopuverpe HT-1500 dupyvbt "Ce-
Tepam’”.

Pasamume MesKAY 3HAUSHMSIME SHTAABINI cpeppurpuﬂu‘n B Sm, Tb, Fu,
TIOAYHUEHHBIMI HA ABYX KaAOPHUMeTpax, ~5%. YCTaHOBASHE Te) AePaTy Pl
Kiopu usytaembix hepporpasaros. Toayuenmse HKCIePUMEHTANBHBIE
AAHHBIE TTOATBEPAMAN GAH30CTH TAKMX XdPAKTepHeTHK P30T, Kak
Temmeparypa KiopH, 9HTAABIMS M SHTPONMS (GePPOMArHHTHOIG
PA3YIOPSIAOUCHHS, N

TaSy npoBansble sHateHMs OHTANBIIHH bepporpararos Sm, b, lus
uHTepBane 300-1700 K ¢ marom 100" IPHUBeAeHbI B TaGAHLe 2. ]
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THE ENTHAL I’Y()P SM, EU, TBIRON GARNETS
TEMPERATURE RANGE

Summary

I'he enthalpy of' Sm, B u. Th Iron garnets Ryl'e, O, has been determined over
the temperature range (rom 300 to | 70() K by using the adiabatic drop calorimeter
and high-temperature differential calorimeter H'T-1500

Measurements of the Curie temperature are in good agreement with the data
in the literature.

The enthalpics of Sm, L, T'b iron garnets measured with the differential scan-
ning calorimeter HT-1500 and those measured with the adiabatic calorimeter are
the same in the 5% range.

I'he tabulated data on the high temperature enthalpy are given below.
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BAUALTJIAIIBAIIA, [ M”'}'L}K/\l [APUJI3E, 3.A. XVIUIIBUIIU

BIIMSHUE PACHOJIOKEHWS OH-1' PYIITHA CHOC ‘ORHOCTL
AJICOPBIMU M30OMEPHBIX JIBYXATOMHBIX CHIUPTOB HA
PTYTHOM DJIEKTPOJIE M3 BOJIHBIX PACTBOPOB

Pesome

MetoAoM KpuBbIx AM(PEPEHIHaAbHOM EMKOCTH 1 DACKTPOKATTMAAIPHBIX
KPHBBIX Ast cUCTen HE/BOAHBIC PACTBOPBL, @ TAKKE U3MEPEHMSIMU HOIPaHUIHOTO
HATSKCHUSE Hd TPAHALC PACTBOP/BO3AYX, TPOBEACHO HCCACAOBAHKME dACOPOIMM
rAeHTAMKOAS (OF), 1,2-nponaenrankons (1,2-I0) u 1,3-1ponmacHi AMKoAs
(1,3-11) na pryruonm srekrpoae n3s I N Boambix pacrsopos Na,SO,. Mokasano,
UTO Ha rpanule pasaesa a3 Hg/pacrsop nosepxuocrnas akrusnocts 1,3-1T
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) \//
CYMECTRENTO NpeBbIIACT akTHBHOCTH DT 1 1,2-TTT; OTHOCHTEABHO HOBEPXHOCTI %/
PAeKTpoAa aunoan 1.3-TIN opuentuposatinl HEPHEHAMKYASPHO, a AMTTOAN 1,24, 599
M 1 OF — maocko. HailAeHo 3Haumrenoe yseAmiene s3amoreicr s 0945
ACKTPOAA € THOAOKMTCALIDINK KOHHUANU AUTIONS TTPH SareHe AoAckyA DT 1
I vorekyaan 1.3-T17. Pasausansi B a xCopGHIORHON HOBEACHHI M3OMEpOR

LZTIE 1 L3-TTF 05bcenb HaAIHEN BHYTPUMOACKY ATPHBIX. BOAOPOAITHIX
enseit s 1,2-M u ux oreyrerspen s 1,3-M1

V. CHAGELISHVILL 1. JAPARIDZE, 7. KHUTZISHVII I

(¢ HE ADSORPTION ABILITY OF BIOATOMIC
ISOMERIC ALCOHOLS ON THE Hg )

Summary

The adsorption of Ethylenglycol (EG). 1.2-Propylencglycol (1.2-PG) and 1.3-
Propylencglycol (1,3-PG) on the Hg clectrode from IN Na,SO, aqueous solutions was
studied using the methods of incremental capacitance curves and clectrocapillary curves
for the Hg/aqueous solution system. and by measuring the boundary tension on the solu-
tion/air interface. It has been shown that at the Hg/solution interface the surface activity of
1.3-PG significantly exeeds that of EG and 1.2-PG the positioning of the dipoles of 1.3-PG is
perpendicular to the surface of the electrode. whereas that of 1.2-PG and EG dipoles is
plane. A considerable increase in the interaction between the clectrode and the positive
ends of the glicol has been found during the replacement of the EG and 1.2-PG molecules
with 1.3-PG molecules. The differences in the adsorption behaviour of the 1.2PG and | 3-PG
isomers have been explained by the existence of the intramolecular hydrogen links in the
1.2-PG and their absence in the 1.3-PG.
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NZ,

LIASGNBITTM FIIBOIGIBSWS SSSRINNN 567
MBBECTHSI AKAIEMUM HAYK I'PY3UH BEAUB L]
308000 LGNS 1999, 1. 25, Ne3-4 CEPMSI XMSA IR

VK 541

PLITYIIIYPAIIIBHIIA, M.B. TTAHUBMWJ3E, C.E.HAIBJIUIIBUJIIA,
ILM. BACUJIAJI3E

CPABHUTEJILHASI XAPAKTEPUCTUKA
PAJIMOTIIPOTEKTOPHBIX CBOMCTB AJIKAHTHOJIOB U
JIMAJIKJICYILOWJIOB

Bonpocsl, kacamommecss paAMalMOHHOH CTORKOCTH TIOAMMEpPOB,
MaCen,CMasoK, TOIAUBA, TeIAOHOCHUTeAEH HAH AIOGBIX ADYTHX Mare-
PHAAOB, BU3SHHKAIOT BCerada, Koraa peub HaeT 06 obBecrneueHun 1
HAALTKHOM PabOTHI TEXHIKH HAM OTACABHBIX Y3A0B MEXAHM3MOB B YCAOBHSIX
BO3ACHCTBHS MOHM3UPYIOLIIX M3y eHIH

M3smeHenMe XUMIUECKHX ¥ PU3MIECKNX CBOFCTB OPraHHUeCKHX
BEILIECTB, BRI3BAHHOE ACHCTBHEM H3AYUeHHEH, IPUBOAUT K HaPyIle-
HUIO SKCIAYAaTaLHOHHBIX CBOUCTE. [TOA PAAMALIMOHHOH CTOMKOCTBIO
TIOHMMAIOT CIOCOGHOCTH MATEPUAAOB COXPAHSITH CBOM IIePBOHAYAAD-
Hble CBOMCTBA B YCAOBHAX OGAyUeHHs. AOBHBAIOTCS 3TOTO, HCIOAB3YS
AOGABKH CIIELHAABHBIX XUMHUECKHUX COeAMHEeHM, OCAQBASTIOIIHX
TOCACACTBHST BO3ACHCTBHST MOHU3UPYIOLIHX U3AYUeHNH (“BHeIT s
3aUUTa). DTH COEAMHEHNsT OOBIMHO HA3BIBAIOT AHTHPAAAMHE, 3aIIAT-
HBIMH AOGABKAMI MAM MHMMGHTOPAME PAAHALHOHHBIX TOBPeKACHMUIL,
Konuenrpauuyn A06aBOK, KakK IIPABHAO, HeBeAuku (0,1-5 Mac. %),
MO3TOMY  HMCXOAHBIE CBOMCTBA MaTepHaAd HPAKTHYECKH He
H3MEeHSIOTCsL. [TOBRIIIEHHe PAAHALIMOHHOM CTOMKOCTH MAaTepPHaAOB
MOJKET GBITE AOCTHIHYTO TaK>Ke TP BBEACHHH B MOAEKYAbI OCHOBHOIO
BeIl[eCTBA aPOMATHIECKHUX CTPYKTYP MAM APYTHX (PYHKLIMOHAABHBIX
TPYIIL, OGAGAQIOIMX 3alIUTHBIM AeHICTBHeM (“BHYTPeHHssT” 3auuTa).

Cepocoaeprkalue COeAMHEHHUST LIIUPOKO U3BECTHBI Kak Paanonpo-
TEKTOPBI SHOAOTMUECKHX cucTeM, BMecTe ¢ TeM, 3TH COPAMHEHMS OKa3bl-
BAIOT 3aLIATHOE AHCTBHE Ha PA3AMUYHBIE YTAEBOAOPOAHBIE JKUAKOCTH 1
TIOAMMEPHBIE MATePHaAbL TTOABEPralOLIMeCcst BO3ASHCTBHIO HOHH3HMPYIOLLEro
H3AYUESHMST.

B macrosieit paGote HCCAGAOBAH HHU3KOTeMIIepaTypHbIL Pasmo-
AN3 HEKOTOPBIX IIPEACTABUTEeAEH dAKAHTHOAOB (9TaH-, 5yTaH-, FernTaH-
¥ AOAGKAHTHOAB!) M AMAAKH/ \Ly/\B(‘l)I/IA( B (AM3THA-, AUOYTHA-, AUIeIl-
THA- K AMAOACLIMCY AB(DHAB).

HceerepoBaHHBIE COPAMHEHMST CHHTE3HMPOBAHBL HAMHE 11O U3BECTHOH
MeTopuke [1,2]. OBAyueHne TPOBOAMAOCE NP Temmeparype T=77K
Ha raMmva-ycragopke K-60000. PaaukaAbHbIe HPOAYKTHI OTIPEACASIAKCH
Ha paprociiekTpoMerpe DITP-2M.

Kax moKa3sal HCCACAOBAHUSA, IPUPOAA PAAMKAABHBIX TPOAYKTOB .
3ABHMCHT KaK OT BEAMMHHBI MOFAOLIEHHOM AO3BL, TdK M OT AAMHBI
AAKHMABHOM LIETTH.




B cAyliae THOCIIPTOB ¢ KOPOTKOH AMHHOH Lienw (1 <4, rae 71— quc; tw\ /
CH, rpymim) o6pasyiorcst Kak MOAEKY ASIPHBIE HOH-PAAMKAAB OGOMX 3HAKOB, 7 !
TAaK M THHABHBIe PAAMKAAEL THIA RS, B cAyuae xe AAHHH()L{?HU‘IH‘:‘%J“J‘jj-_‘ﬂj{b
THOCIHPTOB — AAKMABHEIE DAAMKAABL

B oTAHUME OT THOCIIHPTOB, BO

BCEX AHAAKHACYAB(DHAAX CTabM-

. AMBHPYIOTCS ‘aAb(a-aAKHACYAb-

/ . uAHBIe pasrKanst Tama R'—C H—
v | / S-R M aAKHABHEIC PAAMKAABL TH-

M/ nma CH,-CH-CH, (puc.1).
Kak u3pecTHO, 3HaUeHHE Pa-
AHKAABHO XHMHUYECKOrO BBIXOAQ -
TapaMarHUTHBEIX LIEHTPOB SIBASI-
eTCsi OCHOBHOM XapaKTepHCTH-
y : KOH PaAHaLEOHHON CTOMKOCTH

BewecTBa. OnpeAsereHHBE B
Puc.1. Criextpu OP 0GAYUCHHBIX THOAOB pracTosmelt PAGOTe 3HAUSHHS
CYAL(MAOB: @ - STANTHOA; G - AOAS-
KAHTHON; B - AHSTUACYAB(HA; I - AMao-  PAAMAUMOHHO-XHMITIECKHMX BEI-
ACLACY A A x0A0B (G) mOKasaAm, uro B CAy-
uae sranTHOA Gy = 0.51/100 5B,
a B CAydYae AHUITHACYAbDHAA
Gy = 0.7:1/100 3B. HeoBxoamvo
OTMETHTB, YTO 3HaudeHue (G =

a-
BHCHT OT AHHEL YTASBOACPOAHOI
LeIH, yBeAMYHBAsiCh C POCTOM
TocAeAHed (puc.2).

Taxkum 0Gpaszom, cpaBHeHUE
AQHHBIX HCCAEAOBAHUS HH3KO-
TeMIepaTypHOrO PaAMOAR3d H
AMAAKHACYAB(MHAOB MO3BOASIET
DkGy | 3AKAIOUHTE, YTO Ha HPOTeKaHHe
. KpHBbe HAKONACHHA PaKaAos B 06 T oA ALHOHHO-XIMITIECKHX IIPO-
AyMEeHHBIX THOAGX M CyAbuaax: UECCOB CYMIECTBEHHYIO POAB
a - OTAHTHOA; 6 - AOACKAHTHOA; B - Alt-  OKA3BIBET KaK NPHUPOAA (PyHK-

STUACYALDHA; T - AAOACIMACYALDHA. | LIIOHAABHOM [PYIIMIBL, TaK M €ro
PACIOAOIKEHHE B MOAEKYAE.

B 4acTHOCTH, 3TO MPOABASETCSI KaK B IPUPOAE 06PasyIOLHXCs
TapaMAarHUTHBIX YaCTHL, TaK U B 3HAYEHHAX MX PAAMALIMOHHO- XMMHU-
YECKHX BBIXOAOB. szmiqerme THOCHHPTOB M CIHPTOB IOKa3bIBAET,
UTO IPH PaAMOAM3e CIMPTOB UMeeT MeCTO 0Opa3zoBaHHEe CTabHAH-
3MPOBAHHBIX JAEKTPOHOB M Q-aAKHACHHPTOBBIX PAAMKAAOB, & B
THOCHHPTAX — HOH-PAAMKAAOB OGOMX 3HAKOB UM THMABHBIX PAAMKANOB.
K ToMy 3Ke BBIXOA HEHTPAABHBEIX PAAMKAAOB B THOAAX HAMHOIO HUIKE,
ueM B ciupTaX. YBeAnUeHHe KOHLEHTPALUK HOHOB IPHBOAKT K UX pe-
KoMOuHaLMH 6e3 OGpasOBaHMsT HOBBIX PAAMKAAOB. B cayuae ke ciiupros
ruGeAb CTaCHAHBHPOBAHHBIX SASKTPOHOB IPHBOANT K O5PA30BAHIIO HOBBIX
-AAKHACTIHPTOBBIX PAAMKAAOB. TakiM 06PasoM, MOMKHO YTBEPIKAATE, UTO
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3aMeHa B CIMPTOBBIX MOAEKYAaX MMAPOKCHABHOM IPYIIIbI Ha cyALi;;m.‘%/
PHABHYIO BRI3BIBACT yBEAHUEHHE PAAHALIMOHHOM CTOMKOCTH MOAGKY AR v ()
Tax, B cruprax G =4,5, B THOCIIMPTaX JKe — G, =0,5+0,9. . 110195,

AHANOTHYHAST CHTYALMsT HABDAIOAAETCST B mm\xm\cy,\bcpumx. Tax, 3a-
MeHd dToMa KMCAOPOAQ B 3(bHPax Ha cepy BhI3bIBAeT YBeAMUSHUe paAra-
UHOHHOM CTORKOCTH MorekyAst (Gy = 3,5 B sdmupax n Gy = 0,7 B
AMITHACYABHIAL). &

M3 MOAYyUEHHBIX AQHHBIX CAGAYET, UTO BBEACHHE B MOAEKYAY aA-
KaHa CYAB(MIUAPHABHOM M CYAB(MHAHON Cephl Pe3Ko MOBbILIAeT
CTaGHABHOCTE MOAEKYAB! K AHCTBHIO H3AYUYEHHH BBICOKHX SHEepIHil.
MOXKHO CKa3aTh, YTO UMEeT MeCTO MPOLeCC BHYTPHMOASKYASPHOM
3aIUTHL. DTHM CBORCTBOM OCOGEHHO XaPaKTePHU3YIOTCA HH3KOMO-
AEKYASIPHBIE CoAMHEHHs. C LeABIO OLEHKH 3deKTHBHOCTI 3aliuT-
HOrO AeHCTBHS 3THX COCAMHEHUH GBIAM M3YUEHBl MOASABHbBIe GHHAP-
HBIe CHCTeMBI — 2-TIPOMIAHOA-ITAHTHOA M AMSTHAOBBIA 3(DUP-AHITHA-
CYyABGUA. 3

B MHAMBHAYAABHOM 2-IPONIAHOAe
PaAHALMOHHO-XUMHYECKHH BBIXOA
TIapaMarHUTHBIX YaCTHL] COCTABASIET
3.8:1/100 5B, a B AMBTHAOBOM 3bupe
3,1:1/100 2B. AoGaBreHHEe MAABIX
KOAMMECTB STaHTHOAQ K 2-IIPOITaHOAY
BBI3BIBAET PE3KOe yMeHbIIeHUe
CYMMapHOTO BBIXOAQ PAAMKAAOB, B
Y4CTHOCTH, NPH 3HAYEeHHUH
AEKTPOHHOM AOAM AOHOPa e =02,
0 05 v G= 06, =® cayuae Ke
AHAAKHACYABGDUAOB 3Hauenue Gy
.2

PHC.3. BaBHCHMOCTL CYMNIaPHOIO BHIXOAG e
PaAHKArOB OF BACKTPOHHOI pon cep-  CHIZRAETCST A0 G=1,2 ipu
HUCTOrO aKuenTopa B obAyuennbx  (PHC.3).

MOA@ABHBIX GHHAPHBIX CUCTeMaX: a, ECAH yUeCT, YTO BO BCeX CAy-

a' - CHCTEMA 2-MPONAHOA-DTAHTHON, o oo PaAHALMOHHEO-XHMHUYECKHH

SKCHEPUMEHTAALHbIE 1 AAAMTHBHbIC |

SHAteHHs, COUTROTCTREHIO; 6, 6 - cie-  BPIXOA PAAMKAAOB HAMHOIO HHKe

Tenia AMOTHAOBBUT Dthip - AnoTHA-  AAAMTHBHBIX 3HAUEHHH, MOXKHO 3a-
cyaudm
A

PKCHEPHACHTIABIBIC M 4A- KAIOUHTB, UTO CepOCOAePIKAliHe
MBI SHQNEHI, COUTRTCTRONNO: 6 Al HE RIS 3¢h(DEKTUBHO 3alH-
LIAIOT CBOM KHCAOPOAHBIE dHAAOTH OT BO3ASHCTBHS M3 AyUeHHIH. Ddder-
THBHOCTB 3alUTHOIO ACHCTBUS H3yUeHHBIX CePOOPraHMIeCKHX COoe-
AVMHEHHH oLleHuBaAack 1o popmMyae BoeBoackoro [3]

G, -Gy
en(Gp-Gy)’
rae a — 3PeKTHBHOCTD neperaun sHeprum, G, u Gy — 3HaueHus
AANATHBHBIX M 9KCIIEPHMEHTANBHBIX PAAMALIMOHHO-XMMIIECKHX BBIXOAOB,
COOTBETCTBEHHO, (ij, 1 (i | — 3HAUEHHST BHIXOAOB PAAMKAAOB AOHOPA (CIIMPT
WA 9(PHP) B aKLENTTOPA (CePHUCThIE COEANHEHHST), COOTBETCTBEHHO, ey
SAEKTPOHHAsT AOAST ACHOPA.

a=




PacueTs IUKA3aAH, NTO B CAYUAE CHCTEMBI 2- HPOTAHOA- STAHTHOA YIKe-. ‘//%/
B 20 06.%-0M pacTBOpe (€.=0.2), &= 0,94, UTO MPAKTHHECKH O3HAUAET TIONHYIE 1 o=
34IIUTY AOHOPA. B cayuae ke cucTembl 9(hHP-CyABDHA, TIPH TOM GRE<: 11012
KOHLIeHTPaL i axLiernropa, o= 0,65

HICXOAST M3 TTOAYUEHHBIX AAHHBIX, OAHO3HAUHO MOJKHO YTBEPIKAATE,
UTO 3TAHTHOA SIBASIETCST HauboAee 3(h(heKTHBHBIM PaAMOIIPOTEKTOPOM.
Tpu oaGope 3(p(HeKTHBHEIX PaAHOIPOTEKTOPOB CACAYET YUECThb CAe-
AYIOLIMe KPHTePHH: HHU3KHe 3HAaUeHHs PaAHal[HOHHO-XHMMHUYECKHUX
BBIXOAOB, OAHOPOAHOCTB OGPa3yIOLMXCs TapaMarHHTHBIX YaCTHL],
HCKAIOUEHHEe BO3MOKHOCTH O6Pa3sOBaHUs HOBBIX PAAMKAAOB IIPH pe-
KOMOMHALMKM HOHHBIX MPOAYKTOB, CIIOCOGHOCTB K MaKCHMaAbBHOMY
PACCEeHBAHHIO TTOMAOLIEHHOH 3HEePIud B BHAE TeIlAa.

CPeAH HCCACAOBAHHBIX B HACTOSIIEH paboTe COeAMHEeHMI BhILLIe-
TIepevrucAeHHBIM TPeOOBAHNUAM HauGoAee TIOAHO OTBeYaeT STaHTHOA,
UTO SIBASIETCS TPEANOCBINKOM AASL €O PeKOMEHAALMH B KadyecTBe
3(PPEKTUBHOTO PAAMOIPOTEKTOPA AAS XUMHYECKOM 3allUThL

PaBora BRIMIOAHEHA B COOTBETCTBHM C IPAHTOM Adiewm Hayx py3emx
Ha 1997r.

MIHCTHIYT HEOPIAHICCKOR XUAHI ,
woektpoxui . P, Artase AH Ipyzm Toeryrwro 17.02.1997

. m":ra"am‘aaowo, 3. BOBA30Y, L. 6SG3XNBINN, G. dBSLOTLSII

SLES6MNMELIZ0LS RS ROSLINWLILBORIZOL
65&0(‘1367("10340(7167‘0@0 M30LI2Id0L BIRSGINDNO)

RBILOSMIBS
Ggboypdyg
Bbf >0, g2obo o osrrgorel U odorndgdgho-

I
s 6\":5?1(‘70 S6e0gorme a@anao&,qma;dn b3y 8ercogemese

Scbiio e Lot,@qagwn aom 95aboempo0 2bogzeaagbnsh -Lobgble o grpybost.
336 L3990l godeyaby 9b0BoGsEdEoe Fatdmddbormo dato=
Bogboyy d«‘m soe“ogman asdergrogne B begoagon -frdon oo gebigrgpo.
Bygebpdeyroo gonob Lol gbéanol gogooadol
9903 mGeds YUfegrors Bobsbre bnu@qaqa"an @ Goﬁmsqam, o3 gmaﬁmnmpn
Be0BL 1zhe drogh Garom3brdgddmtr Byceotrgdoon.
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R. TUSHURASHVILI, M. PANCHVIDZE,
S. NATSVLISHVILI, TS. BASILADZE

COMPARATIVE CHARACTERISTICS OF THE
RADIOPROTECTIVE PROPERTIES OF ALKANETHIOLS AND
DIALKYLSULFIDES

Summary

'helow temperature radiolysis of alkanethiols and dialkylsulfides in pure
state as well as in model binary systems with their oxygen analogs —alkanols
and cthers has been studied

“T'he formed paramagnetic species have been identified by using EPR-pectros-
copy and their radiation-chemical yields have been evaluated.

The ¢fficiency of energy- mmslu‘ from solvent to sulphur acceptor in the
binary systems under investigation has been estimated. It is shown that
cthanethiol exhibits stronger radioprotective properties than diethylsulpfide.
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LYASGHUNBICTMs BIBE0IGIBSMS SSORIFNN 3SG6I v\\\ \///
MU3BECTHSI AKAJIEMUUN llAyK IPy3Um By //
30000l LGOS 1999, 1. 25, Ne3- "

VK 541.183

OM M/'LMI![]]/([III!I/I:'IM‘ K K. XAHATYPSIH, 1)1 CABEJIAIIIBUJINA,
TH. BETUATIBUJIN

NCCIHEJIOBAHUE B JIMHAMUYECKHX Y CJIOBUSIX
HPUPO/IHBIX 1 OPTAHOIIPOM3BO/IHBIX BEHTOHWTOBBLIX
LJIMH OTHOCH ILHO HAPOB BOJILI

KaK M3BECTHO, OAHIM U3 BaKHBIX HATIPABACHHH HCTIOAb3OBAHHS KOA-
AOMAHBIX IHEAOUHBIX GEHTOHUTOB € BBICOKOH HOHOOOMEHHOM CIIOCO6-
HOCTBIO SIBASIETCST TPOU3BOACTBO Ha MX 6a3€ OPraHOMMHHBIX MaTePUaAOB
C 3aAAHHBIME CBOHCTBAME ANST Y AOBAETBOPEHHS TIOTPEGHOCTEH PA3AMMHBIX
OTpacAel HapOAHOTO Xo3sHicTBa. OGPaboTKa TMAPOMHABHBIX GEHTOHUTOB
OIPEeACASHHBIMET OPraHHUeCKUME COeAMHEHHUSAME TPHBOAUT K IOAYUEHHIO
OPraHOIPOM3BOAHBIX, XaPAKTEPH3YIOLIFXCST BEICOKOH TMAPOMDOGHOCTEIO 1
APYTHME LIeHHBIME CBOMCTBaMH | 1,2]

B cBsi3m ¢ Tem, uro B HacTosILee Bpemst aKTyaABHOH IPOGASMON SBAsI-
€TCst BO3MOMKHOCTE 3aMeHBI Ae(PHLMTHEIX B AOPOTOCTOSIIIIMX aKTUBHPO-
BAHHBIX YIAEH (MCIOAB3YeMbIX AA OUHMCTKH CTOYHBIX BOA OT He(TH 1
HeTeIPOAYKTOB, d TAKKe A\ PeKylepaluy IapoB OPraHu4ecKux
BelecTs) 6OAee AOCTYITHBIMI 1 HEAOPOTOCTOSAIIMME THAPOhOGHBIMEI aA-
copGeHTaMH, OCOBOrO BHUMAHHS 3dCAYKHBAIOT TAKKE U KapOOHH3UPO-
BAHHBIE AUCIIEPCHBIE MIHEPAABI (YIAEMUHEePAABHBIE dACOPOEHTEI).

LleABro AQHHOM PaGOTEI IBASIAOCE YCTAHOBA@HHE 3aKOHOMEPHOCTH
MEIKAY TPHPOAOH XFIMIHECKIX MOAM(DUKATOPOB U IHAPO(DOGHBIMI CBOHACT=
BaMH GEHTOHUTOB, OLIEHKA KOTOPBIX MTPOBOAMAACE B AHHAMIUECKHX YCAO-
Busix [3].

B xauecTBe OGBEKTOB HCCACAOBAHHS CAYIKHAH GEHTOHHTOBbIE [AHBI
TyMOPHUICKOrO B ACKAHCKOTO MECTOPORACHHUN ['PYy3HH. d TaKkKe -
ACKAHKOA. ANST TOAYHEHHST OPFAHOIPOHM3BOAHBIX (DOPM GBIAK HCTIOAB3OBAHBL
PA3AHUHbBIE OPFAHUYECKHe COGAMHEHHUs KaK HOHHOTO, TAK X HEHOHHOTO
Xapakrepa, B 4aCTHOCTH, LIeTHATIMPUAMHIHN XAOPUCTBIH, TOAMAKPHAAMEA,
TIOAMBHHUAOBBIF CITUPT, MAAAXHTOBBIH 3ASHbIH, (DYKCHH 1 HePTEIPOAYKTEI
(MacastabIe (bpaxipy HedbTH): ra30MAb, TPAHC(OPMATOPHOE , MALLIMHHOe
H COASIPOBOE MaCAO.

VICXOAST B3 TIPEABAPUTEABHO MTOAYUEHHBIX HAMH SKCIIEPUMEHTAABHEIX
AAHHBIX, 3d ONTHMAABHYIO TeMIIEPATy Py dKTHBHPOBAHMSA H3yUdeMBIX 00~
PA3L0B, COOTBETCTBYIOLILYIO MAKCHMAABHOMY 3HAUEHMIO AMHAMHYeCKOR
axTHBHOCTH, Gbina IpHHsTA Temmeparypa 100°C

PesyAbTaTsl HCCAEAOBAHHS aACOPOLIMH IIAPOB BOABL IIPEACTABACHHEIE B
TaBA. 1, CBHACTEABCTBYIOT O TOM, UTO TIO BEAHUMHE AMHAMUUeCKOM aKTHB-
HOCTH (a, ) HCXOAHBIE OBGPA3LIBI PA3AHMAIOTCS APYT OT APYTa, IPHHeM AydIei
aacc )p(’)l_fm JHHOM CTOCOGHOCTBIO XapaKTepH3yeTCst [y MOPHH, A KOTOPOLO
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a,= 370,84 mr/enm’; Ha 36% HEKe aKTHBHOCTD y acKareast. BoApe. s‘ﬁ/
JKEHHDIE TTOKA3aTeAH TIC PAYUCHBL AMsT CKaHKOAA (a, = 125,80 /gt Sye6)
TIO-BHAMMONY, BHSBARIO Te, 410 B KpYIIce ackasmona Tomkomid i)
HACTHLBI GOAEE YIAOTHEHBL, YeM B KPYIIKe ryMOpHHA U acKaHreast. B pe-
SYABTATE STOrO 3aTPyAHEHA AMDPDY3UST MOASKYA BOABI BHYTPb 3€peH, 1
TIOSTOMY, HAAO TIOAAT Tk, YTO B AMHAMHIUECKHX YCAOBHSIX He yCIeBaer
YCTAHOBUTEHCSA aACOPGLHMOHHOE PaBHOBECHe. A B CTATHUECKIX YCAOBHSX,
KAK I CAAOBANO OFRHAATE, HAOGOPOT, aCKAHKOA MIPOSIBASIET GOASe BHICC IKYIO
AACOPOLIHOHHYIO eMKOCTD TTO BOAE 10 CPABHEHMIO C [YMOPHHOM U aCKaH-
reaem [4] ¥ :

O6paboTka Hccaesy eMbx 0BPA3LIOB BCEMH MCTIOAB3OBAHHBIME MOAH-
PHKATOPaME IPHBOAMT, KAK H OKHAAAOCE [5,6], K cHVDReHMIO BAAroeMKoCTH
STHX aACOPGEHTOB, IPHUEeM B BeChMa HEOAMHAKOBOI CTeleH; BeAUYHHA
AMHAMIUECKOHN aKTHBHOCTH (a 1) OPraHOMPOM3BOAHBIX GEHTOHHTOB H3Me-
HACTCS B AOBOABHO IIMPOKHX TPeAeAax: oT 3,49 Ao 167.69 mr/ca’ (em.
TabA. 1). CAeAYeT OTMETHTE, UTO AHMHAMEUecKie XaPaKTePUCTHKH aCKaH-
TeAsl, ACKAHKOAd M. 'YyMODHHA B HMCXOAHOH H MOAHDHLEPOBaHHBIX
YKCHFOM I MaAaXHTOBBIM 3eAeHEM (hopMax GhIAK TPUBEAEHBI HAMH B
pasote [4].

Kax nokaseBaror pammbie TabA. 1, B CAYHae aCKaHIeAsI CaMOe CHABHOE
THAPOGOGH3MpPYIOLee ASHCTBHE OKa3bBaeT 06paBoTKa MaCASTHBIME
bpaxipsiv Hed T (a, cHEDKaercst B 17-56 pas o CPaBHEHEIO ¢ HCXOAHOM
POPMOI ¢ MAKCHMAABHBIM IIPOSBACHHEM TUAPOhOGHBIX CBOMCTB Iipu
MOADHLIPOBAHMH COASPOBBIM MACAOM), MAAQXHTOBBIM 3EACHBM - M3 (&
B 30 pas) H LeTHAIHMPHAMHHIEM XAOPHCTBIM - LIITX (~ B 15 pa3). B 3Haum-
TEABHO MeHBLIeH CTeeHr Ha MTMAPO(GOGHOCTE OKA3BIBAIOT BAMSTHUE byx-
CHH, NOAMBHHMAOBBIH CTIIPT M OAHAKPHAQMHIA; AHIIB TOABKO BABOE TTajaerT
AKTHBHOCTE, dCKAHIGAS B CAYHae (ByKCHHA H HOAMBUHMAOBOTO CIHpPTa
(TTBC). a Mmoauduumposanne norrakpuramMuaoM (TTAA) ymeHnbiaer
BEAIHHY a, ~ Ha 30%.

Takmm 06pa3oM, Ha aCKaHreAe HaBAIOAAeTCsT CAEAYIOLIMH PSIA CHE-
ZREHHST THAPOQOBH3IHPYIOUIEro XeHCTBHA UCTIOAB3OBAHHBIX MoAMDH-
KATOPOB: COASIPOBOE MACAO > M3 > rasoiink < TpaHchopMaTc YPHOE MACAO
Z MalumHEOe MacAo > LITTX > TIBC > gykcun > TTAA.

JZERVTS v,sj{cpﬂunpusam-ch OPFAHMUECKUMU COCAMHEHHSIMA (bOPM ac-
KAHKOAA HauboAee rHAPOMOGHBIMY, TaKKe KaK U B CAyYde aCKaHIeAs,
OKA3AAHCH AACOPGEHTBL, MOAUDHLIMPOBAHHbBIE MUHEPAABHBIMH MAaCAQMH
(4, aCKaHKOAQ CHEDK@eTCst IpH 3ToM B 11-36 pas), 3aTem - OGpasLbl, MOAH-
cp}umg PBAHHDIE MAAAXHTOBBIM 3eACHBIM (~ B 25 Pa3) ¥ LETHATIMPHAMHIEM
XAOPHCTBEM (~ B 7 pas). CA€AYeT OTMETHTE, UTO OTHOCHTEABHO YKA3aHHBIX
MOAHMDHUKATOPOB Ha AAHHOM OGpasie TIOAYYUEHBl HEMHOTO GoAee
SAHIDKEHHBIe Pe3yABTATEL UYeM Ha acKaHrene. HesHauHTeAbHOE BAMSIHTE
Hd BAArOCMKOCTE OKa3bIBAET (PyKCHH, IPH 3TOM &, yMEHBUIACTCS BCEro
AMLIE ~ Ha 15% N0 CPABHEHHIO ¢ HCXOAHBIM obpasuom. Ipu o6padoprke
ACKAHKOAA HOAMAKPHAQMEAOM U TTOAMBUHHAOBBIM CIIHPTOM HaBGAIOAQSTCS
CHIDK@HHE aACOPOLIMOHHOM eMKOCTH IO BOAE ~ Ha 30-40% (cm. TabAa. 1).
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AMHANMUUCCKHEC XaPaKTEPUCTHKM ACKAHTeAs, ACKANKOAA 1 TyMOpuita 9741

B MCXOAHOM 1 MOANDMLIMPOBAITHBIX (hOPAMAX 10 Hapar BOAB!

npu C,

(15,054£0.60) mr/a

%)
NM0943

Bl

Obpasert

Amnasiuieckas

AKTHRHOCTD A,

Mr/em®

Panroeciasn
aacopsLus B
crati. ycao-

BUSIX a,, Mr/em®

Crenens HCIOAL-
30BaHMsL PaBH.
AKTHB. CAOSL

ACKanrean

06p. yKciion

. 0GP, MaAAXHTOBBIM
seacHbIN

06D, HCTHATMPHAHHHEN
XAOPHCTHIM

OGP, HOAHAKPHAAMHAOM

. OGP, HOAMBHITHAOBLIN
cumprom

0Gp. rasoiiren

06p. TpanchopyaTopHLIn
MacAoM

OBP. MAUIHIHLIM MACAOM

-, OGP. COMIPOBHIN MACAOM

234.66
132,

7.90

15.58
167.69

copbenra p%
54.35

AcKaron

- 06p. yKcHHoM

06D, MAAAXHTORKIN
seACHLIM

00p. LeTUAIHPHAHHEM
XAOPUCTHIM

-"-. 00p. HOAMAKPUAGMUAOM

OGp. NOAUBHHHAOBLIM
cimprom

06p. rasoiirenm

. 05D, TpanChOPArATOPHbIM
Aacaom

-, 00D, MANIMHHbIM MaCAOM

OBP. COASIPOBHIM MACAOM

iooea
50

18,63
78,86

11,40

67.15

43.86

27.74

TynGpun
06p. (hyKcumOM
00p. NIaAaXHTOBLIM

3eACHbIM 35,79 78,75
06D, LeTHAIHPUAHHIEN
XAOPHCTHIN 62,70
06p. TpancdopmaTopHLIM
Macrom 67,14
TyNGpHI — 3aBOACKaRA
HPOAY KI5t 81,02
-, 00p. yKeunon 71.84
OBP. MANAXHTOBIN
seACHbIM 19.95 27.66 72,13
06p. rasoiiren 478 95.55 5.00

i

MIEXOAS M3 TOAYUCHHBIX AQHHBIX, AT MOAH(DHLIMPOBAHHBIX dopm acka-
HKOAQ MOJKHO HPUBECTH CACAYIOLIMI PSIA yObIBAHIS MX mApoq;xxGme
CBOMCTB B 3dBHCHMOCTH OT IPHPOABI MOAUDIKATOPa:

ra30HAB > M3 > COASIPOBOE MACAO > MAIIMHHOE MACAO > Tparcgop-
MaTopHoe MacAo > LITTX > TTAA > TIBC > dyxcrm.



V2
BoAee uyBCTBHTEABHEIMI K MOAM(DHLIMPOBAHIIO ykcrHOM (rkd@m&%/
0Sa obpasiia ryMGPUHA; BEAHUMHA IX AMHAMUIECKON aKTHBHOCTEH TIC TSy )
BOABI yOBIBaeT MPH 3TOM ~ Ha 70-75%. O6paGoTKa MaAaXITOBbIM 3&ASSHKIIT S 3
U UETHATIMPHAMHHUEM XAOPHCTBIM AdeT OAMHAKOBBIA 3(hheKT CHHZKeHMsT
BeAWHHbL a, (~ B 11 pa3). BosaeilcTBHe Ha 05pasLs! [yMOpHHa ra3oias u
TPAHCOPMATOPHOIO MACAA TIPHBOAMT K YMEHBIICHHIO AMHAMIUECKOT
AKTHBHOCTH COOTBETCTBEHHO ~ B 45 1 5 pa3 (cM. TabA. 1).

Henoab3oBaHHbIe AMST MOAM(DHLEPOBAHIS ryMGPHEHA OPraHIUecKHe
COCAMHEHHA IO YMEeHBUIEHHIO HX IMAPOGMOSH3UPYIOLIEero AeMCTBHs
PACHOAQralOTCsT B Psid: ra30iAb > M3 > LIITX > TpaHchopMaTOpHOE MacAO
> pyKcrm. -

At H3YUEHHBIX HaMi O5Pa3LoB GEHTOHHTOBBIX IAHH 3HAUCHHe CTe-
TEHU UCTIOAB3OBAHHSA PABHOBECHOM dKTHBHOCTH CAOSI COPGEHTa 1)—
H3MEHACTCH B AVBOABHO LIIMPOKHX Ipeaerax: 7=5,0-89,74% (cm. Taba. 1).

Kak cAeAyeT 13 NPHBEACHHOIO HCCACAOBAHMSL, B KaUeCTBe rHAPOhO6-
HBIX aACOPGEHTOB MOIYT GBITE PEKOMEHAOBAHBI OGPA3LIbl dCKAHIeAST,
ACKaHKOAQ M IyMOPMHA, MOAM(DHLHPOBAHHEIE HPEHMYyI[eCTBEHHO
MaCASTHBIMEA (DPAKLHAMH He(TH, MaAaXUTOBBIM 3€ACHBIM U LIeTHA-
THPUAMHHUEM XAOPHCTBIM, XOTS HCIOAB30BAHHME U APYTHX MOAH(HKATOPOB
CHIDKAET aACOPOLIMOHHYIO @MKOCTE HCXOAHBIX OGPA3LOB IO BOAE.

KaBKasCKi HHCTHTYT MUHCPAABIONO CHIphsi
(KUMC) unt. AL A Toarupeanase TMocTyimao 06.06.1997

(M. 8RO360B3NTN, 8. bSRSETHNE0, B. bLddILSBOD(),
¥ 0. 335059309()
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O. MDIVNISHVILI, R. KHACHATURIAN, SH. SABELASHVILI,
T. BEGIASHVILI

INVESTIGATION OF NATURAL AND ORGANODERIVATIVE
BENTONITE CLAYS UNDER DYNAMIC CONDITIONS

Summary

“The sorption properties of bentonite clays of Georgia, particularly of askanite
gel, gumbrinand askancol, modified with organic materials, have been investigated
under dynamic conditions.

The effect of the organic materials nature on hydrophobic properties of clays
has been studied.

It has been shown that using oil fractions of petrolium, malachite green and
cetilpiridine of clorine as modificators the hydrophobic properties considerably in-
creased.
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®A30BBIH COCTAB U KATAJIMTUYECKUE CBOMCTBA
KPACHBIX KEKOB IMPOU3BOACTBA JIMTOIMOHA

Pesome

Hsyuen ¢a3obiii cocTaB M KaTalMTHUYECKas AKTUBHOCTE KPACHBIX KEKOB 1PO-
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V.BAKHTADZE, V. GAPRINDASHVILIL, V. MOSIDZE, | //
N. KHARABADZE, L. BAGATURIA, R. JANGHAVA 9413 o
PHASE COMPOSITION AND CATALYTIC CHARACTERISTICS
OF LITOPON PRODUCTION RED KEKS

Summary

The phase composition and catalytic activity of red keks produced by Kutaisi
Litopon Works have been studied. It i; own that red keks can be used as the

initial material for the production of catalysts of Carbon Monoxide (IT) conversion
with water steam.
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68 derges firgBo Bgdeoogabgduyedo o.f. . bobBoko-3uem3s80™ 3aenzgbds [16,

17| 8ogogmo Faobydo ondbobunéo.

b0l gomaarmobfobydon ool g3eti3oMBob mociBoborgobol blfe-
600 godeadrcizob Byegace dowgbuiro bBatdomeb Mt bmédonbsmgol g
3000 oddnuméo bobBotgdo (Gbé. 1).

Gbbomo 1
cofornls cadent oo butoobbiols o cogmgB B Btorks Bty

BobTobob dobrgo | o@borabanh bofnbbo,
ATC-4 63.2
AP-3 qacT
KAJ 79.6
GRC 60.0
CET 558
?BobBotol  bompgBnds 200 a;  blBshob  bompgbemds - 100 dgy;
bUBotTo mitel Bgdiggmmbe - | Ba/m; 3beaggbol bobatdmogmbe - 3 oy

bLBotrnb sérgge 350 26 /n Lobdotoo.
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Bomogmo L300 Botoon babinsogogbs KA T 8ol g doréan Bok3atn, 3o
(3oL 3 Loo-o baBatrdemogeadobiol ogolirn@d (300l botanlbds ~ 80%-0 Bowgabo. By
Ry Sotorabg i oyl oy EukBnols (KA Byébigrn oroghrobob o=
bom (Ligb. 3), bergmb 3ol gy Baros bbb
(300b 3hgByBrmgiol ao%(‘v@o 200-300 3 exogbeabnon KA Lol goderggbybob Bgdor-
B393530 bbb 300b botabbo sefigab 90%-b (Bab3otnls Bggoemdo - 0,5-2 8gAu/a).

ol KA T-ob 3abob 6liBotnl, 13u3éodghegdi gedegengmos,CKT
Bogob BobBotongs (Gb6- 2)

01943

gbboma 2
Bobotrol (CKT) bocgbodol gopmmgbs cdéamb sbmédanl bobolby
(BUBotob rsegagbiends 100 3 (Au - 1 3/em)
bUBsaob oéggob obEgBLogmds - 350 b&/F)

[ BobBofnb | bobadmogeds, | s@beibdGonb | bobghdgagebs, | s@bmkbgocb |
bom=30, 8 o borolbo, % [ botrolibo, %
200 39 405
300 447 57,5
400 2 448 3 61,7
500, 60.4 61.7
600 64.2 7235

ol ogabinbr300 3eagzgbob 3 L0060 bobademogebol atebgd3a 70-72%-
00, 3er3580 Fgeyoborro CKT-L bormpgbodabs o 3bmgbol bobatdrmogmdal
abboo (Lnb. 4) Bgbodgdyros dbéogds Lobdganl dsbggbgdrrgdo. bog
30306636030 o8 BotBotnl fodonboor oBeggBydol Bobodrmodeomddby.

Bgoaboe dmdtaob 3bmesglobs bbb mtrmls b ool dokggbyde By
368369006 303Egbob SbroghL bobdet-3immdals cbEBlnmAn ogge (GbG. 3). do-

100 |-
B
s 100
g S
% oo 2 80
g I >
g 2
3 OF § 60 o/*
gl 3
g
% ol € 4
g
ES
0
100 200 300 i sse
6568060 GOMRIEMBD. 83, 563G LTN3MBY, LOL
Uggo. 3. 6088060l (KAJD) ocaoghenbobs gog-  bigéo. 4. 3bmgzgbob bobpdgrogedol gog-
@g6s el sbmédoal botobb- @96 bl spbnbdgacl bs-
%g: blbsbro - 100 3c» (Au - 1 3p/cr), roly: 6obBoto (CKT) - 400 83,
3beazgbol bobatdgogmds 3 Loson, BUBso - 100 3er (Au - 1 /)
3dol obgblombo sbgge - bLBoob oBdgBlobo shggs -
350 3é/fon 350 3é/fon
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930 Bcenane 90366356 d0a396036g8L Bolibg, (B Lind30db 3
o cologntegbs b oxmganen? L Bopo 30000 ogebeaadgbob bgeeudnébyey
Bga080 domfiemes Smeeieb 300-400 86 o GRAHHISENIS
@JEanmdnL 3n&maga®n

Gbboga 3
3ol abggab obgBlngrbal 30argbs bl spbebdanl botobbby
(6383060 (KAL) - 100 3, BUstanb trocacogbends 100 3
(Au - 1 3/c0), ool bobpdemageds - 1 o)

Lobrgggerol 36ubgol | obebrd ool
LokJobrg, 36/For botrolbo,%

200 33

350 45

500 35

650 45

900 35

1100 50

@3l bbb ga0b Bomormo Bobagbydrgob dofage Fgbodgrgdgaros 3bmegbol
bobadimogmbol adbéono (L. 5) Boowno Babggbgdyemo - 89% bgogrdbogbs 3o
Gabob 4 boools bobatrdemageadobiob, beagne 3gbimamy Lsscosb dgotrogde sebmbd-
GO frobolffbnbs [ 18] oo bobabdrngmbob Bdamdo atémon babd3oob 3ob-
39695970 30tegbo (~80%). 15955160 doas6036g8L gbebd300b 3bm(glby.

BUBSE30 ndéarabs baffyobo gerbB@G0300 domompbien obdgégor o (Gbé. 4).
dérels binodganb Bobgggdergy o obogbl aogrmgbobs.

Gbbhowo 4
il geaBgbehGnb gogergs s@bmbBGanl botnlily
(bLBoa - 100 dn (Au - 1 36/c), bobatrd - 2 Losmn, babrgggemel 3érbgol
Lokjolrg - 350 6(’\/5'07)

ol jebbBHegs | bobBotnb (KAL-318.) | opbeobdoolb
b6t B, 3a/m borpgbmde, 33 botrolbo,%
05 50 70
1,0 50 68
5,0 200 69

bz 0dU360dgb¢aro yargael BgwegBhy @eytbmdom mithmb
Joaaoaom@o busa&,aan@.,s (AU 1 3/c0) xdools bnoB 300l Qaaodaonmgn@(]aa@n
Byegp9%0 (~90%) Ggorndbogds I3wnp 39880: L gbho - ooz0 bobBobo
(KAL), boxoBgbobs brocagogboads : ~ 1 asmnwl 3 Au-y; Smiols o6@EBlozmén
obrgge 300-400 6 /Fon, 3berizgbols bobatdrmagmbo - 4-5 bisosmo. 3bmggbo gobbmb-
G0gergdons BbBogrné @gddgbodnéiby (20-25").
3993CgEE0s ©° EoEggboEras Gogo cocmbgdol (Fe, Cu, Zn, Sb, As) vob-
430000 go3egbs MocBobromgobsls bon«"xgéo@oE ool bebrd ool dohggbgdegd-
%g. BobobygggBals woby 3030l @oBobaloomyBgemo BcogagBos dorgdueo
30@5{]‘0@0[) dso(hcnoganb a3rEigo-bbB300-enbrtB ol st Gy

398mym®30b 30égc GasrBe Borgdiicn bbsthyBawsb Bybbgres dobmbya
g o g9ébemob boxbd3aob botobbo Fgerpgbh 85,5 @ 90,5%, dgmby oy
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7
@0 - 77,0 o 84,4%, Bgbady Goycdo - 64,7 \‘%/
©3 73,6% o5 3eage dgmooby (oscidn 47,3 4610
53,3%. LoBufBoc bBoiB0 dobotyagdob o i
B0 g b offzgab batrob pH-ob aebérool
& o 303! 3 o
~ 63011 133969uyBo goBerffryacros obobyermg-
By ooBdobofyzyBon amantrodgesal 8-
3o biraodbob boboo.
300 Liyrgody
oB53BEmo Bormoodl bodufBsc blbotal
3603E0bgdob LoJotrrgdsty ©o gotiggme
0603%y8olio g0kl doo maBurBonBoll owze-
TS T cibeobsty [19].
o o o 4089y BobBotgBoob md-
lytoi5. mmmw, oo detonmbal el cogLisbbesnal SoGHLe bab T S
30302050 b aEbmdBG0-  Ibs@ogmrom domagro dohggbdergdo doowfyge
ob botrolbby: 70-80 Loomob aobdogereidsdn [20].
bLbitie - 100 90 (An - Lead300b 3reazgbol Bbgogboco BobBotogsb
 Jefea) Estotn KA - 100 sl gplanéaB g0l boaoliy oo grooesby-
B R O8G0 Bl BaBabagagbols (Cut, Zn, Fe oo bbas) asgemabe
bogmbo - 350 b6, 031 @ Ubgo) gogers
¢ pobrgmgn0ns o Egbeéd 00l BoRggbydede

3RuMAEBBONL bIGOLEN. %o

3G0tgbe 50-60%-3cg.

B 00l 3brmggbinl doro dohggbbergbol Bobsofgew Gy 4mdgh
00 oo gofgtrgda bobBoly LodBor bbotal (morBobromgsbel BLEstin)
3030 R0 gotrbgdo.

BotBogogss (KAL) b oo g9 bemob gbmbdnobomgol as8ewogro
Eonbiboweb Betndon daormo BohggBdrrgdoo bobosaonBe dege mocidet-
0Bl oo DM bigemazmdbogoob buboérdo (b 5).

BeanogStyduneo ydbeacregobiongol mdaéodybog JogoBoge mocBatomae
Bob blotrn (ThiO-8%, FLSO,-2%), bedyags wfsérbamymab odbebs @ g1é-
Gbob bUBoéBo vdmgdob Bbodedobo 87,2 o 56,2%-00.

dm00 goggbgdurmo bbbl @glnéde0m dogbuco Gaagbaéodooet
(Au-0,6-28p/c) oféreb sdmbomgBoo aodeggbdumo 3gorcaogBomeb 3oddogdo
dobromssdobadh 1%@00 G030BERG00, G-y dse @0 gradBtmgdbdted-
oo [20]. 3obrggemo xéo 3 Joaduc bobyged 3B bl By
@B dogrby obogro (5- 1 5%) 0o s30bogob 3rrzgbobismgol mstrgobos, baJodrms
3obo go68mérBomn eduBogbo bl srBgEEG00b asbsbéogrme [21].

acd&mdodozo Bgmgob fotdacbono gdebybe Fybodemgbyceo gobeos
B3 ed00n -trrgobo e iy L (300rag00b) godeagnBiydoor [22-241. Fydea-
B e e ) j@«‘wr@\n‘b«,t”m 90@0@ a06-
Bocotiemo Fycoodotrol 3eaby gomecool aoBragByBoo. gemaddomo (4 3
oyBrIEroo 6abBot-ghogotimgebo b se dobogmobiogob (doqgnb q 12,1613, %g-
o300 -0,2-0,3 8 /3-%y), beidemob e ddregodihotends dragos 0,92 oo dopto-
@00 spnbowe aotadeido.

oy Gnebobogs sdbonBuemo wrBob dodygsbo orsbario bbb
403 gommaggdo gy d@érmacrodob goobydo - Gotgarregosl s arraddomgarol
0960dot gobofforrgel g Aol S Bo; wsbolro Fobodotmbos do-
oo JohagbyderBoo mdéimbs s i berab sdeapgbob dobsefizsw (95-97%).
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Lotrgagbbogom blbatrol Byeagbormbob 3ogegbo oboboreb
“dmbo @0 960beob EgbréB ool Baobity
(©abeédgool @addghosnbés 50°

@pbméB 300l boardgmogmbo - 4 bor)
@gbréogeol I9degs
bUGobrobs bUEo6Bo Fdggacmde, | mabebbgoeob botobbo, %
Bgeagborrmdo Ble

Au Ag Au Ag
8% ThiO =
2% H.50, 3,4 50,1 87,4 56,2
50%DM
b gedboo 2 . 1
S0% Lo 7,5 50,1 82,2 58,2
13 KOH
50% AH
(5396mBoBGw0) g -
S 39 29,1 42,8 33,8
1 o N e St e e b
50% ognémbo
50% Fyommo 315 23,6 383 274
13 KOH Pl U5 als] R ik
8% ThiO

3 fy 3
s A4 20,7 35,7 238

s30b5030b By crocTBotarergebol buBolido (i oo gy gbemol bsf-
gobo BB GO0B0 graboybo (e LodégFagene BUBabxBob BagBome-
3ol (Au - 5-100 da/cn, Ag - 25-250 3a/¢0).

Bder00g3bdereo aad 320b (go0r00 - BobBocr 4 Grgobo 8-
a0 Bobisgra, SEoxen = Ay 1ob) Pablsdboss s dcag Sadals Bybodemgdeneibob obog-
3060 bfonrrorros o @2 g9ébmab srmgdiannduddsdoob dobgBydenyd-
%) 3eazgbob doromorn axsdmgdob aogerba.

03 BOE0ERo (0 Botromgobols blBstro) onBob gostgobl ooy -
érnbbs 00 596r3bEob podgealbonst ghmore Brgremo wgbob Gg0dBo godroggs
faowrboro, ([ AUCTRIO), |'¢ —> Au+2ThiO; 2H +2¢ > I1,), éxemdgemogs Foreoco-

305L gooneby rgordbren dornansge 3l el gommzton oo gode-
Lm@n ~5%- ot sgBogigbo.

doéroorsgeo sberran Sbmgsgbol - 4 b godragrgobiob 006303 gatraroge

Irboeagbyrmos mociBotomgobol @bquSMo @rEdsd0gob - obrrgomadey

NH, < ~NH
2CS = 8- +
CSINHy),-2e > * 3 C-5-5-C G

390G bobragrmnge dBgybo mociotromgsbal, 0s6oobe o grgdg oo
amanﬁ@nb Vo('vamj%nm

Aot gagrpomo St"vmo(]bdbnb 0603730309 Bbods0gd o o6 ogoeb
sbogorgdrrae argdedne @O0 © P60 9Ggdo goyrIRer
0Bzt ByBdésboo (KM-20) o SBeagrode podrggBabuemos aobbogydurmo ao-
30631050 20/c)-
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By ool s o giagbeob Beagbol dof oo
@ado Faobydarroo geraddy béido gerod e ol gho k1G00 gody

3obedg¥30 gabdzmoo: R = 1~% boog Cy @3 C, - ooebgdols (Au, Ag)
o

SBGgEEA0gb00 bsFglido o0 1db3nhodgbEob Bfyzatnb d-dghesdo.
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Beadysbogmoo (3bt. 6 oo b, 6%,
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Jbmbs @ gabbrob sBmmgdol bobobbob @odmjopgdrods JommEho EgBob

Undigéronoe

(Conu = 2Sii CoAg - 129 By
i 500 3o/ ba 0,1 ba/§‘8)
S| A uam@(]?mb pR p—
el bocnbbo,% borobbo %

30 50 60
100 85 90
200 95 97
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600 942 9%
700 903 94

9203 &Odboedo0b dapegro dobggbydycro docfmeroes 5-633 Lobdol gemgd-
ool godenggbydoo.

©3babs @3 39 bob mobodatn gobefarngde gsmmpob bobdido dooFimemos
500 30/48” gbob bodyatrgBol JormdyEBo. ssbonsh gsororéo gBob Lodsatogob
33bom 200-500 3o/F 06 ¢goc@n mdérmbs o g1 beob graddomadue-
653300b BohggbyBacro Fybodedobogo 96 oo 98%-b Fyocpgbl.

Gbhomo T
ffrmbo o 39 0berob SBracgbols batrobbob @sdeoeybmybs LEFo miebo o
3963beob bofgobo Job(396@GoG00bogeb (i = 500 u/3%)

bl Lofgobn | 59fbeeb bofgobe | odbeb | gohobodb
$OBGgGPeG0s, | grbatbebegos, | sdomgdo | edenpgdab
Sl

3l botrobbo, % | botaalbo, %
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40 200 94 98
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BUfogemoemos b wo gabberob bsfiobo geBsgbdtogogobs o q@jé@
agroenb goabyob boffstnl gogerbe acadestrndbisbedaodl ok damiturn:
(b6 7, bz, 7). Bopydeemo Jyeenanbo 3oa306636806, (8 grrgdesorcmodido -
b gobbdog0l Gamomydon 5 3a/c - 10035/, gergdddrg udted;oob
bocrobbo og3gemgds 86%6-o0b 9 1%-3coy.

306Gbeob Bdmbagasdo Bobio LoFobo 4o 3g6s00b 25 Ba/e~0o - 300 3/co-

300 3b60m 03eagols batrolbo a(3argbe 83% 006 98%-deog.
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40 96.0 92.0 85 83 |

50 98.0 98.0 - - |
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B. IMABI'VJIMJT3E, P YATEJIMITIBAJIA, M. MEYYPUJIMITIBWIL
B.I'BAXAPUSI, T. ATAMUST Bl

1)
101943

JIEJIOBAHUE THOKAPBAMM/IHOT'O ITPOIECCA
HEPEPABOTKH 30J10TO- U CEPEBPOCOJIEPYKAINMX
KBAPHUTOB MA/IHEYJIM (1'PY3UsI)

Pesome

13 paGoTe Janbl PE3yJILTATLI YKCHEPHMEH TAILHBIX HCCJIC/I0BAHUH IHJIpOMEe-
TAIULY PIUHCCKON HEPEPaOOTKH MameyIhekux (1 pysust) 3051010- 1 cepedpocojiep-
JKAMX KBAPIHTORB,

VCTanORJICHBI O TUMAIILHLIC YCIOBHSI IIPOLECCA BBITICIAMMBAHMS 30J10Ta K
cepedpa n3 TOHKOM3MEILICHHBIX (80%0-0,074 M) kBapimTon (Au~1,38 1/1, Ag~5,7
r/T) nocpejeTBoM kapbaMuuibix pactsopos (Thi0-0,5%; 1H,50,-0,4%,
1'e,(SO,);-0,3%). B yTuX yCJIOBUSX 1IPH HPOJIOJEKUTENLHOCTH Hporiecea 8-10 4
W3BJICUCHUE 30J10Ta COCTaRysieT ~90%,

T1oKa3aHO, YTO U3 PACTBOPOB, HOIYUCHHLIX BLITCIAMHBAHUCM KBAPIUTOB B
HOAOOPANHBIX YCIIOBUSX, H3BJICHCHUC AU M AL C OTHOCHTCIILHO BLICOKHMH 110K~
3ATCIBIMU BO3MOIKHO € HCHOJIL30BAHMEM B KAUECTBE COPOCHTOB aKTMBUPOBAH-
nbix yoicit mapiu KAJ T u CKT. pu jumrensnocty nponecca 4-5 1
OIHM COCTABISICT JUsH 30J10Ta - 95-97% (11ipy ucnonb3oBanun KAJD)

W3 HACHIICHHBIX YITICH JUTS IECOPOIHH 30510Ta M cepebpa onpodoBanbI pas-
JIMHBIC WHOATH; OTHOCHTCITLHO BHICOKME PE3YIIBTATLI HIOTYHCHBI C MCHOIL30BA-
HUEM B KauecTBe jiecopbenta kapdbamuuoro pactsopa (ThiO - 8%, H,SO, - !
2%); HPK HTOM 3a 4-5 1 CTCICHD JICCOPOIHI COCTABIICT ULt 30510Ta - 87-88%, a ?
cepedpa - 56-60%.

Ha aktuBrOCT paboUero KapGaMuIHONO PACTBOPA B 3AMKHY TOM IHKJIC “BbI-
IHEJIAMMBAHKE - COPOIHS - ICCOPOIIST OTPHITATENILHO BIMSIOT HPUMECH (COCIH-
HCHUSI MC, TIAHKA, KAJILIIHST M JIP), COIEPYKAITECS B UCXO/HOM MaTepuaie, Ipen-
JIOKEHA KOPPEKTHPOBKA PABOUEIO PACTBOPA JUIs BOCCTAHOBJICHUS HCXOJHOH aK-
TUBHOCTH.

PesynbTars1 IRCHEPUMEHTAILHOTO HCCHIEIOBAHMS TTOJITBEP MIIH BO3MOKHOCTH

HPCHMYIICCTBEHHOTO HPUMEHCHHS ITPOIECEA MICKTPOIKCTPAKITMH JUIs H3BIICUC-
HHMsl M3 THOMOYCBHHHBIX PACTBOPOB 30J10Ta ¥ cepebpa. B pabore juis peaymsanuu
HA3BAHHOT'O 1IPOTIE paspaboran v uctbITan jmadpparmennbii (KM-20) aiekr-
POJIM3EP € PA3BUTON HOBEPXHOCTBIO YIJICI PAGUTOBOIO Katosia. B 110106pannbix
YCAOBHSIX IPOLECCA MICKTPOIKCTPAKIMAM CTETICHB M3BICUCHHS 30J10Ta K cepebpa
cocraBjsiet 95-98%.

DJIOTAIMOHHLIM ODOTAIIECHUEM KBAPIHTA HOJIYUCH KOHIICHTPAT € BBIXO/IOM
7,4%, coneprkaimit Au~24,5%, A CTEICHDL UX BLITICAUMBAHUST M3 KOH-
HenTpata coctanisiet 94 u 90% CoOTBETCTBEHHO.

B paGoTe n0Kasano, 410 Julst IEPEPadOTKH MAHCYILCKUX KBAPIUTOB, CIEIBIO
M3BIICHCHHS! 30J10TA ¥ cepebpa, BMECTO IHAHMJIHOTO MOZKHO HCTIOJIL30BATE Kap-
GaMuJIHBIA IPOIECE. Y UM TBIBASE PE3YIILTATHI MCCIICIOBAHMSL, IPEJUIOYKCHA TIPUHI M-
TMAILHAS TEXHOJIOMMYCCKAs CXEMa KapOaMHUIHOM HEPepabOTKM MaJIHEYIILCKHUX
30JI0TOCOJEPIKATHX KBAPIHTOB.

CIICHB COP-
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G. GVELESIANI, V. GAPRINDASHVILI, T. MECHURCHLISHVILI, T\ //
V. SHAVGULIDZE, R. CHAGELISHVILI, M. MECHURCHLISHVILI, 445532
V. GVAHARIA, T. ADAMIA

INVESTIGATION OF THE THIOCARBAMIDUM PROCT
OF GOLD AND SILVER BEARING QUARTZITES OF MADNI
(GEORGIA)

Summary

‘The results of the experimental investigations of the hydrometallurgical pro-
cessing of the gold and the silver-bearing quartzites of Madneuli (Georgia) are
presented

The optimal conditions of the process of gold and silver leaching from the
finely divided (80%-0.74 mm) quartzites (Au~1.38 g/t, Ag~5.7 g/t) through the
carbamidum solution (ThiO - 0.5%; H,SO, - 0.4%; F¢,(SO,), - 03%) are estab-
lished. In these conditions the extraction of gold is ~ 90% at the duration of the
process 8-10 hour.

Itis shown that the extraction of Au and Ag with the relatively high outcomes
from the solution obtained by the leaching of the quartzites at the fitted conditions
is possible using the activated charcoal KAD and CKT as the sorbents. The de-
gree of sorption for gold is 95-97% (at KAD) at the duration of the process 4-5
hours,

The several eluates are sampled from the activated charcoal for the desorp-
tion of gold and silver. The relatively high results are obtained by using the carba-
midum solution as desorbents (ThiO-8%, H,S0,-2%). Here the degree of desorp-
tion for gold is 85-88% and for silver - 56-60%.

Theadmixtures (junctions of copper, zing, calcium and i.¢.) that are contained
in the initial material exert an adverse effect on the activity of the working carba-
midum solution in the enclosed cycle “Ieaching- sorption-desroption”. The adjus-
ment of the working solution to recover its initial activity is proposed

The possibility of the essential use of the process of the electroextraction of
gold and silver from the thio: olution is confirmed by the results of the experi-
mental investigations. The diaphragm electrolyzer (KM-20) with the developed
surface of the coal - graphite cathode is worked out and tested during the realiza-
tion of the above-mentioned process. The degree of the extraction of gold and
silver is 95-98% in the fitted conditions of the process of electroextraction,

The concentrate with the outcome of 7.4%, containing Au ~24.5%, Ag ~
88 g/tis obtained by floatation enriching. The degree of the leaching of these prod-
ucts is 94 and 90%, respectively.

In the paper it is shown that for the processing of the Madneuli quartzites to
extract gold and silver, the carbamidum process may be used instead of the cya-
nide one. The principal technologial scheme of carbamidum processing of the
Madneuli auric quartzites is proposed, taking into account the results of the inves-
tigations. =
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L L TBEJECHAHM, /T U BAITTABAJI3E, U. B. BAPATAIIIBUIJIN,
P C. PASMAJI3E, A. A. HAJIUPAI3E, 3. H. LIUKAPU/BE,
M. B. JOKJIIAHTUATIIBUIINA

HOJIYYEHUE CYJILOUIA CYPHLMbBI U3 PYJI PAUMHCKOL'O
(BO®XHUTO) MECTOPOK/IEHMST

Pesome

M'sy*!cuu KHHCTHKA ITpoLecca HCHAPCHUA AHTUMOHMIA U3 pasHbIX (])dellMH
PY/bI PAIHHCKOTO (30(DXHTO) MECTOPOIKICHUSL T)Kcuepumcn'runpugonmmu, B
Bakyyme (107 Mlla) u HHEPTHOH atmochepe aproua (107 Ml]d) B
‘TemuepaTypiom urrepsae 500-1000°C.

YCTAHOBJACHDI ONTHMANBLHBIC YCHOBUS TOIYUCHMs cysnhunon
BAKYYMTCPMUUCCKHMI ponece-(ppatims (-1+0,5) My, Temnepatypa 650 - 7()(3(,‘
TIPOJIOIDKUTCI ILHOCT ~40 MUH, BLIXOIINQ()MJLL Yo; Batmocepe aproua - (hpaxiwst
(-1+0,5) MM, Temneparypa 1000 ( HPOJIOJZKUTCIILHOCTD - 2 Haca, BLIXO ~97
Mace.%. YCTAHORICHO TAKIKE, HTO IPUCY TCTBYIOIIEE B MHEPTHOM atMochepe
HE3HAUMTCIILHOC KOJIMUCCTBO KUCIOPOZIA PHBOJIAT K OOPA30BAHHMIO ShO,: oxem,
B3AMOJICHCTRYS € Cyib(huiom, 0Gpasyer MCTAUIMICCKYIO CYPbMY, KOTOpast
MCHAPSICTC! B 3HAMHTCIILHOM KOJMUCCTBE IPH BRICOKHX TeMIiepatypax. Onbiramn
TAKIKC MMOKA3AHO, 9TO ONTUMAILHBIC yCinoBust VJIICHUS MBIIITLSIKA U3 pyabi
COOTBETCTBYIOT CIIC/YOIMM YCIIOBHAM: paspeskenue - 10° M la, TeMIIEpaTypa -
45(1((, HPOIOJZKHTEIIBLHOCTD - 2 Haca.
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G.GVELESIANI, I. BAGDAVADZE, I. BARATASHVILI, R. RA[MAQ@QU
A.NADIRADZE, Z. TSIKARIDZE, M. JLANTIASHVILI &

PRODUCTION OF ANTIMONY SULPHIDE FROM RACHINE
(ZOFKHITO) ORE DEPOSITS

Summary

I'he kinetics of the antimonide evaporation process from various ore fractions
of Racha (Zotkhito) ore deposits has been studied. Experiments were performed
in vacuum (10”MPa) and inert atmosphere of argon in the temperature range
500-1000°C

Optimal conditions of sulfide production have been established: vacuum-ther-
mal process - fraction (-1+0,5) mm, temperature 650-700°C duration ~40 min,
output 90 mass.%: in argon atmosphere - fraction (-1+0.5) mm, temperature
1000"C, duration - 2 hours, output - 97 mass.%. It has also been stated that the
presence of a insigniffcant amount of oxygen in inactive atmosphere provides for-
mation of Sb,O.: the oxide interacting with sulphide forms antimony regulus, which
evaporates in significantamounts at high temperatures. The experiments showed,
that optimal wndumns ofextraction of arsenic trom ore correspond to the condi-
tions: discharging - 10” MPa, temperature - 450" ’C, duration - 2 hours.
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T. 10 AHJZIPOHMKAITIBUJINA

PA3PABOTKA HOBOI'O ITPOJIOHI' MPYIOMIED O VIOBPEHITS
JUIS MEJIKOKPECTBSIHCKAX W ®EPMEPCKUX XO3sHICTB

Panee namu ObLUI0 pa3paboTaHo OPraHO-IICOIUTOBOE YIOOPEHUE HA OCHOBE
CBEIKETO IITUUBLETO TIOMETA MJIM CBHIBIX YKCKPEMEHTORB M TPUPOIIHOLNO IEOIH T
(IUIMHON THIIOIMTCOEPIKAIIETO TY(ha), B34 TOr0 B COOTHOMEHUH |11 1 u3BeCIoro
noynassanuem “Tleonak’ [1]. YCTanOBICHO, 4TO HEOJIMT HPOJIOHIMPYET BBI/ATY
A30TA CEILCKOXO3AMCTBCHHBIM PACTEHUSIM, Y10 HO3BOIBICT UCTIONIL30BATEH HHOMCT
MM CBUHBICOKCKPEMEHTEE €3 COOTBETCTBYIONICH BLIICPIKKH UX B XPAHMJIHATIAX

13 KJMHOITHIIOIMTCOIEPKaX Tydax, mectopoxkienust Teysamu (1 pysus),
KOTOPBIE HCTIOJIL3YIOTCS JUISL IIPHIOTORJICHHS 1IEOHAKA, CONEPIKATCs HCOOXOMMBIC
JUIsE HATAHMS PACTEHUH MHKPOYICMEHTDI, KOHIICHTPAIHMsL KOTOPBIX HEBECJIMKA 1
KOJIEOIETCS B JIMANA30NC KIapKa |2 ]. OHE TOKCHUHBI TOJILKO B GOJILINMX KOHICHT-
pal(mlx[B] I\;)()ML, TOLO, BICOJMTAX B KAUCCTBE OOMEHHBIX KATHOHOB CONCPIKATCs
Ca'" Mg "K' u Na', KOTOpbIE TaKyKe MCHOIL3YIOTCs PACTCHUAMH. L leonuT B
GOIBLIIOM KoJMueCTBE (60,6%) coneprrut SiO,, KOTOPLIH CoCObCTRYCT Yty -
HICHKIO (PUBUUECKUX CBOWCTB HABO3A M CTPYKTYPUPOBAHHIO THKEIBIX 1H04B [4]

JIpyro# COCTaBHOM HaCTLIO HEOHAKA SBIICTCS CBEKUE GECITONICTHITO MBI
SKHJUSHHA WM HTOJTY/KHJIKE HABO; B HOUBY MOCTYTIAIOT BCE HEOOXO/IMMBIC PACTCHUSIM
MaKpPO- K MHKPOJICMCHTBI.

Huoke B abu1. | IPUBEICH XUMUUCCKUH COCTAB CBEKETO GECIONICTHIIOMHOIO
HABO3a C PANMUHBIM COJICPIKAHMCM BIATH

YMCHBIICHHUE KOJIMHCCTRA BIIATH BHABO3E CIIOCOO
KAMCCTBCHHBIX TTOKA3ATCIICH

TaK Kak KIMHOUTHIOIMTCONCPKAIIN Ty(h OGazaet GOIBLINON 1 011013
THTCILHOM CITOCOOHOCTBIO, TO OH JICTKO aJICOPOMPYET BJIAIY HABO3d, O0Pasyst Chi-
HYUyI0, JIMIICHHYIO JIyPHOTO 3aItaxa, Maccy.

JL1st MEIKOKPECTBARCKONO XO3HCTRA HPHTOTORJICHKE TAKOIO y/100perius e
TPCACTABIBICT 3HAUUTCILHYIO TPY/HOCTD. I3 simy oObemom 1,5x1,5x0,5 mmome-
HRIOT GECHONCTMIIOHHDIH CBEKHIA HABO3, B KOTOPBIH I00ARJISCTCS PASMEITHICHHLIH
(1-3 MM) HEOJIUT B KOJIMYECTBE, YKa3alnHOM B Ta0J1. 2 (B 3aBUCHMOCTH OT KOJIH-
HECTBA BJIAIM B HABO3E). DTa CMECh MOKET OBITh MCHOIBL30BAHA BB KAYCCTBE
YIOOPEHHST UEPE3 HEIEIIO TTOCHIE U3roToRNIeHUs . OJIHAKO, KAK HAMH [OKA3H0)
PANCE, BOMHOIHX CITyUasix JUIS BRIPAIIHMBAHHS CCITHCKOXO3SHCTBEHHBIX KYJILTY,
0COBCHHO OBOITBIX, TPEGYETCs LM TESILHOC HCHONL30BAHME MUHEPALHLIX
yroGpenuii [ 7]. C ielsio u3rotoRIeH st yI0OPEHHst OHOPA30BON0 HCIOJIB30BAHHsT
Heonax 0GOramacTes ONPEEICHHBIM KOJIMYCCTBOM MHHEPAILHBIX yI0Openuit
(rabun. 3).
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T1OCBBIC MCLITAHMS HCODOIATCHIONO K OGOIAICHHONO HEOHAKA upn%\mﬂ;(
ua apsabanckoii oubirioi crammmu opoiesojacTsa HUW semiengiiss gy
OCHOBHBIX OBOIHBIX KYJILTYPax (TOMAThl, KAIlyCTa, JIyK, Orypeil, KapTo(esin,
Oy3). Tosyuenumbie pesys b1 CBUJICTEIILCTBYIOT O TOM,
UTO HEOOOIANICHIILIH HECOHAK O0CCICUMBACT IPUBABKY YPOsKast B npe/iesiax 20-
30%, a oboraieHr 12 40-50%, € HOHMKCHUEM CCOCCTOMMOCTH B CPEIIHCM Ha
80-100 J1apu B PACUCTC HA TOHHY HPOYKIHH

Taknum 00Pa3OM, M3 BBIIECCKA3AHHOLO CHEYCT, 1TO MEIKUE ITPOU3BO/IATCIN
CCIBCKOXO3SHCTBCHHBIX HPOYKTOB 0€3 0COOIX 3aTPY/IEHMH 1 GOJILIIUX pac-
XOJIOB MOFYT BJHOBOEC BPEMSE FOJI H3TOTOBH T M 3alIPABMTE LCONAKOM YIACTOK
KAK J10 3 0JCBOH BCUAIIKH, TAK U IEPEIIKYIILTUBAIACH 35101, Hopma BHECeHMs
HEOOOTANCHIONO Heonara 10-20 1/ra, oboramennoro - 3-5 1/ra.
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ELABORATION OF A NEW PROLONGED-EFFECT FERTILIS
FOR SMALL FARMS

Summary

In the present paper a new technology for preparation of the organic-zeolite
i considered. It implies the differential utilisation of the natural
zeolites and mineral fertilisers taking into account the humidity and contents of the
nutritious elements in fresh manure.

Itis known, that natural zeolite “Clinopthilolite” is a hydrophilic adsorbent, that
is why when mixed with manure in the certain proportions it rapidly consumes the
humidity and produces the odourless powder, which may me used as a fert
after one week. This fertilizer, when applied in amounts of 15-20 t. per hectare
increases the productivity of vegetables by

0%. Itis also known that better
results are obtained if organic and mineral fertilizers are applied together.
laboratory research has proved that if mineral fertilizers are enriched by the
“Zeonak™, taking into consideration the volume of nutrient, the amount of the fer-
tilizer to be applied to 1 ha is reduced to 3-5 tons and the productivity increases by
40-50%, which doubles the benefit.

Small farms may without any problems and/or additional costs produce the
mentioned fertilizer on their sites and apply it successfully during the ploughing or
soil cultivation.
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MEXAHW3M PAGOTBI XAJILKOIIMPUTHOT'O
CYCHEH3HOHHOL'O WIEKTPOJIA 1IPU AHOJIHOM
PACTBOPEHUMN

Pesome

Hiceneonan Mexatmsm paGoThl CyCiCH3HOHHONO MICKTPOJa 1 3 MaJIHEYIIb-
CKOIO XQUILKOIMPHTHOIO KOHICHTPATA 1IPH €10 aHOMIOM pacTBopermu B 30 1/t
H,SO, C1OMOMIBIO 30H10B W3 IWIATHILI X XUILKOIUPUTA.

Ha OCHOBE HOJYHCHHBIX HKCHCPUMEHTAILHBIX JAHIBIX BHICKARHO TPEUIONO-
KCHAC, H10 AHOMOE PACTBOPEHAE XAJILKOIHPHTHOTO CYCHICH3HOHHONO WICKTPOJA
TIPOHCXO/MT HE TOJLKO HPH KOHTAKTC CaHO/IHBIM TOKOTO/IBOJIOM, HO U B OGLEME
pacIBopa
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94
THE BEHAVIOR OF THE SUSPENSION ELECTRODE DURING2=0£10)
ANODIC DISSOLUTION

Summary

I'heanodic dissolution of the suspension electrode made of Madneuli chal-
copyrite concentrate in 30 gl H,50, solution was investigated using platinum
and chalcopyrite probes, §

The experimental Its suggest that the anodic dissolution of'the chalcopyrite
suspension electrode oceurs not only when the electrode comes into contact with
the current fidder bui also in solution.
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H. A. PABMAJT3E, P. I TYTITYPAIIBUIIU

O30HHASL OYUCTKA HUAHCOJIEPIKAIIMX CTOYHBIX
BOJLI/O “A30T” (I. PYCTABH)

Coobmenuell
MCCJIEJOBAHUE BIMSIHUSE KOHLIEHTPALIMM LIMAHUA-MOHOB U
MPUCYTCTBUS CHIMKATE/ISI HA O30HQIMTHYECKOE OKHMCIEHUE
LHMAHWIOB

Padota sBIsicTes NPOIOIIKCHUCM UCCIICAOBAHMI 110 OUMCTKE 3aBOJICKHX
crounwix BojL (CB) 11/0 “Asor PycraBu, COJCPKAIMX HPOCTLIE IHAHM b
BBICOKOH KOHIEHTPAImMH ~S517/11 , C MCiosb30Bauem o3oma [ 1]

MeTo i HKCHEPUMEHTA M 000CHOBAHME BBLIGOPA 030HA B KAUCCTES pear
Ta-OKHCITCIISE HPUBC/ICHDBE B COO0IICHUHM 1.

BIMstiMe KOHICHTPAIMY IMATTMJ-MOHOB HA TIPOTECE 030HOIMTHUCCKOIO
orMescHus imancosepkanx CB /0 “A301” GbUI0 M3yuCHO B pEJIEax
KOHICHTPaImii 0,63 - 5,26 1/51. J1aninie 510l 3aBUCHMOCTH IIPE/IC TURICHDI 1Ha pHc.
1 nnrabl

H-

W3 puc. | BUUO, 41O KHHETHUCCKUC
KPHBLIC OKUCIICHHS! THAHMI-MOHOB 21O 1Ha-
HATOB JUISH BCEX HCCIIC/YCMBIX KOHIICHT-
DAl HOCST JIMHCHILI XapakTep, a pac-
CUMTANHAS BCJIMUMHA TAHTCHCA YIJIA Ha

KJIOHA HPSIMBIX OKMCIICHMSE IS BCCX CIty-

HACH MMECT OJHO M 10 5KC 3HAMCHHE.
Pacuer pacxosia 03014 B 11pejieiax
HCCIICIYEMBIX KOHIICHTPAIMH HUatu)1-
HOHOB € yHETOM HOTPEIHOCTH YKCTIEPU-
MCHTA 1oKasbiBacT (tadut. 1), 4ro Ha
OMHH MOJIb LHAHH/I-HOHOB PACXO/yCTCH
~L,1 Moy 03013, D1 JanHLIC HAXOMIT-
€51 BB COIJIACHH € JIAHHBIMM HPC/ILITYITICH
padoThr [1]. 3aBLINICHHLIC 3HAUCHUSE
pacxoza o3oma-3,10u 1,65 Moy na oymn
Prc.1.3aBHCHMOCTE 030HOTHTHICEKOIO MO IHAHMI-MOHOB JUB KOHTICHTPALIMAR
ORHCIICHHS LHAHCOACPAUIIN 1po- 0,71 1 1,33 cooTRETCTBENHO (Tadu. 1),
H3BOJICTBCHHBIN CTOKOB OT KOH- oGLiCHAIOTCS MAJIOH KOHIICHTPAMCH
HCHTPAAN LMAHKA-HOHOB (CKO~ 1y yy 1 oHOB 1 GOJIBITHM BpEMCHEM
| om0 DHG <0 e O30HMPOBANHS -1 5 ML JUst YTHX JmByX

V pactnopa - 50 ma, @ coeya - o ‘

KOHIICHTPAIMH (K3 BCCX TTPUBC/ICHHLIX)
- 50/m.2 - 2.5 /1 3 - 1.3 r/n. MPOTECC OKMCIICHMS 3aKAHTMBACTCS 3a
4 .06 r/n BPCMsi, MEHbIICE, YeM |5 MunyT.

0 10 20 30 40
Bpems 030HHPOBARHS , MHH

36 Mm. b eroaGa pactnopa -308)




DTCHOA Vi Y e pac a a 5 -

OTcrona 1 yBenueHe pacxosa 030Ha = S35y

Tabmig @i 220101945

Pacxo 030Ha 10 IKCTIEPUMERTALHBIM AQHHBIM OKHCACHHS IPOHIBOACTBEHIILIX
HHAHCOACPHKALMX CTOUHBIX BOJI

[ Koanucerso CN-rouon  p-pe. | Pacxoa osona a
i 1 yom ON Tpuvenanme
Os0mHpOBANIILL Mo,
0 3,107 | J
0 _ L65* | Bpems osomuposanua - |
1,12 15 mun, V pacteopa - |
102 18 M2, h croaga p-pa - |
109 Sev, @ cocyma - ‘
3 16 Mw, * - oBwscuerme |
099 | srexere |
|

Tonyuetble anibie NO3BOMSIOT YTBEPHK/AATb, UTO POLECE OKIICICHIH
UHAHKWJIOB /10 LUHAHATOB MIPOTEKAET € MOCTOAHHON CKOPOCTHLIO 1 ¢ aB 1
KOHLIEHTPALMH LIHAHH/1-HOHOB.

Paccuntannoe 3sHaucHme pacxo/1a 030Ha Ha OMH MOUL LHAHIIOR VKA1 BACT

Ha TO, YTO. HE3aBUCHUMO OT pa3baBiCHUA, MIPOLECC OKUCHCHNA HHAHIIOR 10
UHAHATOB NPOTEKAET M0 OTHOMY M TOMY 7Ke MEXaHH3MY.

HTo KacaeTes MeXaHH3Ma 030HOANTHUYECKOTO OKHCCHIS HIAHN-HOHOR, 110
HALLIKUM MPEBAPUTENIbHBIM AaHHBIM, NIPEnouTeHue oraaercs OH - pazitkaiam.
B nonb3y 5Toro npernonokenns ykasbisaer o1 Gakt. wto wancosepkanine CB
1/0 “A30T” uMeloT wenounyio cpeay (pH~11.75), & kotopoii, cumracres
OOWIETPUHATBIM, FHAPOKCH/I-HOHbI OKA3BIBAIOT KATAMHTHUECKOE BO3ACHCTRIE HA
MPOLIECC CaMOPA3I0KEHHA 030Ha ¢ reHepaimeii Ot 1-pajtnkanos rio peaxuunu:

0O, +OH — O, + OH

OGpasyiolMecs 030HK/I-MOHb! MOTYT AHCCOLIMHPOBATH, Talke reHepupys OHl-
pajmKab:

O, + H,0— 0,+OH + OH

OH-pamkaisl, OGPa3yIOIHEcs M0 ITHM PeakuusiM, MOFYT NpHHIMaTh
YUYaCTHE Kak B MPOLECCAX OKMCICHUS, TAK It B JAPYIUX PEKOMOHHALHOHHBIX
npoteccax.

VeTaHopieHne MexaHu3mMa OKMCIEHUs LIHAHMA-MOHOB 10 CTabHIbLHBIX
MPOYKTOB ABJISACTCS TEMOF HALLINX 1abHEHIIMX HCCIe0BaH M.

OHUM 13 TUMUTUPYIOUIHX KHHETHUCCKNX (PAKTOPOB. BAMSIOLLMX HA OKHCICHIE
LHAHKIOB O30HOM, SIBIISETCS TIOBEPXHOCTH CONPUKOCHOBEHHS PEarnpyioninx
HacTHLL

OnHOM M3 IOTIONHUTEBHBIX BO3MOKHOCTEl YBEIMYEHUS KOHTAKTA 03QHa C
LMAHK/1-MOHAMH, KPOME HCCIIeIOBAHHBIX paHee (MopucTocTk GapboTepa, anaveTp
cocy/na), ABIACTCS 3arpy3Ka peaktopa ChillyudHMi MaTepuanamMiu - Meckom,
MapuIAIMTOM,CHMKareaem 1 1p. B iannoii paGote cuinkaresib Gbiil MCHIONL20BaH
110 /IBYM APHUHMHAM: BO-TIEPBBIX - /151 YBE/IMUEHUS! [IOBEPXHOCTH COTPUKOCHOBEH 5L,

23. Jodoob bgans @ 25, Ne3-4
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M BO-BIOPIX = JUIs1 YMEHBIICHHs! “TIPOCKOKA’ O30HA B CHITY BHICOKOH wxu»pﬁlxu‘ﬁnyii%/
CHOCOOHOCTH CHiMKaresist. O30H aICOPOUPYETCS! B 3HAMH TEILHO GOJILINCH CTAFAINNG Y2 (|
UM KMCIIOPOJL, @ 421COPOMPOBAHHBIH 030H HAMHOTO CTAGMIIbIIEE ra3000PABHOTS! 1952
MM KHIKOTO [ 2]

Houg CPUMCHTE JIAHHBIM, BBICOTHI CTOJIOA
(h) CHIMKATEIsE IPH IPOYUX OJIMHAKOBBIX YCIOBHSX = CKOPOCTH HOTOKA 030H=
KHCITOPO O emecn (OKC), 00BeM pacTBOPA U KOHICH TPALMS HIHAHUII-MOHOB 210
onpx oro HPHBOJIAT K ) CKOPOCTH POTIECCA OKMCIICHHSI
(pUC. 2, 3). YBEIIMHEHHC CKOPOCTH OKMCIICHHS! TIMAHHJIOB OTHOCHTCIILHO HX CKOPOCTH
OKHCJICHUS B OTCYTCTBHE CHIMKAICIsi MOKHO OOBACHHTL YBCIUUCHHEM
TIOBCPXHOCTH CONPUKOCHOBCHHSI 3a CUCT CHIMKaresist. T Ipu Masibix 3Haucuusx h
HOBEPXHOCTH CHIMKATEIIS ¢ aJICOPOUPOBAHHBIM 030HOM MaJia, M CKOPOCTH
HACKIIICHHS PACTBOPA O30HOM, A CIIC/IOBATEILHO, K CKOPOCTEH OKUCIICHHS IIAHM/1-
HOHOB, MPCBOCXOMT CKOPOCTH ACOPOIMM 030HA.

JIILHCHITICE YBCIIMUCHHUE BBICOTHE CTOJIOA CHIMKATEIIst 110 30CM HPUBOJHT K
PE3KOMY YMEHBIICHUIO CKOPOCTH HIPOHECEA HOCIIE 20 MHHY T O30HHPOBaMsi (PUC.3,
ipuBas 3). Llociie sxe 60-T1 MUHYT HPOHECE IPOTEKACT CO CKOPOCTHIO, JAKe
MCHLILICH, EM B OTCY TCTBUE CHIIMKAresist. CIIGYET 3aMETHTh, 410 “IIPOCKOKa”
O30HA, KAK M BO BCEX CITYHAsX C CHIIMKAICJICM, HE HAOIIONACTCs! Ha HPOTSKEHUM
BCErO nponecca okuesenust (115 Mun), T0r1a Kak B OTCYTCTBME CHIMKATCIIsE OH
MMECT MECTO YIKE Ha 7-10-i Munyre.

Oreyrersue “npockoka’™ 030Ha € OJUIOBPEMEHHDIM YMCHBIICHHEM CKOPOCTH
HPOHECCA YKA3BIBACT HA YBCIMUCHHC HOBCPXHOCTH CHIMKAICIIsL C aJICOPOH-

2
2 B
=10
T
z
2is
6
0 5 10 15 0 20 40 60 80 100120
BeicoTa cTonba—h cHIHKa- Bpemsi 030HHPOBAHUS, MHH.
-rens, cM
Puc.2. Buusiue BLICOTH cTonGa CHIlM- Puc.3. Biausinne BhICOTHI cTOJI0A CHIIH-
xareas (h) Ha okucrenue mpo- KATC:ISL HA XAPAKTCP KPUBBIX OKHG-
M3BOJICTBEHHOrO pacTBOpa Lua- JICHHSL IHAHKL-HOHOB (CKOPOCTH
HHAQ HATPHA O30HOM (CKOPOCTH notoka OKC - 0,1n/mun, V pact-
noroka OKC - 0,1n/mun, V pact- Bopa - 50 w1, @ cocyita - 22MM)
Bopa - 50 M1, D coeyta - 16 My, 1 - Ges cnmakaresst, 2 - h o cHim-
BPEMSI OIOHHPORAHKS - 20 MHH) Kareas - 15 ou; 3 - h crumkare-

ast - 30 em
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- - SN
POBAHHBIM 030HOM. CTa0MILHOCTL KE aJIcCOPOUPOBANIOIO 030HY
(EE o TG o ) UPUBOJIUT K YMCHBLIICHUIO CKOPOCTH HACLIII{GHIGEY ]
aacopouIn 1ecopGu Al 00194
PACTBOPA O30HOM H, KAK CIICICTBHE YTOTO, CKOPOCTH OKMCIICHMS Tatm Gl 195
nalact.
M3 Brimieykasannoro cienyet, 9ro HhQert cumkaress, kak cpejieTBa
YBCIMUCHUS HOBEPXHOCTH COUPHKOCHOBEHMSL, HaGIIOETCS 10 ONPEICICHION0

SHAMCHHMSL BLICOTBI €O CTONOA, BBIIE KOTOPOIO JACHCTBUC CHIMKATCIIs
YMCHBIIACTCS M JIAKE CBOJMTCS HA HET 33 CUCT YBEAMUCHUS! A/ICOPOIMM 030Ha
Ha HEM.

TIpeutonomenue 0 BOIMOKHOCTH yMCHBIICHHS PACXOJIA 030HA 3 CUET €10
XOPOUICH aJICOPOUHOHHON CHOCOOHOCTH HA CHIMKATCHC, 4 OTCIONA W
HPOJIOHIHPOBAHHOIO JACHCTBUS B PACTBOPE, KAK HOKA3AIIM YKCUCPUMEHTI, HE
OINPABJIWIOCH B CHITY BBICOKOH CTAOMIILHOCTH 2JICOPOMPOBAHHOIO 030HA,

MECTHIVT HEOpranmeckoi xusin
 ektpoxsmit my. P Artaase AH Uyt Tocryiutio 06.07.1998

6. ®5%85d3, &. 010BTOSB30(0

3. @OLMISBNL L/ ,,5MGOL GNSEBIBBIITCN FOIRNBSGI FIIBOL
JOFBIERS MBMEOL LEBVSLIZN0)

B0OS60R-0MEIBOL SMEBIESHSGO0L RS LOLNASBITOL BSWIENL B5FMSFLIZS
BGOSE0RIBOL MEMEMTNGVH ROJSEB335%I

bgbopdy

o3B3, 61 ©oggob30L (o ot ook ool oo (0sBog-0eBbols
ST6GBEB308g, Boged odyncondimos o8 LobdsBo stlybicn bograsgneby.
(09bo@-0eByBob ogebagab Jobadngzibo dbydol Lifebbsbrgobo babosamo
sbob gimbols @bgBlo dzxeogo 3663ycmrbon o (05Bog-0mbybob o drgrtyy
bbb bocrggob o ongag) 866356y meabs dowmmomgdl 0dbg, émd (soobogonBob
9963:30b 3egb0 FgbFogroro JrBGIbBAGa0b BotarmyiBo (0,63 - 5,26 /)
0800l dyyodogo bokdoloo.
bogrogorgob, g Bubgdob baeoedotob asbbronb godémtol, seacmgbo
33000l obo Lgghob bodoggmob oy 356836yeebodioy. lytob bodegmob
Bdeaedo Brws Logrogepgob dopotmo sEbrtbGognro whotobo oo dolity
@brbBolydrmo cbmbob Leborrihebol gode sdGathgbl (osbomybol gbagol
36ea3gbob Lokdodrgb.
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N. RAZMADZE, R. TUSHURASHVILI

OZONE PURIFICATION OF THE CYANIDE-CONTAININ
JAGE OF RUSTAVI PRODUCTION ASSOCIATION “AZOT”

&

INVESTIGATION OF THE INFLUENCE OF CYAN'E" © Y
CONCENTRATION IN THE PRESENCE OF SILICAGET
ON OZONOLYTIC OXIDATION OF CYANIDES

Summary

“The dependence of cyanide oxidation on the cyanide-ion concentration and the
silicagel presence has been studied

It is established that oxidation of cyanid-ions does not depend on concentra-
tion, but depends on the presence of'silicagel in the system

The linear character of kinetic curves of cyanide-ions oxidation with constant
slope and the invariable value of ozone consumption per 1 mole cyanide-ions indi-
cates that the oxidation process proceeds with constant rate in the consentration
region under study (0,63 - 5,25 gr/D).

The influence of silicagel as the factor of the increase of contact surface has
an effect up to a definite value of its column height. The further growth of the
column height decreases the rate of cyanide oxidation process because of high
adsorbility of silicagel and stability of ozonc adsorbed on its surfa

DOGIGISTGS — JIMTEPATYPA — RE

RENCES

. Pazvaose H. A., Tviypaweun P. I V3sectust AH 1pysun, cep. Xum.,
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856256'380L JS6BIVIN SMEGIEGGHSGNRE IIISGMEOBIG) 89635
6:380L ROMILOROL FSHIMIBOL BMB0IGIN A3IEIBLNL BSVIRMBI-
LadS

Josmrzyob 3Bo68ols g96anzm0 gmBEA9GNEE grradtaedbién dobs-
Biyfob oorbogeol G3R) fFobdmnBoliob bovd o bilberaegBo 6o’ Agséan Boto-
ool bsbocn dongo 8Bo6idooBo Benado, (rerdgmogs 14-18% Bobaobirl Bocsonb.
g0 39b godenggbgBo oo ofab. Bubasbilob domogro wobogebaydo emodybob bo-
boon brgoob BeeraEob bob b Fotrdmndeye 3oty o, Babodedaboro, od30-
b ool ggmberdl s BohgnByBeribl. gb gorgdeabo 3Ebsbaaogh Beody-
Bogoob Bobabiols ododBoon sdeormgab s sormadenradobs.

356306253000 do00¢0 Bodhy0b dacobe gob3atrdybieos daddyon -
o0 bgaalghn. ogn oomgormabfiobybl Bykens lpbernnbl: Abgsbiob gob-
820 S 0E0b oaob Sbac-Rormboob botagol oo, Grerdgmab Ty-
@g3e ogbeieno 3620680l 46336 o Bo(ab, 3otree Mn(IT) mbogobs,
Min(II) oo Mn(IV) exlioggdls smagbormo gmbabeodob godmdymeyol sogota-
@305 FgorrblBaroo; goderdrriob Bydons binbidBboob gyl odog 3o6-
B30l 000300 JB B Bofiorrgo acsbiybobigab aofagron deBom. go-
deayzayzob o0 Bofforeiboog gobodtrogmyBol culgbsogbols b MnO émonéa-
bl H, S0, 01563 8560680l Ubgo mliogonio sy dotocbyo of obLiy-
B o G 06 g35biBo, brlyo082-ob Foadegbol dgets Bolhgfl foldcrsco-
836 (3borns, BBi3ob3006 Bemodbenh cosootrgburo doebingdybo deaoblbybo,
111 39Bbear09E0B BBl o aobotH 0Bl gyt dobsbimlob ogo-
©3760c0 JB3BGAoG00ts6 dobabuynb odnfigns dobowybo ¢y ooy
© ggebeidogerro Johggbydergboon. dobsmgob srcsoergdycos GamorBgbob Ty~
Bo 33%-0b Fobdergbob ¢ bercrergoind L dsBo.

820l fotadeyob BobgBderbols gordebybbob 3db6om, geddydoab b-
@0sty boazor oo Faeobor FeSQ), brdmob owdpgho 1ot MnQy-ab
B0atn gotgores GFedogmo [ 11 goBsgodrocBemo godmgabe ofbs Jooms-
?ob 360630l cobarrbatrolbergobo gobBmBagirmn jBBBmetn  oprmdomo-

o.

532203080 Rarotreoe L, SbeadsBo' soragogro 8o60biols gmb(3g6baob bobg-
b9, o Fgogegee (%): Mn 55,19; MnQ 2,70; Si0, 10,20; ALO, 1,80;
Fe,0, 2,33; BaO 1,24; CaO 3 45.

“oedoBob bobob Fwanborreide oger (%): Mn 14,38; MnQ 2,55; Si0,

16,87; CaO 9,83; Fe O, 3,10. ; ’

8329300 dgomio sefgbogros [2]. :

356206130L oeagBogmo JrB e Lot dobgobindol sdefzorraol 3db-
Boon, godeadyzyiol 3ol 3 @pdagrztn Jotrdydals cosbomagboe, darmiabo ho-
Gobro mobogobrerol sbisbalbdnderore 8o6306mdol swwagbor s GibEAe®bs
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VIIVUITEHME HEKOTOPBIX IIOKA3ATEJIER IIPON3BOAGHTEA (/)
WIEKTPOJMTUYECKOM JIBYOKUCH MAPI'AHIIA M3 MAPLAH-
IEBBIX OKUCHBIX KOHIIEHTPATORB

Peswome

C HEIBIO YTy ITICHHST TEXHOJIONMUYCCKHX M YKOHOMHUUCCKUX MTOKA3ATCICH 11PO-
M3BOJICTBA WICKTPOIMTHUCCKOM JIBYOKMCH MapraHild M3 1MaTyPCKOTO MapraHic-
BO-OKHCHOT'O KOHITEHTPATA HA CTAJMAX BLITETATHBAHMA M HCHTPAIM3AIMA LIPH-
MCHSIOTCs Cynb(aT xkesesa (11) M HU3KOCOPTHBIN MAPIaHIICBLIH KapOOHATHLIH
KOHICHTPAT. YCTAHOBICHBI OTHMAJILHBIC TAPAMETPHI YTHX CTajtHii

Ha OCHOBAHMY MOJIYHCHHBIX PE3YJILTATOB PA3padoTaHa MPUHIMITHAILHAS TEX-
HOJIOTHYCCKAs CXEMA, KOTOPast 00CCTICHUBACT O30 TXO/IHYIO HEPEPAOOTKY ChIPbsi

R. DUNDUA, M. DZIDZIKASHVILI

IMPROVEMENT OF SOME PARAMETERS IN THE PRODUCTION
OF ELECTROLYTIC MANGANESE DIOXIDE FROM THE MANGA-
NESE OXIDIC CONCENTRATE

Summary

The iron (IT) sulphate and manganese low-grade carbonate concentrate is used
at the stages of leaching and neutralization to improve the technological and eco-
nomic factors in the production of ¢lectrolytic manganese dioxide from Chiatura
oxidic coneentrate Optimal parameters for these stages are established.

On the basis of the obtained results a prinicipal technological scheme that
provides waste-free processing of raw material worked out.

COGIGISIGS — TUTEPATYPA — REFERENCES

1. Jywoya P. I, Jfodpoxomoe I I, XKITX, 1982, 8, 1831-1835.
2. b0 é. opbosdgorro 8. Ladebagyrmb BgBoghyboms agomgdock 3oy,
Jodoob g, 1999, 25, 1-2, 151-154.

S



SO SN0 B |
MUK HAYK I'PY3UH D //

25, Ned-4 CEPUSI XMMWHJ( Y

(T, A60:
W3BECTHS AKAJ
B0BG0L LIGOS 1999,

3IGE0IGIBOL OGS0 S6
D53 631.8:54(09)

6. 35Q0NIG0Y, 5. RMNII, . BNL3SGOBINN),
3. 3MKNSB300

(GBMBIBN 6NOSROBNL dS6SIMBNIGIBOL BIALSLIS d3I
LO3OGAIBIMBO

FoabiSbndydo 3gBotrgems dobgtoruto sabob Fgbobgd 3oddgnyboo
30 spextodobgbol g3edol aérob0 813600l BBt dogmobiol doyér
e 30oBiyBoo Boseogab Bogmgaérgbob dBonérnen Bybfogemob aéro-
a0 Boggeo XVITI-XIX boyy gerfbi)830 gocrgéovbol, delgbaeb, mgaéols,
gty @ Ueaboggbob o Ubgooo By, aromtdob odogy dyérocigdo
byl otaagmos ysogmo sl hedegogmobydo gd-
mmansmbmob Beagreihegol, Botdygols, dmam')nb o Lbgooms Bbgoumerg-
o 19-22],
Jotrnggemeb Ubgogsbbgs girmbol 6 180l @oboboomdod 8omo Boymaing-
ol Bobggogom Xl Loggeiido sbobgo 33130 gobuidtho dogmbodgogol 553bed-
oo badgambe bajotrogarembe™ [2, ag. 292-293 ], XIX bovy 6530 doffol
aoE Sy )Bobam'}nb Ubgogoobbo biBzomybyol &oamm]s ,M an']dcv'ggo 63
b, 3d30g00b, gargodals, Gobodde; Bbed -
("m\ﬂqn@nb ©o bb’;emo Bordgdo [3, 3.7
133006730, 68 bedotrggeeeido gogogrydom oy wbos 3mbrwsn gty
@0 Fordenpgho Bbidérng Loy oo omo godeaggbybob oroerdeordsby. oda-
b0l FdgBol g96s30bmdybros doforndmddebol aobgomotybob Fyenaew
o 9B EorRa.
o0

5 bogoombydol Bbobyd Fodemgbo Fzoddbeo Rgg-
e faotar o @G Gbobgbob o -
groga) 3obogrgbol gobbogngol boggy sty
12010 Sobginonsgebos debagdgdo, Gedgrgdbog 353@(,'@% oddey-
@ gb5B0 sbope \Eow)«]mu derdboraloreabols Tybobd. o8 cgagbioo Bydobbodigaego go-
200650 g8 daer Lodgdbigo Bo . §. 1 smebficgiemob dgmin bobggatiBo. anfdu-
@b noBobdo gegrboro 3ol demagénbiob boddegne dofomdefdegds oge @o
.)']n(’_‘)mau() g0 el boffdobiob Belboderggdimoe deabgen @]("wdq&)m Tt
65000 40 o 9307 B0, ool bbo-ombsBo 3o8e0fgal [4, . 65 1. dgnem g
byoiBo Jn\;o(vr?(‘:«]a Jeob Bomaro ol aBaealidrnBymmos sédgmenéo oo
béog ]w,l, "a henpece odebogo bobmggra-bodyn@Bym oobomgbo oo Ubgs dbogmydo
[4.

o g obimbagmbol 3péhepadgh (6aboo ymebyodo
o obygy 0321353080698, G gg03@acgde [5,33. 731
, 4o bu.;ﬂL G0l ©o gobob sduogBob Fbobyd orogal ..anma-
60030930 Beapgoubirdls Byhdgbo obmogmbo ©o a1mabogn bgbhedmba (3.
§. 64/63 - ob §. 23/24). 030 5By sz oBBogh o golorgbab, trend g

352



byoBo Lyrob goreadefBoags oBrnddenemog o gogno 2 ogn dgiob ao{'ﬂmt( ‘(%
303b 00”6, a3 1241, odogg abbunemgd 95 (B0l obobd :
i oo Bogignn Jg g 0 oo Boeog b ﬂém R
Bob Sbhoam 0Byt oo doo drdy B0 grxdobgzemo daggbol 3¢t -

60 043696 600l Booago 0dwbow Bogmennén grgogs. éxd bob dotengo
bsbgbagrom Booglo yobo o debogorl odggexws. 0306y gogebddgagrol béoo b
(BB Foademgdo Jogobboran gombyaols o 0bghanb Boswepdeb BogmgonyBol o=
obolnomgdero (2, 33 379].

39B30m0ybugcno dofounderfdgedol Jotedy¥Bo Jobmge damébgb by
@0 o6 oo ob, (red dagorgbol odsfBogdreno Boowogn gotasgb Bogrgo-
96p0b, BJriaende, borgrer baggerob Fhabol Fydeege oo baymgzono brgoe, gbgo-
1B, 530neds dobo by, ABot(; dooe gometagbe o dmbsgegag gg-
2000 3 ool bagemol gedobogaganyaco orgobgdydo Sy Bogéns Sbubgh dslBo
@b, Sbedob, gogrool, Joab o trgebiemo Bogmaghydgbob BB sace-
Bow |7, a3 25 1. Soffoundedcondsdo Lobedydol asdeggbadob rgadds L Jodogao do-
Fomderfdgeondo’ oo | 1, 33 20].

o oo Gabormbomo dacrgdosb gaacsby st (Emdob ggbo-
bob Boogognb gobogmgagybob Bybobyd abado V Lo mbob mbbuemgbsdo ,3gc-
by ofrols Bherrda. 08 Begoéarl Bbo B0 » Aok cob B Bascasgn Faob=
9Bl rea(sg0-smbiol Fydans Bogrgngo aobros o guyadbal wbg oo botrolbook
ebogoeeb odergeies 8, go- 167].

ofob goBogegsggbol bobugn dgmmebos emabe ghm-nbo #366336)-
@egoBylios Booogab aododhnggde. Ghowos, ¢ed budebmareidn Bogeob oo Ubgs
Bugbigdérngo buydgbol 308 Biydob agon bBob alithtios b 3By, dopod -
Bo(39a50 930l Fbobyd Faérogredoo Fgotrngido ot Beggg3mde. 93ob glrm=géro
Bctbogo Bodemgbe heomgognb ol (md ggho Fobodéydo dofomBefdgrnbol wogBo
sy Geagbob o asdmgeonbob Bydotr aowob(debib mombagsb aimdyab.

306000096 bodotrngaerab Borotrr dngrathagio o 4bmdagnéo mbmogbnm-
Bo og0iBotrgdcos dbeadye dggbidime, Fagborgab o6yl semgbryemo ot ofgdo 03
eaBo3dBob go(beBo, Grdrydog gbabs Bagirrob o bbgo bobudybob 4edeynbydel
09630 XIT-XIV Loy 4256530 00 w1e3to1 ooy breamir3 98 (edbob ydgaen
65321300 o630 [9, . 142- 1451, 0trobyrmo acmabol dyuybrdsBo obey ol
Iearagyols ogen guybomeds adGames. 0ésb o dggemogsbag S3Badwby6 LiGo-
e grBliionb bde i 4R Srborantagbhgsdombrateom 3ot
b 5 S Ao s aneiTan I8 GnionbliSats S Ehab, Goah A e e
006 b bbgob Gotrgosgdl [9, 3. 144 . 0060 obogbotiobbosk Labidow
o600 (bbob, gotr0b, godfols o sdemgdols Bogaemo, boagne gaaen sty Bsgognbotol-
beagbog - oodasbols b ndbdo. dou méro firnob aoBdugeneabsBn ogegbdobib
L3geosee abbogrBo, Bydwgs dotaow wiraebab Bobon ©o bogotl oo b
bobgndodl wBochabobyb. Lo ebdmydn oateiggdobib satioy o@sdoskol
Botagob, redgenbiogs BBeons downBdo oyabydeobyb [9, ag. 142].

R R s e R e e
B5. o Bt B, b 9 ol by sforgproba b o
Logro dageo ool b5domgbogob [9, a3 1421

©obsg800, Gad Beagoyhonn bsbeJob a8eggBadob dbérng oérobol Bgogh sbo-
ool ehies Frbeos oanemo befolrmaereiBog. dogogmomire b, éed RygbBo oo -
0060b 140303630 , 0530b el vyfincoreb 0dab BodobddByByemo e ogmb,

5
=



6l gherdogzo ogeadsenn bobgdedéngo ogabbybo. badsany e

3 93G03) B0oagal moboos aebogmaagéydol bogmbugo bybo, e -&m ¢
B0 +.JaB0560 Aoboménn FBonén Bogegion® Boboatore gewand(me ™l
743].

Loobgbn (5l bodotorgneido Booogab obobaogmgnnnberom aodey)-
Biycno bydbybol Bgbobid gbacenbnor sérdob e odbyértob (XVIIL.) o~
8580, Loalneral omlfys. bogab ot oo dobombyéo owbddogh, bodgatn -
@B gexmdbome deboarmnmbom mybael oo Bosegnl Jxbommze olgbydsh
offodebobyb: , Jotgen Facrofocel Lol comdb, Al e o dgbodgh Jnbo.
B33 030bo 3offob boBo 0wy o Femom sbggbadgb™ [ 11, 55. 54]. rergrbrs mod-
Byl Beaboobrrborooh Robl, Jotrmicro amgbobooigol gotaoc oger (BrBogno am-
3G lberrigab, by exoerorn ool sbigByBob bobogom goaco Boowo-
0 o3 6an 0ol 0BEB6osl, Gd ieado Bbegna b
Lobgedol gybogmo 8eapocagos oo o bbgs b gboctl omgl 0.0 o0
390095356EIBAS 0 o Bérogls Bonob 58 Fdunbagasdo deng-
dcoBros oanTdiogdolrebob aodtmto [ 11, ag. 541 (Bebogmos, drod dbgonh doag-
@abob gogangbo odab 3ol bragogon 2880 300, g1rdeag, gsbob olgao wbago-
@160 $6330, (rrgertrngzeo Jobddstromo, Efomgeo, bgoblgots, cxgognifdo, Bbo-
3060 ©o bgo, Bberrea gotygr, basBone mgsedbgdee daéodmbogsey bo-
readgh.

3obufBtho Botbidancdo oferds @asbobosms febmggereb gogamo groby
Bobob o bograb Belbogerobdob oo Bosgosgnl Bogrgonébob dobyogom. 653 md-
B0 oo bodanbe Laforngeebe (1745 §.) 396 Byodfdogo dedirgps bo-
3000 5 3eobogeytr-og 21620 560l 56bgdedob Fbobyd (2, a3. 292~

a0b Bogmgionag

J
203]:

1. 0rsgr0B3-Botaobg-gonabbognosbo, Greidgeo(s dogrosh Bogmaogéns;

2. 3206205300060, (3¢ 103 Bogrnbooos Bogegiondo;

3. ggbobeazob bograsko, Bagmgogns

4. ypbob, Bopod bogroobo, ostrbom Ioto;

5. 369b-bogren, by Bfacrno Lo 8ol bogrobo o 3o6bsbpatem dotrsg-
Ceeneidol gotres 0éoa)éro botredl,

3obodot Brbaggddb Boemno dofob godmbogldol Bybobgd gbaegdoo gob-
g Vol @u@, e, X VI Uogygapol @bovsouao 3 ]@&)50@ 03U, ,Qsmg.

3gdere gy *do 3¢ 9000, (ead L b 3o¢3 000 3 Loy

B0t e ]aom %3880 BuBorbdo, s derg 005\)(7) smac%«,@ Usdh gl wm_
Bybgol Lodo 0B, 530l gotres Jom gaomydeaem ,bodo omy dotgs o Foobo'™
b (agbydo) mogbio Loboo, Bgbgom wo grerol agéon dzBombdebab * [ 12,
83305, 308]. dorne boocrngrols o3 dyado 3(*\3';050(-0 (B30 doggoomgdyb,
63 dggero bodoborgaretdo bobmgyre-bodguéby 180l 3ofydob dng-
ol bogdy bobgemdfossmgdéogo béumbgol @mS;"o; e

g0beatogomn dbodde b moboblow spdmbegrrie bedstoggmetdo gogé-
GaBuo oge ForBo goblbogo Bogyroo dubfygo, o Bogymob 3d8yBo, goo-
60 330 Pymoon. 03 Fybb 0gabydbgb SotrsBogs o bgobgaBogs [13, 3. 511

sdebogerior badobmgeeido bbgo byébydmsb gérmosg asdeoggbydegs doffol
@oJordybols Falo. ago Bgd 8o darBdatrboo: Bloto Giggom aofgbogro Jorbol
Bogrobo, Joero, ycro o Ubg. 0m0d30b Bgdmgs cr3gders o dofob 03mbogbrygdgos
[14, 33. 21-22]. ol o0 Fycen33b 0dergeres doffob Beafgocs, Gderob Fyegaew

354



beogbeas g0l Bbérog dobin gobigmogyde ogbobrBobo oo bbgo a@,sa&,;,;]wg@}l&//f/
beagre 8oy Ao Boffob bolotrgbere B wogstrgs [ 15, 5. 294, ¢

BoByscruro babidbol g bbyeabob Bog,seabybe desbotnliskgid i

3o dobybori bogoonyBBorsh gémsc oo B5BogBlog; Fogzenb.
LsBryernge Bemodob Fycopgboceo Bdcengbontioo; s (0, 17-2,16%-3gon), gyl
@120 (0,13-0,64% o). gocrordo (0,13-0,64%-con), bl sotob B3 -
@G, (o3 @I gERYI0s 08 Boowodhy, Grdyrbweg droboty dmnwabds ©o
LBt Focepgbl 5,0-006 15%-3) 1 16,83.25).

de0Botag Borreabob Bemodl 1a3odecmbo wdgcbo obnsb godenyBydebib
Boffondndyendsdo [ 13, 35 110]. gorbepboguonm dmboglybob bogdayeby (e
Bogmas, 6 dygesc ajoronggeneidocs bbgs obiydmob oot dabotanl Benod-
Lo 06ia8c060. 0obogeren bagormggeneidn dodsérumog@Ba (rocbob Fmodob gode-
B330b bogmbins Fallb, bedcrag Gbrogos gcdodogol bobyeFydoo. dobo
3930ag0bob donbtob Fycmom eroronebyl Bowogh, (oo botan osb -
@B Jeaboo: G0, 68 boogoogols

16001 @obroges Bybnob saocdl, dyméry,
b 336000 8360zl olymn ¢od By
Bd030 gracrdadorgol b mogobinsgore bregbs, e oo Bricno bl
oo ogebraee Gahodmbosty codo ordys, éog ool sBegmgonndl. b-
@660 gaedodgob ebmb baggondl Sozngboo Fdeaebacmosobh @ Bemo-
3o oren Goregbedom Fdige Fyorrb doriBabeebab. Femodob orrdsol Fdens
@ofdbngs Fyorb bogsbagber bomobotBoo Bogmosb ao0y30600616. dwobotob-
396 3cTedue gy Berodo 1ytdBoo dodfrbrosm s Bobsthrog dofisty oy-
Gowbb. abogerim Lotz ido Berodl gy fferonBebib o 3ob Logrobogob
3960bbgoqBeoB0b. 114096 FycoarryBoom ogmoo agyetaryzmo Boogogn bobrgbene oy,
acabobomgob abog oy (Bedogro, Ged gy gob 3erfbo daodogos, bergne Bag)-
@obo @A B0, 06 Bab ofs Frobiriheah o bunen 2-3 Fagmofforol ool
[13,35. 102-104 . e 000 o360 doffo @Bogmos. ognboo olijor Booogl grgmol-
530 oobgEe 0B, 30 oBIBBogeEs, (o100l (1o ocognEmol,
6edaebogs gogowo 31309, 30Fob o bbaggh grioam, Groums o @astbogneb o oby
298035 30530 35006 ol rglienls, o oo vdronl o 835y
Bogoag dbaonbo o Bogotr 3ofsdo, golrer ol ebigdl o Joto ol oo
306 Foodunab™l 11, 3. 531

2bobadbog00, oad Jorongro diyx66 aoboblbgon s iéudebmobogol bbgo-

60 BB Beagoné bogy

obbgo Boddl o020 0rgolgbbob Bobyogne. Bugsmaonogo GbyBobfyogrlo wo bewdob-
Fiocesb Fyobdydom gagesby dgéh © boyngnn® wagh Brogegh Gocbo, beagne
6006%) 590900 yorggos Fgorfooreob Bemoo [ 13, a5, 104].

GBeBogros, bread érocbol Fyorro Fyeroffareol ganems b o gy, crod-
8620 0B AB03009: ,20016L Gygg00b qyan odabier™ [ 11, 5. 138, érorbobs gyl dob-
Bo Byoatapco bogoonydgbon ol geBotmbybremo. dobo crggal Jodorbo
9Bocmobol dbazboo 118 bolbob eys gt 3pdeb aeloedb) Bocob doto-
1060 olbeyd Bogonogordydls Bydonan (romconbisdom: , St 430 a3 exebaatrol bod-
30300 1,070 g5 gorn0t80b oo dogborol ooyl 150 433 gogrozdols oo bogao-
80l Loyl 360 g3 [17, 33. 42]. bobrydoco bbgs droobobygbob Bgmedog; godeingy-
Bdeo, Bogogmomor bodabcreido  gbgrrobo, bgobgaidn - obdotol wo dgbcpob
Boeols [13, 33 129]. gobgoio doobotrol Bemedl sbbobiBiz00b dobycognon gobobb-
393982696 023 030 U0 ©0 Boroboobio g, Bols . obroeb™ ryfronBeebib oo bo-
beadoco BBy 05 30f5obyBo godngfbob. Boos Jorinedo oygcob begn-
3 .. oobgdo oo bobobpbere codo dmogobor [ 13, 5. 41].

355



7
offoro boBerby* ffeos badoorgereb eybobads débebd, 'ﬁgﬁ/
1702 Ferls 0eagbors LadoogycreiBo [ 17.43. 711 050 owbdogeo g dduipgean
o, o bodoongaeeel Buyopzed Beayioobie .obogrend dop iS5
©3OBU [17, 35,68 |- &rpBe3éand g 30deboonfgodoes Bogonoydl 03y, érond bo-
dotrycmenls dcoobotrygBl gotaroe LB, bocfgon, bogmdeo oo oo Ubgs oo
B63mcmypobe, 3ooboo0n oo 686 ermdo doffsonderfBgcenob asbgomobrbobomgol
0deon deagipfiogmo otodio o oo ebogydybob bognd-
80 F10dkns @oobynboo, G Jolrncan dny rxdgaemybo cotmogosh godenn

800 Booceagnl gobobograzog oo bbgoeolbas bbbl o LsBnabadb, -
@0BboG ey 96 ©on s mogobo 3663aEggmembo.

s BycsbogBoms aggdnol

301
oddogrobs bob. gidbagnén @ éasbinro Jodoob bl
2 S L BN %

mos 25.01.1999

HAITE BATATYPUSE, AL B JIOJIAJBE, P IL TIACKAPUITTBUAIIN,
K. 1L KOUYHAITIBUIIA

CBEJIEHWS OB VJIOBPEHUN IHOYB B JIPEBHEN 1'PY3UN

Pesome

XapakTepucTHKa IOoposms nous [ Dysuu Buepshie Onuma npecTanicHa B
apyse Baxynru Barpatnonn “Kurue I pysuu™ (1745 1),

B XIX . ponpocam npumenenus yoopenmii junt VAYHHICHUSA TUI0JIOPO) st
HOUBBI HOCHITHIIM CBOM Hay mibic crathy MLJL Okpomacumnmmm (Cepepsikos),
W.B. Lnamsrsprinsuim, npodeccop B.M. Tet PHAIIBHIM 1 JIP.

OJHAKO IPY3HICKHM 3EMIICACIBLIAM CIHIE H3PEBNC OLUIO MIBECTHO O
HCOOXO)MMOCTH IIPUMEHEHMSE YIOOPEHHii

Ha ocroBanum wsyuenus JimrepatypHnix u THOTPAPUHICCKUX JIANTBIX HAMM
COOPA MATCPHAT O CPEICTRAX U CIIOCO0AX YIOOPCHUS HHOUBLI, M3J@BIA HPUME-

HICMbIX B I'pysun. Creiyer orMernts, aro HAPsULy € OPraHUUCCKUMH
MCHOL30BAIMCE M MHCPAILHBIC IPHPOIHBIC YIOOPEHHSL.

N. BAGATURIA, A. DOLIDZE, R. TSISKARISHVILI, K. KOCHIASHVILI

ONSOIL ¥

FILIZATION IN GEORGIA IN ANCII

Summary

stics of'soil in Georgia were first mentioned in ““Life of Georgia™
by Vakhusti Bagrationi in 1745

InXIX century abig varicty ofarticles by Okromehedlichvili .Sulkhanishvili,
Gicorgadze, Tsinamdzgvi shvili, professor Petriashvili, ete. were devoted to the use
of fertilizers to improve soil fertility in Georgia
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cven in ancient times, Georgian arable farmers knew about g
cessity of using fertilizers, 0BE201013
On the basis of the data given in the literatureand the cthnographic informa-
tion material about means and ways ofsoil fertilization in ancient Georgia has been

collected
Itshould be mentioned that along with organic fertilizers mineral fertilizers
werealso used.

However,
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L3ISGMBITM BIGENIGIBSMS S35RATN 33G6T
M3BECTHS AKAJIEMHW HAYK I'PY3UK
08006 LIGOS 1999, 1. 25. Ne3-4 CEPUSE XHUMHY

SR VIGOLLIa0
00S 678.675
Q. $IQIY0, 8. B3IOKFNITN, 3. MONNESBZOO

3M0-1,2,4-336BSGNBOEIBNL 80RIBOL 3IMIMKO

Bggbl 3oyl 3nbrgpmace boBorgborgdiyren deagro-1,2,4-8g5%0boBgB0 dng-
300036950 3mgrodgegtmobiegbydol ymmeb o abobo Bethmme gedmoygbydosk
Lomde- o mgBrdgeegan dabogmgdols dabompdare bgerbofiym- wo 3objebocdBy-
Bydcoeadsdo [ 1-4].

3berzgbo dndenbolneb gdeogan Ligdao:

S

HoN-- NH- C C —NH—NH,

n 4 n Cl SOz Cl ———
—2nHCl
02N NO;
9 2 [H]H*
— NH-NH-C C —NH —NH SO
6nH0
NO; ON n

H H H H
N-NL C/N_N@SOZ
N~ @ NN "
g0 ogadertSin, érdgro sedogorn dydobasabn bbgzem s ogfo-
Beslyfonon, s0r03bibaB 19,42 (0,1 8eagme) Sbengaogmol dgapsb enSoéndborls, 150
3> N-3goncninfrncmoebls o 28 3gn (0.2 deagmo) ¢ongorngmodebly oo dndngo
Benr30 Jotorsd8Bo s 37,72 (0,1 engn) el (3-Boren-d-femtompgbots)
bigereg bl dBladgos Beoanch 100'C-atey 0 o8 odoeabyin Syl ool
6 basonb gebdagroesdsdo. dagrnybiegBbogonh edemsgtagbab Tydegs Lobgadiee
8tbob BaFiogols oLb3336 FocrBo. o8 cotorals Bongogs deagmo(er-Bofar) 3ol boront
3090 o, bLstanb (oszebormn Lodeoby Gmemos 1,52 e/,
obrbgfiog Logadcior BB Bydgepe 50 3 seropgbocen ynbo, sfgabgs
Jeedfsbareon o Bgltedinob Soenst 150/C-dg o3 dogndBe botged-
(3o Bobiols eagfigdyh 3 booonb (éygobob Ly pobUsdteg). Séveagaglols osbiymgbob
oy bogedcrorn Bobob ss0gabob STCBg, oo dobob Gacrb@Ba @
olbod36 yobrmnsb fyocBo. Bnamgbo BdbEmbng SgmoBgEbyanbobb moo-Gogy
obegon b3 yeagdo. Boryba Beadmgbb aordegat, Gabegab fat (Gog, bagren
Bgdlog bar Fo@o, afldaosb sbieggb oGgtrmBab bidemgier o -
295 120"C-T Bryedog dsbodiag. godrbogogmos 43,95 (95%). Seamndyéan ooggobo
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Lodgnobiy) N - alumlw}m"vm@owms"ao 25'C%g Geagos 1,26 e/, bo
3086730L LsBugoenyBoo 3o dorg o dobo Byoagbl 76 000-T50088L:1
l)r)Euv]“bnt"v]bdc\o 3eagro-1,2,4-36%05bobol baud @yt ool ilibufthby 2
off-L3dBObgnIn0ms o gegdibEiméo sbogrdboo.
3oagrodgtob 09 -L3g3¢é0 goesb Bosbanddol JodbodumBgdl wdbyddo: ¢, 13™)
720,790,935, 1400, 1480 o 1620 - (3605060l (jgm0), 3400-3600 (-NH-
NH-86%¢ 056060l gobémbdyemo 3ag0).

6odmgboo Yo: “59.46; H3,25; N20,57; S7,39
6‘,am,zmnn@m
1aNeS0, -mqnb % € 59,69; H3,51; N20.88: S7,97.

@nsoiind 160 0B 3639880l Bobygoo dragmodgérn 40GC-%y oogobaosh
Loffgobo dobob 4%-b o 0b@gBlovihoe d8emgde 570C-%y (AT e fFor). gl
3ol dabogao gaeagel Feaser @oragbocns, (ol Ingedyte Glowebs
280"C-%y,

3o 03 1620 Bongrosoe oblByBo 23C-by sdoryé N-dgmogdobrgrowebdo,

o g (0 tl gl (i) T LSy

@(\dv]um@ou( odo@do, odgong 3o80Bo, o 3bL6 1830 (-
Jrobagbao, Botgzo®bd: gubero - 3:1), drmogé ama 309bUB;yr 530 (301~
30631030, Hoadmtddebigege) o @odjunrbyamdbogdo.

3eagrodylrol 10% bUBotBoo R8BS -Bo domgbuemos gemobdouén o 3o
2o, Grdgrms boddgey seacraisy Broeoso, — 800 ga/ld" wo Foabdiery-
3%y &, 5-7 %.

tboeey Ddeslszgeros 15.06.1996

JLC. TYD'VIIA, M1 'BEPJILIMTEIIM, 1)1 OTUHAIIBWUIIA

METOJLHOJIYYEHMS 1OJIK-1,2,4-BEH3TPUAZUHOB

Pesome

TToAn-1,2,4-6eH3TPHA3HHDI - IPEACTABUTEAH TTOANT€TePOAPHACHOB -
GBIAM CHHTE3MPOBaHBI Ha OCHOBAHMU AUTHAPA3HAQ H30(TAACBOM KHCA-
OTBI ¥ GUC-(3-HUTPO-4-XAOPGEeHMA )cy Ab(hOHA.

CTPYKTypa CHHTe3HPOBAHHOIO TIOAUMEPHOIO MaTepHaAd yCTaHOB-
A€H4 Ha OCHOBAHHMM dAeMEHTHOro aarusa u MK criekTpos.



D. TUGUSHI, M. GVERDTSITELL G. OTINASHVILL ,2@f1353:21 |
\

THE METHOD OF PRODUCTION
OF POLY-1,2,4-BENZTRIAZINES

Summary

Poly-1.2 4-benztriazines - the representatives of polyheteroarylenes - were
synthesized on the basis ofdihydrazide of isophtalic acid and bis-(3-nitro-4-
chlorophenyl) sulphone. The structure of the synthesized polymeric product
was confirmed by the data of IR-spectroscopy and clementary analysis.
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