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KOH-ob gdgopemaber 50 4,2-393%?3&5@ > z“i,
biato. 1. godoeytol 3rpgbo Fydngo LobeBbobom- 63sls 636ogb, rd reaoo djmbros
gob: 1 - FIL 2 - CutFIG 3 - HoCits (93 o1, @utodenddBobs bmepscon-
4-CudLCit 5~ ClHHLCIUERL Co,=Cr= § 0 ot 6l NI A G

S oo il S e

=5.10 8oxmolr (Lig — FH; H,Cit)
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6ol gofongolamnol botoby, 88 b Gobdrmnibibe Lommgbin
9®mdbobogo CuE, Gog Bggbedsdgds KOH-ob ~1,5 gj
sbobgzsl (pH=5,5+6). ~pH-8-5y KOH-ob 2,3 glgogocabob @oboﬁggm
tobigdsB0 Fotodiondbgdo bompdo, @a, owmber, Linemybdls dbigeBicrpglel |
L96 o @oymBieegdliol (CUE,) FotdmddBabionsbas wssogBobgbar.
Sl s e G R e e
obmmronds Fgsmbswob ~1 g-ombo.
ofeabol 3gogols asdn@alol 3b sy (Bwywo 3), bolgamag ofygds pH=3,7-
3. ogodintgdnros bob®mdo ~2,5 gl303emgbEob bob. 3o Busgbrgbs
&6 3 5d3035m06e0b wsbobggabsl pH-11bg. g0 Tggbsdsdds gotboduogmol
$m880L 360BmBob Bgodbordbsgnsl.
deabols oy Ldogrgbdob ocmbgdol 5dzed 0gBeBo0r 03~
®2obobs oo o8 bbdgob gecoeatnbol Glnen 4), (ovicle D bt o
3,4-900g, ©> Emg@o 80 8-3 Forrents Jagaoers goresbaaemgbaen, (s oiih
8560635380000, (a3 L3argBdols 0caBgBo o0y 6 codebob 3gogol gob-
Besflogzol gw@ob 3poborsk.  HCit o HyCit+Cu bobggdgdol 3emegbon-
o PH 5 e e e i Do tE o
4obgor, bmq*m ki B st e ey pobeoeggBosh oo
&aGob 2.5 g303omabeob @obsbgzobol »omidol ghowgbosk. ofgesb
Pabodrgborns @gdlygbon, 6d Bgagy e Jrdipdlfabingd6s iswosids
o 4 360 g550b — COOH gamerbonsh
(@5 donpgds boghmo 1:1 asbogdon. Bgodbormnb
o ab@mb faglmmaam S35t il RaBeTHES. eHTaBL Bigonsh Biboty
— COOH gangob wdnsem dmbsforgmboom. dgmmby gdgozorabdon
Bo®0eabobsl Cu+H,Citoob 3o bogregds HyCit-ob 3bgel, diggmbom
dobmgde o obgg mebrmaegds HCit-olb déumel. 33 mazg OH-ob fanaol
Bavebormo fieids o oembom, fobmafiEnds Bugbon 2:1 Gebrosbo.
$3oogore, Codobols 3y 6dols Boghoengiols Gobdegdbs (CusHCit=
1115 Booreabe TiDlugbsbos sabbEser Landsbnb Tooash bisatiis Sebiamas
iR Dbt hhs

MGt 2 G somd e HOIE Y b Ot

dols 3oz oo gbslionss (HLCit) doptsreo godiergduob Golb8rgabs
By Ligotrooos, 030335 0an 6o forionbab PH=1, -4l cbeégocin.

33 LB 8esJa500 Stcrzabos Grndgnags 8 By oo desen® Bjons obog-
SRR S el (chf Y), Bgodemghs: ol Fotrder-
ool
fcnrcoor! 25 CH,~COOH
[l _on OH
\ < + cure= | e (pH=4+5)
| “coo” | “cool
u
CH,-C00~ CH,-C00”

ab mgebsliByemo Mebem domsee PH-bY @obmgnbgde:
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CH,~COOH CH,~CO0~

OH OH -
g e et +H (pH=5+7)
oo, <@ = toh. - L

u
CH,—C007 CH,- €00~

PH>9- FobdrndBads 4 Fysrmdaonmbrosgsbaemo wedebol dgageb sbombo,
boligrmags ogfrogdl Llogghdol dgmag ol oo goerol 2:1 Bigéosdo:

i =
CHi-e007 = | ° THZ—COO—Cu
o
! o- +Cu o
e = ke
coo coo |,
CH,~C00” CH;~C007 =

b gobps gooBblgds womgbedmérnes dmbocgdgdl [4]. Gegeb Bobl, Lio-
0ol BoBiagn@asen fobdiajbnbol suglbamrerds fsrbeb ~2 gorbo

L3ogrgBdo — cpodebols 3gogo — by 3a@mdlobol (1:1:1) Lobgdol aooc-
g0l 8renonls (3o 5) goﬁbomn@as Vbl Eo0 b Do T st
o B035060363L 036y, boad Cu” Ibggemoe wodmbols dgogel mgogBotrcogbs —
COO gammgdon pH=4+5-0ls @z‘mls &b 22,5 pionergbiob bobrigobol.
sBogg pH-bg BUBSE0 3n@gluobols 3oy gimems g
©03c60L  3g030L Sn@mg@ab 2] oo 9ot Beital E’o:")armjﬂsabo
I gnrensdméobe 835 admbols 3gogel — COOH-obs o FH-ob NH
fa7e50Bob botoxty (COOH-(ms figorrboren goreoreol NEL-0106 oo foBrangdbydood
NH, o COO” gasm930).

sgm(ﬂg Bob®mdn nﬁjaao 0450 PH=8 @2 &b ~3.5 333030@050011 @obo.‘»gaob
ool bz Bggbsdedgde Llngrgboes FH-ob 8og Aol G
botrgbg. Liperagzareadg@mdlobo @ndy 9680 asboieol Gom@edghosl [5]:

OCH: OCH
. o /
NH7C6H4SOZNH©N = NH2C5H4SOZN=©N
N N\
N och; I ocd

eengofiznb o8 Gemer b gl B3 opebns bbby Uio-
g0 33Ebaaseol Sheadol s@mBosh 3 Bogoob bobriy, e
S Ik Do bl b (1) 1o S ins, o e
B wodebol 3gegsb glm-gho COO gangl (edmoms HyCit oomborss
Siiiiia): ol o HLEIT somorinh LI e (6] siediabaten ot

63 3o 5 @sfiipdao PH=7-w6 (OUan ~2.5 odgonpgfon), 89-2 o %=
4 3byogdol 3sborgmnéos, 3y Uyg6oo: PH=8-5g Liocrgbdol
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BoBGE6 30380693 meros FH-0b v 93 6
6096070 FgBegze Ged(0gdob Fgrgase %&»amgasaaa

i Co0 CH,~COO0 + NH; — ciém
OH _-OH Ne)
i +FH =2 | € £ =
| Scoo €00 e e
u A s
CH,- €00~ CH,- €00~
2 N# )
S
H;co” N OCH;
[ cH,~C00 » NH; — CqH,
e e Of S0,
“coo tlsx
Centan
CH,~COOH N
AN
H;CO N OCH;
=
0. EoowmBols eradeblgege — by 3@mduoBosbo gmBicrgilol gloro do
ol ottt cgobagergds %ocaomu 565 3, obadye 2 g-oeibo. o
Bogrotdo FH gagaemobyd Lbgs cymédsTor @y3bmpem-

Bobgdiro @ 36%&)50&35\3@0 aEnEmagaamb "330®96" 0mbob Bgogew [7].
5306033539380 segoro ol Joedemggnrné gewsbeaegdel, bragner ggbl
Bgdorbgg3580 Bensbérgdo bmpmig Bore, oby dmggmrmemsdméobon assbo(-
3ol

Bagmeapomén dbeggdo FotBmnidbgde M-AH, M-HCit o M-H,Cit-AH
(M — Mn, e, Co, Cu, Zn, Mg: AH — SH, FIL, LH, RH, ActfD) bobgg3go

3530860k ©mbs. gboBsbgoal 808sto domgde N
000980 03y, sms e oY bnb@gaga'an 300 33l gaams
5336680l 439c085L 0o Bgbisdedolio BoghrngBol FobdmiaBeb. om-

6636 sog&,mgzs"do m(’m&g et e e e e
GoBhgdos. Bgbmnms miGogebnmo smbogmds, omdom, fymol 2
Boamggmomss gob3obmdgdmmo (Fe, Mn, Co, Mg), boagoe Zn o5 Cu-orgol o
b0l gedmbogbmmo GyBtsgebrmo smbogmds.
Bagbo gotorioom, o3 Bodob Baghmo Bbeammme blsédo sblgdmdl @s 3ol
36> Brogrdaipbn gy o6 Fgodzrgbor gb o gbdgbodgfieda oo-
o Lod

sb@be: Bogamn dBemgd 0 by &0 - MAnH,0
3oomgdegs.

boj b 3g(3Bogéagicns s5eBonk 3. dgcmod b Ui,

S m&baﬁﬂ@n Jodoob oBLoemen Bdesbiyemos 12:02.2001
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I. B. LIMHIAJ3E, M. T. IKMTHULLIBHIIU, H. B. )KOP)KOIII/IAHJ#[
JI. A. METPEBEJIH, U. A. BEILIKEHAJT3E, O. I1. CBAHUJI3E

OBPA3OBAHUE PASHOJIMTAHIHBIX KOMILJIEKCHBIX
COEJIMHEHU BUOMETAJLJIOB C CYJIb@AHUJIAMUJIAMHA U
JIMMOHHOM KHUCJIOTOM B PACTBOPAX

Peszome

PpH-TIOTEHUIHOMETPUUECKUM METOIOM H3YYeHO 00pa3oBaHMe PasHOIU-
FaHIHBIX KOMIIEKCOB GHOMeTanioB ¢ cybhanunamuaamn (AH) n anMonHOM
kucnoroit (H;Cit) B 50% BOAHO-CNMPTOBBIX PacTBOpax M LIEJOYHOMN cpene
npu cootHowenuy M:H,Cit:AH=1:1:1, rae M — nByXBaJleHTHBIE METaIbI
(Mn, Fe, Co, Cu, Zn, Mg), a AH — cynsdanumesuH, Hopcynbdhason, cynbpa-
JIMMETOKCHH, Cyib(anupuaasud u 3Tasosn.

G. TSINTSADZE, M. TSKITISHVILI, N. ZHORZHOLIANI,
L. METREVELI, 1. BESHKENADZE, O. SVANIDZE

THE FORMATION OF DIFFERENT-LIGAND COMPLEXES
OF BIOMETALS WITH SULPHANILAMIDES AND
CITRIC ACID IN THE SOLUTIONS

Summary

The f ion of different-ligand 1 of biometals with sulphanil-
amides (AH) and citric acid (H;Cit) and molar ratio M:H,Cit:AH=1:1:1 in
the 50% water-spirit solutions and alkaline medium has been established by
the pH-potentiometric method, where M denotes divalent metals (Mn, Fe,
Co, Cu, Zn, Mg), AH stands for sulphadimesin, norsulphazol, sulphadi-
metoxyn, sulphapiridazin and aetazol.
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35GNBITML BAH3ENIGIBION SSSRIBNNNs BOGE
W3BFCTHS AKAJIEMUY HAYK I'PY3HUHA PTG HER)
30800k L3GOS 2002, T. 28, Ne3-4 CEPYSI XUMWYECKAS

VIIK 669.223
JI. B. TABUCOHWUS], P. I TYIITYPAIIIBUIIN

BJIMSIHUE pH CPEJIBI HA ITPOIECC OCAXJIEHU A HOHOB
CEPEEBPA IIPH O30HIPOBAHUU OTPALOTAHHBIX
DUKCAXKHBIX PACTBOPOB

U3 inrepatyphl M3BECTHO, YTO O30H IMUPOKO HCITOIB3YCTCS JULT OTACTKH
u 06e33apayKMBAHMS IPOH3BOJICTBEHHBIX CTOMHBIX BO. Hapsity ¢ 9TuM 0300
TIPUMEHSETCS U H3BIIEHCHHS HOHOB Cepebpa 13 CEpedPOCONEPIKAIIMX CTOH-
HBIX BOJI KAK MOJCILHEIX KOJUIOMAHBIX PACTBOPOB cepepa, Tak u PacTBOPOB
Ghorosmynseuit [1].

KH1HETHKA 1 MEXAHA3M OKH CIICHHS HOHOB CEPE6Pa 030HOM B BOHOM a301-
HOKHCJIOM PacTBOPE M3yucHa B [2].

OJHO¥ M3 BOSMOXKHOCTEH PEaTU3AIHH MAKCHMAILHOTO OKHCIIUTENLHOIO
JHCTBHS 030HA B BOMHBIX PACTBOPAX ABJSETCS UCTIONH30BAHUE HIETOUHBIX
cpen

B uacrosmel pabore u3yseno Biusume pH Cpeibt Ha NPOUEece u3nieue-
HUsI HOHOB cepedpa B 0TpaGoTaHHbIX (AKCAKHBIX pacTBOpax (oTonabopa-
TOpHH OT BPEMEHH 030HUPOBAHUS.

B pabore B ommume 0T [1] Henons30Baiuck 0TpaboTanibie (PUKCAKHBIC
PACTBOPHI KAK B BHJIE KMCIIBLIX JIyGAILIEX PACTBOPOB, COMEPIKAIIMX THOCY b bat
M Cynb(UT HATPYS, YKCYCHYIO B GOPHYIO KHCIIOTY, TaK U (HKCANKHBIX pacT-
BOPOB, CONCPXKAMUX MUPOCYILOUT U CYITH(QUT HATPHSI, XIOPUI AMMOHKS K
nonst cepebpa(l), KOTOPhIE HAXOATCS B PACTBOPAX B BUJIE KOMILICKCHBIX
coenunenui Na,Ag,(S,0,),, Na;Ag(S,0,),, Na,Ag,(S,0,);.

TpyAHOCTS M3RICUCHHS HOHOB CEPEOPA 3aKIUOUACTCS B TOM, HTO JIMO-
hoGHbIEe KOJUIOUIHEIC HAaCTHIILI Cepebpa CTaCHIM3HPYIOTCs JTMO(DHITEHBIME
KOJUTOMIAHBIMH HACTHIAMM JKENATHHEL DTH yCTOWYHBBIC THPO3O0IH IIOX0
OTCTAMBAIOTCS ¥ QUILTPYIOTCH.

Jlyist pasp; JKEJIATUHBI 11 'Csl METOJT O30HHPOBAHUST, IPUHEM
TIOUTH TIOIHOE PA3PYIICHUE KEIATHHBI O30HOM MPOUCXOMIUT B MEIOMHOH cpe-
J1e ¢ 00pa30BAHKEM KHCIBIX IPOMEIKY TOHMHBIX IPONYKTOB oKucienus. C o~
HOM CTOPOHBI, IPUMEHCHHUE [IEIOIHEIX CPE OOYCIOBICHO BO3MOKHOCTHIO
MaKCHMATLHOTO OKMC/IMTEIBHOrO [CHCTBHS 030HA B BOMHLIX PACTBOPAX ¢
6l>lC'l‘pblM pacnazom 030Ha U oﬁpasoaauﬂcm MOIHBIX OKHCIHTC/IBHBIX KOM~
noHeHTOB — OH paJiMKa.ioB, a ¢ APYroi CTOPOHLI — PA3PYIICHUEM JKEIATHHBL
M TEM CaMbIM KOJUIOM/IHBIX KOMILIEKCOB cepebpa:

Ag(8,0,)70 2 Ag’ +n(S,0,)°

B nacrosme# pabore pH cpenpl Bapbuposacs ot 6,5 no 12,5. Jlna onpe-
JICTICHUSI HOHOB Cepelpa IPUMEHSIICS KAK METOM 9KCTPAKIMOHHO-()OTOKOIIO-
PUMETPUYCCKOrO ONPENCIICHUs ¢ MMTU30HOM [3], Tak u criekrpodoTomMeT-
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puueckuit meton [3]. Konuentpalius 030Ha B ra3oBoit paze onpese
METOAOM HOIOMETPUYSCKOro THTpOoBaHus ¢ docdarHo-OypepHbiv pe
pom [4]. CocTar 06pasyromIerocs 0caka ONpeesslIcs XUMUYECKUM U PEHT-
reHo(a3oBbIM MeTofaMu aHau3a [5]. CKopocTh NOTOKA 030H-KHUCIOPOAHO
cMecu coctaeisna 1,5-7,5 n/mun. KonueHrpauusi o3ona - 1,5-3,0 mr/a, a
MaKCHManbHas MPOM3BOAUTENLHOCTE O30HaTOpa — 0,72 r/uac.

IMpu mporyckaHuy 030Ha Yepe3 OTPabOTaHHbIE HEHTPANBHbIE W LIENOU-
Hble q)VAKCa)KHblC pacTBoOpkl HaGﬂlOﬂaﬂOCh TIOTEeMHEeHMEe pacTBOPOB, a 4epes
HekOTOpoe Bpemsi — obpasopanme ocaaka. Heo6X0AMMO OTMETHTE, YTO NpH
030HMPOBAHKM LIENOYHBIX PAacTsOpoB Habaromaercs nonwikenne pH cpe-
1. Tak, ans MexomHeix pacTBopos ¢ pH = 11,0 on ymenbnaercs mo 7,5
(rabu. 1).

TaGauua 1
3asucumocTs pH cpesibl B 0TpaboTaHHEIX (PHKCAKHBIX PACTBOPaX OT BPEMEHH

osonuposanus (pH,,, =11.0)
[ Bpews Mt s 105 220 ] 90 e e 100
[__pH nocne e e S T BT e |

Ha puc. 1 ripuse/icHa 3aBUCH-
MOCTB TpeBpalliCHUs HOHOB Ag
(1) oT BpeMeHH O30HHUPOBAHUSA
npy 3HadeHusx pH cpensi ot 6,5
no 12,5. Kak BMAHO, mpouecc
MpeBpauleHusl UOHOB Ag ., B
OCHOBHOM, NpoTekaer 10 30 mMu-
HYT O30HMPOBAHMA. Tipespatue-
Hue HOoHOB Ag' HamGonbiiee s
pactBopor ¢ pH=12,5 u goctu-
raet ~ 97 % uepe3 60 mMuH 030-
uupoauus (Tabi. 2). Ha puc, 2
NpUBE/JIeHA 3aBUCUMOCTB H3MEHE-
Hus KoHueHTpawiu (AC) ucros
Ag" or pH cpeapi nocre 30 MutyT
osoHuposanus. W3 puc. 2 BuaHoO,
YTO Mpolecc npespameHus
0 10 20 30 40 50 60t Mun HOHOB Agf rpaduuecKku npen-
CTaBsercs B BUAE 2-X NPAMBbIX,

Puc. 1. Mamenenune xonuenTpauuu nouoe Ag(l) PACTIONOMKEHHBIX HO OTPEENeH-
OT BpEMCHM 030HMPOBAHMA B HHTEPBAJNE

_12 S p” 12 5: 2. FH 2 0 HBIM YITIOM, YTO MOXET FOBOPHUTE

: l] 5 4. pH 6.5: 5. P 0: 0 NBYX MEXaHu3Max Irpespatie-
154 .03 g
6. pH=10,0; 7. pH=9,0; 8. pH=8,0 HUSL HOHOB Ag .

JlaHHblE XUMUYECKOTO M PeHTreHo(a30BOro aHaNM30B MOKa3ajH, YToO
OcajkH, Nojly4yeHHble u3 pacTBOpoR ¢ pH = 6,5-7,0, conepkar cynbdus ce-
peGpa, a npu 3Hadenusx pH = 12,0-12,5 — meranauueckoe cepebpo. s
cynbduaa cepebpa HabMOAaeTCA OAHA Camas WHTEHCHBHAsS JIMHUA C MEXK-




<324

1 L ! 1 1} L 1
CRdigrd e o L 0 G P B pH

Prc. 2. 3aBucnvocts uaMenenns konnenTpaiun (AC) HoHos Ag’ or pH cpenst mocre
30 muH 030HMpOBaHK

MJIOCKOCTHBIM pacCTossHueM 2,60 1 3 MHTEHCUBHbIC TUHUU C MEKMIOCKOCT-
HBIMU paccTosiHuamu 2,38, 2,578 u 2,84 cooTBeTcTBeHHO. [l MeTamtnuec-
KOro cepeGpa HaGiiofaeTcs OJHa camMas MHTEHCHMBHAS JIMHUSA € MEXMIOC-
KOCTHBIM paccTosiHueM 2,36 U 3 MHTEHCUBHEIE NTMHMHU C MEKITIOCKOCTHBIMY
pacctosnusamu 2,040, 2,044 u 1,23 cOOTBETCTBEHHO.

Ta6numa 2

3asucumocts npespaitenns uonon Ag” ot pH cpeatbi mocsie 60 i 030HHpORANHA

Hcxonn. koHuent. Ag’, Berxoz npespati.

10 wa 10 A, %
5 6.: 55,6
5 0% 44,0
; 8, 1.4
X 9, 16,7
i 10,0 30,6
.5 11,0 52,7
3. 11,5 782
3.2, 12,0 94,0
32 125 97,2

CPBBHCHHE S3KCIMEPUMEHTANBHBIX JaHHBIX C JINTEPaTYpPHBIMH 1OKa3ajno
MX MIAEHTHYHOCTH [5].

Takum oﬁgamm, Mpoliece BbIAEIEHHUsI HOHOB Ag" ¥ OCKAECHHs UX B BUAE
Ag,S nnu Ag- cunbHo 3asucut ot pH Cpe/ibl: MaKCUMAalbHBIH MPOUEHT MNpe-
BpalleHUs HOHOB cepeGpa B BuAe Meranna HaGmopaercs npu pH = 12,5
(~97%), uto, HecoMHeHHO, mpencTaBnseT ONpEeAENICHHYIO NPaKTHYECKYIO
3Ha4YUMOCTh.

Hucturyt ieopt XHMHH 151 Xin
um. P, Arnanse AH [pysus TocTyino 26.02.2001
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0. 3OBOLMBNDS, G. 01IBIGSB30LO

39698ML pH-OL 353%LI6S 3IHBLTXOL NMEIBOL VILIFZNL
36MBALBI 653DBIBOG0 BOILSTTGO bLESSIZ0L 0BMENGIBOLOL

bgbondy

03600, b3 aobigdml pH sbligdoo gogmabals obrghl ggébrmol
BgBols armadaol 3oty Bodudggsn podsgabe blbotgdal dsobabgbobol
PH-ob ob@ghgswo 6,5-12,5.

63839g20s, o gggbemol nbgiol @ompizel 3brGglo pH-ms
©BmyoogdurrgBoo 30dwobatogmdl mén 39 g6omos Fotdeddb,
PH=6,5-7,0-5 (o5 Ag’ pH=12,0-12,5-%, sdolionobogg PH=12,5-bg snigoggds
e b e e

L. GABISONIA, R. TUSHURASHVILI

THE INFLUENCE OF THE pH-VALUE ON THE SILVER IONS
PRECIPITATION PROCESS DURING THE OZONATION OF
SPENT FIXING SOLUTIONS

Summary

It has been established that the pH-value exerts essential influence on the
silver ions precipitation process during the ozonation of the used fixing so-
lutions in the pH range 6,5-12,5.

It is shown that depending on the pH-value, the silver ions precipitation
process occurs by means of two mechanisms. It was delermmed that at pH
6,5-7,0 the Ag,S is formed and at pH = 12,0-12,5 the Ag is formed. The
maximum transformation of silver ions is observed at pH = 12,5.
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LO3SGUIBITNs B0BENTHTBS0NS S4SRIBNN BGED /
Wi ECTHST AKAZIEMHM HAVK [PY3UM Al
40600 b3G0S 2002, . 28, 634 CEPUSI XUMUTEERRA S 2

OPTAHUYECKASI XUMMUSA
VK 547.857.4

B. 0. BAYHA/I3E, M. M. MVJDKHPH, 3. B. POBAKH/I3E,
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Buasi ceM. Berberidaceae xapakrepusytoTcsi BHICOKUM COAEPIKAHUEM
AJIKajlOHA0B U30XHHOJIMHOBOIO psaa, obnajalommx MPOTHBOOIMYXONEBbIM,
KpPOBEOCTAHABIHBAIOUINM, JKe4eroOHHbIM, THNOTEH3UBHBIM W MHOMUMH JIpy-
rumu hapmakonoruueckumu croiicrsamu [1-3].

CambiM GONBIIMM NO YMCITY BUAOB U Haubosee GOrarbiM o COAEPKAHUIO
(uzHoNOrMUECKHM aKTHBHBIX alKaloMI0B ABNseTcs poa Berberis. Boiaenen-
HBIi U3 KopHeii u ucThes Berberis Vulgaris L. ankanoun 6epGeput B popme
GepGepuu-cynbdara u HacToiika nucthe Berberis amurensis Rupr.
MPUMEHAIOTCS B MEANIIMHE B Ka4Y€CTBE HKEUEroHHOro cpeacTaa [4].

Hacrolika nucTbeB HeKOTOpbIX BUIOB Berberis Bo MHOrHX eBponeHckix
CTpaHax MUCMOJIB3YeTCs Kak BsOKYIIEEe, MOYErOHHOE M MPOTHBOBOCMANINTEIIb-
Hoe cpeactso [5].

B I'pysuu npouspactator nsa Buaa Berberis: B. Vulgarus L. u Berberis iberica
Stev. et Fish. ex DC [1]. Bausok k poay Berberis pox Mahonia Nutt, Buasi
KOTOPOIO BCTPEYAlOTCA B TPOMMUYECKMX M CyOTPONMUECcKnX obnactax Azuu. B
T'py3uio MHTPOAYLIMPOBAHO 6 BUIOB 3TOrO poza - M. japonica (Thunb.) DC, M.
japonica var bealii Fedde, M. napaulensis C. K. Schneid, M. repens (Linde) G.
Don, M. Wagnerii (Thunb.) DC, M. aquifolium (Putsh) Nutt Kpome Toro, B
l‘py'smo HHTPOAYUHPOBAH MNPEACTABUTE/Ib MOHOTHITHOTO pojAa 3TOro e
cemeiicta Nandina domestica Thunb. u ee var aquifolia hort, Berpedatoiascs
B Kurae u Sinonun. M3 npejcrasutesieii cem. Rutaceae, coaeprkalinx ajikaionast
nporoGepbeprHoporo psna, uirepecen poa Phellodendron Rupr., Biibl KOTO-
poro Berpeyalotesi B BoctouHoli Aszun u Ha poceuiickom Jlansiem Bocroke. B
Batymckom Gotanuueckom cany AH I[pysuu uHTponyumposatsi Ph. Lavallei
Dode, Ph. sachallinense (Fr. Schmidt) Sarg. [6-9].

AnkanonaHslii cocrae 60bl TBa 1ep X BUIOB, MHTPOAYLIH-
posanubix B [py3uto, He usyuascs. Mbl HpOBENH HCCIENOBAHHE HEKOTOPLIX
13 HUX C LEBIO BBISBICHUS BOSMOKHEIX HCTOUHMKOB CHIPBS ISl MOJIyHYEH s
(H3MOTOrHYECKH AKTUBHEIX aNKalOMIOB NPOoTOGepGepuHOBOl U anopduHo-
BO# rpynn. [{nsi uccnenopanus Guiin B3sThl OOpasiibl INCTHEB, MOJIIOABIX MO~
©GeroB, 1BETOB U KOpb! cTBOJ10B Berberis iberica, 1MCTEER 1 MOAOABIX NOGETOB
Mahonia japonica u ee var. bealii aquifolium, Nandina domestica n kopst
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crsosioB Phellodendron Lavalei. s Bbigenenus cymmer anxanoum;j;;é@)m
JIMCTBEB BO3AYLIHO-CYXO€ ChIPbE MpPEABAPUTENBHO OOpadaTLIBAIH FeKCaHOM
B annapare Cokciiera, 3aTeM anKaJOMABI SKCTPArMpOBAIN 3TUAOBBIM CIMp-
ToM. CrMPTOBBIH 3KCTPAKT Cryliany M OCTaTOK 0GpabarbiBany pacTBOPOM
1 M HCI. Kucible H3BlieueH st NPy OXJIaKASHUH MO IenaunBany 25 %-Heim
pacTBopoM ammuaka 10 pH 9-10 u ankanouasl 3KCTparupoBain xjaopodop-
mom. X. i SKCTpaKT Y IM cynbhaTtom HaTpus,
mlﬂlb‘l‘poﬂaﬂl’l, PacTBOPHTENIb OTTOHSJIN, OCTATOK Bb! CyliMBaiu, B3BELUMBAIN
M ouMinanu xpomarorpad Ha ¢ ALO, (akr. II ct.) npu
COOTHOLIEHMH BELIECTBO-COPOEHT 1: 10. ANKaNOMAE! 3MIOMPOBAIU CMECHIO
Genson-meranon 15: 1. Ankanonanyio Gppakuuio nocjie OTFOHKM PacTBOPH-
TeNs pasAensiin Ha konoHke ¢ SiO, Npu COOTHOWIEHUM BEIECTBO-COPOSHT
1:30. KosloHKy npoMBsiBaiu CMEChIO X10podopM-meTanosn (99:1, 98:2). Takum
06pa3oM, MOC/Ne0BATEIBHO BBIACIAIN PAL OCHOBAHMI.

Bewectso ¢ T. . 119-120° (meranon); [a]y+114,0° (C 0,9; aTanon).
V®-criekrp B staone A 216, 280, 300 um (log € 4, 55; 4, 16; 4, 14 coot-
BETCTBEHHO); M* m/z 355. OcHoBaHHe OTOXAECTBIEHO ¢ rayunnom [10].

Coeaunenue ¢ 1. . 183-185° (aueron); [a]2’+203° (C 2,6; xa0podopm).
V®-cnektp B stanone: A 266, 299 uwm (log € 4, 22; 3, 89). B MK-cnekrpe
(yXer, em'): 808, 833, 853 (1, 2, 4, 5 -rerpasameuienue), 1587 - 1600 (C-O-),
3588 (OH). OcHoBanue uaeHTHuUUpoBano ¢ d-kopuauHom [10, 11].

Ocuosanue ¢ T. . 149-150° (aueron); [a]2’+210° (C 2,0; xm0podopm).
B HIK- cnektpe (yX", cm) 821, 832, 858 (1, 2, 4, 5-terpasameluenue), 1601
(C-0O-), 3600 (OH). [MonyyeHHbie AaHHBIE MO3BONUIMN 3AKTIOYUTh, YTO Be-
WeCTBO 310 sBasercs d-uzokopununom [10, 11].

Beiectso ¢ 1. mut. 191-192° (meranon); [a]2+42° (C 0,92; sraHon). YO
criektp B stavone: A 220, 282, 305 um (log € 3,94; 3,90; 4,01 coorsetcT-
BeHHo). B MK-cniextpe (v, cm): 1590, 1620 (apomatnueckoe KOMbLO),
3460 (OH); M* m/z 340. OcHoBaHHe OTOXAECTBIEHO C TAIMMOPDHHUHOM
(ranukmuantom) [12].

Coeauenne ¢ T. na. 126-127° (meranon); [a]2’+60° (C 0,90; sranon);
M*' m/z 327 unentuduunporano ¢ uzoGonanHom [3].

JUnsi BeIACNCHUS CYMMBI AJIKAJION/IOB U3 MOJIOZBIX TOGErOB U KOPbI CTBOJIA
BO3/YLLIHO-CYXO€ ChIpbE NpPeABapUTENBLHO 00pataTHIBANIM, KAK YKA3aHO BBILIE
(ans nuctees). CnupTOBBIH SKCTPAKT CrylIany ¥ OCTATOK, NPEACTABAAIOLIMIA
coboit cymMy ankanouaos, oGpaGarbiBany 2%-HbIM PacTBOPOM JUMOHHO#M
kucnotel. Kucisie u xnopocop , 3aTeM
uuBasu 25%-HBIM PaCTBOPOM aMMuaKa 0 pH 9-10, v ankanouas! nepeBoANIN
NOCNEA0BATEILHO B AMITHIIOBEIA 3dUP U XJIOpohopM.

Tlocne u TPETHUHBIX u3 0 Maro4HOIro
pacTBopa 106aBieHUeM HACKILIEHHOrO PacTBOpa HOAWCTOTO Kanus BBIASIATH
HOAM/IbI YETBEPTUYHBIX mar nansmuTHa{11].

B deHonsHOM cymme anxanouzloa oﬁuapy»ceuo npucyTcrTeue Gucbensu-
JIU30X] 0 - TuHa [11].

BO BCEX M3YUEHHBIX BHIAX yCTAHOBJIEHO MPUCYTCTBHE TPeX rpynn ajika-
NOM0B:
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Ry Anoppunosas rpynna

Kopuanu

R, l NMe WsoxopuanH R =R, =

Rs R; =
Tanunoppuu R, =R, =R, OMe ]g O
- TnayuuH R & R R, =OMe; R, =
4
Rs
R
: O‘ e IIporoGepGepuHoBas rpynna
R, 1\\l Bepbepun R, =R, = O-CH,-O.
s OMe SAtpopuumH R, = OH; R, = OMe.
O TlanemutuH R, =R, = OMe.
OMe
OMe MeO
O O BucOeH3uIU30XHHOIMHOBAs
MeN SLOME g NMe rpynna
OxcuakaHTHH
Sk
HO

Pe3y/bTaThl MCC/IeAOBaHMS PAa3/IMYHBIX OPraHOB PacTEHHil MPUBEACHBI B
Tabnuue 1.

B nuctesx Berberis iberica, coGpaHHBIX B MEpHO/ LIBETEHHsA PAaCTEHHS,
JOMMHUPYIOT anop®UHOBEIE aNKaTOMbl, 3 MMEHHO: BIIEpBbIC Hali/IcHHbIE B
5TOM BMAE KOPUIMH, W30KOPHIMH, TanunopduH. Taioke BIEpBEIE B JIHCTHAX
5TOrO BHZIa OTMEYEHO MPHCYTCTBHE NPOTOGEPOEPHHOBBIX aKaIoUI0B - Gep-
GepuHa U MarHoQIOpUHa; B LBETKaX - anoppUHOBOTO aNKalouaa MayluHa,
a Takke npotoGepbeprHOBOro - GepGeprHa. B dase NIonoHOMIEHHUs B TUCTh-
sx B. iberica 3aMeTHO CHMXKAeTCA CyMMa TPETHUYHBIX OCHOBaHMM - anophu-
HOBBIX MPOM3BOJHBIX: HE OOHAPYKUBAETCs M30KOPAMH, NPUCYTCTBYIOT - Iilay=-
LMH U TaaunopduH. B cyMMe 4eTBEPTHUYHBIX AJIKaTOUAOB MPAKTUYECKU OT-
cyTcTBYeT GepGepHH.

Monoasie noberu B. iberica u BunoB Mahonia HakamiuBaloT npeumy-
LECTBEHHO NpoToGepbep a u3 ¢ JIM30XUHOH~
HOBBIX - OKCHAaKMHTHH. Cpe/In YeTBEPTUUHBIX OCHOBaHMUI - GepGepuH 1 MaH-
roopuH.

Bun Nandina domestica o THBHBIM aIKaOU0-
HOCHBEIM pacteHueM. Yto kacaercs Phellodendrons lavallei, To xopa crBona
9TOrO PacTEHUsi MOXKET CITY>KHTh HCTOYHUKOM [OJTyHEeHHUs H30XWHOIMHOBBIX
ankanouaos u ¢ MYECKH aKTHBHOTO Gepo

Miscrutyr dapmaxonorn um. U. T. Kyratenaxse AH Ipysus Tloerynuno 13.05.2001
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Log 30 00 0bBOMENGobgdmmo 3(3gbatggde Berberidaceae-
0o (gobogosk: Berberis iberica Stev. et Fish. ex DC, Mahonia var bealii Fedde,
Nandina domestica Thunb. o Rutaceae-ms cgaboob: Phellodendron
Lavallei Dode.
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V. VACHNADZE, M. MUDJIRI, Z. ROBAKIDZE, E. JAKELI,
G. CHIKVADZE, J. NIKOGOSOVA, J. ANELI

THE CONTENT OF ALCALOIDS IN SOME SPECIMENS
OF THE FAMILY OF MAHONIA, BERBERIS IBERICA AND
PHELLODENDRON LAVALLEI, GROWING IN GEORGIA

Summary

A number of growing and introductional plants in Georgia of the Family
of Berberidaceae and Rutaceae: Berberis iberica Stev of Fich. et DC, Maholia
japonica (Thunb) DC, M. japonica var bealii Fedde, Nandina domestica
Thunb and Fam. Phellodendron Lavalei Dode - are investigated for the bio-
logical content of active alcaloids.

Alcaloids of glaucin, a-coridin, a-izocoridin, taliporfin (talikmidin),
izoboldin, berberin, magnoflorin, palmatin are marked and identified.



The observations of formation of alkaloids in the di ferent organs of piant
in ontogenesis are carried out. It is established that in the leaves of Berberis
iberica gathered in the period of blooming aporphon c alcaloids are domi-
nant, In this sort coridin, izocoridin, glaucin and tai-porfin are first found.
Young sprouts of Berberica and sorts of Maphon a accumulate mainly
antiberberic bases.

Nandina domestica appeared to be less perspect've alcaloid plant.

Cortex of the stem of Phellodendron lavalei may be served as the source
of production of izoquinoline alcaloids, including ! rberin.
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H. . IEKUIUBWJIN, M. I. KEXXEPALLIBUJIM, JI. TT. ACATUAHH,
B. A. BYUXPUKU/SZE, 3. I'. JIEKBEUILBWIIN, H. H. CUIIAMOHU]I3E

CHHTE3 U U3YUYEHHUE CBOWCTB ®TOPCOAEPAIINX
NMOJIMAMUAOKMCIOT U NMOJHAMULAOB

Pesome

Ha 6ase dropconepxaniero auanruapua u GeH3UMHIA30LHOIO KA~
MHHA CHHTe3HpoBaHkl nonnamuaokuciorel (IMAK) u nonuumunsr (IMHA), a
TaKxke "1 p fs 1, CO B OCHOBHO# LIEMH MaKpoMO-
JIeKyJl HenpejesibHble KapbouMKinueckue, HMHAa30bHbIe W PTOpconepKa-
wye dparMeHTsI.

Metonamu ICK u [ITA ycTaHOBNeHa TeMNeparypa MOJMUMKIOKOHAEH-
cauuu ITAK. Hzyuens! HekoTopsie cBolictsa [TAK u ITH.
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N. LEKISHVILI, M. KEZHERASHVILI, L. ASATIANI,
B. BUTSKHRIKIDZE, E. LEKVEISHVILI, N. SIDAMONIDZE2

SYNTHESIS AND PROPERTIES OF FLUOROCONTAINING
POLYAMIDOACIDES AND POLYIMIDES

Summary

Polyamide acids (PAA) and polyimides (PI) have been sinthesized on the
basis of dianhidride and benzimidazole diamine. "Ternary" polymers con-
taining non-limiting carbocyclic, imidazole and fluorine-rich fragments in
the main chain of macromolecules have been synthesized.

The temperature regime of PAA polycyclocondensation has been estab-
lished by the DSC and DTA methods. Some of properties of PAA and PI
have been studied.
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A. T. TATUALUBUIIH, K. M. TUTUC, :
M. A. CTETIAHMILBUIIH, A. B. OJIMIA3E ~

0F1019 55

O KATAJIMTUYECKOM CHUHTE3E
METHUJIUUKJIONEHTAAUEHOB

Pesome
Ha ocHose u: zer METUIILMKIIONIEHTEHOB
% P pHp
pa3paboTaH Sp(eKTUBHBII METON CHHTE3a COOTBETCTBYIOUIMX AMEHOB, Ko-
Tprlﬁ Aaet Tb noay METHJILHK. ITAAUEHOB C BBIXOIOM

35% u cenekTuBHOCTBIO 54%. [Tpu 3TOM pa3paboTaHa MeTOAMKa BbIAEIeHNs
METHILMKIONEHTaAUEeHOB (95%) U3 KaTalMTHUYECKOH CMECH C MOMOILBI
23€0TPONUYECKOH MeperoHKH.

L. TATIASHVILL K. GITIS, M. STEPANISHVILI, A. DOLIDZE

ON CATALYTIC SYNTESIS OF METHYLCYCLOPENTADIENES

Summary

Synthesis of corresponding diens was worked out on the basis of dehy-
drogenation of methylcyclopentenes which makes it possible to receive me-
thylcyclopentadiene with 35% yeld and 54% selectivity.

Isolation of methylcyciopentadienes from catalic mixture (~95%) by azeo-
tropic distillation was worked out.

L0GIGSEIGS — IMTEPATYPA - REFERENCES
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H. A. YUTPEKALLIBUJIY, K. P. [TATIABA, 3. 111. TABALLEJIU/I3E,
T. I1I. TIATIABA, K. I. 3BPAJIU/I3E

O HEKOTOPBIX KHHETUYECKUX 3AKOHOMEPHOCTSIX
TNPOLIECCA OTBEPXJAEHUS MOJUMEPHBIX KOMITO3U LA i1
AMUWHOIIJIACTA

Pesome

H3yueHs! HeKOTOpbIE KMHETHUECKHE 3aKOHOMEPHOCTH MpOLEecca TepMu-
HECKOTO OTBEPYCACHHs MONMMEPHBIX KOMIO3MLMIA AMHHOMIACTA B BaKyyMe,
M30TEPMUYECKHUX YCIIOBHSX, B TEMMEPaTypHOM HHTEpBane 130-200°C.

B nonnmepHpIx KOMIO3ULMAX HCMIONB30BAHBI kapGamua-dhopmansaerua-
HBIH OfMromep u b 1 npup 1 MaTOMMT.

VeTaHoBIeHO, UTO, Yem GONblIe CKOPOCT OTBEPK/ACHHS, TEM MEHbILE
SHEprus akTUBaLUM.
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I. CHITREKASHVILI, K. PAPAVA, E. GAVESHELIDZE, G. PAPAVA,
K. EBRALIDZE

’H

SOME KINETIC RECULARITIES OF THE PROCESS OF HARD-
ENING OF AMINOPLAST POLYMER COMPOSITIONS
Summary

Some kinetic recularities of the process of thermal hardening of polymer
compositions of aminoplast were studied in }yhe vacuum, in isothermal con-
ditions, in the temperature range of 130-200 C.

In polymer compositions carbamide-formaldehyde oligomer and non-

modified natural diatomite were used.
It was proved that the higher the rate of hardening the lower the activa-

tion energy.

C0GIGSGTHS — IMTEPATYPA - REFERENCES
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T IIT. TIATTIABA, Y. A. YTPEKAINIBUJIY, H. C. IOXTYPUIIIBUIIN,
M. B. 'VPITEHUIIIBWIH, H. C. TEJTAIIIBUIIH,
H. 3. XOTEHAIIIBWIIH, II1. P [TAITABA

HEKOTOPBIE KHNHETHYECKHE 3AKOHOMEPHO CTH
CTPYKTYPHUPOBAHMS ITOJJMMEPHBIX KOMITO3UITHIA
AMMUHOILIACTA

Pesome

HI3yHeHsl HEKOTOPBIE KHHETHUCCKUE 3aKOHOMEPHOCTH MOJIMMEPHBIX KOM-
TIO3MLMH AMUHOILIACTA, TIOJYIECHHOrO Ha OCHOBE JMATOMUTA M KapOamui-
(opmanbREruaHOro OJIMTOMEPA, B H30TCPMHUICCKUX YCIIOBHAX 1 TEMIIEPATyD-
HOM uHTEpBajE 130-; 200°C.

G. PAPAVA, 1. CHITREKASHVILI, N. DOKHTURISHVILI,
M. GURGENISHVILI, N. GELASHVILI, N. KHOTENASHVILI,
SH. PAPAVA

SOME KINETIC REGULARITIES OF STRUCTURING
OF AMINOPLAST POLYMER COMPOSITION

Summary

Some kinetic regularities of polymer compositions of aminoplast on the
basis diatomite and carbamide-formaldehyde oligomer were studied in iso-
thermal conditions in the temperature range 130-20d'C.

COSIOSSIGS — IMTEPATYPA - REFERENCES

1. Nair B., Francis D.Indian J. Technol., 1984, v. 22, 5, p. 197-199.
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H. A. MAUCYPAII3E, I IIL. TIAITABA, O. ITL. TABAIIIEJIA/I3
H. C. IOXTYPHUIIIBWIIH, H. C. TEJTAINBUWJIN, K. P. TTIAIIAB.
H. 3. XOTEHAIIIBWJIY, 3. M. CAPUIIIBHJIA

CHHTE3 JAOJIOB, COIEPKAIMAX ATAMAHTAHOBBIE
I'PYINIAPOBKHA KAPJTOBOT O THIIA, M1 IIOJINYPETAHBI,
TOJIYYEHHBIE HA UX OCHOBE

Pesiome

Ha OCHOBE a/IAMaHTCOEPIKAIIMX KAPAOBLIX GUCPEHOIOB CHHTE3HPOBAHBI
MyTEM MX OKCHIIPONIMIIMPOBAHMS HOBBIC JIMOJIBL T10KAa3aHO, YTO B IPUCYTCT-
BHH LIEJIOYHOTO KATAJIM3aTOPa MPOMYKTAMH PEAKLMH SBJISIIOTCS IHOJBI CO
BTOPHUYHBLIMHU I'MJIPOKCHIIbHBIMH rpyniamMu. VCTaHOBJICHBI ONITHMAJILHBIC
YCIIOBHS CUHTE33 M JIaHA XapPAaKTEPUCTHKA MOy IEHHBIX AUOJIOB.

TlonMypeTansl, CAHTC3MPOBAHHBIC HA OCHOBE MOJYHEHHBIX JIMOJIOB U
PA3NMYHBIX DMU30LMAHATOB, XaPAKTEPU3YIOTCS XOPOIIEH PaCTBOPUMOCTBIO
B OOBIYHBIX OPraHMYECKMX PACTBOPUTEIAX M MOBBIIEHHOH TEMIOCTOH-
KOCTBIO.

N. MAISURADZE, G. PAPAVA, E. GAVASHELIDZE,
N. DOKHTURISHVILIL, N. GELASHVILI, K. PAPAVA,
N. KHOTENASHVILI, Z. SARISHVILI

SYNTHESIS OF DIOLS AND POLYURETANES CONTANING
ADAMATAN CARD-TYPE GROUPS

Summary

To obtain soluble poly with high resi: to heat, the synthesis
of new diols, contaning adamatan card-type groups has been carried out.

The interaction of bisthenols with propylene oxide in the pressence of
alvali catalist results in production of diols with secondary hydroxyl groups.

The optimal conditions of the synthesis were determined and the ob-
tained diols were characterized.
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LSBdGUNBITATYs BIGE03GIBIN 55RO B5G6D
U3BECTUSI AKAJIEMUM HAVK I'PY3HIA 2001945
30800k LIGOS 2002, . 28, Ne3-4 CEPHSI XUMUYECKASL

10. A. FO3BEKOB, X. A. MAKCUMOB

HEKOTOPBIE OCOBEHHOCTH IIPOUECCA
IEKTPOXUMHAYECKOI'O XJIOPHPOBAHMSI
AJIKILIAPOMATUUYECKHUX YIVIEBOJAOPOIOB
110 BOKOBOM 1EITHA

VIHTEHCHBHO PA3BHBAIOMASCSH B HACTOSIICE BPEMsi JICKTPOXMMUL Opra-
HUUCCKUX COC/IMHCHMI MPUBJICKACT BCE GOMILIICE BHMMAHUE HCCIEA0BATENCH
M CO3/1aCT HOBBIC HIEPCIICKTHBLI JUISL XUMHUHIECKON TPOMBIIUICHHOCTH.

DIEKTPOXUMHUHUECKUE TIPOUECCHI 00IAAIOT BLICOKOH CENCKTUBHOCTLIO,
1 TPEGYIOT UCHOIB30BAHMSL IOPOrMX XHMHMUCCKUX OKRMCTUTENIEH HIll BOCCTA-
HOBHTENCH, HO3BOJSIOT NOJIYHATh NPOYKTHI BBICOKOH YHCTOTLI M KaueCTEd,
HEM ¥ O0YCIIORIIEH HOBBIITCHHBIH HHTEPEC MMEHIO K TAKMM METONAM CHHTE3
OPraHuveCKUX COCAUHCH)

OHMM 13 aKTYATLHBIX HAlPABICHHH HIEKTPOXMMHUECKOTO CHITE3a Opra-
HUYCCKUX COCAMHCHUH SBISICTCS XIIOPUPOBAHHIE AIKMIIAPOMATHHUCCKUX COe-
JUMHEHUH 110 60K0BOMH 1ienK. CriocoOb MOTYHEHUS TAKAX HPOJIYKTOB, KOTOPBIC
HMPUMEHSIOTCS B HACTOSIIEE BPEMsi B XUMUUCCKOM HPOMBILIICHHOCTH, OCHO-
BAHBI, JIABHBIM 00PA30M, Ha B3AUMOJICHCTBHH MOJICKYJISIDHOIO XJIOpA € CO0T-
BETCTBYIOUIHMHM OPT ©o B 5710# TEXHOJIOTMH MOJI0~
BUHA XJIOPA MEPEBOMTCS B MAJIOUCHHbBIHA IPOJYKT - aGrasHbii XJIOPUCTLIH
BOMOPOL, 3Ar PABHEHHBIA OPraHHIECKUMHU PUMECSMH. Y THITM3AIHSL yKa3ai-
HOFO OTXO0/1a ABJIAETCS BAXKHOM, HO CIILE 0 KOHIL HE PEUICHHO#H MPOGICMOi.

C HENbIO BO3MOKHO YaCTUHHOIO PEUICH IS HTOM HPOGAEMBI HAMU TIPOBE-
JICHO XJIOPUPOBAHKE ANKMIAPOMATHUECKHX YITIEBOIOPONIOB 1O GOKOBOIH 11e-~
T HIEKTPOIIMZOM CONSIHOM KUCIIOTHI (KAK TEXHHUCCKOH, TAK U abrasuoi).

BEH3HIIXIOPUL, 0=, M=, N- KCHIMIXJIOPHIDL SBIAIOTCS UCXOMIBIMU HPO-
JIyKTaMK JUBsT IOTyuenus Oy uiGensuidyraiata, GSH3MIOBOIO cuupra, ocii-
SHJIIEIUTONO3bL, HCIOJL3YCMBIX B (PapMALICBTHHECKOU MPOMBIIICH HOCTH IIPH
MBrOTC JICKAPCTBEHHBIX CPECTB, AYIIHCTBIX BEIECTB Just apgo-
MEPHBIX HENCH, @ TAKKE HPH TIPOM3BOJICTBE KPACUTEIEH U INIACTAYCCKUX
Mace.

K HacTosieMy BPEMCHI M3BECTHBI HEKOTOPBIE CIOCOOB! XIOPUPOBAHHS
BOKOBO# 1E11 aPOMATHUECKHX COeJMICHnH. TIPIMOC XIIOPUPOBAHKE 11PO-
BOAMTCSH B yCsIoBUsIX YD-06yuenus [1-3] 1 1Ipu BLICOKHX TEMIICPATyPax - B
IPAUCYTCTBUM PasiuYubX M00aBOK [4]. VCCnenosanns, HPOBOIMMBIC B HE-
BOHbBIX PACTBOPHTCIBIX, CO3JIAIOT AONOJIHUTCIBLHBIC TPYAHOCTH IIPU OUHCTKC
HENEBBIX HPOAYKTOB, KPOME TOro, 5T# NPOUECCHl XAPAKTEPHIYIOTCSI HUBKUMH
BLIXOMAMM IPOYKTOB XJIOPUPOBAHMS IPH KOHBEPCUM OPraHHYECKOIo ¢OC-
Jwieawust (e onee 80%), d HEKOTOPLIE HOITY UEHHbIC JAHHBIC IPOTHBOPEUABLL
MEKTy COOOMU.
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B cBasu ¢ y1um paspaborka 3PPEKTHBHOIO ¢0CO0d MOMYHESHUST AIKANS 5
UIOPIPOM3BOAHBIX APOMATHUECKUX COSAMHENMH ipencTansier necomuen V72
iibiH ITPAKTHYECKUH HHTEPEC. 3ACAYKUBACT BHUMAHMS SMEKTPOXUMHMUCCKUN
METOJt CuHTE3a. AJIKUIAPOMATHHYECKHE YITIGBOAOPO/IbI 00pabaThiBAIOT XJ10-
POM, TEHEPHPYEMBIM SITEKTPONH3OM COMSHOM KUCIOTHL. YCTAHOBACHO, YTO
MEKTPOXUMHUUECKUE METOMbI CHHTE3a OPraHUuECKUX COCMMHCHUH UMEIOT
HEKOTOPBIE MPEHMYIIECTBA fIepes xumuucckuMu [5, 6]. Kpome 1oro, nenoss-
J0BAHME BOAHOIO pactsopa HCI juist XII0PHPOBAHKMS OPraAHUYECKHX COCTH-
HEHMH B HJIEKTPOXMMUUECKON CHCTEME, BBUJLY YTHIIHBALMU NPAKTHUECKY HE
HMEIOIIEro 0TXOMA XJIOPOPT HPOU3BOJICTS = aGra3nHoi
CONAMOM KUCITOTHE, MONANAIOER B BEH THIMIIHOHHBIE BHIOPOCK, ABItseTCs
akTYaJIHOM 3ajtauci (5, 7].

HiHrepectbiM SBISIETes TOT GAKT, Y10 XJAOPHPOBAHUE APOMATHUESCRUX
YIVIEBOAOPONOB € BBEACHHEM rajiorea B GOKOBYIO HeHb HPOUCXOMUT He
TONLKO 11O JiecTBrHeM YD-jiyuelt u pajMaliOHHOrO 00ayYeH s, HO ¥ B
MERTPOXUMHUECKON CHCTEME B IPUCYTCTBHM PAa3iMuHbIX HHAIMATOPOR,
TAKHX KAK, HAIPUMEP,; 3001 CH300y THPOHUTPUII, HEPOKCHAOCHMITA ¥ THAPO-
HEPOKCHAKYMOStA. OHH JIEIKO PA3NIAraioTes B MATKUX yCHOBUsIX ¢ 06pasona-
HMeM pajukaion. Hanpumep, mepokcuabens3mi npu remueparype 50- 60C
pasiaraercst ¢ o6pasosanuem (C;H;CO,) panuxaios, KOTOPbIE HHHIHHPYIOT
XIOPUPOBAHKE AIKHITHHON IPYIiithl APOMATHUECKOIO COSAMHEHM.

OTOT 5Ke HHMIMATOP ObLI BT H /UL XJIOPHPOBAHHS GOROBOM HEMH TOMyONA
0%, M=, IT= KCHJIOJIOB SEKTPOIM30M KOHIEHTPUPOBAHHON COMHOM KUCIOTEL

Peariiuio XJI0pHPOBaHHUs AITKHIIAPOMATHIECKUX YINIEBOAOPOAOB 1O GOKO=
BO#H LetiM OCyIeCTnIBIUM B Ge3/MadparMeHoM CTEKIBIHHOM ICKTPOIM3EPE,
CHAGNKEHHOM TEPMOCTATHPYIOIEH PyGatiikol ¥ MEXaHMYECKON MEmaIKOi.
B KauecTE MIEKTPOAOB HCHONL30BAIM LUIMHAPHUCCKHE rpayuTOBBIE CTEPIK-
11 ¢ MIOHAMLIO BUAKMORM 1oBEpx0cTH 20,0 M. DITekTpotb! Gl 3aRper-
JCHBL B JIHMIIE HIEKTPOSU3EPA B CIEHMAIILHOM AepskaTene. Henpepummnii
KOHTPOJIb 38 YHOCOM XJIOpa OCYLIECTBIIsH, uenonb3ys 10%-nsiit BobIH
pacTBOp Hofua HaTpusi. TPy XIOPUPOBAHHHE APOMATHYECKHUX COCMHCHHM
00pasyioTest ABa CIIOST: BOJHBIN, COCTOALIMM U3 BOJHOIO PACTBOPA CONSHOM
KHCJIOTBL, ¥ OPraHUUECKuE - MPOAYKTH XIOPHPOBAHMS U HE BCTYIHBIIHE B
PEAKIIMIO XIIOPHPOBAHMS HCXOMMbIC OpranuHeckue coefunenust. Opranuyec-
kit CITO# OTACIBUH OT BOIHOTO M Cymrid Han CaCly, Anaius oprasuHeckoro
103 TTPOBOJIIIH XPOMATOrpadMuEcKiM METOROM (xpomarorpad JIXM-8MJT;
JUIMHA KOJIOHKH - 3 M} IMAMETP - 3 MM; HEenoABMKHas (asa - Anueson L 5
Mac.% a xpamocop6e G; Temiepatypa xosotiki - 90°C; ucriapurens - 175°C;
TOK leTekTopa = 120 MA; ra3-HOCHTEIb - IENH; CKOPOCTE Fa3a-HOCHTENS =
40 MyI/MUE; CKOPOCTH ARAPAMMHOM JIEHTHE = 600 M/qaL)

Tlpu xstopupoBanny opr <o TOIyOna, Ha
XPOMATOIPAMME HCH TUDHIMPOBAH B TAKH, COOTBETCIBYIOLIHE CITE/YIOMEMY
COCTaBY: TOJTyOJI, MOHOXJIOPTOIYOJI, XJIOPUCTBIH GEH3MIT M IPOAYKTHI INTyGOKOro
XI0pHpoBaHUsL. [IPOAYKTHL XJIOPHPOBAHHMS OBUIM PASIEIICHBI BAKYYMHO#H nepe-
TOHKOM, & HX CTPYKRTYPa YCTAHORIIEHA (PH3HKO-XUMHUCCKHMHE METOMAMM aHa~
Jm3a. [omyuennsie XapaKTEPHCTHKH COOTBETCTRYIOT JIMTEPATYPHBIM JAHHBIM.
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o Hauum 1aHUBIM, IPH XJTOPHPOBAHUH ATKHIIAPOMATHHCCKHK YILEnR0 |
AOPOIOB XJIOPOM, T€HEPUPYEMBIM SJIEKTPOIM3OM CONSHOM KHUCHOTH! BiEpH-
CyrctBun nepokcunbensuna (0,1-0,15 mac.%), Bhixox 1o TOKY IIPOJIYKTOR|
XJIOPHPOBaHus GOKOBO#M 1enu KocTuraer Gonee 87%. Janbueimee ysenu-
HICHHMC KOHLCHTPALHMY MEPOKCHAGEH30MIA HE OKA3BIBAET CYINECTBCHHON,
BIIHMSIHMS HA BBIXOX 110 TOKY (Tabi. 1).

"YCTaHOBJIEHO, YTO BHIXOZ MO TOKY K BEIIECTBY O0PA3YIOMIMXCsl IPOTYKTOR
XJIOPMPOBAHHUS CYIICCTBEHHO 3aBUCHT OT YCJIOBHH 371eKTponusa. B cpsisu ¢
STUM JUIsl ONPENEIICHAS ONTHMAIBHBIX YCIOBUH CHHTE32 XJIOPIIPOU3BOIHEIX
APOMATHIECKHX YIJIEBONIOPO/IOB 110 GOKOBOM LENHM U3y HCHO BIMSHUE PABIIHY-
HBIX TEXHOJIOTHECKUX IAPAMETPOB (COCTABA M KOHIEHTPALMH JICKTPOJIAT,
IUIOTHOCTH TOKA, TEMIICPATyPbl, OTHOIIEHMS KOIMYECTBA B3STOTO B PEAKIHI0
OPraHMECKOTO COCAMHEHUS K KONMUECTBY IEKTPOXMMUIECKH TEHEPUPO-
BAaHHOTO XJIOPA) HA BHIXO/ 110 TOKY ¥ BEMIECTBY LEICBOTO MPOIYKTA.

TaGuauma |

KOJIMYECTBa 30MJIa HA BRIXOJ TIO TOKY XJIOPHCTOTO GeH3MIIa TP
xnopupoBanuy Toxyona. Konnenrpanns HC - 30-15%; Temmepatypa - 55-65C;
IUIOTHOCTS ToKa - 5000-6000 AAM; =10 A; Q=35 Awvac

Komaieomo nepoxout- [ 5 T 6.05 [ 0,05 [ 0075 0,10 | 0,125 | 0,15
Genzonna, Bec.%
Brxo/1 110 Toky
snopucroro Germmat. | 2 | M8 | 632 | 711 ey | w5 | sy

C 1ebI0 HAXOKACHHS ONTUMANLHOTO PEKUMA JU XITOPUPOBAHHS ATICHIL-
APOMATHHECKHX YIIICBOIOPOLOB 110 GOKOBOM LETH MCCIIENOBAHO BIMAHHUE KOH-
UCHTPALMY COSIHON KUCIIOTHI Ha IPOLIECC XITOPUPOBAHHS TOYONa. [Tpy 510M
TEMIICPATYPY JJIEKTPOJINTA ¥ AHOAHYIO IUIOTHOCTL TOKA TOUIEP/KUBANA HA
TIOCTOsIHHOM YPOBHE M BAPBHPOBAJIM KOHIEHTPALHY COIIHOMH KHCIIOTSI B IIpe-
nenax 32-10%. oy pe3ynbTaThi bI B Ta0M. 2.

TaGunuma 2

BiusiHye KOHICHTDAIMH CONSHON KMCIOTH Ha BEIXOA TO TOKY H NO BEIECTBY
TIPOYKTOB XJIOPHPOBAHHSL TONYONa. AHOR - IPaHT; IIOTHOCTH TOKA -
5000-6000 A/sr’; Temmeparypa - 55-65°C; =10 A; Q=35 Awac

Kommentparmst HCL,% Berxoa no Toky,% | Berxonmio BEIecTBY, %
2, 5.4 6,
0, 53 7,
5 4.5 X
0, 4,3 S
5 86,9 .7
0,0 67,5 HE

Kaxk cnenyer u3 tabun. 2, npu KOHICHTPALKU COJSTHOM KUCIIOTHI 15% u Huke
BBIXOZL 110 TOKY POJIyKTOB XJIOPHPOBAHHUSI TOJyOJIA HE NIPEBLIACT 87%, anpu
6oee BHICOKMX KOHICHTPAIMAX COJHON KMCJIOTBI OCTHIACT Gonee 95%.
BeposiTHO, 910 CBAI3AHO € TEM, UTO IIPH KOHIEHTPALHMSX CONAHOM KMCIIOTHI HIDKe
15% uacts Toka pacxozyercs Ha o6pa3oBanue KHCJIOPOZIA ¥ KACIIOPOIOCOzE-
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KAIX COCMHEHNH. AHIOTHYHBIE PE3YJILTATHI [OJTYICHbI M IIPH XJTOPHPOHA= 774

HHU 0=, M=, IT-, KCUJIOJIOB IO GOKOBOM eIy, 1804
3aBHCHMOCTB BBIXOZA TIO TOKY HPOMYKTOB XJIOPHUPOBAHMS AJIKMIIApOMa-

mqecxux YIJIEBOZIOPOZIOB IO GOKOBOM LENy NpU MIOTHOCTH TOka 5000-

6000 A/m> oT TYpPbI C HCIIOJIB3( 30-15%-HO¥# CONSTHOM KuC-

JOTEI IPUBEZICHA B Ta0II. 3.

TaGnumna 3
BIHSHHE TEMIEPATYPHI SICKTPOIHTA Ha BLIXO TO TOKY NPH XIOPUPOBAHMH TONYoTa
¥ M-KCHIIONA [lo Gokopott nenu. AHOX - TPaduT; MIOTHOCTH TOKA -
5000-6000 A/M konnenrpauus HCI - 30-15%; I=10 A; Q=35 Auac

0, XnopucTsiii Gensun M-KCHIIHIXJIOPHL
Tewmnepatypa, °C ——‘LQJ = o o
20 52,1 2,1 56,1 503

30 582 9.4 613 659

40 65,7 8.3 684 135

50 70,7 843 74,7 80,3

60 744 88,7 792 85,1

70 69.8 832 753 80.9

V3yueHue BIMAHUS TEMIIEPATyPhbl Ha BBIXOJI 110 TOKY (Tabt. 3) IpORyKTOB
XIOPUPOBAHHUsT GOKOBOM LETIM APOMATHHUECKHUX COCMHEHMIA 10KA3aII0, YTO C
NOBBINICHHEM TEMIIEPATYPhI IPOMCXOMUT Cro BO3pacTaHue. JOCTAras MaK-
CHUMaJILHOTO 3HA4YEHMUs B MHTEpBaJIE S0- Sd’C BBIXOZ IIO TOKY IIPU aJIbHEH-
IIEM TIO} Ty phI 1Cst. [Ipy 3TOM yCTAaHOBJIEHO, YITO
PEAKITMIO XJIOPUPOBAHHKS EJICCOOOPA3HO MPOBOANTE IPH TEMIICPaType SO-
60°C; CHMIKEHHE BBIXOZA 110 TOKY TIPH OTHOCHTEIIHHO HU3KHX TEMIIEPATypax,
TIO-BH/IUMOMY, CBA3AHO C MAJICHUEM CKOPOCTH PEAKIMH XJIOPHUPOBAHMS, & IPH
OTHOCHTENLHO BBICOKMX TEMIIEPATypax BO3PACTACT PACXOA AONH TOKA HA
06pa3soBaHyeE MPOYKTOB XJIOPHPOBAHHS SPA APOMATHICCKOTO COCIMHEHUS.

Businue aHO/IHOM MUIOTHOCTH TOKA Ha BBIXO 110 TOKY IPOYKTOB XJIOPH-
posanus GOKOBOM HENM AIKHUIAPOMATUUECKHX YITICBOAOPONOB HPU IEKT-
ponuse 30-15%-HOM CONAHOM KMCIIOTHI M TEMIIEPAaType 50-6d'C MPEACTaB-
JeHO B Ta6J1. 4 m 5. [Toka3aHo, YTO MAKCHMAJILHBIH BBIXOJ 110 TOKY IPOYKTOB
XJIIOPUPOBAHUSI 60KOBOH IENH COCTABIAET OKOJO 85-87% NpH IUIOTHOCTH
ToKa 5000-6000 A/m’. TIpu OTHOCHTENBLHO HU3KMX IJIOTHOCTSIX TOKA yBEIH-
YMBAETCA BBIXOM MO TOKY IPOIYKTOB XJIOPUPOBAHKS SI/IPA APOMATHHUECKOTO
COE/IMHEHMS, 4 YBEJIMHUEHHE IUVIOTHOCTH Gostee 6000 A TPUBOJIMT K CHIIKE-
HHMIO CYMMapHOTO BBIXO[A 110 TOKY MPOIYKTOB XJIOPMPOBAHHUS apOMaTU-
HECKOTO COCIMHEHHs. DTO CBA3AHO C 06PA30BAHUEM KHCIIOPOZIA ¥ XJIOPATOB,
Ppaspyiaomux rpaduTHBIM aHO, YTO OTMEYEHO | B [8].

Taxum 06paszom, onTt ycnoBus, 06 JIIHE BBIXOI 11O
TOKY MIPOJKTOB XJIOPHPOBAHUSI GOKOBOH LEMH ANKHIAPOMATHUCCKAX yIIIe-
BOXOPOZIOB, TAKOBBI: KOHUCHTPAIMs COJsIHOM KucoThl 30-15% (B npucyrcr-
suum 0,1-0,15 Bec.! % B PacUCTe Ha PEAKUUOHHYIO MACCy NEPOKCHIOCH30MIIA),
TEMIepatypa 55- 65°C u anoamas mIOTHOCTL ToKa 5000-6000 A/ME. Xnopu-
POBaHME B 3THX YCIOBUAX GOKOBOM LENM ANKMIAPOMATAUCCKHUX YIICBOLO-
POZOB MO3BOJIAET OCYIECTBUTE MPOLECC € 85-88%-HbIM BEIXOOM 110 TOKY.
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BrusiHue IWIOTHOCTH TOKS Ha BRIXOJ 1O TOKY TPH XJIOPHPOBAHUM -r yona 7

1o Goxonol memu. AHOA - rpaduT; Kounenrpanus HCl - 30-15%;
Temnepatypa - 55-65'C; I=10 A; Q=35 Awac

IlrotHoets | MoHoXOpTONIYOI XnopuceThiit Genswt
ToKa, A/M Qr n.% Qr %
2000 45,7 54,5 2T K
3000 350 41,7 40,9 4838
4 238 | 284 58,5 Yi
3 133 158 744 8,7
6f 8,6 102 742 884
i 45 33 65,9 8.6

TaGununa 3
BausHyue IWIOTHOCTH TOKA Ha BHIXOJ 10 TOKY TIPM XJIOPHPOBAHKMH TONYONA
10 Gokorol nems. Aoz - rpadut; xounenTpaims HCI - 30-15%:
Temmeparypa - 55-65'C: I=10A; Q=35 Awac

Ilnorocts | MoHOXIIOp-n-KeHToN
Toka, A/M Q.r 9
2000 0. 3,
3000 7, 40,
400! 25, 7.2
500 9 0, AL 2,
6001 4, X 764 2]
70 0 14 73,1 78,5

Taxum 00pasoM, NPy XJIOPUPOBAHHH AIKMIAPOMATHYECKUX YIIIEBOJO-
POZOB 10 GOKOBOH LEHH XJIOPOM, FEHECPHPYEMBIM HICKTPOIU3OM KOHISHT-
PHPOBAHHOM COJTHOM KMCIIOTEI, MCXO/IHBIME COCMHOHUAMY SBJIAIOTCS JIETKO
JOCTYIHBIC BEHICCTBA: COJIHAN KMCJIOTA (B TOM HHUCIC abra3Has), ajkuiapo-
MATHYCCKHE COCAMHCHNSL (TOJyOIl M M-, O=, T~ KCKJIoJibE). ITpu nenonb3oBanuu
abrasHoM CONIHON KHCIIOTHI JIETKO PEIAeTes NPOSeMa y THII3aIHH MHOTO-
TOHHAXKHOTO OTXO/A XJOPOPTaHUIECKOH POMBIIIICHHOCTH, YTO BAXKHO JUIs
OXpaHbl OKpysKalomei cpeapt, KpoMe Toro, npH 9T0M B SHAUUTENLHOH ¢
TICHHM YMEHBIIIACTCs PACXOJL LICJIOMHBIX PEAreHTOB JUlL HEHTpau3aum abras-
HOM CONISHOM KUCIIOTBI, B OPOMHBIX KOJIMMECTBAX CKAIUMBAIOLICHES! HA 3aB0-
JAax, HPOU3BOJBAIIMX XJIOPOPTAHMICCKHE IPORYKTEI, OJHOBPEMEHHO IPOMC-
XOAMT yTHIIM3ALMS CONSHON KMCIOTEI, 00PA3yIONIeHCs: NIPH XIOPHPOBAHKH
AIKUIAPOMATHUECKHX YIJICBOZIOPOIOB 10 GOKOBOM LI B 2ICKTPOXHUMHUEC-
KOM CHCTEME, TaK KaK XJIOPUCTHIA BOXOPOJ, 0OPA3yIOMMHCS NPH 3aMECTH-
TEIILHOM XJIOPUPOBAHUH, OCTACTCS B PACTBOPE M CILYIKHT NICKTPOIHTOM JUIs
JanbHeie renepauuu xjiopa. Takum 06pasoM, NIPOU3BOACTEO XJIOPHPOU3-
BOJIHBIX aJIKMJIAPOMATHYECKHUX YIIICBOIOPOZIOB B MICKTPOXUMHUCCKOH CHE-
TEeME BMECTO HOCTABLUMKA aGra3sHON COJSTHON KHCIOThI NPCBPALIACTCS B HOT-
peburens.

D10 06CTOATENHCTBO CIIOCOGCTBYET SHAMMTENLHOMY YACIICBICHHIO U
YHPOLICHHUIO IPOLECEa, TAK KAK OTHANAET HEOOXO/IHMOCTE B IO OMHITETLHOM
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nponssonctre xjiopa. Kpome 1010, x10p 06pasyeTes HemocpeeTnen
PEAKTOPE M 1OYTOMY TAKHE TPYAOCMKHME K TPEOYIOUMe onomuTesisix V12
JHEPrEeTHUCCKHX 3ATPAT ONEPALIHH, KAK NOJCHHE XIIOPA, €70 OYMCTKA, CYIIia

¥ KOMIPEMHPOBAHME, ECTCCTBEHHO, HE TPEOYIOTCH.

CYMPaMTCKHIE FOCYAPCTBENHbI YHUBEPCHTET Toerymano 22.05.2002
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Lodgatangg S000-6000 o/F, Bstrorigogel JobgbEGGes 30-15%, grrgd®ba-
ool Ggddgbodite S0- 60C. 3HEcibén Moo dghols conhiam aodbigsmme
smgBodgde 85%-U, bragne Bogmagnal obyagoo - 90%-b.

Y. YUZBEKOV, X. MAKSIMOV

SOME FEATURES OF THE PROCESSES OF
ELECTROCHEMICAL CHELORINATION
OF ALKYL AROMATIC HYDROCARBONS

Summary

The process electrochemical chlorination on side chain of alkyl aromatic
hydrocarbons has been investigated. The optimum yield of chloroproducts
on graphite electrode was found. The selected optimum of current is the
density of 5000-6000 A/m the c,oncemratlon of hydrochloric acid is 30-
15%. Temperature of electrolysis is SO~ 6(’C. In this conditions the yield of
chiorproduct is equal (0 85%.
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LOBSGNBILMLs BAGENIGIBTS S35R3INNN B5G6D
W3BECTUSI AKAJIEMWM HAYK I'PY3UHA ‘
30300 LIGOS 2002, T. 28, \e3-4. CEPUSI XUMHYEC!

DOUBHYIECKAS XUMMWSL
VK 543.544
@. I. BPOYUEK, O. B. OPJIOBA, $I. ®. BPOYYEK, U. ®. BPOYYEK

®VHKIIMOHAJBHBIE CBA3NA IAPAMETPOB YVIEPKUBAHU S
C KOD®OUMIIUMEHTOM EMKOCTH XPOMATOI PAOPHYECKOM
KOJIOHKHA

Panee B CBETE BLIZIBHIYTONH KOHLCHIMM FErE€MOHMY KOHCTAHTHI YCTOM-
YUBOCTH (IQ/) KOMILIEKCOB [ 1] 6bU1H pa3paboTanbl (PUIUKO-XUMHUCCKHUE OCHO-
BBI XpOMATOrpahvy HOHOB METAJUIOB HA KOMILIEKCOOGPA3yIOMIHX COPOCHTAX
C OZIBHYKHBIMH M 5KECTKO 3aKPEIUICHHBIMY Ha MATPHIIE COPOCHTA KOMILIEKCO-
06PA3yIOUIMMH IPYTIIAMH, BIIOUAIOIIME BBISRICHHBIE HOBBIC (yHKIHOHAITb-
HBIC CBs3M (M3UKO-XHMUUYCCKHMX NAPAMETPOB yKa3aHHBIX BUIOB XPOMATO-
rpaduu c K| [2, 3]. BoysunyTast fance KOHUEHIHA FCreMORIK xo3ddumenTa
pacnipenenenus — K; xpomarorpagupyeMoro seiecTsa [4] B coueranuu ¢
MCTOML30BanrEM d(H(PEKTUBHBIX ¥ IIPUBEICHHBIX XPOMATOrpapUHCCKUX Ma-
PAMETPOB NO3BOJIWIIA BLIABATH HOBBIE (DYHKIMOHAILHBIC CBA3H C K 1 MOJH-
(unEpoBaTs GUIMKO-XUMUYCCKHE KPUTCPUHU U IAPAMETPBI KOJIOHOMHOH XPO-
marorpaduu [4-9]. B B ACHEKTE K( i rereMoHUM Ig u K,
TIAKETHI AIETEPHATUBHBIX YPABHCHHH HOBOTO OKOJICHHUS! UL TCOPETUYECKOrO
ONUCAHHS, PACUETA M ONITMMU3ALMH KPUTEPUEB M 1APAMETPOB KOJIOHOUHOH
xpomartorpaduu [2-9] CBUACTEILCTBYIOT O EP TMBHOCTH J1a. i
TEOPETHUECKHUX Pa3pabOTOK, OCHOBAHHbIX HA KOHIENTYAlILHBIX I0AX0axX. B
JTOW CBSI3M HAMH BBIIBUTACTCS KOHLEILMS TFEreMOHUM Koo duurenTa em-
KOCTH XpOMATOrpaduHecKkoi KOMOHKH — k' KAK OIHOTO M3 BOXKHEHIIMX ax-
TOPOB, ONPENENSIONIMX OCHOBHBIE (DU3UKO-XUMHUUCCKUC KPUTCPHH U apa-
METpHI KOJIOHO4HO# xpomaTorpaduu [10-17].

B JlanHO# CTaThe MPUBOJIATCS BLIBEACHHBIE HAMHU B ACNEKTE YKa3aHHOK
BLIIIE KOHIIE I ol SLIME HOBBIE (DYHKIMOHAILHBIH CBSI-
3¢ IAPAMETPOB YAEP>KUBAHMS PABHOBECHOH JIMHEHHON KOJIOHOUHOM XpOMa-
Torpaduu ¢ k',

B np H HUKE yP ;

ki, K, k. k' — coOTBETCTBEHHO K' 110 BEIIECTBAM MEPBOrO, BTOPOIrO U
NOCIEAHEr0 XPOMATOrpadguyueCKuxX NUKOB U CPEIHss Bennuuna k' juis
HECKOJILKMX XPOMATOrpaQupPyEMbIX BELIECTB;

N — 9HCJIO TEOPETHHECKMX TAPEJIOK B CJIOE COpOEHTa;

L — BBIcOTa (JUIMHA) PaGOYEro CIO0s COPOEHTA B KOJIOHKE;

H — BBICOTA, SKBHBAJIEHTHAS TCOPETHICCKOM Tapenke (BOTT);

Y — )a30BO€ OTHOMICHHME, ONPEACIIEMOE COOTHOMIEHHEM 00BEMOB
HETIC i (V) 1 IC i (V) has B nanHO# XpoMaTorpaduueckom
KonoHKe, Y=V/V
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U, ©® — COOTRETCTBEHHO JIMHEHNAs ¥ 0OLEMHAs CKOPOCTH IPO;
TO/IRMIKHON (asbl Hepes KOJIOHKY;

t,, — "MEpPTROE" BpEMs 3anA3/ILIBAHMS]

W, — IIMpHHA [IMKA HA XPOMATOrPAMME Y €r0 OCHOBAHHS (B C/IIMHUIIAX
BpEMENH);

‘W (1/2) — ITMPHHA TIHKA HA XPOMATOrPAMME Ha HIOJIOBHHE €r0 BRICOTHI (B
CAMHUIAX JUTHHEI);

G, Op, Oy, O, — CTANAPTHLIC OTKIOHEHUS IMPHHBI XpOMaTOrpahuyec-
KOrQ ITMKA K CTAHAPTHOE OTKJIOHEHUE MTOCIEIHEI0 IMKA, BRIPAXKCHHBIC COOT-
BETCTBEHHO B CAMHMIAX BPEMEHH, JUIHHEI WM 00beMa;

Rg — KPUTEPHH PA3NEICHUS IBYX BEIICCTB]

V — CKOPOCTh JIBUZKEHHMS THKA (30HDBI) XPOMATOrpaupyemMoro BeecTna
B KOJIOHKE;

Mg — MACCa HEMOABMIKHOH (ARl B KOJIIOHKE.

1. Bpemst y/iepykupanus — t,

U035

tg = gou/(l + KOH (6]
ty = Nu(W,, + W,)”/16L(1 + k" @
tp = NW} 5,1 +K)/5,5225Lu ©)
1y =07 (1 + K)/Hu “
1y = LW, + W,)°(1 + K)Y/160%u ®)
tp = Lw/ V(1 +K) )
t = 0,345LU(W,, + W) W2 VAL + k) (@)
2.Tlp )€ BpEMst YIIE =ty
t = {lofu/(l +KHH] -1, } @®)
ty = {INu(W,, + W,)"/16L(1 +k)] ~t,} ©
= {INW; (1 +K)/5,5225Lu] — 1, } 10)
= {[o] (1 + KY/Hu] -1} an
= {[LOW,, + W1 +k)/1607u] - t,.} 12)
= (LA +K) -t} 13)
t = ([0,345Lu'(W,, + W Y/Wi , V(1 +K)'] =1, 14)
3. Mem; D€ BPEMSI —ty
ty =K'V, V' 15
=KV, (1 + KLV (16)
ty =K'V, o/l + KYHV, (17)
4. Pa3HOCTL BPEMEH YICPIKUBAHUSA — Aty
Aty =L(K, — k)D/u 18)

Aty = (o, (1 + /] = o7, (L + K)/H 3/ a9



LWyt W, Y 1+k,) jnk;
Azl

5. Cpenuee Bpemst yncpnmnannx JBYX ITHKOB 1y

2ot (l+k‘

w315} -

T k; 1/1 “3 T2
te=LY HE L?H{j ®)u

6. Bpems yIepKUBAHUs TOCICIHETO nuKa —t,

1o =ty T K
1, =L(+ K
t, = NH(1 +k )/u

7. TIPOROIKHTEILHOCT (JUIMTEIBHOCTL) aHAIM3A

ty = (1 + k) + 20,
t, =L +k) (208
=L+ WIH) + KA

8. Ynepaxupacmbiit oGbem — Vi

Vi =LQ + K)o/
V, = uo/(l + K)H
V, = No ua/(1 + k)L
Vy = Nua(W,, + W) /16L(1 + k)
Vy NWu,n)m(l +K)/5,5225Lu
Vg =0y w1 + kHHoe
V= (1 +K)NHo/u

obsem —V'y
Vi =K'V,
Vi = KLo/u
Vi =kt,0
= [L( +K) o] -
= [ojue/(l + kHH] -

J

k
Ky

(23)

@4
25)
(26)

@7
28)

29)

(30)
(E35]
(32)
33)
G4
35
36)

(€X)
(38)
39)
(40)
@1
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= [o2u/(1 + K)Ho] - V,

10. ViensHbli yAEpKUBAEMbIH 00bEM SV

V, =kLo/umg (43)
V, =kt 0/mg (44)
V, =K'V, /mg (45)
11. Koadpuuuent ynepxupanus — R
R =t w/L(l +k) (46)
R =V, u/Lo(l +k) 47
R =t Hu/o (1 +k) “8)

Kak BUJIHO U3 NPEICTABJICHHDLIX B TAHHOM CTAThe MATEPHAJIOB, OCYLIECTB-
JICHHBIH HAMH KOHUENTYaJIbHBIH MOJIXO/ MO3BOJIMII BLISBHTL HOBBIE (DyHK-
LUMOHAILHBIE CBA3M MAPAMETPOB yAepkuBanus ck' u ApyrumMu XpomaTorpa-
(uuecKuMHU napameTpamu.

BhIBE/IEHHbBIE HAMHU HAKETHI AJILTEPHATHBHEIX YPABHCHHUH CBHIETENLCT-
BYIOT O IIEPCIICKTABHOCTH HCIIONB30BAHMUsI KOHICTIIMM FEreMOHHH K0d(dhu-
IUEHTAa EMKOCTH XPOMATOrpahuueckoi KOJOHKH ISl TEOPETUUECKOTO O~
CaHusl, PACUETa K ONTUMU3ALMH H JIPYTHX [TAPAMETPOB M KPUTEPHEB PABHO-
BECHOM JIMHEHHOH KOOHOUHOM XpoMaTorpaduu. DTH ypaBHEHHS IIPEICTAB-
JITIOT TaK)Ke GasUCHbIH MATEPHAT JUIsl COCTABICHUS COOTBETCTBYIONIMX KOM-
TBIOTEPHBIX MPOrPaMM i GAHKOB IAHHBIX.

TpysuHCKMIA TEXHIECKMI YHUBEPCUTET Tlocrymaro 17.11. 2001

B. d6MTAASN, M. MGTLMABY, 0. dHMIRIS0, 0. d3GMTRI0

B3358330b 356:58366I3NL BVEIGNMESL TGN $593BNGIBN
36MBSGMRGOBNV(N) L3IGNL GIBSRMINL SMIBNBNIESVNSE

ﬁg'\)n-ﬂﬁg

3 396@gdgd0, mgdo3 oboboggh Ligg@gdol Fggesgdols 3oérs-
aagéaanb QubdGomboriné Qcﬁmdn@ﬂ&g]@gbaab Lggehob dggoemdols ymgaoco-
96&m06 Lgg@gdosk Jhmdo@mphogosdo.

F. BROUCHEK, O. ORLOVA, I. BROUCHEK, J. BROUCHEK

FUNCTIONAL DEPENDENCE OF RETENTION PARAMETERS
ON THE CHROMATOGRAPHIC COLUMN CAPACITY
COEFFICIENTS

Summary

Equations for the functional dependence of colomn retention parameters
on capacity coefficients of column chromatogpaphy were derived.
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L35GB BICENIGIBIUNS S3SRINNNs 83360
U3BECTUSI AKAZITEMHM HAYK I'PY3UM
8080006 LIHOS 2002, . 28, Ne3-4 CEPYSI XUMUYECKAS

VY/IK 543.544
@. M. BPOYYEK, M. M. KAPUAVIIH, O. B. OPJIIOBA,
H. B. TATHW/3E, $1. ®. BPOYYEK, 3. T. HUKOJIEMIIBHIIA

COPBIMSI MOJIMBIEHA (VI) 13 HEPOKCHIACOIEPKAIIX
PACTBOPOB HA D/ITA-®OPMAX AHUOHUTOB

Pesystbrarsi 1mpc Oro palee MUK UC COPOUMOHHOTO
TIOBE/ICHHUST HOHOB Psi/id NEPEXOAHBIX METAIUIOB (Ti", Crg*, Fc“'. ', Gu
Co*)s Xpomarorpaduueckux cucremax "Hon merasuia-H,0,-annonut, Mo-
AMPUOUPOBAHHBIN auMoHAMU STHICHAMAMHHTETPAYKCYCHOR KUCHOTHI
(ONTA)" [1-5], no3ponuBIIHX pa3paboTaTh HOBLIE XPOMATOrPAGUUECKHE Me-
TOMBI Pa cmecei ep BBILIE MOHOB HPH HX PA3IMYHBIX
COUCTAHMAX B AHAINZUPYEMBIX OOBEKTAX CIIOKHOTO COCTABA, CBHACTELCT
BYIOT O LE/IECOO0PA3HOCTA HCCHICOBAHMS COPOIHOMHOTO MTOBEHEHUS HOHOB
M APYIUX HEPEXO/MLIX U PEKMX METALIOB B HTHX CHCTEMAX.

B jtannoit crathe NpUBOMSITCS e ThI BIT np Oro ucene-
JOBAHHMS HPOLECCOB COPOUMM B XpoMaTorpaduueckux cucremax "o mMo=
Jubaena(VI)-nepokcua Boaop OHUT, MO 3i # aHMOHAMHI

OTA". B KaueCTBE MOAM(PUIMPOBAHHBIX COPOCHTOB U3YHAIUCH PASTUUHEIE
110 XHMHUECKOH PUPOJIE H OCHOBHOCTH (DY HKUMOHAIBLHEIX FPYIIT AHUOHUTH
AB=16 1 AB-17, KOTOPHIC NPCABAPUTENBHO TEPEBOMMIHCE U3 OH-hopm B
ONTA-(opMbI t1yTem nx 06paGoTKH B AMHAMHUECKUX yenosusix O,2N pact-
BOpom kommurexcona Il (Na, H,O/TA).

B kauectne kpurepust sdppexusrocTu copGimu HaMH Gbiut BLIGPAH HCHONL-
3yeMbli B AHATUTUYECKON XPOMATOrpaduu NapaMeTp-iMHAMUYECKas cops-
LHOHHAS EMKOCT COPOEHTA /0 Haualia NPOCKOKA COPOUPYEMBIX HOHOB B
QUIBTPAT HA BLIXOAE U3 XPOMATOrPADUUECKON KONOHKH (nanee B Texcre - JICE).

B cepusix 5KCnepUMENTOB M3yHaioch Biusnue Ha pesnauny JICE anuo-
1uToB AB-16 1 AB-17 no mombGaeny (VI) takux dakropos kak CKOPOCTH
HOTOKA = U (2,5 1 5,0 cM/mMun), kouuentpanus - C (2,0 u 5,0 mr Mo(VI)/mn),
PH (1: 21 2,5) MONMOACHCOAEPKALIMX PACTBOPOB, BBICOTA CIIOS AHUOHUTA B
Kxosionke - h (4,5 u 9,0 cm).

OKCICPUMEHTLI TPOBOAMIMCE METOZIOM (PPOHTANBHON XpoMaTOrpaduu
B JMHAMUHICCKHX YCIOBUAX Ha CTERIIIHHBIX XPOMATOr pPaQUIECKUX KOTOHKAX
C BHYTPEHHUM JMamMeTpoM 16 mM. Henpepsisuo orGupanucs (pakuun Guitsr-
PAaToB 110 10 MJ1, B KOTOPbIX IPOU3BOAMIIOCE onpenesienue conepsranust Mo
(VD) HOTOMETPHUSCKUM POTaHUANBIM METOAOM [6, 7). ®uasrpanus nepok-
Cujconepaimux pacreopos Momibaena (VI) uepes xpomarorpaduuecine
konouku ¢ DJITA - popmamu anuotuios AB-16 u AB-17 TIPOU3BO/IMIIACE
10 HOJIHOTO NPOCKoKa nonos Mo (VI) B punsrpar. ITo pesyiasTaTaM Kaxkaon
CEPHM SKCIEPHMEHTOB CTPOHINCH D DEPEHUMAILHBIE BLIXO/HBIE KPUBLIE
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copOLur Mo (VI), 110 KOTOPBIM PACCUM THIBAJIMCH BEIMIUHBD JCE cooTBEEEE
BYFOINMX AHHOHHMTOB. 50%2201110]
HceienyeMbiec MOJIMOICHCOACPIKAIIME PACTBOPEI € CONEPIKANUEM 0,03%
1,0, # 2 win 5 mr Mo(VI)/mit roTosuim 13 monubraTa aMMOHUs KBanudu=
KaUMH 918,
PesysbraThl 9THX CEPHit SKCIEPUMEHTOB TIPEACTABICHDL B TaGiune 1.

TaGnauua 1

Bmwste cxopocty notoka (1), xonentpaii (C), pH pactsopos, coxcpxaiux Mo

(VD) 1 H,0,, & Takore BLICOTH ciios copGerTa B Xpoatorpagricciol xououke (h) Ha
serwnny  JICE DIITA-dopy anonnton AB-16 # AB-17 1o Mo (VD).

Anyonut AB-16 I Annotint AB-17 ]
1. cw/ann (C=2 M Mo (VI)/an, pH=2, h=9 eM) |
25 [ I 25 [ 5.0 o
JICE. mr-oks Mo (Vw1
0.63 | 021 | 035 1 0,07
B JICE, mr-sks Mo (VI)'r
347 | 1.16 | 1.67 | 0333
C. wir Mo (VI)Aut (u=2.5 cm/mut, pH=2, h=9 em)
20 [ 50 | 20 | 50
JICE. mr-oks Mo (VD/Mii____ |
0.63 | 0,0 I 035 SR
% JICE, wr-oks Mo (VD/r___ |
347 T 0.0 | 167 0.0
pH (u=2.5 em/mnit, C=2 mr Mo (VI)/mi,

{her sl =aay AT [SHas
B JICE, mr-oks Mo (VI)mn 85
0,14 8 |06 e O <] =085 | 063
JICE. mr-oks Mo (VI)/'r
B e P e e R SRR
Trom (C=2 M Mo (VI)/Mit, u=2.5 cs/Muti, pH=9 eM)

45 | 9.0 45 | 9.0

JICE. wr-oks Mo (VD)/vn__
0.14 | 0.63 I 028 | 035 2l
B JICE. wir-oks Mo (VD) 1
L 0.68 ] 347 { 1.33 | 167 ]

Kak Buyo u3 51o# rabimusy, JICE DATA - Gpopmsr anuonnta AB-16 o
mosuGaeny (V1) py NPOHKX PABHBIX YCIOBUSX MPEBHILIAIOT COOTBETCTRYIO-
e seymunnbl JJCE annonnta AB-17,410 cBuaeTenseTByet 00 sQdhextin-
HOCTH ¥ HEJIECOOBPA3HOCTH HCIOMB30BAN YTOH (POPMbi AHHOHHUTA AB-16
JUTSt U3BIIGUEHYS MOJIMONEHA U3 PA3OaBICHHBIX BOJHBIX IEPOKCHACOACPKA-
IIHX PACTBOPOB € HEJBIO €10 KOHIEHTPUPOBANHs.B yCTAHOBICHHLIX HAMU
ONTHMANbHBIX ycinoBusx copOumu (C=2,0 mMr Mo(VD)/mit, u=2,5 cm/mMuH,
h=9,0 cm, pH=2,0-2,5) 06a usyucnusix annonutra B S TA-popmax Moryt
GLITH HCHOJL3OBANDL JUIs TTOCIICAYIONCH pa3paboTku XpoMaTorpaduIeckux
METOJ0B OTAe e MO0 eHa (VI) OT HOHOB APYTUX METAJLIOB U €r0 KOH-
HEHTPUPOBAHHS U3 PasGaRICHILIX PACTBOPOB.
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N7
7
C yuerom cocrosinust 1onoB Mo(VI) B BomHbIX pacTBOpax [7, 8 )0 P 36
BaHWsl AHKHOHOB NIEPOKCOMOIMOIATOB B KHCIIBIX PACTBOPAX MOJIMOAATOB i IU]’ 4
1 MOHO- 1 Gusinepubix O[] TA-kommiekcoB mombnena (VD) [7, 11-13] me-
XaHN3M COPOIMH PA3HOIMIaHIHBIX IIEPOKCOKOMILIEKCOHaTOB Mo(VD) B dase
ONTA-GOPM aHHOHUTOB MOXKET ObITh CXEMATHYECKH TPEICTABJIEH B BHIE
YPaBHEHHM:

MoO,” +2H,0, - HMoOy + OH + H,0;
HMOoO, +R,H,Y + H' - R,(HMoO)H, Y;
2HMoO; +2R,H,Y — R,(HMoOy),H,Y + H,Y*,
e R - YCJIOBHBIM KATHOH MATPUIIbI AHUOHHTA, Y* - anmon OATA.
TlosyueHHBIE HAMU PE3yNIBTAThl B COUCTAHMM C JaHHBIMM [1-5] cBuue-

TENBLCTBYIOT O HENECOOOPA3HOCTH U NEPCHICKTUBHOCTH MPOBEACHMS JIalib-
Helero uceneaoBanus xpomarorpapuaeckux cuctem "Mon Meraua-Komi-
JIEKCOOOPasyIOIHii peareHT-aHHOHU'T, MOM(DHITMPOBAHHBIN JIATAHIOM" € 11e-
JIBIO Pa3pabOTKM HOBBIX XPOMATOrpa()HHUCCKUX METOMIOB PA3/ICIICHHUS], BBLIE-
JICHUSA U KOHIICHTPUPOBAHHWA HOHOB PECIKUX U NIEPEXOMHBIX METAJUIOB I1PH
aHayM3e OOHEKTOB CIIOKHOIO COCTABa.

Tpy3MHCKHi TeXHUMECKIH YHUBEPCHTET Toeryramo 10.12.2001

B. 3GMIAISN, 3. 39GOST0, M. MGELM3Y, 6. 5360,
0. 36MTAISN, 3. 60SMTINBINL0O

8MC0IRIEOL (VI) bMHBBNS 396MILORBIBBIIT bLESGIBNRSE
S60MENGIB0L EDTA-BMG8IBI
bgbondy
©0Bodngrs JobreadgBo Fglfogrmogmos dagmodgBol (VI) bebd(z00b 3begbo
JomBsmatrogo bobegdyaBo "dumobogbol (VI) ombgdo - Fyerdoool bggeb-
30 - EDTA- sbomBgboor dmmogo@otgdacmo sbacbodo (AB-16 o AB-17)".
@ogghocos bn&)aomu e
730 3a§3cdgb Bgbfogemarmo Lobgdgdol asdegBaBol 3gbl-
SniBntst) B bebob (V) cisbabeato ombibibis c@oonmanlm o Tclo
463gbGG0cgol 3“‘”300”6(“ o dg Ld“ L Bylodid
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F. BROUCHEK, M. KARIAULIL O. ORLOVA, N. GAGNIDZE.
1. BROUCHEK, E. NIKOLEISHVILI

THE SORBTION OF MOLYBDENUM (VI) FROM
PEROXICONTAINING SOLUTIONS ON EDTA-FORMS OF
ANIONITES

Summary

The process of Molybdenum (VI) sorbtion in the chromatographyc sys-

tem "Molybdenum (VI) ions - hydrogen peroxide - anionite, modified by
EDTA anions" has been studied in dynamic conditions. Optimal conditions

h

ave been created.
The obtained result indicate advisability of the studied systems for elabo-

ration of chromatographic methods of Molybdenum (VI) separation from
ions of accompained metals.

© N o
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LOEdGNBATML BIBENIGIBIONS S35RINNs B9GEI
W3BECTUS AKAJIEMIUW HAYK I'PY3UH
408006 L3GOS 2002, . 28, \e3-4. CEPUSI XUMUYECKAST

K. I JOKATIAPW/T3E, 3. M. DIIAIIBWIIY, I C. UHJIAS,
I IIL UEJIVA3E, L, 4. 3YPABUIIIBUIIY, I 111 IIETPUANIBUJIIM,
M. A. TOTAII3E

HOBBIE TEPMOMHIMKATOPHBIE HEMATO-XUPAJILHBIE
TIOJIMMEPHBIE ILJIEHKA

TepMOUHMKATOPHLIE IIEHKH, CONEPKAME CMECH 3UPOB XOJICCTEPHHA,
IIMPOKO IPUMEHSIOTC) B PasIMHLIX chepax TepmMounauKanmy. OHy xapax-
TEPU3YIOTCS XOPOUIMM:! IIBETOKOHTPACTHBIMH XapaKTCPUCTUKAMM M BLICOKO#H
HYBCTBUTEILHOLTBIO K TeMrrepatype. HeoeTarkoM TakuX IICHOK SBJISIETCS

co HX TIEPBO XapaKTEPUCTHK - yMCHBIIACTCS
HH )CTh OK] M MCHSCTCs TEMIIepaTypHbIi unrepnan [1].

AJIETEPHATHBOM 3(hUPaM XONECTEPUHA ARIAIOTCS HEMATO-XMPAJILHELE CME-
CH ¢ KOPOTKHM LIArOM CIMPAJM, OTPAKAIOUIME CBET B BHIUMOH ofnacTu
cnexrpa. Takue cMecyH MOTYT HPOABIBITE PA3HOOOPASHEIC CEOHCTBA, OOYC-
JIOBJICHHBIC np“pOHOﬁ M COOTHOLICHHUEM KOMITOHEHTOB.

Ha OCHOBE PasIMYHBIX HPUPOIHBIX CoenMHCHMH HAaMH ObUIM CHHTE3H-
POBaHbI ONTHYECKH AKTUBHBIC BEIICCTRA, OOJIAAI0NIME BLICOKOR CHIIOH HITy-
LMPOBAHHS COMPAIBLHOM CTPYKTYPBI B HEMATHUECKUX JKHJIKUX KPHCTAILIAX,
Cpew HUX HEPCIEKTHBHLIME OKA3AJIUCh 3PPl TATOrCHUHA, B OCOBEHHOCTH,
Turorenunkanpunar (TK) [2].

Panee namMu MCCIE/IOBANA CMECh HEMATHYECKOTO BEIIECTRA P-6yTOKCH-
Oensumnen-p'-n-Gyrunanwmna (BBBA) ¢ TK, u Ha 0CHOBE 5TOM cMEcH GhutH
TOJIYYCHBl TEPMOMHIMKATOPHBIC HEMATO-XUPANLHLIC OTHMEPHEIE TUICHKH
(unenku B) ¢ XOpOMmHMHU [IBETOTEMIICPATYPHBLIMY XapaKTepuCTUKaMy [3].

JUist coznanus pasHooGpasHbIX HEMATO-XHPATLHBIX CMECCH ObLIa H3yHeHa
Gosiee cioxuas (TPOKHAs CMECH), COCTOALIAS U3 HEMATHICCKHUX BEIICCTR 4-
p-n-rexcusiokcudenn-4-p'-okrmiokcudensoar (FO®OOB) u BBBA ¢ TK.
HiceaeoBanus MOKA3aIM, YTO NPHU COOTHOICHMM KOMIIOHEHTOB, B Mac.%
TO®OOB-74, BBBA-13, TK-13, cMeCh XapaKTEpU3yeTCs BLICOKOH MHTEHCHB-
HOCTBIO OKpamuBanui. Ha OCHOBE 9TOH CMECH B yKa3aHHOM COOTHOIIEHUH
HAMM U3rOTOBJIEHB] HOBBIC TEPMOMHIMKATOPHEIC IOJMMEPHBIE IIGHKY (TICH-
xu I'B) [4].

Tlienxu I'B nojiy<4eHs! METOIOM MHKPOKAIICYJIMPOBAHMS HA OCHOBE ITOJIH-
BHHHJILHOTO CHMPTA [5], ¢ MCHONB30BANMEM paHEC HAaMHU ONPOGOBAHIOTrO
SMYJIBTATOPA-JICATHON YKCYCHOM KHCIOTH. TIDHMECHEHHE HAHHOTO SMYJThra-
TOpa ofecneunno o6pasoBaHue CTaGUIILHON IMYJILCHE B CHCTEME HEMATO-
XUPASIbHASI CMECh- BOJIHBIN PACTBOP HOIMBHHMIIOBOIO CIMPTA, 9T0 CHOCOOCT-
BOBAJIO NOJIYHCHHUIO JIACTAYHBIX, OJIHOPOAHBIX, PABHOMEPHBIX ILICHOK.

Hemarto-xupajibHas cMECh cocTaBnsna 60 % OT BEca CyXOro NOJMBHHH-
JIOBOTO CIIHPTA, 3 IMYILIATOP HCTIOJL30BATICH B KOJIMMECTBE OT 25 710 75 Mit
Ha 1 J1 BOAHOrO pacTEOpA MONMMepa.
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COoCTaB MICHOK, TEMIIEpPATyPHbIA HHTEPBAJ ¥ 00NACTh JUIMH BOJIH cs:i’pé

L
=0
TMBHOTO OTPaKCHHs CBETA IPUBEEHDI B TAOIHANAL.

TaGuuna

TemnepaTypHbIH HHTEpPBAI ¥ OONACTh JUIMH BOJH CENEKTHEHOTO OTPAKCHHS CBETA B

enKax
e
TIneia | =01 o pactnopa utepsai, °C ’”'“;* i
TionuMepa, M 2 N
595795 420-640
0 595-79.0 "410-630
5 59.0-79.0 420-630

Kak BUAHO W3 TAGIMIIbL, IPH YBEIMYCHUM KOIMECTBA YKCYCHOM KHCHOTH
JMAITA30H CENEKTHBHOTO OTPAKEHNA CBETA IVICHOK HE MEHSETCs, HabmoKacT-
¢l TOJILKO HE3HAYMTENLHOS \TYPHBIX BH noB. Tlnen-
k1 ['B XapakTepusyloTCs BHICOKOH HH BIO < B
BHAMMO#H 00GNacTH cnekTpa (pue. 1).

OTPAXEHHE %

400 500 600 ) um 700

Pyc. 1. UHTEHCHBHOCTb OTpaNCHUs s micHiy ['B-1

Brutl H3y4YCHBI XU u (horoxwu CTabUALHOCTD TUIEHOK
T'B. Ou# BHIICPKHBATACH B TEUCHME rO/a Ha CBETY. OKa3ajock, 10 B TEHEHNE
5TOr0 BPEMEHH NEPBOHAYANLHEIC XapakTepucTuky mienok I'B ocrarores
NPAKTUHCCKH 6E3 M3MEHEHNMS.

Taxum 06Pa3OM, HCCIEAOBaHA BOIMOKHOCTD HOJIYCHHS TEPMOMHAMKA-
TOPHBIX IIOJMMEPHBIX IICHOK Ha OCHOBE TPOHHBIX HEMATO-XUPANLHEIX CMC-
ceit. Tnenxu I'B, kak # wienky B na ocrose € cmecei, P
3yIOTCSI BHICOKOH MHT OCTHIO € % u hoToxu-

| MMYCCKOM CTASHITLHOCTRIO.

Hscruryr subeprerxu AH Tpysun Tlocrymao 25. 05. 2001
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K. JAPARIDZE, Z. ELASHVILI, G. CHILAYA, G. CHELIDZE,
TS. ZURABISHVILI, G. PETRIASHVILI, M. GOGADZE

NEW THERMOINDICATOR
NEMATO-CHIRAL POLYMER FILMS

Summary

Thermoindicator polymer films, consisting of a three - component nem-
ato-chiral mixture (74% 4-p-n-hexiloxyphenile-4-p'-octyloxybenzoate, 13%
p-buthoxybenzilidene-p'-n buthylaniline, 13% tigogenin carpate), were ob-
tained.

The produced films are characterized by high coloring intensity and are
chemically and photochemicaly stable.
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V. TSITSISHVILI, N. DOLABERIDZE, M. ALELISHVILI,
M. NIJARADZE, N. MIRDZVELI

£

AMMONIA-ENRICHED FORM OF NATURAL ANALCIME
AND ITS APPLICATION IN PLANT GROWTH

Natural zeolites have unique physical and chemical properties, which
make them attractive for use in plant growing. The use of mineral fertilizers
in agriculture increases retention of chemicals in plants and soil. In this re-
spect a significant role is played by natural zeolites which have high water
adsorption, ion exchange and retention capacity. Natural zeolites can be ex-
changed with K’ and NH' and used as slow-release K and N fertilizers, or
they can be combined with NH,-N and K fertilizers and used as a reservoir
for N and K [1]. Clinoptilolite has been the primary natural zeolite examined
for agricultural appllcauous because of its widespread abundance and its
selectivity for K and NH' cations. Effects of clinoptilolite tuffs on soil pro-
ductivity are well known, recent studies [2] show that the phillipsite tuffs
can be advantageously exploited as an amendment for soil fertility, at the
same time analcime was never considered in the framework of its agricultur-
al application. The aim of our work was to prepare an ammonia-enriched
form of analcime-containing rock and to study possibilities of its agricultur-
al application.

Among the zeolites known on the territory of Georgia analcime is rather
widespread. The abundance of analcime connected with volcanic-sedimen-
tary rocks is observed in Middle-Eocene rock masses of the Achara-Trialeti
folded system, biginning with Mtskheta district, including the Borjomi val-
ley and westward Bagdadi and Vani districts. Analcime-containing stratified
rocks are known in Western Georgia in the deposits of Jurassic carbonaceous
and colored suites of Kutaisi area [3]. Analcime from a basaltic geode (envi-
rons of Thilisi), analcime crystallized in the chemical way (sedimentary rock
from Kutaisi environs), and analcime of diagenetic origin (volcanic-sedi-
mentary rock from the Akhaltsikhe deposit, Uraveli plot) are well studied
and characterized [3]. Recently chemical composition, properties and mod-
ification of analcime-containing rocks from newly investigated deposit plots,
namely the sedimentary analcime from the Chachubeti plot of the Tedzami
deposit, and the volcanic-sedimentary analcime from the Gelati deposit have
been studied [4-8]. Chemical composition of aforesaid analcimes is given in
the following Table 1.

Sedimentary analcime from lhe Chachubeti plot of the Tedzami deposit,
((Nay, 6K, 5,Ca, 6,Mg, 40)[(Al+Fe: )n 3Siy; 96]16H2O with zeolite phase
content of 70% was used in experiments. The total ion exchange capacity is
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N7
3.2 mequiv/g for raw samples and approx. 4.1 mequiv/g for washed, 55@1}}@9,
comiparable with 4.3 mequiv/g for the ideal structure. The highiét“166 ks
change capac!ty is for odmm cauons de(_reasmg in the following c.der:
Na'>K'> Ag = N'H >Ca'>S8r > Li'. Leucite is easily prepared with
the use of Na' « K ion exchange reaction. The selectivity series for the
sod)um-ennched fom—n denved from the ion exchanige isotherms is as fol-
lows: N'H >Ag SEif>Ca >K =S

Table 1
Chemical composition of analcimes from Georgia.%
S’;::ﬂ‘ Thilisi | Kutaisi | Uraveli | Chachubeti | Gelati
Si0, | 5483 | 48.78 | 5536 5370 | 5630
Tio, : 094 | 066 2 ;
ALO; | 2361 | 1985 | 1666 | 2099 | 1949
.01 = 503 00 177 281
) 2 165 89 B :
[MnO : 005 .10 : :
20 . 129 58 1.08 045
CaO 17034 | 050 97 1.85 1.05
N0 | 1176 | 9.16 7.80 795 9.50
KO [ 096 | 154 | 219 285 | 200
HO | 841 | 106 | 862 9.20 820

Clinoptilolite from the Rkoni plot and phillipsite from the Shukhuti de-
posit [5] were used for comparison.

Modification of anzicime was carried out in an aqueous 2N solution of
NH,CI, at 98—100°C, for 6 hours, at permanent stirring and with a solid:
liquid ratio of 1:10. The amount of ammonia in modified form is 1.6 mequiv/g
(28.8 mg/g) corresponding to approx. 40% of the total ion exchange capa-
city. Water adsorption capacity of the ammonia-enriched form is 1.1 mmole/g,
lowered in comparison with adsorption capaeity of the sodium-enriched form
of 2.8 mmole/g.

Taking into consi ion the ion-exct properties of analcime, a fol-
lowing picture of transformation for the amimonia-enriched analcime intro-
duced into the soil can be forecasted: the first stage - slow release of ammo-
nia due to the ion-exchange with univalent cations (Na presented in the soil
solution and K from organic or mineral fertilizers), enhancement of water
adsorption capacity for K, Na-forms - zeolite plays a role of a nitrogen fertil-
izer, of potassium depot, and of a water reservoir; the second stage - slow
release of potassium, ion exchange with bivalent cations (mainly calcium
presented in the soil solution), zeolite achieves its highest water adsorption
capacity and-plays a role of water reservoir mainly.

Field tests were held at a small farin in the village Gamarjveba, Garda-
bani region of Georgia. Preliminary cultivation of the soil by a hand mattock
‘was carried out in November 2000, the spring cultivation of 1.5 sq.m plots
(4 plots for each variant of expriment) - in February 2001. Zeolites (200 g
per sq.m), fresh manure (200 g per sq.m), mixtures of manure and analcimes
(in doses of 200 g zeolite +200 g manure and 400 g zeolite +400 g manure
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per sq.m), and mineral fertilizers (N, Py, K, kg per ha, 57.5 g per sq.m) ww
introduced into the soil in March 2001. Sowing (sccus of cucumber "Phicet
nix", seeds of scallop "White-13", 12 seeds per sq.m, depth 4-6 cm) was held
on April 21, sceds ofpausson before sowing were wetted in water for 1 day
and dried at 35-40°C for § days. Harvest started on fuly 8, finished on Au-
gust 14, 2001 (altogether 6 collecions).

Quantitative results of experiments are collected in Table 2. The index of
cropping capacity (ICC) is represented as a ratio o! the yield on plots with
ntroduced fertilizing agents to the yieid on ploi without any fertilizers
(control plot).

Table 2
Cropping eapacity of cucumber and seallop on different plots
T Cucumber Scallop
Fertilizing agent Yield, | 1CC. |Yield, [ ICC,
| kgm? | ¢ kg/m® | %
Without fertilizers (Control plot) [ 437 | 100 9 00
Mineral fertilizers [ 590 | 135 I 71
Analcime (200 gr/m’) 430 | 103 | 3. 20
Cliniptilolite (200 gr/m’) [ 465 | 106 | 3 27
Phillipsite (200 gr/m’) [ 4% 12 : 30
Poultry manure (200 gr/n’) 460 | 1 7 F
Analeime tmanure (2004200 gr/m’) 00 11 4.70 60
| Analcime-manure (400+400 gr/mn’) [ 695 [ 155 | 56 92
NH,-analeime (200 gr/m’) 1510 | 116 | 34 1
NH analcime-+manure (2004200 gr/m’) | 550 | 125 | 4.60 5
| NH -analcime-+manure (400+ 400 gr/m) | 7.60 | 173 | 6.0¢ 0:

The yicld on the control plots was usual for climatic and agricultural
conditions of the region: approx. 4.4 kg per sq.m for cucumber and approx.
3 kg per sq.m for patisson. Introduction of mineral fertilizers results in an
increase in the yield by 35% for cucumber and by approx. 70% for scallop.
In comparison with the action of mineral fertilizers, effects of natural zeo-
lites and fresh poultry manure are not so significant: introduction of phillip-
site increases the yield of eucumber by 12%, of analcime - by 3% only, cli-
noptilolite and poultry manure - by 5-6%. Enhance + ent of positive impact
in the series analcime < clinoptilolite < phillipsite i+ actual for both plants.
‘The effect of analcime on the yield of cucumber is < hanced up to 16% by
application of ammonia-enriched form, but for scallop being indifferent to
nitrogen fertilizing it is at the same low level (approx. 20%) in comparison
with the effect ol mineral fertilizers. It scems ¢ a'! the investigated tuffs
appear to be ineficetive as sources of phosphorus. This oroblem can be solved
by utilizing the tufl’ combined with suitable orgamic matrix (e.g., poultry
manure) as ingredients in organo-inineral fertilizations [2].

Good results are obtained for the analcime-manure mixtures, especially
with introduction of 400 g of analcime (both raw and ammonia-enriched)
and 400 g of manure per sq.m - the yield is increased by approx. 60-70% for
cucumber, and by appox. 100% for scallop. Introduction of 200 g of analci-
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Iz
me and 200 g of manure per sq.m for scallop results in nearly the s- m@wgt}ecl
as action of mineral fertilizers. 01940

Enhancement of the growth of seeds on the zeolite-introdused plots is
registered: for scallop seeds the growth is increased by approx. 30% in com-
parison with the control plot, and by approx. 8% in comparison with the
effect of mineral fertilizers.

Another positive effect to be mentioned is a improved appearance and
quality characteristics of the plant products from the zeolite-introduced plots.
In particular, cucumber from such plots keeps stable water content during
long storage at room temperature.

It can be concluded that application of analcime-manure mixtures may
be an alternative to use of mineral fertilizers. Raw analcime as well as anal-
cime ion exchangers used for the treatment of ammonia-contaminated wa-
ters can be applied.

P. Melikishvili Institute of Physical and Organic Chemistry
of Georgian Academy of Sciences Recieved 05.09.2001

3. 30GNB3NWO, 6. RMLSBIGNI, 3. SLINB3N(, 8. 60ISGSIT,
6. 806d330)

S8MBNTB0 d5IRNVGIBTL() H65XGNBNL BMSGES RS 80LO
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bgbondy

Bomgduymos hohudgmol 0633030l (NG oK, 5:Cag 4 Mgy s [(ALHFE™) | 1x
xS, ;04 ] 16HLO s3mbowmBom aedpopégdumeo (28,8 35(NH)/3) gréds,
BgbfFogromos dobo 0mbdadmamomo ©o bmbdgommo maabndgdo, 393Gobe-
9530 g53eaggbigol Bnbodmadrmmdgdo. Eewagboros, God boswogda vdmbog-
300 gedonetgbaro sbagr(30dol ol Bydba, oblogrmbgdon goodol bo-
S35 4380630530, bsgtrdbedra Breob jodbabs s Js@obmbob debsg-
@osbeabol. 393(30BsérgedsBo sBarn(zodols o dobo sdrBomBan Fedopégdumn
@680l godraggbds dobgtrermmén bobdgbols godragnBdol sem@nébdogel Foa-
r000p960-

B. I IMLMIIBWIIN, H. M. JOJTABEPU/I3E, M. B. AJIEJIMITIBWIINA,
M. O. HYDKAPAZT3E, H. A. MUPZI3BEJIH

OBOTAIMMEHHASL AMMOBHWEM ®OPMA TIPUPOTHOTO
AHAJIBIIUMA U EE IPUMEHEHUE B PACTEHUEBOJCTBE

Pesome

Tlonyuena oGoramennas ammonueM (28,8 mr(NH,)/r) popma npupoiuoro
ananpiuma Yauyberckoro mecroposknenus (Nay, K, 5,Ca, Mg )%
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x[(AlJrFeh)ﬁBSi33 0006 116H, 0, u3yHieHLI €6 HFOHOOGMEHHbIE ¥ COPOIHL

CBOMCTBA, 4 TAKIKE BO3MOXKHOCTE IPUMCHCHUS B PACTCHUEBOICTBE. YCTaHOB-
JIEHO, 9TO BHECEHHUE B MOUBY 00OrallEHHOR aMMOHKEM (OPMBI aHAILIMMA,
B OCOGEHHOCTH B KOMOMHAIIHMH C IITHYILHM IIOMETOM, CYIIICCTBEHHO YBEITH M-
BAET yPOXKAKHOCTH Oryplia ¥ matuccoHa. [IpuMeHeHEe aHaIbIIMa U ero 060-
TalICHHON aMMOHUEM (POPMBI B PACTEHUEBOJICTBE SBISICTCS AILTEPHATUBOK
TPUMEHCHUs MUHCPAILHBIX YIOOPCHUH.
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UBBECTUSI AKAJIEMUN HAVK I'PY3UH
308006 LGOS 2002, . 28, Ne3-4 CEPUS XI/D\%&"{E

‘
e

UDC 536.63:546.783
N. LEZHAVA, N. DZAGNIDZE
TRANSFORMATION OF A

MICIAN LANDIA’S EQUATION
FOR CALCULATION OF T PERATURE DEPENDENCE OF
ENTHALPIES MEASURED CALORIMETRICALLY NEAR THE
ROOM TEMPERATURE

In 1970 Landia proposed the equation for treatment of enthalpy measured
calorimetricaily by drop method nea room temperature, when the ampoule
with the investigated subsiance is dropped from the furnace with temperature
(T into the thermostated block (T, = 298,15) of calorimeter [1].

Tandia's method suggests that it is much more helpful to approximate
experimental data by means of the cquation:

C,=Ta+bTmy"

where m= 1, €, = AH,, /(T = 298,15).
Signing y =T/ Cp we have
y=a+bT @

Erom this ;xmple equation (compared to the equations usually used by
Kelley), it is easy to find the coefficients a and b by the least square method
and, consequently, the functions: AH";98 = f(T), Cp = f(T), Ep= f(T) and C,
208 (J/mol, J/molK, J/molK).

However, sometimes it is attractive to keep the block of calorimeter
thermostated at ively low than d (298,15-@)=3 - 5
degree, in order to widen the temperature mterval between T; and @,
gives the possibility to increase the differcnce between furnace and block
tem}peralurcs and consequently i the value of enthalpy -
AH,

To keep the accuracy of calculated results, in this work the following
equations as the result of mathematical transformation of Landia's equations
are proposed:

T
O = b o -
AHg = AL BT (T = ®) where © < 298,15 2y
- _T g G o
C.r a+bf CGabTF 2
T 298,15
AH ———(T-0)- (298,15 - ©) [O))

298,15~ a+bT a+b-298,15
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After determining coefficients a and b by equation (1), Cp AH;S,
ral AHI.Q&JS
P T-298,15

This method is illustrated on the example of the solid solution
‘\le‘cﬂhAll.,SO with measured AH, © On a precise low temperature calorime-
ter [2], when © = 293,38

have been calculated

Table 1

The experimental Ay, ,; and calculated (using equations 1-4) vahies AH ., C,

and C, (J/mol, J/molK and J/molK) for solid solution NiFg,Al, ,,0,
Nele | TK | AH'50 EP T/Ep G AHTm_vs% Er
i 3,11 | 121096 446 | 24354 5,02 619,13 | 1248
2 22 | 248539 521 | 2,501 925 | 1909365 | 126,6
3 .24 | 379827 7,02 | 2,544 2,55 | 321985 | 1283
4 .20 | 5162,18 9,64 | 2,570; 5,68 | 455183 | 129,9

The proposed method of mathematical treatment of experimental enthalpy
data measured near the room temperature, when®, is lower than standard tem-
perature, (in order to increase the AHg, values), is simple and ensures the accu-
raey of results.

This conclusion is proved by comparing the values given in the table for
solid solution NiFg, ,;25Al, 0,

Coefficients of equation (1) are:

a=1,091712, b= 0,004467

At minimal of T,=303,11 K and at ©, - 293,38 K the measured value of
AHY 203,38 18 1210,96 J/mol whxch is about twice as much as calculated from
the transformed equation AH298 15 = 619,13 J/mol.

C, 508 = 125,2 J/molK of theInvestigated solid solution is ina good agree-
ment with the results received in [3], where C 5205 = 125,0 J/molK.

Institute of Tnorganic Chemistry and Electrochemistry
of the Georgian Academy of Sciences Received 02.12.2001
6. CJAO3Y, 6. dSB60II
MOSBOL ©3833GHISTH0L BSBTXMBIOR 8L MGNFIGGHTLOR

25BMBOTN IEOISLS0030 SIBITIGHOSTHILN) ROIMSORIFIIB0L
S35RIBOSMU LIEROSL LESEBIGNBM BMGIVLOL BSGRIJIES

babondy

Folopgforns agsrgingb eshieosl gionsceJoob &gt esi-
soegdurgdol boasaa(hn'sn *gk b aoboo]iBs od Fydmbgagobomgols,
beapgbeg g [
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bgerboglrgros Bgdgbedméreme Ubgombol (emdgerobs s Brreagol oqasq /é
8L Fabrols) ool 3dEB0m, ¢0me(3 Boomfgzs 33Lstedo ghooms é?r{ b,
S e T e e e o
Fgduyero LBebrob@rro bowowggdol Lobubeg, Bagbl 3ogb Po@oebrgdyymoas grob-
0oL boobastaBe ob@mrgbdob Bybedadolo BsogBadngrbo astroaddbs s Bog-
ol agbmeredobodnb Agoto bLBséol dogemootty omumbtobgdummmos domgds-
0 36Emgdgdob gobaoboobeds.

H. T JIEXXABA, H. ITII. IBATHU/I3E

IIPEOBPA3OBAHUE YPABHEHUA AKAXEMUKA JIAHIWST JIJISK
PACYETA TEMIIEPATYPHOM 3ABUCHMO CTH DHTAJBITANA,
KAJIOPUMETPUYECKH H3MEPEHHOM BBJIM3U
KOMHATHOM TEMIIEPATYPBIL

Pesiome

ITpencrasnena Tpancdopmuporannas (popma ypapHeHuH akanemuka Jlan-
JWst JUTs PACYETA TEMIIEPATYPHOMN 3aBMCUMOCTH SHTAJILINMU B CIIy4ae, KOria
6.nol< KaJOPUMETPpa TEPMOCTATUPOBAH HMKE CTAHIAPTHON TEMIIEPATyphl
- 5’ ) TIpoBesieHHE FIKCIEPUMEHTA B TAKOM BHJIC BBITOIHO JUIsl YBCIHUCHHUS
TEMIIEPATYPHOM PA3HOCTH (MEK/Ly TEMIICPATYPAMH [ICUHM 1 0JI0KA) € HETBIO
POCTa BENMUMHBI SHTAILIMM H3MEPAEMOr0 BemecTsa. JUIs TOro, 4To0h!
COXPAaHHUTh TOHYHOCTL PACCUMTAHHBIX 110 SKCIICPUMECHTAJILHBIM JIaHHBIM CTaH-
JIAPTHBIX BEJIMYUMH, HAMH ObUIO MPOBENCHO COOTBETCTBYIONICE MATCMATH-
ECKOE MPEOOPA30BAHME PACUETHLIX ypaBHCHUM JIauust, ¥ HA IPHUMEPE TBEP-
JIOTO pacTBOpa (hepOaTIOMUHATA HEKEIs ObLIA J0KA3aHA MX IIPUTOIHOCTS.,
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LOASGNBITMIs BICENIHIBIUS SSSRIBNNL 85B360 JjJ 101935

U3BECTHSI AKAJIEMUY HAYK I'PY3UK
308006 LGOS 2002, T. 28, Ne3-4. CEPHSI XUMHUYECKAST

JI. 1L ITATAPEMITIBUIN, K. A. HAIIUPAZT3E, U. B. BAPATAIIIBUJIN,
A. T. ABAJIMAHU, A. A. HAITUPAJI3E

METO PACYETA CTAHJTAPTHOM DHTAJIBIINA
OBPA3OBAHMS KAPBHJIOB, HUTPUIOB 1 ® OCOHUIOB
METAJLUIOB

Mmuoroo6pasue kapOuaHbIX, HUTPHAHBIX U HOCOUIHBIX (a3 C IIHPOKAMHI
IPEACIIAMH U3MEHEHHs (PH3HUECKHX H XHMHUYCCKHX CBOMCTB CO3JAET BO3-
MOXKHOCTB MX HCIIOJIL30BAHUS B PA3HOOGPA3HEIX OTPACIIAX COBPEMEHIOMH TeX-
HUKHA. B CBSI3H C3TMM OCTABICHHAS B JIAHHOM PaGOTe 3a/1a4a ARISETCS COBPC-
MEHHOU M aKTyaJIbHOH,

TTo xapakTepy MEKATOMHBIX CBSI3CH KapOyJibl ¥ HUTPHIIBI METAIUIOB 06pa-
3YIOT HECKOJIBKO TPyl [1], B 4aCTHOCTH, IO DTOMY MOKA3aTENO KapOuibi
JICTISITCSE HA YETHIPE IPyIibl: 1. Coeobpasnbic KapOuibl, KOTOPBIC B 3aBHCH-
MOCTH OT CBSI3CH MOYKHO PpasacyiMTh Ha TPHU HOAI'PYIIIBIL: a) TPOMU3BOIHBIC
merana, ne conepkanme C-C cBssu, 6) aneruiacHuusl, umeomue [C=C] <
aHMOHBI, ¥ B) Mg,C, - €IMHCTBEHHOE COE/IMHEHHUE C aHHOHOM [C= ! 5
2. xoBanentHbie KapGunsl, Hanpumep SiC u B,C; 3. da3bl BHenpenus,
KOTOPBIC 00PasyloT NepexojiHble MeTaulbl; 4. kapoussl TunaFe,C.

Hurpunsl 1emsiTest Ha TPU IPYIIbI: HOHHBIC HJIM COJICOOpPa3HbIC, KOBa-
JICHTHBIE U METAILIONTON06HbLIE. MonHbIC HUTPUIBT OGPasyroTes MeTauramMmul
1 II rpyni NepruoOsIMUCCKON CHCTEMBI JJICMEHTOB, @ KOBAJICHTHBIC HATPHIbI-
TaKUMH p-3JIeMeHTamH, Kak B, Al, Si, Ga, Ge u Ap.; B 9THX COCAMHCHUIX
JIEMEHTBI TPOSABIIAIOT CBOif’ICTBCHHyIO MM BJICHTHOCTh U MOT'YT paccMarTpu-
BATHCSL KAK IIPOM3BO/IHBIC AMMHAKa. METaUIONO00HBIC HUTPHILI O0PasyIOT-
sl ICPEXOAHBIMU MCTAJJIAMHU C HE3aKOHYCHHBIMU d- 1 f-ypOBHﬂMH BJIEKTPO-
HOB; OHM HMCIOT CIIOXKHBIC (DOPMYJTBI, HE OTBEUAIOIINE MX OOBIMHBIM BAJICHT-
HOCTSIM.

B ommuue oT KapGuaOB ¥ HUTPUIOB, GOCHHUIIBI HE TONAIOTCS KIIACCH-
(ukanmu.

C 1e/IBbI0 YTOUHEHHs ONTHMAJILHBIX YCIIOBHH CHHTE3a H OKCILIYaTaIUH, 2
TAKKE Pact obnacty mp: PACCMATPHBAEMBIX COCUHECHHIT
HCOGXOIIHMIJ HCHUCPIBIBAIOIMEC JIAHHBIC 110 UX TEPM OJIMHAMHUYECKHUM cBOMCT-
BaM, B YaCTHOCTH, IO CTAHJIAPTHON IHTAJIBIIMK KX 0Opa30BaHHUs @11298) M3
2eMeHTOB. B pyHmaMEHTAIbHBIX CIPABOYHUKAX MH(BOPMALIUs oAH298 Xap-
OunoB, HUTPUIOB ¥ (POCHUIOB OrpaHKUHICHA, @ IKCIEPHUMEHTAILHOE ONIPEE-
JIeHue 310 (PyHKIMHM TPEOYET NPOBEAECHUs! IPENU3HOHHBIX KAJIOPUMETPH~
HECKMX IKCTIEPUMEHTOB, YTO OCYIIECTBUMO JIMIIb B HEMHOTHX JIAGOPATOPHSIX
Mupa. B cBsi3u ¢ 3TUM, paGoTeI 110 pa3paboTKE PACUETHEIX METOMOB ONpEre-
JICHHS! CTAHIAPTHOM SHTANLINK 00PA30BAHMA PA3HBIX KJIACCOB COCAMHCHUM
MMCIOT BYKHOE IPAKTUHUECKOE 3HAUCHHUE.
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Panee [2-4], HA OCHOBaHMU KPUTHYECKOTO PACCMOTPEHH ST cyy;;(;éﬁfﬁyﬁ—u
IUMX METOJOB pacdeTa AT o HEOPraHUHUECKUX COCHAMHEHUH, HAMU NPEIO-
KEHBI HOBBIC MOJYIMITMPHHCCKHE METO/bI, TIO3BOIAIOMIKUE € YNOBICTEOPH-
TEJILHOK TOYHOCTRIO ONpP Th STOM @QH,,) nisi ABOH-
HBIX OKCH/IOB ¥ HHTEPMETAJL. co #. Onnako Xu-
MUYECKOrO CTPOCHMS MOJICKYJI KapOHIOB, HUTPHIOB K HOCHHIOB HCKIIFONAST
BOSMOXHOCTH IPUMEHEHHS STHX MCTO10B[2-4] /uist nporHOsupoBanus AH
YKasaHHbIX COCAHHEHHH.

CrenoBaTeNibHO, TEOPETHIECKOE AH, xapou-
JIOB, HUTPHIOB U (POCHUNOB METAIIOB ABIBICTCA OTHOM H3 TPYIHESHIINX 33124
COBPEMEHHOM XUMHHECKOH TEPMC u. TToniney M 5TOTO CITy-

XKMUT M TOT QAKT, 4TO JUISI PACCMATPHUBACMBIX COCHMHEHUM HE U3BECTCH HU
OJIMH METOJI, HO3BOJISIOMINH OlPEHEINTH 3HAUCHUs AHHONW (QYHKIHK pac-
HETHBIM NyTeM. B CBA3H ¢ 3THM B HPEIAraeMoi paboTe MOCTARICHA 3aa4a
Pa3paboTKK PACYECTHOIO METOHA ONPEICICHAS AH‘;QS KapOuI0B, HUTPHAOB
u GochuNOB METAJUIOB, HA OCHOBAHWUHU NOCTYHHLIX MCXOJIHBIX JAHHBIX,
TIO3BOJIFIONIMX OLCHHTH YHCICHHBIC 3HAMCHKS STOM (YHKIHH C YIOBIETBODH-
TEILHOMR JUlsl TEPMOJMHAMEHECKHX PACHETOB TOYHOCTERIO.

TIpu paspaboTKe METO/IA PACUCTa CTAHAAPTHON SHTAIBLINN OOPAOBAHMS
KapGuaA0B, HETPUIOB i GOCHHUIIOB METATIIOB U3 HTEMEHTOB MBI HCXOJIAIIU U3
OIYINCHHES, YTO JUISL 3THX COCAMHEHMM OCHOBHBIM (DaKTOPOM, ONPEAEIIIO-
M 3uaenus AH,o, SIRIAETCS SHEPrHs WX KPHCTAJUIMYECKOM PELISTKH,
KOTOPYIO MOXHO PACCUHUTATH U3 COOTHOMICHUSA

E=E¥.AH),.
Orciona~
AR, =E-EP = 1) p g 1
=Atloon e e =k @
3neck K MOXXKHO paceMaTpuBaTh KaK TEPMOAMHAMAYCCKMM [10KA3ATENh
X Ol CBA3N COCMY a E” paccumnThisaeTca no cxemam:
Jutst KapOUzIoB BN NI N
JUIS TATPHIIOB e [ N ¢3)

qus pocgunos E™ =N, L+ N,L, (xpacasiit pocdop),

e L - Tensiora CyG/IMMAaIuM 9IEMEHTOB, W3 KOTOPBIX COCTOUT IAHHOE COM-
HCHHE, HPAKTHYECKH PABHONCHHA SHEPTUH MX KPUCTAJUIMIECKON PEICTKHY;
N> Ne, Ny # N, - COOTBETCTBEHHO ATOMHBIE J0JIM METAJUIA, YIJIEPO/IA, 430Ta
u Qocdopa B COCTMHCHUH.

Eciii BOCHONBE3yeMCst IPUGIMKEHHEM, COTIACHO KOTOPOMY SHEPIHIO
KPUCTAUTMHMECCKON PEIICTKM MOXHO IIPHHSTh BEIHUMHON, IPONOPHHOHAN:-
HOM TemIiepatype miasienus, T.e. B~T, , Torna marematuuecks onpasiano
M CHEAYIONIEE MPUOITHKEHUE

TR o

ot 2
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T** paceHUTHIBACTCS AHATOTHIHO £
Ecmu B popmyse (1) BMecto coorromenus E/E i noycTaBUM ero "ﬁ-xaqbrm 1

u3(3), 10 st AH‘Z pacemar e TOAY4HM
Tm\
,\H298 (}T‘“ “)
C 1171510 KOPPEKTUPOBKH MOJyEHHOM (opMystsi Gepem cpennee apl&bme-
T 508> OTPEIIE: e u3 Gopmyi (1) u (4); B pesynbrate
Gynem uMeTs
il (T _Mgm
e e[

Baenem 0603na1eHUE

E
1
2 ,TL 1 z
T

C'(const) =

TOTIA 7T OMPENEICHAS CTAH/IAPTHOH SHTAIbiTHH 06PasOBaHHUs PaccMaTpy-
BAEMBIX COCTMHENMH pacucTHas (GOPMyJia NPUHUMAET BUL:

ol

1) EY ©®)
orcroaa

0
A8

. @)
(L,,_l\*‘:as
™)

C=-

AH‘HM pactera nocrosunoi C' B Tabir. 1 NPUBEACHB! MCXOIHBIC JIAHHBIC [0
203 ¥ T,y KaPGHIOB, HUTPHIIOB K dochunos Merauios, a Taxxe -0 T, u
Temiore cyonumarmy (L) kap6uio-, Eutpuno- 4 Gocdunoodpasyonmx sie-
MEHTOB YrIEPOJA, a30Ta U KpacHoro (Hocdopa, KOTOPHIE 3aHMCTBOBAHbI U3
cnpapounukos [1, 5-9]. Ha ocuoBanuu 27X AaHuBIX 10 Qopmyie (7)
oy C' iccnenyeMpIx COEAMHEHMH; TOJTyHEeH~
HBIC pe3yJILTaThl TalyMpoBaHb! (Tadir. 2).

W3 nmapnbx 101, 2 CHEAyeT, 9TO Ul KaOKHOH Ipynnbl kKapOuaos moc-
TosuHas C' pa: ; 1o u 3naky C' me-
TAIIONONOGHbIE KAPGH I MOHHO pazﬁm-b Ha [IBE OANPYIIIb; KapGHIIBI 216~
menron IV - V° TOJPPYIII HEPHOAMHECCKON CHCTEMBI, s KOTOPhIX C' npu-
HUMAET OTPULATEALHBIC 3HAUCHUS, U KapOUubt anemenToRVI® TIOArPYIIIBI, &
TRIOKE PEAKO3EMENBHBIX M TPAHCYPAHOBBIX SAEMEHTOB, Ul KOTOPLIX MOC-
TosHuas C', GHAJIOTHYHO APYTHM, TOJIOKUTEIbHA.
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Hicxoubie aHHbIC JUIS ONPEENeHUst TOCTOSIHHON C'
B pacueTHOH (popmyine AH;gs (6) xapGuzon, HUTPUIOB K pochuon

) 0
T E KKan | Onement, Az, T KK
coeyucnme | KK o Mons | coenumenme | KKAT L3 * o,
Moz, Mo
4100150 | 169,6+0.5 UG, 201220 | [2773]
6315 | 162002 | UG, | 434318 [ [2073]
866 | 79.17:0.13{ UN 704210 | 3123
1560 | 76.38+1.2 UP 62.7:3,0 | B123]
280205 | 2673 Pu 13| 8323107
136.4+10 | 2473 PuC 12,6520 | [1927]
923 | 348712 | PuC, 8 [2523]
1102:03 | 2500 Pu,Cy | 328530 | [2323]
111,510 | [1200] v 2175 | 1222¢1,0
1115 | 4230:0.2 Vo€ 115 [ [2441]
143515 | 2433 VN 52,1 2300
1032 1470 Nb 2740 | 17196
121,0:20 | [1593] NbCo; | 28,0510 | [3826]
1002 | 42,97:0.7 NbC | 322:10 | 3886
19,5515 | 2100 TnP 202515 | 1328
1180510 | 1613 Si 1688 | 107.5%1,5
693 | 31,07:005 Sic 158:1.1 | [2473]
243 1258 SN, [ 177,8£3.,0 [ [2100]
46,6 1466 SiP 14.850.6 | [1413]
594 | 26,73:0.1 Ge 1210 | 89,94%1,0
37.1 GeP 65225 | [1700]
133.0:3,0 Ti 1941 | 11255510
17,1:2.8 TiC 5055 | 3530
60,4543 TiN 772__| 3200
276514 | [262 TiP 673 | [2263]
933 78,1510 7 2130 | 143,0921,5
29910 | 2473 7C 49.4:08 | 3803
76,1505 | [2790] 7N 88,8503 | 3260
393:0.7 |_[2000] Hf 2500 | 148,116
303 65,010 FIfCys | 488518 | [4058]
292520 | 1790 HIC 4995187 | 4168
430 57,0510 HIN 89320,5 | 3580
1545 2808 S 1814 | 90,1708
1289 | 783109 SeN 75.0:5.0 | 2923
12,5525 | 2563 1799 | 100.9:0,6
1345 | 49.46:05 284 | 2688 7
170 | [2473] 60,9550 | [1918]
585 95.65 71,5850 | 2943
263:3.7 533 1193 | 102810
682 | 7007:06 | IaC, 17 2629
DyC, 1122 2 LaN 715540 | 272
Er 75,9505 Ce 1071 | 100.2£2,0
ErC, 18,5505 CeC, | 232+13 | 252
Tm 558210 CeCy | 42,2614 [ (197
TmC, | 23,6520 CeN 7859 4
Th 202 142,1%1.5 3 204_| 8529:1,0
ThP 333 3263 56,0 57
ThyP; 2855 | [3500] GL1=10 | 2673
U 1405 127.968 3287 | 1877710




Tadauma 1 (ap

TaCo; | 27.9:0.9 | [3951] W.C 11,04 [3028]
I 33,9508 | 4153 Mn 517
603+5 | 3360 Mn,C 13 793
2163 | 94.49:10 | NP 27. 420
23.4:3.0 | [2103] P | 36.0:08 0
[ 48,8570 Mn:P__| 38614 | 137
I 141.2:20 o 99,1203
[ 298 Fe,C 6.0:1.0
[ 30.5 Fe,P 38.6:2.0
2893 | 136.52:0.7 Co 102.041.0
110 2792 CoP 300 | [1500]
195 2100 CoP 679 [ [1400]
W 3683 2045 CoP 45.0 | [1600]
WC | 9704 | [3054]

- B KBaJIpaTHBIX CKOOKaX [ ] MPHBEACHD! AaHHbIE OO HHKOHTPYCHTHOM IUIARICHHH
coesMHCHUR
TaGuuma 2
3nauenns nocrosuuoi C' kKapSuuoB, HHTPHAOB B HOCHUIOB METALIOB H

CONOCTARICHHE SKCHEPHMCHTATHHbIX U PACCHHTANHBIX 110 OPMYIE (6) BEHUHMI
3
¥ AH.

208
o& AHYg , KKa/ s
Cocnunienne i c Clap L e KKaJI/r-atoM,
| S | | e
1. Kap6umst
1. Concobpasiible kapGus!
a) ITpou3BOjIHbIC METaHa
Be,C 0,79 078 933 | 926 0,07
ALC 0.76 7.18 73 -0,12
‘ A =£0,10
6) AueTnneHuAb!
CaC, 0,18 43 58 +1.0
BaC, 0,16 F_s;s 84 +1.9
YC, 034 95 - -
LaC, 027 63 50 183
CeC, 029 957 56 21
PrC, 0.20 30 3.1 +0,1
NdC, 0,16 42 55 +13
SmC, 020 021 5.7 6.1 +0,4
GdC, 027 88 68 20
DyC, 0,12 37 6.7 +3,0
ErC, 0,14 46 68 422
TmC, 020 79 73 06
uc, 034 70 : c
PuC, 0.11 27 5 :
A =£l4
2. KoBasieHTHbIe KapOAzs!
SiC 039 7,90 843 +0,53
BICT = | 4-043 041 342 338 0,04
=030

6. Jodoobs Lyos @, 28, Me3-4 277
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7
4
TaGuuma 2(npoﬂd{%ﬂ

3. Dast

HOGHbIE KapGHIh

a
Nb -0, 61

Nb! 0
-1 ,Un

0,77
-1.05

) Kapbiazil seweamos IV V¥ no LO/UrpYTII 11epHOARUCOKOH CHETEMBL
165

188 123
16.1 16.1 0.0
164 = -
170 153 =17
2068 250 “ -
249 238 =Ll
271 287 +1,6
249 287 +38
Arslg

6) KapBujthi 571eMenToB VI* HOATDYRIThI, PEAKOISMEbHEIX

¥ TPAHCY PAHOBBIX
e, 0.4 a7 59 T2
CrCy 017 49 49 0.0
CrnCs 0.18 49 55 0.6
Mo:C 0.i5 37 2 403
we 012 49 68 1o
W,C 009 37 4 .
V,C 021 017 38 31 07
Y:Cs 02 122 93 29
CoiCs 019 84 76 038
Ui 018 87 82 05
PuC 022 83 50 13
PuC, 027 63 : 5
A =10
4. KapGnjoi i FeiC
Fe,C 007 180 | L4 036
MaC 002 005 034 | 080 +0.46
| =+0.40
TL. Hurpist
oo 1. Vonusie HHTPHbL
Be; 038 272 26,1 T
Mg, 031 220 257 +37
CayN, 0.40 0.36 203 188
2 Kobaioraue mnipi
SN, 031 254 213 7|
BN 027 302 294 08
AIN 021 026 381 469 338
A =46




\'\//
N

TabGarita 2 (IPOAOCIKEHAE) (T
o

il
101855

3. MeTaninueckne HHTPUL!
a) Hutpuze! snementos 110 - V° noarpynn

VN 041 26,1 224 23.7

NbN 039 280 253 B

Nb;N 0.40 204 178 26

TaN 032 302 330 28

TiN 034 036 286 400 +14

ZiN 031 444 495 54

HIN 033 447 46,7 - +2.0

SeN 039 378 319 56

YN 031 358 386 238
A =32

6) HlAtprabt olleMenTon VI HoArpyniisy

€N 0,79 149 14.6 -0.3

CrN 0,70 b 102 13 H,1

Mo;N 082 > 65 6.1 04
X =06

B) HUTUAIb! TAHTAHOUMOB :

LaN 021 358 380 25

CeN 022 022 390 390 0.0
A

2. HUTPUULT TPAHCYPAHOBEIX 3IEMEHTOR

0,16 352 332 0.0
0,15 0,16 358 372 +14
A =07
1L ®ochuist
A) Goc bIX MCTAILIOB ¥ 2/1eMeHTOB 1V rpyniibl
Mg:P, 127 223 - 24
Ca;P, 0.74 236 215 a1
Ba;P, 0,58 0.66 238 26,7 _0'9
SiP 075 - 74 65 -
GeP 006 33 - oy
TiP 0,58 338 388 22
A =28
ik, 11 rpyfribt 4 TPAHCYPAHOBBIX EMEHTOR
81 71 10
93 93 00
74 - -
138 124 14
197 19.7 00
020 146 - -
10,1 14,1 +4,0
41,6 - -
409 | 333 16
Up 0,17 314 362 +4.8
A =429
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TaGuuma 2

2101945

MnP X

MnP 0,73
Mn;P 125
Fe,P 144
CoP 119
CoPy 0,70
Co,P 123

OTpunareibioe snauenue nocToanHoi C XapakTepHO TAKKE st Fe,C
¥ Mn,C. TIpUGIM3HTEILHO aHATIOTHYHAS 3aKOHOMEPHOCThH HAOJIIONACTCS U
JUtsl HUTPHJIOB; B YaCTHOCTH, N0 Bemmue C' METAUIONONOGHbIE HHTPH I
JICJISITCs. HA HATPHIbI JJIEMEHTOB g TOArpyni, v TOATr PYIIIbL, JAHTA-
HOMJIOB ¥ aKTHHOUIOB. POCHHUIBI MOXKHO KIACCH(DUIMPOBATS JTHIIb TOIBKO
1o senuunnc C'.

M3-33 HENIOCTATOMHOCTH HCXOMHBIX IAHHBIX HAM HE YIAJIOCH PACCIUTATS
C' wia pocdunon I, V u VI rpynn 1eMEHTOB HEPUOTMUIECKOH CHCTEMbI
(ratbn. 2). ITo Benmaune NOCTOAHHOM C' OCTaNbHEIE HOCHHIBI MOKIO pazdurs
Ha TPH IPYIIEL (HOCHUIL IIENOMIOICMEILHBIX METALIOB HIV Ip. d1emMenTon
(C' = =0,66) o6pasyior nepsyio rpymy; docdums I TPYNIILI U TPaHCypa-
HOBBIX 31eMeHTOB (C' = +0,20) MOXXHO OOLETUHHTE B OTACILHYIO FPyIITy, a
dbochuasr smeMenTos pana xenesa u noarpynnst mapranna (C' = +0,98)
COCTABJISIIOT TPETHIO [PYIIILY.

M3 nanupIX Tabi. 2 CICyeT, YTO 3HAUMTE/LHAS 9aCTh PACCMOTPEHHBIX
COE/MHENHH 00PA3YeT NOBOILHO MAJIOUHCIICHHRLIEC IPYIIIbI, JUIs KOTOPHIXC'
PaccumMTLIBANIM 110 CpeHe apudmeTuHeckon. C APyro# CTOPOHbI, COMIACHO
TIOJIOXKEHUSIM MATEMATHICCKOM CTaTHCTURH[10], IpH CHAIBHO pa3s6pocanHbIx
SHACHUAX (PYHKIMHK apPHPMETHIECKOC CPEEE IUIOXO NPENCTABIISICT Psijl ee
ONPEACNICHAH, 0OCOGEHHO ITPH MAJIOM 00BEME BLIGOPKH, T.€. TIPY MaJIOM 00b-
eme onpenenenuii. B rakoM ciiyyae nenecoo6pasnee OT6poCH TS CHITLHO OTK-
J10 1 OT/ICITHHBIX PEHMH U JUIsl YCTAHORJICHHUS PA3yMHOTO
cpenuero suauenns C' HenoNb30BaTh PasmMax BAPLUPOBAHK, T.€. OIPEICIHATE
C' 110 HAMMENBIIMM ¥ HAUGOBIIKM 3HAUCHUSM B IPUBEICHHOM DALy OTpe-
JICJICHUH W3 BLIPAKEHUS.

' ma ®)

T € e
2

Ha ocHOBaHuH NOJIY HCusy (6) qutst mcce-
JLYEMBIX COCIAMHCHHMH PACCYMTAHDBI BEJMUMHBLI MX CTAHAAPTHLIX SHTAIBINN
06pa3oBaHus; pe3ynsTaThl TabyiupoBansl (taGi. 2). B 5Toi ske Tabnune s
Cj T TAJILHBIE ITOM (PyHKIMHK; 1pU
ITOM, € IEJILIO HOPMHUPOBAKMS OMUOOK BEINUMHBI AHZS,8 HEPECUNTANBI H1A
OIMH I-aTOM MCCIICAYEMOTO BEUIECTBA; CPENME 3HAUCHHUS PA3HHUIBIA MEXK-
J1y SKCHEPUMCHTAILHBIMH ¥ PACETHEIMH BesmunuaMu AH o kone6imores B
AOEOJILHO IMHUPOKHUX Npejenax u coctapnsior £(0,1+4,6) kxan/r-atom, uro
ABJISIETCS BIIOJIHE IIPHEMIICMBIM JUISTEPMOIMHAMHYCCKUX PACUETOB.

iretutyr meramnypry i, ©. H. Tapazse AH Tpysun Tloerymaro 08.07.2001
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Q. BSBOGINDB3NTN, 3. 6SRNGSI, 0. dBSGINIBNTN, S.985XNY
S. 6OROGSII X

LOMEDS d5GBNRIBNL, 6OGGNRIBOLS RS BMWBORIBOL
FOGIMAITBEOL LOSERIGSVO 60300, bLdSESIGNBM 8I0NMKRO
bgbondg

B © we e

W \
qmaasc,gan@os Fobdcafiol b@aEém(’:@\g@n et bocg;o('m'am Ei
o

AR = CI[T: [TSIES,
boresqs €' -Begeedogoo, reidyron naant‘m’BaBo 303cébisgaemago soﬂ(ammﬂﬁgs
ob 94b3godgbEmero 3 3 , T, 03 6ogomols obedol ¢hgd-

9b&aro dmbog 3
dnfoimss; bogne T @ E*° - botBotbswob, o e
bogarmago Boglrool Gotdmddbgmo Ba®emiméo armadbeb mbemdob @nddgbosy-
bbb 5 glob@emuto dgbghol gbabanal (brdgrog 3Gsidasnee baro-
30300b Lol - L @rageesbios) s@mduméo Formgdol godos. dmgdnwo aob@m-
gbob bogudagesy Lsdogdyemo ambGee Bgodimgds gogomgermont(0,1+4,6)
ssoe/po@mdo Lobybdoo.

D. TSAGAREISHVILIL K. NADIRADZE, 1. BARATASHVILI,
A. AVALIANI, A. NADIRADZE

A METHOD FOR CALCULATION OF THE STANDARD
ENTHALPHY OF FORMATION OF CARBIDES, NITRIDES AND
PHOSPHIDES OF METALS

Summary

For the first time an equation has been derived for calculation of standard
enthalphy of formation of carbides, nitrides and phosphides of metals from
elements

ARY,, = CI[T,/T*1E",
where C' - is the constant, which is calculated on the basis of experimental
data of AHW8 of the investigated compound, T, - is its melting temperature,
T and E**is the sum of the atomic fraction of the melting temperature and
crystals lattice energies (which is in valid equivalence with the head of sub-
limation - L) of carbon, nitrogen and phosphorous and metallic elements
from which the investigated compounds are formed. This equation allows

one to calculate the unknown function ofAHgQB with accuracy of+(0,1+4,6)
ccal/g-atom.
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LSAGUIBIT(TEs BIGENIGIBITI S
V3BECTHS AKAJIEMUL HAVK TPy 3¢
40800k LIGOS 2002, 1. 28, Ne3-4 CEPHS] XUMUYECKAST

VIOK 541.11

J1. I1. LIATAPEMITIBYJIL, W. T
H. A. HA/JIAPANI3E, K. 3. VKJIE

B3ARMOCEBS3b MEXAY TEPMOXHUM (TYECKMMH U
VilPYIuMH CBOMCTBAMMI NOHHLIY KPUCTAJLIOB

B NOCHEAHUE PO BHATHTENLHO y uicst 00beM ITATTLHBIX
JIAHHBIX 110 TEPMOIMHAMUUCCKAM M YHPYTHM XaPAKTEPUCTHKAM HEOPraHu-
HECKUX KPRETAUIOR. JIannoe 0GCTOATENLCTBO ClIOCOOCTRYET YCUIIOHHIO TSH-
JICHIIHH B 1141 PABIICHUH DACKDBITU B3AUMOCBSIZCH M SKJ1Y BRILICYKA3aAHHBIMHA
(PU3MKO-XUMHUCCKMME KOHCTAHTAMHU BEINECTR, (€11, BRUIONHCHHBIX B 9TOH
00JIACTH HCCTENOBANMHI - ONPEACIHTE HA OCHOBAHKY HAHICHHBIX KOPPEs-
HMOHHBIX COOTHOMICHHH HCKOMOC 3HANEHHE PACCMATPHBAEMON TEPMOJIMHA~
MUUECKOH (DyHKITHH (MIIM MOJLYIist YIIPYTOCTH) KPHCTA/LIA IO ONBITHEIM BEJIH-
UMHAM €10 YHPYrux (MM TEPMOIMHAMAYECKUX) XapakTepucTuk. Panee[1]

Pas’mYibIC KBA3HTEPMO/! HCCKHC CHOTHOLIICHMSE, BRIPAXKAIO-
LIHE CBSI3b MEAULY KPUCTAIUIMICCKUMHE, TEPMOYIIPY1 MU M YIIDYTHMH XapaK-
TEPUCTHKAMHE KPUCTAIIIOB. B Hactosiiiei paboTe HpeuipuHsTa MONBITKA yCTa-
HOBUTE CBsI3h Ba # TEPM oM X KOHCTAaHT MOHHBIX KPHC-
TAJUIOB - CTAHAAPTHOK SHTANLINHA 0O PA30BANMS K3 ITPOCTRIX BEMECTB AH ,00)
U DHEPTHM KPHCTALINUECKOH petieTki (E) ¢ uX aabaTuaecKuM MOJTyJIeM
obbemHo# yrpyrocru (B,).

Ha ocnopanuu ananu3a HAKOIUICHHOIO K HACTOAINCMY BPOMEHH JKCIIEPH-
MEHTAJILHONO MATEPHANIA 10 TEPMOXUMHHCCKIM M YIPYTHM CBOHCTBAM HPOC-
TBEX HOHHBIX KPHCTAINIOB GbII0 YCTAHOBJIEHO, YTO HAOIIONACTCS ONPEeTeH-
Hask KOPP MEWTY u AH L /E n nk/B e Bk = MOJIYIh
OGLCMHOH ynpyroc " Katuona. Mcenenopanue (byﬂthlOHaﬂbHOH mncumov
TH AHZQSIF f(B /B,) nokasano, 410 HEOOXOAMMO DI3NEHBHO PACCMOTPETh
OuHAPHBIC ranorcuunu ¥ KyOHUECKUE KPUCTAIUILI O KCHAOB METAIUIOB. [Ipu
3TOM B3aMMOCBS3E MEXK/TY BEIHUMHAME AH‘;,,X, " u B, MOxeT GbIth an-
POKCHMHPOBaHA CHEAYIOMHM YPABHEHUCM

AHqu h#'\ﬂkﬂi G (1)
1€ U151 GHHAPIBIX I UIOTCHE OB METAIUIOB (€I CTE1iCHb OKHCIICHUS KATHOHA
, <2)a=075b= 1,37, -0,3 u c=5/4, a iz KyOMUCCKHX KPUCTAUIOB
TPOCTRIX OKCHAOB METAILIOR (ecim Z, <4)a=0,2;b=1uc=5/3.

B 1abn. 1 conoe BIYHC/ICHHBIC U3 Y [€D) 7% 3
TAJILHBIE BEJIMHFbI CTAHIAPTHON SHTAIbIAE 00PA30BAHNA HEKOTOPBIX BBIIE-
YKa3aHHbIX KPUCTAILIOB. JAHHBIC 3TOM TaGIHIbI HOKA3BIBAIOT, YTO yDABHEHUE
Me YAOBJETBOPUTEILHOH TOUHOCTBIO ONMCHIBACT IKCIICPUM CHTANILHBIC /1At~
HBIC IO AH298 paccMarpuBacMbIx BemecTs. Cpemuue OTKIOHEHUS! (A) MEXKITY

3001535



BIMH U3 yp (1) ¥ ONBITHBIMHU BEJIMYUHAMH AIZI; 4
TaBISIOT £3,0 KKaN/r-aToM 1si GMHAPHBIX TaIOrCHUJIOB METaEI0R,
£5,0 KKaJI/r-aTOM - JUIsl KyOMHUCCKUX KPUCTAIUIOR TPOCTBIX OKCHIIOB METAILIOB.

TaGnuma |

Comnocrarienue < 3y (1) u oKl CHTATBLHBIX BEIMGHH
APTHOM DHTAIBIHE 0O a HEKOTOPEIX HOHHBIX KPUCTLLIOB
Kkkawmonb | KGap | KGap T ckan/r-atom
paci. | okerr.
3 2 3 5 6 7
iF 44.4 69 4 1463 | 1469 03
LiCl 01.4 31 950 [976 EL8
LiBr 91.7 25| 822 839 08
[Lil 78, 18 663 | 646 0.9
a 17.2 48 1378 | 1369 0.5
[NaCl 85, B 1034 | 98; 26
aBr 77. 1 6 (943 |86 +4.0
al 65. 6 6 0.3 i +5.8
[KF 92.7 19 7 259 [ 1353 4.7
Cl 681 183 |37 00.5 | 104.3 -1.96
Br 61 55 7|8 26 [ 94.0 07
1 52, 24|37 L7 RS, +17
bE 84 7. 1 216 | 1328 56
RbCI 62 77| 1040 32
RbBr 56.4 908 [ 943 18
Rbl 47.7 805|793 +0.6
CsE 748 173 [ 1323 15
CsCl 544 94 [ 105.7 =9
CsBr 49.5 49| 96 1.0
Csl 415 6. : 419
AgBr 09 54 36 (292 |24, 2.6
AgCl 13 4 103 3 4 +1.6
CuCl 07 4 1371_| 24, 2. 42
ul 88 3¢ 7 9.6 6. +L7
1CL 71 5 7 [43.01 |48, 29
1Cl 66 96_[357 340 |29 22
[ TiBry 67 VL T A I 2 =18
dF, 62 054 [ 535 | 1887 | 1674 +7.1
BaF, 47 564|103 | 2646 X -6.
CaF, 17 847 | 169 | 2883 : 12
bF, 96 611|416 | 1377 | 1617
i, 580 699 [ 116 [2906 [2918 S
gk, 742 869 6 | 2510 |267.8 .
0 | 940 | 1622 369 [1337 | 1438 5.1 |
[ CoO 1 965 ] 1851 | 1904 |[594 |57.1 L2 )
S0 792 7 116 [ 1297 | 1411 SR
ThO, 413 930 [ 577 | 3089 | 2932 +5 ]
U0, 461 127 [ 1131 | 2417 | 259, 5. ]
Ca0 54 170 [ 169 365 | 151 EX
Y505 300 1358 | 415 [ 423.1 |455. 64 |
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L 2 3 4 5
NiO 967 1900 [ 1875 | 615 | 573 2.1
Cu,0 795 1120 | 1371 | 398 |414 0.5
Ho,0; | 3200 1347 459|393 | 1196 113
ErO 3215 1546 | 456 | 4205 | 4536 66
Dy,0, 3180 1506 | 410 | 4250 | 4452 39
BaO 747 610 [103 [ 1153 [ 1310 278
Tm,O, | 3235 1301 [ 378 | 423.0 [4514 57
FeO 965 1540 | 1731 | 550 | 633 43
FeiOu 4525 1150 | 1731 | 2588 | 267.0 LR

Jlanmie 10 E 3a#MCTROBAHE 3 HeTORHHKOB [2-8]
= 3
Janusie 1o B, 1 BY samveTnopanst w3 merounnron [9-31]

o o
aHHble 0 AH, ¢ 3aMMCTBOBaHb U3 ClpaBOTHUKA [32
298

Ecnm juis BBIMMCIICHHS BETUIMHbI E nonnpix xpucramosMe X (rne
X=F, CI, Br, I u O") Bocnons308athest ypapuenuem bopua-I'a6epa[10]:
= 0
E = nAH, + mAH, - AH), @
e AH, u AH, - sHTasmnun 06pa3oBanms ra3000pasHbIX KATHOHA M AHUOHA,
T0, KOMOuHUpyst (1) u §)2), TIPEICTARIISICTCsl BOSMOKHBIM HaH TH (DYHKIIMOHAIIb-
298

HBIC 3aBHCUMOCTH A = f(Bl: /B)u E=@B,/B) B BUIE ypasHEeHUii:

nAH, +mAH

Al e ©)

(1/a)(1+bBE/B,)C 1
nAH, +mAH, @

—a(1+bB¥/B,)¢

TounocTs pacuera AH(;98 H3 y| (3) mouTH coBnaaeT
¢ TOMHOCTBIO €€ onpeneicHus u3 Gopmysint (1), a TOrpeHOCT BEIMHCIICH-
HBIX 10y O (4) HEc Tcst B mpenenax 10%. Ypasue-

nus (1), (3) u (4) MOryT ObITh HCIOJIL30BAMLI JUIS pacieTa Moyl B, (Tou-
HOCTh £15%) BBIICYIIOMAHYTHIX MOHHBIX KPHCTAJUIOB (32 HCKIIIOUCHHEM aTO-
MOB CS) 10 UX TCPMOXHUMHUYECCKUM CBOMCTBaM.

Hncruryr meramtypri my. ©. H. Tapaxse AH Ipyaun Tloerymaio 17.02.2000

R. B5dOMANT3NN, 0. BOGOMSBIN0, 6. 6SRNGSIT,
3. 03339, O. 6ORNGSII

V601036003583 B0G0 NMEVHN SGOLGSLIOL MIGEMINNVH RS
R&»ISOR 0130L3>IBL BMGOL

bobondyg

gBobormo S oagioras mtmoghemsglabn acbinto ghobdemgdel
Befodogys (FoBnidBob Lirsbiosbermo ginemiosAHlyg, sholdertn
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aobeabab ggéagos E) o @bgaow ogobgdydl Exgéools - B s sson
B3 eB000 g gareedols deaomeno) Fradob Bgdonao bsboor
B

(1+bBEBg)°

baagy eammbos BaBsbemo dsmeizgBogdabsmgols (g goomomBobs @agobagal
botobbo Z, <2)a=0,75,b = 1,37, - 0,3 > ¢ = 5/4, beagren oomBons dobrihono
loggdeb s abdsmgdobongab (mn % < 4) a=0.2, b= I @a o= 5/;
Gofigggdas, (ad BgBraanogsbgBumcma 4obEmEgoo gosbastiBgdyma bomogol
obérgBo BgbodoBabie Foabliz3,0 giorr/a-odmdl ©o£5,0 gyor/amodmdl.

(P
—AHgg =

D. TSAGAREISHVILL I. BARATASHVILI, N. NADIRADZE,
K. UKLEBA, A. NADIRADZE

RELATIONSHIP BETWEEN THE THERMOCHEMICAL AND
ELASTIC PROPERTIES OF IONIC CRYSTALS

Summary

A relationship between the thermochemical (standard enthalpy of for-
mation - AHggs, cohesive energy - E) and elastic properties (bulk modulus of
compounds B, and cation B ) has been established empirically by means of
the following equ.nmn

g il
¥ (1+bBEB,)C

where a=0,75, b= 1,37 -0,3 and ¢ = 5/4 for the bmary halides of metals (if
oxidation degree of cation Z, <2)and a= 0,2, b=1 and ¢ = 5/3 for the cubic
erystals of simple oxides of metals (if their Z, <4). It is shown that the error
()I'AHZ98 values calculated from equation (1) is equal +3,0 kcal/g-atoms and
£5,0 keal/g-atoms, respectively.
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T. ANDRONIKASHVILI, T. BUTKHUZI, M. SHARVASHIDZE,
L. APTSIAURIL I. CHASKABERIA, Z. KUTCHUKASHVILI

CALCULATION OF PRESSURE NECESSARY
TO INVERSE CONDUCTIVITY TYPE IN ZnO

II-VI wide band gap compounds are interesting materials for optical elec-
tronics. From this point of view the samples with intrinsic defects are espe-
cially important, because they are noted for their steadiness with respect to
radiation (as compared to the structures built on impurity defects) [

Despite the mentioned properties the practical application of wide band
gap II-VI compounds is sharply limited, because the control of composition
of intrinsic defect therein is counted to be an unsolved technological prob-
lem [2].

The consideration of 1I-VI - VL, (gas) equilibrium thermal treatment
showed that in wide band gap compounds achievement of deviation of sto-
ichiometry towards non-metal component is connected with suppresion of
sclf-compensation processes [3]. In wide band gap semiconductors the ap-
pearance of acceptor defects automatically causes recharding of neutral do-
nor defects. Thus, the appearance of acceptor defects is not followed by cre-
ation of free carries [4].

To solve the problem of controlling the composition of intrinsic defects
under equilibrium conditions in wide band compounds a complex approach
is needed. For this purpose it is necessary to study the structure of acceptor
defects, as well as to work out detailed physico-chemical notions about the
mechanisms of defects creation. In our opinion, the mentioned problem must
be conditioned by the peculiarities of chemical properties of compound com-
ponents. In particular for the process of crystallization to proceed chemical
activation of both metal and non-metal components is required. It is clear
that energy is wasted for activation. That is why we consider complexly the
processes of crystallization and processes taking place in the gas phase.

Such approach was used by the authors for ZnS semiconductive com-
pounds [3]. In this work the critical temperature T, . of inversion of conduc-
tivity type was estimated. It was noted, that Larrymg out the process of crys-
tallization in ZnS above the T, would not give any result. Close to T,, ac-
cording to theoretical con;ndumuon the production of diclectical bamplus is
expected. Bellow T, because of its low value (500 K), limitation of diffu-
sion processes prcvems from establishing complete equilibrium between crys-
tal and gas phases, and consequently, in contrast to theoretical conclusion,
the inversion of conductivity type does not take place.

The problem of inversion of conductivity type stands especially impor-
tant for ZnO, which is due to the fact that in ZnO the acceptor impurity
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9alls
(because of the large electro neutrality of oxygen) creates complex 610!
defects and becomes unable to fulfill its acceptor function [4].

Thus, in ZnO the problem of inversion of conductivity can be solved by
means of controlling intrinsic defects.

The chemical potential of intrinsic point defect existing in cristal is gene-
rally expressed as:

By = By KEINC
where p, is the standard chemical potential, C; = [d]/N,, - is the relative
concentration of point defect.

The creation of defects, their transformation, as well as interaction of the
crystal with the surrounding phase arc expressed by chemical reactions. It is
cvident that to like ordinary chemical reactions, the reaction constant coin-
cides with every quasi-chemical reaction. Correspondingly, the contants of
quasi-chemical reactions show the reaction yield in given conditions. So,
we can compare which type of defects dominates in the given (P, T) condi-
tions:

K = exp(AS/KT)exp(-AH/KT).

Let us consider the dependence of the relative concentration of Shotky
defects created in both sub-lattices on the oxygen pressure at fixed tempera-
ture of processing.

It is possible to solve this problem if we consider quasichemical reac-
tions proceesing in the crystal, and between the crystal and the gas phase,
then write mass action law (expression for reaction constants). Besides, we
use the crystal electroneutrality condition simplified according to Brauer
method - only two dominant defects (one positive and one negative) are
taken into account. Others are neglected.

Thus, solving the obtained system of equations we can estimate the pres-
sure at which the desired defects are mostly created [5].

Calculation of the concentration of dominant defects by means of mass
action law is easy. Generally they depend on partial pressure of non-metal.
The character of dependence is determined by effective charges of
intercompensating defects [6]. Correspondingly, when low deviation from
the stoichiometry takes place effective defect charges practically coincide
with the valences of components. In the range of non-metal pressure corre-
sponding to sharp derivation from the stoichiometry one-charged Shotki
defects dominate.

In order to obtain the expression for the temperature dependence of pres-
sure that is necessary to transfer to hole conductivity we used the following
quasi-chemical reactions:

5172

i Zn0 © Zn+ 1120, K, =P, Py~ a
ZnO > [V, 1+ [Vol: K¢ = [V, ][Vl (@3)
Voln

[Vol & [Vl + ¢ Ko 3)

Nol
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oo e+h K =np

Zng, > Zng+ Vy i Ky =P, [V, ] 6]
sy Ky oKsK,
p% - KaoKsKe
0, KX ®)

Constants of quasi-chemieal reactions give different errors. Because of
this fact we used reaction constants of different quasi-chemical reactions
when ealculating the pressure neeessary to obtain p-conductivity:

'V KuoKe
1L %R, Ky @D
o
Where K, is expressed in (1); K. - in (3); K, -in (4).
Ve
7n’ e Zhy F Vg Ko, = [Pi] ®)
Zn
o _ Ko 'Ks
R
jitd o SR ©)
Ko = (1) Ky, = 5) K = (3).
0 Vi, + Vi K'g = [VL,IIV5] (10)

Thus, in thermal equilibrium conditions at fixed temperature we can de-
fine the value of PO pressure that must determine the conductivity type
inversion.

It is evident, that in equilibrium conditions it is impossible to obtain
non-metal pressure exceeding the saturated vapor pressure. That is why
eqiulibrium therimal processing could not give positive results and non-equi-
librium methods must be used.
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(boos, Ferbolfk 133 f3o3980beb Ggagmunérow Bgud-
gdgeos sbyoo Foa0b Fowd, aHn®m9 “Bobsonob, o ZRO-Bo godstacibel
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T.T. AHIPOHUKAIIBWIM, T B. BYTXVY3U, M. M. ITAPBAITIAJI3E,
JI. I AIIITUAYPH, Y. B. YAKABEPYST, 3. T KYUYKANIBUIN

BLIUMCJIEHUE HEOBXO/JIMMOT O JTIABJIEHWS JUJIS
MHBEPCHH ITPOBOIAMO CTH ZnO IIPH YCJIOBUSIX
PABHOBECHS

Pesome

DHIUICCKUE U XMUMUUICCKHE CBOKCTBA KPUCTALIA ONPEACSIIOTCS €ro
ATOMHOM CTPYKTYPOH 1, TAKMM 00PA30M, 3aBHCST OT HAJIMUHS HIIH OTCY TCTBHSL
JIe(heKTOB, TOUHEE, OT KOHIEHTPAIMH JIE(EKTOB.

B pabore paceMoTpena 1podiiema HHBEPCHHU ITPOBOANMOCTH OKMCH LMHKA
B PaBHOBECHBIX yCJI0BUsX. C TOM LENBIO GBUT IPOBEICH TEPMOIMHAMUIEC-
KM aHAIM3 COOCTBCHHBIX TOUCUHBIX ICPEKTOB.

Ha 0CHOBE TEPMOJIMHAMUUECKOTO aHAJIM3A TIOJTYCHO BBIPAKEHHE, OpE-
JEISIONICE NABJICHUE B PABHOBECHOM CHCTEME, T.€. OITHMAILHOC 3HAYEHUE
PAaZMKAJIOB B OGBEME PEAKTOPa.

OHEBHHO, B PABHOBECHBIX YCIOBUSX MOy YHTE TAXOE NABJICHUE HEBO3
MOXKIHO, HOTOMY /Ulsl PELISHHs TPOGICMBI HYKHO HCTIONB30BATH HEPABHO=
BECHBIC METOMIbI.
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JI. Y. HAITAPEUIIIBAJIA

CO3JIAHME 3AJTAHHOTI'O PAIAAJIBHOTI'O TPAJIMEHTA
TIOKA3BATEJIA MPEJTOMJIEHMS B IIOBEPXHO CTHOM
CJIOE JIVH3
Pesonme

PacemaTpyBacTCs CO3IAHUE PErYTMPYEMOro PAJIHAILHOrO IPAMEHTA IPO-
JIOJDKHUTEILHOCTH CTPYKTYPHBIX M3MCHEHHH (ITOIMMEPAHATIOTHMHOC IPEBPa-
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N7
menue / oomennas nuddys3us ¢ NOCIEAYIOMEH CONOIMMEPH3ALMEH) Ha ir /
BEPXHOCTH OJOKATEBHBIX ¥ OTPULATEILHBIX TOJMMEPHBIX (FEITb-TIORMMEI4 017 )
HBIX) JIMH3, 9TO € yMETOM COOTBETCTBYIOIIErO aJIFOPHTMA NP IuadparMupo-
BAaHWM 30HBI NIPONECCA OGYCIIOBIMBAET COIAHKME 32JAHHOTO PAUAILHOTO
IPajIMEHTa MOKA3ATEIS IPCIIOMIICHHSI.

L. NADAREISHVILI

FORMATION OF THE GIVEN RADIAL GRADIENT
OF THE REFRACTIVE INDEX IN THE LENSES SURFACE LAYER

Summary

Formation of regulable radial gradient of structural changes duration (poly-
mer-analogous transformation / diffusion exchange with following copoly-
merization) on the polymer (gel-polymer) lenses surface is discussed. This
causes the creation of given radial refractive index in surface layer of poly-
mer lenses during diaphragming of process zone according to 51ven algo-
rithm.
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LSASGIBIRT(TY BEOIGIBSUN S65RI00k BT
M3BECTHS AKAJIEMUY HAYK TPY3UN o 110194
308006 LIGOS 2002, . 28, N34 CEPHST XMIMHHT “KASL

YK 541.1:547
. JI. TBA3ABA, JUK. A. KEPECEIHUA3E

HOBBIN HOJIXOX K HCCIIEJIOBAHYIO MEXAHI3
NEPEIPYINIMPOBKU KOYIIA

Tleperpynniposka Koyiia npencrasisier co6oi npespatienue 1,5-nuenon
110 exeme (3,3)-CHIMaTPOIHOH HEPEerpyHnupoBKY, OCHOBAHHOM Ha NIPUHIKTIE
coxpanerins opouTansHON cummerpu [1-3].

€ HEJIBIO KONMYECTBEHHOIO ONMCaHUsE YTOr0 HPOIECCa KBAHTOBO-XHUMH~
HEeCKUM HONyIMIupUteckum metorom AM1[4] ObUIM PacCHUTAHBI 3HAMCHUS
surasibiuy (AH), 3apsaioB Ha atomMax (¢,), HOpsjka Cs3er (Pu) U reoMeETpu=
YECKHMX HAPaMETPOB 3-OKCH-1,5-rexcanucHa (1). (3,3)-curmarponuas nepe-
TPYHIIEPOBKA YTONO COCAMHCHMH; COTNACHO pabore[5], umeer But:

S 3.3 2
o e
z
1 2
3-oken-1,5-rexcanuen (1) uMeeT HUKS nHyio Gopmy
[6], u nust BBITIC npo curmmponnoﬁ Tieperpyminm-

POBKH HOBAS CBA3BIBAIOLIAS OPOUTANIL JIOIDKHA XAPAKTEPH30BATHE! MAKCH-
MajibHbIM EPEKPHIBAHMEM 1 MAHUMAIILHBIM H3THOOM. PaCHETh HPH BOJIHOR
ONTHMM3AINN TEOMETPHY (1) HOKA3KIBAIOT, YTO MEKATOMHBIC PACCTOSHUS
(K) ¥ BajtenTHBiC (o) U iByrpatisic (0) yribl HPUHHMAOT JHEPreTHHECKH
60.nee BBIFOIHOE cocTosnme (AH = < 85,7 kJAa/Moib), 3HAUCHU KOTOPBIX

npusenenst B Tadn. 1. W3 srolt BHAHO, YTO (1) BOKpYT
cesisn C,-C, nosepuyra na 47,5", Boxpyr cessm C -C, - Ha 46, 4" u BOKPYr
csasu C, »C -na 41,7’ Pe3yilbTaTe Hero P MEXLY yriep:

aroMaMu L u C,; CTAHOBUTCSH PaBHEIM 4, 01\ DTO CTABUT MO COMHEHUE BO3-
MOKHOCTH ocymecrmcunu CHHXPOHHOTO mpotiecca (3,3)-curMarponHoi
HEPErpyHIMPOBKN B HECIEYEMOit MONEKyIIe.

TaGaunua 1

P i R, A), BATCHTHBIX () M ABYTPailiibix ©y0)
yIioR 3-okew-1,5-rekcaauesa

k 0 VEBL, Hnylpam:e VIIBL,
et (o) * (@)
1,330
: i = 1246 5
= i azsi= 1143 0= 473
Niel 5= 1159 -
Rss= 1,331 Ouse = 124,7 3456 5
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YECKast KNAaCCHYCCKas yrICBOAOPOIas CIpyKtypa (1a):

B H o H H H-H 0/
H | | N
7 At SR I
| Al
H HO H H H H H
# 1a ze

Pesynsrarbl pacdaeroB 3TOM CTPYKTYpPhL iIPABCICHS! B Ta0L. 2,

Kax BujHO M3 970 TabIritiet, Ha yraepourom atoMe C; HMEETest MOJIoNu-
TEHBHBLIK 3aPsiJT, UTO OOYCAOBICHO OTPUIATENLHLIM UHAYKIHMOHHBIM BIIMs~
HUEM THAPOKCHIBLHOIO Jamectrtess. OTpruiarteiibHbii HIIYKIMORHLIR 3¢~
(BEKT BBLI3BIBACT TAKIKE YMEIBIICHHUE nopsika caau (-C, (P, =0,966) no
OTHOIICHHMIO K JIPYTUM YIJICPO/UILIM OPMHAPIRIM CRs3SIM. DTO O CHYKHIO
THOBOJIOM JUIst HCCIISIOBANMS BOSMOMKHOCTH pasprina cesisu G -C, B pesyssranc
NOBOPOTA M €€ JIsibHEHIEro pacisnrenus. Ha ocriosanuy IJAHHBIX PACUETOR
B PEKUME KOOP/IMHATHI PEAKIMH -0, . ¥ R. | GBI HOCTPOCHLI 3ABACHMOCTH
suTanbiuy - AH o nopsiika cossu - Py, oT yiuia spaincnuns soxpyr esssu G-
C, =0, (puc. 1) M OT JUMHBL 9708 Cisiau - R, (pyc. 2) 3-oxcu-1,5-rexcapuena
(1a). Y3 puc. 1 Buno, 910 upu0,,,. = 245 rpaaycoB MOJIEKy/1a HAXOMMTCH B
OJIHOM M3 SHEPIETUUCCKH BBITOJINBIX COCTOSUN. VIMCHHO B 9TOM COCTOSIHUN
TOPAROK CBA3H 3aMeTHO naact (P, = 0,954), uro ciiocobCTByET €€ paspbiBy.
1Ipu pacTspKENMM DTOH CBA3HM MOJICKYITa BOsOYRUETC (PHC.2) 1 npuR,, =
2,80A swranenus akrasampy AAH = 3428 kJIr/MOib. OmHoBpeMenno B
ATOM COCTOSIHUH BCIIMYIUHA IlUpﬂ}lKa CBA3H PC3KO YMCHLIHA
nupu Ry, = 3,00A, P, = 0,045, 1c.

- AHL K%/ MOnL Py
000D,
a
8t &
+150 l - 0500
- 0.960
o1 o g
& - 0.100
95 = 0950 S A R T
180 220 260 05345 23 o 31
Rig A

Puc. 1. 3aprenmocts suTaibnuy - At (a)
u nopsiaka ez Py, (6) or yria
BpalieHus BOKpYT ocu cpsisi C;-C,
3-ruapokceu-1,5-rexcaanena (la)

Puc. 2. asucumocth sHTaIbINY - AH (a) u
nopsaka cesisu Py, (6) ot jumkmmt esi-
3u C,-C, 3-ruapoxen-1,5-rexcajue-
na (la)



Topsiucu casizeii (Py)

Pp= 1,968
Py = 0,99
P = 0,966
Pys = 0,996
Pss= 1,962

B nponyxrax paspeisa (3) u (4)q;=-0,146,aq, =-0,218. B pesynsrate
CPABHCHMS! STHX 3HAYCHUH C COOTBETCTBYIONMMY 3HAUCHUSMHU 3APSIIOB 10
paspeiBa cpsizu C;-C, (TaGit. 2) MOXKHO CUMTaTh, UTO Pa3puiB CBA3M MMEET
TOMOJIMTHYCCKAH Xadele

H H
H HH H - e -
M\ \Z‘Y o N
H O HH H H H H
|
H 12 aAH=-975 3. AH=-32,6 4.AH=1613
- . = HHH H
H 0= =
\)\/ 445 —> \%\ /\H
H oo HH HH
5. AH=-4,60 AH=-131,6

CUICA0BATENBHO, MOXKHO OXKUAATH OOPA3OBAHKE JBYX PAIMKANOB (3) U
(4). B nanbueiiiem uutepmenuar (3) Moker npeBpamarsesi B (5), ¢ Majnou
3arpatoit auepruu (AAH = 28 xJlr/mois). I[Tocnenueii cranueid Moxer sip-
JIATHCS PEKOMOMHALMOHIOE COEMHEHHE JIBYX PAJMKAIIOB (4) U (5), ¢ 06pa-
30BAHHEM IPOJIYKTA NEPErPyNMPOBKU 1-runpokcu-1,5-rexcamena (2a).

B 3aKn0MeHHE HANIO OTMETHTH, YTO IPEBPALIICHHE 3-runpoxcu-1,5-rexca-
swen (1a) B 1-runpokcen-1,5-rexcazimen (2a) MOKET SIBJISITLCS IK30TEPMHUUEC-
KHM HECHHXPOHHBIM HPOLECCOM (AAH = 35,9 k]Jk/MONb) Yepe3 SHepreTu-
ueckuit Gapnep (AAH" = 224,5 kJIx/MOJIb) U BOLUPEKH CHHXPOHHOM (3,3)-
CUIMaTPONHON NPErPYNIHPOBKY COCTOUT U3 JABYX CTaIIHiA.

ooy
yv. Y. Jlxanaxummmwin Tloctyrwro 24.12.2001
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SMD30L 3ORIRJBTBIBOL 833560%80L 3330 SbSXN OVIMAS
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Bobgzhogddotrmeo J3obdzd-Jodonmbo AMI 3 ol
e e e Snjbo@ngsnb gFinsczdonh AR, a@mag]a%g i db@nl)
(@), 830b oggdols (P) o agmBgdomme 3oéedgétgdab L jg%0. Bofiggbgdo

ofbs, 628 geagdols oo anmadob 3bmagbo Bgodegdo Bowmagbramgl lisomnolieb:

Jobggrmo C,-C, 830b 35Faaacob s dgabry C-C,, B30 Fobdrmiboliasb.

L GVASAVA, J. KERESELIDZE

A NEW APPROACH TO INVESTIGATION TO MECHANISM
OF COPE'S REARRANGEMENT
Summary

By means of quz hemical irical method AMI1 the values of the
enthalpy (AH), charge ofatomes (q) bond orders (P and geometrical parameters of
3-oxy-1,5-hexadiene were calculated. It was shown that the process of Cope’s rear-
rangement may consist of two stages: thefirst stage is homolitical breaking of G-C,
bond and the second stage - formation of G-C, bond.

OGRS UGS — JIMTEPATYPA - REFERENCES

Jeferson A., Scheinmann F. Q Rev. Chem. Soc., 1968, 22, 391.

. Rhoods S.I, Raulins N.R. Org. React., 1975, 22, 1.

Woodword R.B., Hoffinan R. ]. Amer. Chem. Soc., 1965, 87, 2511.

. Dewar J.S., Zoebisch E.G., Healy E.F., Stewart J.J.P J. Amer. Chem.
Soc., 1985, 107, 3902.

Yoo H.Y., Houk K.N.J. Amer. Chem. Soc., 1998, 120, 205.

. Lotz R.P, Bernal S., Boggio R.S., Herris R.O J. Amer. Chem. Soc., 1971,
93,3985.

s LN~

@ w

301



)/
=

L585GINBIRTM IGE0IGIBSTS S8R0 85G6I
M3BECTHSI AKAJIEMUM HAVK I'PY3UI
A0800k LIGOS 2002, . 28, Ne3-4 CEPUSI XUMHUYECKAS

13
001955

VK 541. 41
M. C. MAKAPHJI3E, JIK. A. KEPECETUZIZE, . C. TYT'VIIIA

M3YYEHUE HEKOTOPBIX GIIBUKO-XUMHUYECKHX
CBOMCTB IPOCTBIX ¥ MOJIMOUALIAP OBAHIIBIX
KAPBOHHMJILHBIX COEMAHEHMUIA

B npoctiix KapOOHHIILHBIX COCAMHEHUSIX KAPOOHMIIBHAS IPYIITa COXPd-
HACT HpUCylue €ii cBolicTBa 1PY OTCYTCTBUU 3HAMTEIILHBIX (l)yHKllH()llLUlb-
HBIX TPYIHT, CHOCOOHBIX H3MEHSATE YTH CBOMCTBA. B MOIMpUIMAPOBAHHLIX Kap-
GOHMIBHBIX COCAMHEHHUAX SHAYMTEIILHOC ME3OMEPHOE H Hﬂny!tuuouuoc
BIMAHKE HA CBOMCTBA KAPOOHUILHON I'PYIIIbl OKA3BIBAIOT cocenuue QyK-
IUOHANBLHOM PPYITIb.

c HEJIBIO KOAUUYCCTBCHHOTO ONMUCAHUS ITUX (bak'mpos KBaHTOBO-XUMH-
HECKUM TOyIMIUpHUEeKum MeToiom AM1[1] paccunranst Takue Gusnko-
XUMAUCCKHE XAPAKTEPUCTHRH, KAK 3aPsi/ibl 11a ATOMAX () ¥ UHONBHBIE MO~
MEHTSI () KapOOHMILHBIX COSAMHCHHU THIIA:

o
it
e R=H, CH,, C;H;, OCH,; OH, NH,, Cl, Br, CN u NO,.
Ha 0CHOBaHHH PE3YIIBTATOB PACUCTOB OBUIM TOCTPOCHBI IPadUKH 3aBUCH-
MOCTH IEKTPOHHBIX xapamcpﬂcmk q, p) or mmyl(uuolmux KOHCTAHT 3a-

MECTHTENEH 110 Ta(bly(c)[zl Ha puc 1 ug ocTH
+qi NO»
L)
?H
0125 4E
Cl
0120 o ecn
o115 i
0l10F 9
cuy /OCH;
L L TR oy
10 20 30 40 10 20 30 40 1o 20 30 40
a) o* 6) 6% 2) c*

Pue. 1. ganucﬂmoc'rb BEIWNHHEI 3apsija Ha aTOMaX Kpcaopona KapGOHMILHON TPYIIIb
4, (8) ¥ BOAOPOZOB METHILHON IPYNIIBL 4, H qe (5, B) NPOH3BOAHBIX aneTalh-

JAErH/ia OT HHAYKIMOHHBEIX KOHCTAHT 3aMecTHTelel o Tadry <o .
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1\*

dalls
3PS - g, ATOMa KAPGOHMIIBHOTO KRG }lﬂumuu

(a) ¥ BONOPOAHBIX 4TOMOB (0, B) 0T G . s
HOCTPOCHIHBIX KOPPEIsilini BUAHO, HTO ’38-
PSiZi HA ATOME KAPOOHMITBHOTO KHEIOPOa q,
HIROMTER B AHTHOATHOH 3aBUCHMOCTH OT
8,16 3nex1pouonouopﬂme 3aMECTUTENH
s @ K TPOHOA TOPHBIC =
ymem,maxor ncmmmxy ql Jlsis 3apsnos Bo-
JOPOJHBIX ATOMOB METHIILHOMR FPYIITIBL - Gy
HAOMIONACTCs CUMOATHAS 3ABHCUMOCTH OTG"
TAK KaK OHH HMCIOT IOJIOKUATENLHBIC 3HAYC

10 20 30 40 HISE 1, CIIESIOBATEIHHO, CKTPOHOIOHOPHBIE
* 3aMECTUTCSIH YMEHBHIAIOT HOMOKUTEIBHBIH
Pre. 2. 3anucuMOCTS AutionsHoro 3P, & WEKTP TOpHbi€ = y

soseitta - (D) fipowssons BAIOT. DTH SIMHEHIBIE 3aBMCUMOCTH Xapak-
MBI AleTaThACHNA Of ii- TCPHIYIOTCH YIIOBJIETBOPHTEILHBIM KO hH-
AYKHHOHHBIX KOHCTaHT 30: HHEHTOM KOppessiini (r=0,95).
MecruTeiel no Tadiy - 6 . B ominune or 3APSIOB 3aBHCUMOCTS JiH-
HOJLHOTO MOMEHTA OT G WMEET HapaGou-
ueckui xapakrep (pue. 2). D10 €OrIacyeTcs ¢ U3BECTHLIM NPE/ICTaBIEHHEM
0 TOM, HTO 3ABUCHUMOCTS JMIIONEHOTO MOMCHTA OT JJICKTPOHHOIO CTPOCHMS
MOJIEKYJili XAPAKTEPH3YETCS BTOPHIM HOPSIKOM.

Pt T T O S
08 06 04 DZ G 02 04 06 08 DS 06 9.4 02 0 02 04 06 08
a) 6, & Gy

68 06 04 02 O 02 04 06 08
B) Smp
Puc. 3. 3mchoerL BETHURNbL 3aps/a HA GTOMAX mﬁcmpona KapOOHHIBHOR rpymitb
- q] (a) u BOJIOPO/IOB METHILHOM IPYTIILL q‘ 7 Gy (6, B) npousBoansIx aterope-
soa (R=C Hy) OF MeTa- i Hapa- KOHCTAHT 3aMecTHTENel 10 [AMMETy O, p.
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JUtst ipon3BOMHbIX auetodeHona KOPPEISIMOHHbIN aHATIN3 GbIsY APOBEALH
omenbio. M3 puc. 3 sumio, uto saBucumocty ¢ (a), q; u q;‘(%')‘ o, 8yt
uapa~(o—p) H METa~(C, ) KOHCTaHT 3amecTuTenei o lammery [3] kauectBeno
AHAIOTHMIILI 3ABUCHMOCTAM OT G . JUist 3apsiia KapGOHMILHOTO KHCIOPOJa
AneTO(EHONA M OJIHOTO K3 ATOMOB BOJIOPO/IA METHIILHOMN TpymniibI HabonaeT-
Csl YIOBJICTBOPHUTENILHAs KOppessiiust (r=0,98), a JUIst OCTAILHBIX BOJIOPOJUIBIX
ATOMOB OHa MMCCT NPUOIMZHTENBHBIH XapakTep (1=0,93). D10 mONOKEIHE
YKasbIBACT HA PCrHOCCIICKTUBHOCTE BJIMSTHUS 3aMCCTUTENICH Ha DIIEKTPOHHOE
CBOHCTBO BOZIOPOIBIX ATOMOB METHJILHOM IPYIITILI, B YACTHOCTH H3-33 OT)IH-
MIHTCILHOIO IPOCTPAHCTBEHHOTO BIMANMA ATOMA KapGOHMIILHOIO KMCIOPOa
Hux llpO’l’OHO}lOHOprlﬁ XApAKTEP HE SABJISICTCS OJIMHAKOBBLIM. OTMC'—ICHHDH pe-
THOCCJICKTUBHOCTD JUISE ALIMKJIMYECKUX KHp60]iHJllx}lLlX COCIMHEHMM HpOsBIIs-
ercs B GonblIeH crenenu (Aq,=0,022; Aq5(6)=(),039), YEM JUISL IIPOU3BOJIHBIX
anerodenona (Aq,=0,01; Aq,=0,008). D0, TO-BUIMMOMY, OOBICHSETCS
TIPOCTPAHCTBCHHBLIM PACIIOJIOKEHHUEM 3aMECTUTENICH IO OTHOLIICHUIO K peak-
HHOHHBLIM LCHTpam, B YACTHOCTH, K aromy KBPSOHMHLHQT'O KUCJI0poaa u npo-
TOHAM METHJILHOM IPYIIITHL.

T¢
un. Mn.JDkas:

penTeT

Toetymuio 12.04.2001

3. 85350043, R. d3HALIWNII, R. HIXIBO

8566030 RS BMROBOGNGIZIN d5G3MENL TGN 5SIGMIIB0L
BMB0IGO0 BOBO3TH-3080T60 0IB0LIBIBOL BIALFSITY

bgbondy

~ 9623gpbogy Bobyzberadleburo J356ent-dodon 3g00@ogol
30303gbgBo0r g0, dotrd0g0 @5 BmrogoGehydro ysbbmbamnd
Boghongbol amBgBy Bubebob @ dnggsnmadol wodagrabo drdgbabeb
Logoceggdo. Boerégdaeros ymégragoznGo sbagmibo Redbs(amgdamol tondib
obEndgonto dnedogeb sednygbybo. EEagBomos ssBmbognob gamal
99b3Boob oGmlol s dgmowob gamaol  Fyowdomol  o@mighol
éggoclbgrmadgonteds hsdBsamadmob sogemabob d0dsbo,

M. MAKARIDZE, J. KERESELIDZE, D. TUGUSHI

A STUDY OF SOME PHYSICAL-CHEMICAL PROPERTIES oF¥
SIMPLE AND MODIFIED CARBONYL COMPOUNDS

Summary

The physical-chemical properties of some carbonyl compounds were
quantitatively described by the quantum-chemical semiempirical method
AMLI. The regioselectivity of the oxygen and hydrogen atoms was shown.
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LOESHINBITCMYs AIFBOIHGIBITIS SS5RIBON: 85360
HBBECTUSI AKAJIEMWU HAVK I'PY3UU é Syl
408006 LGOS 2002, . 28, \e3-4 CEPHS XMUMWYECKAS

5

I JI. JOKATIAPUJI3E, T. IL. TETEHABA, 3. TII. KEHUAJI3E,
H. OL JDKUJDKEUINBWIA, M. K. ATEBYAZI3E, [1. B. KEPKAJI3E

HUCCAENOBAHME KMHETUKY CEJTEKTUBHOI'O I'/IPUPOBAHUS
OKHUCH ME3UTWIA B METUWJIN3OBY THJIKETOH HA
TAJLIATMEBOM KATAJIM3ATOPE IIPY BHYTPEHHE-

AUPPYZUOHHOM TOPMOMXKEHNH ITPOIECCA

Peakius CEeNEKTHBHOTO PHAPHPOBAHMS OKMCH MesuThiia ()
¢] CH, [¢] CH,
[l il m
CH,-C-CH=C-CH, + H, - CH,-C-CH,-CH-CH,
CIYRAT JUist O ICHNS MeTUIIM300y THIIKETOHA (IT), KOTOPBIH SBIISCTCS HEH-
HBIM PACTBOPHIEIEM M HAXOUT IHPOKOE NPUMCHEHHE B PASHBIX OTPACIX
TIPOMBILIIJICHHOCTH.

B paSorax [1,2] u3yHuEHBI KMHETHKA U MEXAHU3M CEIEKTHBHOIO TUAPH-
POBAHHSA OKMCH ME3HTHIA HA TIPOMBILUICHHOM NAJUIAJIMCBOM KATAIU3ATOPE
B Oe3rpajiuenHOR cucreme. IToyueHo KUHETHHECKOE YPARHEHHE TPOIIEEC,
ONUCLIBAIOIICE YKCIEPUMEHTAILHBIC IAHHBIC B IIMPOKOM HHTEPBAJIE HIMEHE-
HUH KOHIEHTPAuit PeareHTOB, CTENCHEH NPEBPALICHHUS 1 Temneparypet. Ha
OCHOBAHMHM M3YHMEHHS U30TONHOIO OOMEHa ASHTEPHS C OKHCRIO MEIUTHIIA U
METHIIM300Y THIIKETOHOM, & TAKIKE U3MEPEHMH KMHETUHECKUX H3OTOMHEIX (-
(hexToB, npeuIoKena crajuifiHas cXema NpoNecea, BKIIOYAIONAs [Be
MEUICHHBIC CTA/IAH [1OCIIE/IOBATEITHHOTO IPUCO a71copoup oro
BOZIOPOZA.

JLiist IPAKTHHYECKOH PEANHM3AKY ITOFO NPOLECCA, KPOME YCTAHOBICHHUS
KHHETHYCCKOM MOJIeNH, HEOOXOAMMO HECIIENIOBATE 3AKOHOMEPHOCTH MACLo-
TIEPEHOCA, KOTOPBIE MOTYT GBITh MCITOJTL30BAHBI M JUISL BRIACHEHHS CIIOMKHEIX
M (RY3UOHHEIX 0COBEHHOCTEH NPEBPALICHAS YIrONLHBIX HPOIYKTOR IIPH
TUApupoBanuM [3].

Ilespio nacrosmei paGoThl GbUIO U3YHEHUE KHHETHKH CCIEKTUBHOIO
THAPUPOBAHMS OKMCH MESHTHIIA HA IPOMBILLICHHBIX 00PA3LaX KATATH3ATOPA
Pd/ALQ, B naponoit dase.

DKRCNePHMEATAILHAS YACTh

Kuneruxy peakuuu ruapMpoBanus OKMCH ME3HTHIIA H3YHAJIM IIPOTOMHO-
UMPKYIAIMOHHLIM METONOM MPH aTMOC(EPHOM JIABICHHH ¢ Pa3taBICHHEM
HCXOJIHOIO BEIECTBA CMECHIO a30Ta ¢ BOAOPOJIOM B CTEKJITHHOH HEBLHONANH-
HOM ycranoske [4]. B 9710# e ycTaHOBKE HPOBOAMJIUCE HM3MEPEHUs KHHETH-
HMECKUX M30TONHEIX 3DDEKTOB.

CMecs a30Ta ¢ BOZOPOIOM M3 6a/UIOHA [I0CIIC PEOMETPA OCYIIAIY CHITH-
KarejieM, a 3aTeM Ul OMMCTKHY OT IPUMECH KHCIOPOZA NPOTYCKAH HEpPEs3
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TPH TIOCJIEJIOBATEILHO COEMHHCHHbBIC KOJIOHKH HpPH TeMieparype 25|
MEBIO HA KM3CIIbIY PE, BUKCIIb-XPOMOBEIM KATATM3aTOPOM H IAJIIAHE]
HCCCHHLIM HA CHJIMKAT €. Ilam;c ITa CMECH NPOXOIHIIA YEPE3 JIOBYIIKHM, 34~
NONTHEHHBIE CHIIMKATE/ICM W OXJTAKIACMBIC KUIKUM a30TOM. OUHIICHHAS Ta-
KMM OOPA30M CMECH, CC menee 10° 06 NPOLEHTOB KACHO-
POZia, HACKIIIANACK B JIBYXCTYIICHHYATOM CATyPaTOPE NAPAMH OKHCH ME3HTHIA
W O/IABAJIACH B UKL

AHaIM3UPOBANKMCE HHJIKHE ¥ ra3006pasHbie NPojykThi peakiuu. Comep-
KAHUE BOOPOJ(A B A30TO-BOMOPOIHPH CMECH HA BLIXOJIE W3 CHCTEMBI OTIPe-
JCTIATIOCh METOZIOM TETJIOTIPOBOIIIOCTH TTOCIE BHIMOPAYKKHBAHKS KUJIKHM a30-
TOM OPraHHUYCCKUX KOMITOHEHTOB peakuuy [5].

STuckika [utst ONPEACIICHNUS TETUIONPOBOIHOCTH HPSACTABNAIA COO0M CTeK-
NTHHBIT COCYA € BIASIHHBIMH B HET'O MOJ!H6,1]C"OB!’[MH BBOMamMH. K oTuM BBO-
JlAM TIPHBAPHURAIACKH BOJIL(PPAMOBAS IIPOBOJIOKA, CONPOTHBIICHUE KOTOPOM IPH
TEMIEPATYPE KHAKOTO a30Ta coctansio 180 Om. Onpesenenue BEIHYHHbI
COMPOTURIICHHESA BOJILYPAMOBOK MTPOBOJIOKH, HIMEPIEMOE KOMIIEHCAIIMOHHON
CXEMOiA, TO3BOJIAIIO TIOJIyATh SHAYCHUS KOHICHTPAIAM BOAOPO/A B OTXO/L-
el ra3oBOM cMecH B JHOOOM MOMEHT HPOBEACHUS ONBITA. YCTAHOBICHUE
UTB[[HO!(&IPIXOl’dCDL OAHHA BO BPEM3 ONBITA ONPEACIISIOCE € IHOMOIULIO Bbl-
IEYTIOMAHY TOM: SueiKH.

Anams KOHACHCATA PCAKITHM CCICKTUBHOTO MHJIPHPOBAHU A OKUCH ME3H~
uJjia NPoBOMMIM Ha xpomatorpade JIXM-8MJT. B kauecTe HEHOABUKHONW
(a3el HEMOJLIOBAIIH TIOIUITHIICHIIAKONL HA LEJUTE.

OKHCh ME3UTHIIA HOABEPTAJIACH OUUCTKS Ha PKTHOUKAMOHHON KOJOHKE
caddextusHOCTHIO 30 TEOpeTHYECKUX Tapenok. PexTudukar coneprkan 7%
H300KHUCH ME3HTHIIA.

B 1EKOTOPBIX ONBITAX BOJIOPOJL 3aMEHSIM IGHTCPHEM C CONSPIKAHMEM
KeN0ro uzorona 99,8%.

OubIThl IPOBOMIIM B TEMIIEPaTYPHOM HHTEpBaIe 50-130C BapsupoBa-
HHEM HCXOIHBIX HAPHHAILHBIX JaBJICHUH OKHMCH mesuTuia 40,1-244.2 mm
PL.CT., TEKYNIMX HAPIHUATILHBIX JJABICHUNA OKHCH ME3UTIIIA B, MeTIIM300yTIII-
KETOHA l’“”, u Boztopoya P, 40,00-195,85, 15,40-262,56, 68,96-334,37 MM
pr.cr. coorsercrBenno. Crenenk npespainenns uaMensnaces ot 0,27 10 0,9,

B pabore Obis MCnomnk30BaH NPOMBIIICHHEH katanusatopPd/AlLO, [6]
¢ coneprkaneM 1% najuiaus 4 pasMepoM rpanylt Sx8 M, IpopaoTapimii
B 3aBOJICKMX yenoruax 200 qacos (0611As TOBEPXHOCTEL KOTOPOTO COCTARISIA
252 m¥/r, paspenbaas Pd - 1,6 M¥/r).

Karanusarop npeasapuTebHo 00paGaThiBAIIA BOSIYXOM HEHOCPEACTBEH
HO B PCAKTOPE l‘lp()'l'()'*ﬂ{(!-ﬂﬂpKy.'leMOHHOﬁ YCTAHOBKH. O6)KH1- KaraJm3atopa
nposomasz o1 50°C 710 450°C ¢ NOBBIICHHEM TEMIICPATYPEI CO CKOPOCTHIO
50°C B wac. ITocsie NOCTENECHHOr0 OXJIAMK/ICHUsl KATAIM3aTOP BOGCTAHABIIM-
BAJTH CMECLIO BOJIOPOJIA ¢ A30TOM IO OJGIOMY Hacy HpH Temueparypax 60,
120 1 180°C.

JU1si IPOBEPKY MOCTOAHCTBA AKTUBHOCTH KATAIM3ATOPA CPHOANIECKH
NPOBOIMJIM OTBLITH B OJIMHAKOBEIX YCIOBHSX, IPHHSTEIX 38 CTAHAAPTHRIC.
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Pe3yinTarhl HCC. H HX “LJ‘L !

VI3 pesyiiTaTon XpoMaTorpadiaeckoro aHaIH3a PEAKIMONTION CMECH Ciie- 5
JOBAJIO, YTO CPCIM JKUAKHMX IPOAYKTOB HMCIOTCS TOJIBKO OKHCH ME3UTHIIA H
MEeTHIIM300Y THIIKETOH, T.C. PEaKIus OCyIecTBIsach co 100%-Hok cenek-
THBHOCTBIO.

B H3yuCHHBIX YCJIOBHSX PCAKIMsi NIPOTEKANa IPH GOJNBIIMX JIMHCHHBIX
CKOPOCTAX MUpPKyJIsiiun. I [pu ceuennu peakropa 1,6 CM B CKOPOCTH IIMPKY-
nsuu 700 J/4a nuneiinas CKOpOCTh €e cocTapisiia 1,2 M/c. YMmenbimenue
CKOPOUTH IMPKYISIUM (TIPH COXPAHEHWH YCJIOBHs OE3IPafMEeHTHOCTH) HEe
BJIMAJIO HA CKOPOCTHL PCAKIMH. D10 03HAYACT, YTO CKOPOCTHL Iponecca He
3aBMCENA OT JIMHEHHON CKOPOCTH HHPKYJISAILHH H, CJIE0BATCILHO, BHCHIHE-
nudy3uounsie GhakTopsl HE OKA3LIBAIA TOPMOSINEr0 BIMsHU. Jlamnbii
KPUTCPHH ABJSUICS HANCHKUBIM JIMIITD, CCIK uncio PelHoNbICca B U3yHaemMoi
cucreme ocratouno sesuko [7]. ITo naummM pacueTaM npu JMHEHHON CKO-
poctu mupkysinu 1,2 m/c uncio Peiinonbica nocturaer 100.

Cornacno kputepuio Beticea [8] mpy TOPMO3SIIEM BIMSHUM BHY TPCHHEH
Juddy3uu e JOIBKHO BBITONIATHCH HEPABEHCTBO

B<<I, ®)

R
e e 3
2 3D G S

T - CKOPOCThL PEAKIMU, OTHECCHHASN K C/IMHUIIC obbema KaranusaTtopa
R - pajnyc rpanysisi,
C- KOHILICHTPAIKUs pearupyiomero BCLICCTBA,
D,,, - 9bbexrusubIi KOO DrumHeHT nudpysum.
Bnaucnue D”I) OUPEACISIIM 110 yPaBICHHIO:

I diaend
Sp i

0.

)

D

2 2. 1,204,
e Dy, app. XAPAKTCPUBYCT KHYJICCHOBCKYIO mubdysuio, ab, = MOJIEKY~-
JIAPHYIO JM(PY3UIO0 UCXOTIHOrO BEMECTBA B [0PAX KATAIM3ATOPa B aTMOChEpe
ra3a-pa3GaBUTCIs.

IIUCKO!H:K)/ paauyc 1op UCHOIL3yCMOro HaMM NAJUIQJIMEBOrC Kataamsa-
TOpa mamMensica B npeaeax 300-700A, rmddysus B mopax MOTIIa HMETH B
OCHOBHOM KHYJICCHOBCKH# XapaxTep.

Ouenxy D, ctsg. & D 2 s, TPOBOJIAUTH 110 TAHHDBIM [91.

TIpu 510M ObLIA nonyqe!-xm cueayioume suadcHust b dy3uonHbIX K03 (-
Qummenton: D, =2.38uD,,  =0,0675 cm’ 2/c.

()«,Taubumu. BEJIMYMHLL, BXOJALIKE B HEPABEHCTBO Bekcca npu HanMenb-
ek CKOPOCTH PCAKIIUH, OTHECEHHOM K CIUHHUIIC obnema Karanusaropa I1pu
100°C, umenu snauenus r=4,1.107 mos/c-em?, CC_“ =3,5.10° momn/cM?,
R=0,25 cm. =

Ha ocuoBe Tux fanHbIx nomyuaem B~0,036. 1.¢. HepaBeHcTso (2) i
TIAUIAJUEBOrO KATAIM3ATOPA C PA3MCPAMMU TPAHYIT SX8 MM HE BBIIOJIHACTCSH.

Kax BHIHO U3 puUC. 1, 3aBUCHMOCTh CKOPOCTH PEAKIHHM OT TEMITEPATYPhI
TIPY IIPOBCEHUY IPOLIECCa HA TAJLIAJMEBOM KAaTAM3aTOPe € PASMEPaMH Hac-
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111 0,12-0,2 MM sBiIsIETCS G

3

PE3KHM, 4€M Ha 00Opa3uax ¢ pa3—
£ MEPaMU rpaHys 5xX8 M.
HI3BECTHO, UTO HMEET MECTO
0 pasencTso [10]:
o E'~0,5E, )
_ | Tne E’ - 3HEprus akTMBauMH BO
20} “ | BuyTpenne-nuddy3HOHHOMK 06-
% # | zacts, a E - oHEprHs aKTHBAIMH
10 B KHHETHYECKOH 00IacTH.
sl : : : i CpaBHeHHE SHEPrUii aKTUBa-
s

1M, PACCYHTAHHBIX HAMH IO
JIaHHBIM, IIPEJICTABJICHHBIM Ha
Prc. 1. BaBHCHMOCTS CKOOCTH PEAKIMN OF pyrc, 1, yKA3HIBACT HA BHIIOMHE-
Temmeparypsl UpH ucnoJlbsonaHrm HuE pasencTEa (5).
KaTanusaTopa ¢ pasvepamu rpamyr: 1 -
S WP 2 _Ps_ s ‘fM KRRy B pa6orax [1,2] juis BeIsICHE-
HHs MCXaHM3Ma U COOTHOIIICHHUS
CKOPOCTEH PEAKIME THAPUPOBAHHUS OKMCH MC3UTUIIA U3MEPSIIA KHHETHIEC-
xue uzoronusic sddexrer. CpaBHUBATE CKOPOCTH PCAKIMM FHAPHPOBAHHS
(I) MOJIEKYJISIPHBIM BOIOPOAOM () ¥ nelitepuem (r,) IpU OZMHAKOBOM COC-
TABE PEAKIMOHHOH CMECH (OJIMHAKOBOH X) B aTMOC(hEPE BOXOPOAA U ICHTEPHSL
5 MHTEpBane 75-100°C B NPUCYTCTBHY NMAJUIAAMEBOr0 KaTaJIM3aTopa C pas-
Mepamu rpanys 0,12-0,2 MM, 3ameHa BOAOPOAA Ha ACHTEPHIA TPUBEJIa K CHU-
JKEHHIO CKOPOCTH PEAaKIHH, T.€. WMEI MECTO HOPMAJbLHbIH KHHETHHCCKAN
n30TOnHbIN dhdexr f=r,/r .
TIpu NPOBENEHUHU ITOM HKE PEAKIHH HA IPOMBIILICHHBIX 00pa3Lax KaTai-
aTopa (Tabn. 1) ¢ pasMepaMy rpanysi 5x8 MM KHHETHYECKMH M30TOMHBIH
s dexr He Habmonancs.

70 80 90 100 110 120 130 T°C

TaGuuma 1

Kuneruueckue W30TOMHbIC S((PCKTE B PEAKLMH HAPHPOBAHHS OKHCH ME3HTHIA
Ha NAJUIaJIACBOM KaTaJIHi3arope ¢ pa3MepaMH rpaHyn 5x8 Mm.

PO Gt = Kunetnyeckyit
Peaam | T,°C 2% & e o | MIOTOMHBI
il - sder B
CillotH % % 6,789 0286 102
CsHjoO+D; 90 25 0,776 0279
CeHieO+H, | 130 103 0,710 1,394 1,01
CsHyoO+D; 130 103 0,710 1,373

Hespnionuenue ycnosus (2), cnpanezw'unocn cooTHomeHus (5) U OT-
CYTCTBHE KHHETHHECKHUX H30TONHBIX Y(DEKTOB HA NPOMBIIUIEHHEIX 06Pa3nax
TAJUTA/IMECBOT0 KAaTanM3aropa (py Haxuuuu 5Toro 3G deKTa B KAHETHIECKOR
061aCTH) yKa3bIBAIOT HA IPOTEKAHHE IIPOLECCA BO BHy TPeHHE-NH(DDY3HOHHOM
obnactu.

M3 cepunt ONbITOB, B KOTOPHIX H3MEHSIHCH CKOPOCTH MOAAYH OKHCH ME3H-
THJIA ¥ BOIOPO/IA HPY TOCTOSHHOM HCXOMHOM NAPUKAILHOM Aasienuy (1) u
‘emMneparype ObUM MOCTPOCHEI KOHBEPCHOHHBIE TPSIMbIE (THITMUHBIC U3 HUX

8. ool géros ). 28, Ne3-4 309
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N/
IPCAICTARNICHA HA PHC. 2), HITIOCTPHPYIOIIUE 3ABHCHMOCTE CKOPUGIIOPULit:
1uu (1) OT CTEnenH nperpaiiesns. Ms xapakTepa saBucuMoctn sb%l Uik
Jare BBIBOJ, YTO Npon.cc ne TOPMO3UTCSI MC']TUTH?O()Y’IHHKSTOHUM, T.C., o
BCeli BEpOSTHOCTH, 3 enke (II) HE BXOMNT B KMHETHIECKOS yPABHEHME peak-
TUHH CMAPHPOBANHS OKY € MEIUTHIIA HA AJNA/MEROM KATATH3ATOPE € Pasme-
pamu rpaHyn 5x8 mMm.
TaGaunma 2
3aBHCHNOCTS CKOPOCTH POARIHA IHAPHPORAHIIS OKHOH MESHTHIA fia
TUPOMBILILICHHBIX 0Gpas: HAIIA/HEBOTO KaTAIH3aTOpa OT ofh,cmnoi‘i CKOPOCTH 1

KO ToB npr 100C
Hasdmiwe [ oot ST lapitraasiiie masssitna | Croposth
napuHaTbHbIC B UWKIe, MM PT. oT. | peakiu, /ur
Bt e SR
i AR X P fi Py Bu Al e b
= 0.850 63| 357 | 3236 [ 0,169 | 0,168
4524 0680 133 [ 283 | 3251 {0318 | 0345
e, 593 0626 1551 2591 3313 | 0387 | 0367
i 9086 0.527 195 [ 217 | 3315 | 0491 | 0511
12885 0.450 26| 185| 3333 | 0595 | 0503
18203 | 0377 254 154| 3344 | 0706
903 I 0,906 62] 598 0,131
1637 0847 100 | 556 0217
3i54 0.766 153 | 499 | 3053 | 0379
ik 6193 0,617 246 3971 3136 | 0,59
€ 6248 0.630 238 | 406 3115 | 0615
9310 0518 337 362 31696 | 0750
13386 0474 300 | 3177 | 0989
19889 0.368 233 | 314 | 1141
1159 0902 1087|2523 [ 0278
2601 0813 96,6 | 2587 | 0565
a5 4827 0.692 807 | 2669 | 0804
. 7216 0,603 693 | 2734 | 1165
1 10569 0501 56,7 | 2801 | 1419
22644 0,340 2067
2454 0.787 0.745
5838 0614 | 1384
8016 0,524 1.622
150.3 11990 0432 1975
15448 0.384 2265
18998 0.359 2,604
24723 0293 2,766
1376 0,792 05677
3374 1524
10183
i 15798
21597
25154

Pacueraniv METOA0M GhiI0 HOKAZAHO, YT IKCHEPUMEHTANILHBIC AHHEE
(HCKOTOPEIC U5 HUX IIPUBCACHDL B Ta1. 2) ONMCHLIBAIOTCA YPABHCHUEM CTe-
TCHHOH GOopMbI:
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02 04 06 08x 03 05 07 09x 04 06 08 10x

Puc. 2. 3aBHCHMOCTH CKOPOCTH pPCAKIHHU (1) OT CTENEeHH NPEBPAIICHHS IPH PAa3HbIX
TEMIEPATYPAX W HCXOIHBIX HAPUUATLHBIX AaRTCHHSIX
=kPIPE
e P, 1 Py, - napumanbueie s 1eHus OKMCH ME3HTHIIA M BOAOPOZA, an, m i
k - HOCTOSTHHBIC
KUHETHHECKYIO KOHCTAHTY BBIMMCIISIMA HPX BapbUpoBanuun ot O 110 2,
m or 0 10 1,5. Kak n0Kka3as aHams, HOJyuEHHBIC KHHCTHUCCKHE JIaHHbIS
HaMJIyHIEM OGpa3sOM ONMCHIBAIOTCA NpH n=1, M=0,5, T.¢. KHHECTUIECKUM
YPABHEHUEM:
=kP P
pY 3HAYCHUM KOHCTaHTh k=2,32.107 aar (MM. pT. cT)"S.
Cpeniee KBajipaTHIHOE OTKJIOHEHHE PACHETHBIX JIAHHBIX OT OIMBITHBIX
coctaBmiIo 1,27%.
Takum 06pasoM, HAHICHO KHHETHUECKOE YPABHCHNE PEAKIIME CEICKTHB-
HOTO TH/IPUPOBAHYST OKMCH ME3HTHUIIA HA POMBILUICHHBIX 06pasiax Karaiu-
saropa Pd/ALO, B naposoi dase.

MneruryT XHMAA K
. P HL A.ma):ue AH I'pyzun Tloctyrawro 17.12.2001

3. ROBVOI®NY, 01, 33BIESBY, 3. 33635d3, 6. RORINBIOXN,
8. R133T5d3, R. JAGIS

33%0S0C0L MALOKOL LILFISTH0 30RVGOHIBOL SN6IGOS0L
S3035 3SLHR(YEOL S5SSLNBSAMEGHA 36HMBLOIs
BORS-ROBIVB TG0 RVISTVHVZI30LSL
babondy

BbfFoge o do@orrob exflogel lcrgd@aéo Sowéoégdob bgedoob goby-
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G. JAPARIDZE, T. GEGENAVA, E. KENCHADZE, N. JIJEISHVILI,
M. DGEBUADZE, J. KERKADZE

STUDY OF KINETICS OF SELECTIVE HYDROGENATION OF
MEZITIL OXIDE ON THE PALLADIUM CATALYST WHEN THE
PROCESS IS RESISTED BY INTERNAL-DIFFUSION
Summary

Kinetics of the selective hydrogenation of mezitil oxide has been studied
on the industrial specimen of the palladium catalyst by the non-gradient
method. The process kinetic equation, which is in good agreement with ex-
perimental data obtained in broad interval of variation of reagent concentra-
tion and conversion level has been determined.
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LOASGMBITMU 3IBENIGIBSUNS SASRIZNNL 85CGE3
U3BECTHSI AKAJIEMUM HAYK IPY3UH o155
08000 LGOS 2002, . 28, \e3-4. CEPHSI XUMMUYECKASL

TEXHOJIOT AL
VIK 669.15.194.56 3
B. A. TIMPLIXAJIAWUIIIBUIIA

BO3JAEMCTBUE KPEMHWS HA XPQMOMAPI‘AHIIEBLm nu
XPOMOMAPIAHNNEBOHUKEJEBBLIV AYCTEHUT M HOBBIE
HEMAT'HUTHBIE CTAJIA

O61aCTH ayCTEHUTHOTO TBEPIOTO PACTBOPA BECHMA CXOMKHX MEXKILY COOOK
JMarpaMM COCTOSIHMSI IBOMHBIX CHCTEM JKEIIE30-HUKEIb M JKEJIC30-MapraHen
OXBATBIBAIOT IIMPOKMHM HHTEPBAJI KOHICHTPAIUH, IIOCKOIBKY W HUKEIbL U
Maprasen ABISIOTCS CH. TOOOpasyomUmMu seMenTamu| 1, 2].
OnHAKO TIPH COMOCTARICHHH IHArPAMM COCTOSIHHS TPOHHBIX CHCTEM 5KENE30-
XPOM=-HHMKEJIb ¥ JKENE30-XPOM-MAPIaHEIL IPE/ICTACT COBEPHICHHO MHAS KADTUHA.
[3-6]. Ecnn ayctenuTHas 061acTh TPOMHOM CHCTEMBI HKEJIC30-XPOM-HUKEIb C
NOBBIICHHEM CONEPIKAHMS HUKENIS HEMPEPHIBHO PACIIMPSCTCS B CTOPOHY
GOMBIMX KOHIEHTPAIMM XPOMA, TO B TPOHHOM CHCTEME SKEIIE30-XPOM-MapraHel
CYBEJIMHUCHUEM CO/IEPIKAHMST MAPraHIa HTOO HE IPOHCXOMINT, & IO HEKOTOPHIM
JAaHHBLIM HaOJIONAETCS JAKE Cy)KEHHE 9TOM oGnactu [7,8]. Hecmorps na
OYEBHJIHYIO IPOTUBOPEYHUBOCT B OLCHKE PACIIONOKEHUS TPAHKIILI MEKITY
onHoGasHo# y 1 mBYX(ha3HO# Y+o(C) 0ONACTAMA TPOWHOM CHCTEMBI SKENE30-
XpOM-MapraHel, 3ToMy CTOJIb BOKHOMY (hEHOMEHY JIONrOe BPeMst HE yIeIIIOCh
JIOIBKHOTO BHHMAHHSL.

Pepusust MarpaMm COCTOAHUS TPOMHOM XKENE30-XPOM-MAPraHELl X 4ETBED-
HOH JKeJIE30-XPOM-MapPraHel-HHKEIIb CHCTEM, IIPOBEACHHAS C UCTIOIB30BAHAEM
NPELU3MOHHLIX CIUIABOB, ¥ IOCTPOSHHBIE € ITOMOIIBIO META/LIOrpadHaecKoro,
PEHTICHOBCKOTO, (DEPPUTOMETPUHUECKOTO AHATIM30B, JIAHHBIX TBEPAOCTH X MUK~
POTBEPIOCTH U3OTEPMUIECKHE PA3PE3bI (PUC. 1) MO3BOIMIM MOy U TH OHO-
SHAUHDBLHA OTBET: B OTUX CUCTEMAX C POCTOM COACPIKAHMS MAPIaHLA IPEACIILHAs
KOHIIEHTPALMsl XPOMA B ayCTEHHTHOM TBEPJIOM PACTBOPE JIMHEHHO CHIKASTCs
[8,9]. Ciienyer moMepKHyTh, YTO 31€Ch BbIIJIABKA NIPEHMU3HOHHBIX CINIABOB
OCYIECTRIISIIACH B MHEPTHOMH aTMOCHEDE, B AYTOBBIX IEYAX C HEPACXOMYEMBIM
BOJIL()PAMOBEIM JIEKTPOAOM M MEIHBIM BOMOOXIJIAKAAEMBIM HOUIOHOM, C
JAILHEHIIMM NEPEIUIaBOM MOJIYYEHHBIX JICHEIEK B GECTUreNbHON BBICO-
KOMACTOTHOH MH/TYKIOHHOM MEHH BO B3BEIICHHOM COCTOHHMH C TIOCHEYIONTHM
PazTMBOM PACIIABA B METHBIE HATOKHALEL. TINATEILHOE IIEPEMEITMBAHKE HHC-
TBIX [TOPOLIKOBBIX METAJUTMIECKHX MHIPEIUCHTOB, OPUKETUPOBAHME HIUXTO-
BOM CMECH, U30BITOMHOE NARICHUE HHEPTHOTO I'a3a BO BPEMsi IUIABKM, MHOTO-
KPaTHBIH MEPEIUIAB € IEPEBOPOTOM CIMTKOB-JICHCIICK, GOJIBIIOE KOIMUECTBO
CaBoB (o 200 1u1st KXo CHCTEMBI), BECOBON KOHTPOJIb CIIUTKOB (FOHbI-
MU CHHTAJIMCh CIIMTKH, B KOTOPBIX NOTEPs Beca Obuta He Gonee 2-F% ot Beca
1MXTBI) GbUIM FapaHTHEH BHICOKOTO KAYECTBA CILIABOB IO COCTABY, A TAKIKE TOTO,
UTO COJIEPIKAHME YyIIIEPO/A B CIuIaBax He nmpepbiano 0,005 mac%.
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% CrMac,

BT Micerenonanme auarpamiisl 75erd.
AHUS TPOHHOR CUCTEMBL >i<ene30~xpom-
MAapramen, MPOBEICHHOE HA CIIJIABAX,
070! npu typax 300,
500 u 600°C ¢ BELIEPIKKOIM NPOIOIDKY-
TENBHOCTHIO OT 1000 10 30004 gacos
[10], a Takke pacuersl Ha OCHOBE
napamerpa M, [11, 12], monHoCTHIO
TOLTBEPAIAIOT (HAKT [OHIKEHMS Ipe-
JIEbHON KOHIEHTPAMK XpoMa B ayc-
TEHUTHOM TBEP/IOM PACTBOPE € POCTOM
CONEPIKAHKS MAPraHIA.

AHanu3 3THX PE3YILTATOB C HO3H-
LMHU SNEKTPOHHBIX KOHbHUryparnui
aromoB [13-16] mo3BONAST CHMTATSH,
HTO 33 HECHANAIOMNH XapaKkTep rpa-
HHIB! TPEACILHON KOHUECHTPAHA
ey XPOMa B ayCTEHUTHOM TBEPIOM Pact-
Fe+5%Ni 20 30 40 %Mn. mac. BOpE TPOWHOH CHCTEMBI JKENE30-
Puc. 1. Usorepmmaecuke pazpessi Tpod- XPOM-MAPTaHEL, @ TAKXKE 3a HU3KOTEM-

Holi Fe-Cr-Mn u 1iceoTpolHolt IIEPATYPHYIO XPYNKOCTh MApraHie-
Fe-Cr-Mn-5%Ni ciicTes IPH TeM- BOFO M XPOMOMAPIAHICBOTO ayCTEHH-
nepatype 1100°C Ta [16, 17], oTBETCTBEHHA O/HA K T4

% Cr.Mac. K€ Ip! : HAJTMYKME BBRICOKOMH J10/H

00 G HAIPABICHHBIX MCKATOMHBIX CBA3CH
B PELICTKE Y-TBEPAOTO pactsopa. Be-
POATHO, 3P PERTUBHBIM CIIOCOGOM CO-
KPaUEHHS 101 KOBAJICHTHOM COCTaB-
TSOLIEH MEXATOMHOI CBA3M B peIer-
K€ AyCTEHMTA JOJDKHO OBITH JISTHPO-
BAHMAE DICMECHTAMHU, CIIOCOOHBIMH
YMEHBIIHTL YUCIO HECHAPCHHBIX
2rexTponos Ha 3d° yposue. OueBna-
HO, 4TO ONMMM M3 TAKMX DJICMEHTOB
MOXET ObITh KPEMHHUH, TOTCHUHAI
MOHHM3AIMKU KOTOPOro (45 9B) 3HaYMU-
TEABHO MEHBIIE TAKOBOTO YIIEPON2.

MB0TEPMUUCCKHC Pa3pesbl MCEB-
norpounoi Fe-Cr-Mn-4%8Si u nces-
nouerBepuoi Fe-Cr-Mn-Ni-4%Si
CHCTEM HECYT B cebe mudopmanuio,
TTOATREPHIAIONIYIO 3Ty TOHKY 3PEHHsi
(puc. 2). OTMETHM, YTO NPEIHA3UOH-
HBIC CIUIABBI JUIS STHX CHCTEM Ghumi
BBIIL 10 BBl i Me-

30

Fe+5%Ni Fa%si 30 40 %Mn. mac.

Pric. 2. VB0TepMUTICCHKS Paspesst NICeR/0-
Tpoiinoii Fe-Cr-Mn-4%Si u nces-
RouerBeprok Fe-Cr-Mn-5%Ni-

4%51 ‘CHCTEM NIpH TeMIepaType
1100°C TOIHKE.
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KAX paspes’os mnpu 1e|vmep' nyp
1100°C cucrem Fe-Cr-Mn u Fe-Cr-
Mn-4%Si, a caoxe cucrem Fe-Cr-
Mn-5%Ni 1 I 2-Cr-Mn-5%Ni-4%Si
(pue. | ¥ 2). CSHACTEILCTBYET O TOM,
10 YTOJ HAK OHA OPSAMBIX COOTBET~
CTEYIOINUY 1+ HAHUIAM TPCACIbHOR
KOHLCATPAI A Xpoma B ayCTCHHUTC
cucTem Fe-Ur-Mn u Fe-Cr-Mn-
5%N1 ¥MEeT OTPUIIATEIHLHOE 3HAYE-
HUe, 10114 Kak B cuctemax Fe-Cr-
Mn-4%68i 1 1 :-Cr-Mn-5%Ni-4%Si
7 WKHTENLHbLIHR (puc. 3).
€510, B CHCTEMAX C KPeM-
HTHEM PACTEC D MMOCTHL XpOMa B ayc-
TEHUTHOM TBEPIOM PACTBOPE € T10-
BBIIICHMAEM CONEPKAHHSA MApraHua
HENDCPHIBH O BO3p'lCTaCT, TaK HTO
Puc. 3. Bausnne 4% Kpemiust Ha pacrono- HOGHIC 25 Mu rpanunzi y-18ep-
RSHHE IPAHIIL MOIOLY Y M Y+0. OGTIAC- JIBIX PACTLO LB ITHX CHCTEM PACIIO-
TAMU B TPOHHOH M TCCAI0- Al AlOTCs Ha, | TAKOBBIMM CHCTEM 063
TpoifioH Fe-Cr-Mn-5%Ni encremax xpenmms (puc. 3). TIpUBEACHHbIC
A8 IPHMEPE MIOTCPMIACCIHN PISPC- yiprarnaninibt CIIyPKAT APKOH HILTIOCT-
SopEaP IatugsT pe 1100 0 pavelt 5 dLKTa BOCCTAHORNCHNSA
KPCMHHEM ayCTCHUTOOOPASYIOMErD BOIACHCTEMA MAPLaHIA IHOIABICHHOIO
B TpOAHOH Fe-Cr-Mn u uerneproi Fe-Cr-Mn-Ni cucremax.
OBHapyKEHHOC ABJICHHUE CHOCOTCTBOBANO YCHEUIHOH paspaboTKe BHICO-
KOKPEMHUCTRIX HCMATHMTLBIX XPOMOMAPLdHIICBLIX ¥ XPOMOMAPraHIICBOHM-~
KEJIEBLIX CTAJICH, HE MMEIOIUMX HA3KOTEMIICPaTy Pt 4 xpynkocTn [18-20].
YEapuas BI3KOCTL HTHX CTAJICH DU TEMICPATYPE KELi OTO BOIOPOTA COCTaB-
aser Gonee 3,0 MJDi/M?, @ npy KOMHATHOH T¢ ANy PE €€ 3HAYCHUS HAXO-
astes papenenax 2,0-2,5 MJL/V’, b Ol2 TaK %, Kuk - INIACTHUCCKHE Xapax-
TCPHCTHKH, B OTIAMHUME OT MPOTHOCTILIX HAPAMCTPC  MaJlo 3aBHCHT OT 1010,
06paboTaHD! JiM CTANN TEPMUUECKH HIlH JKC SpaTioTaHsl (Tabm. 1).
Tabnuua 1

0 o
Fe+5%Ni 10 20 30 40 %Mn. mac.

Mexanuseckue CBOMCTBA HEMArHUTHLIX KPHOTCHHSIX CTanel X5I'(20:25)H(0+5)
B 3AKATCHHOM, OTORCKEHIION, COCTAPCHHOM 1 TEPMIMECKH He BpaboTaHNOM
coctonmEs

BN

i i
3 20C | 730850 |
i

[ -253"C " | 1100-1500

XCH, s

30

YeTaHoBACHHBIH () EKT MO3BOTUI HAMETHTE OGIIHPHYIO HOMEHKJIATYPY
BBICOKOTEXHOJIONMYHbIX HEMATHUTHBIX XPOMOMAPIaHIEBIX # XPOMOMAPIaH-
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S ‘
IEBOHHKEIICBLIX CTaJICH C YHUKAIBHBIMH (l)“'iHKO-MEXﬂHPI"ICCKHM!} %gﬁ)ﬂ/‘/
Bamu [21]. B cBOIO OUEpEh BHICOKAS KHIAKOTEKYICCTh ITUX CTalK 038,
JISIET PEANM30BaTh HOBBIC TEXHOJIOTHY 110 M3rOTOBICHUIO MPOYHEIX KOPPO-
3UOHHOCTOMKMX CTAJILHBIX TPYO M APYTUX M3HENHi (B TOM YMCIIC TOHKHH
JIMCT) CIOCOOAMHU HENPEPHIBHON Pa3JIMBKH.

OUEBH/HO, HTH KOPPOSUOHHOCTONKHME CTAJIM OKAIKYT CEPHE3HYIO KOHKY-
PEHITUIO HBIHE HIMPOKO UCIONB3YEMbBIM KOHCTPYKIIHOHHBIM CTAJISIM, IPEBOC-
XOJIs1 HOCJIE/IHME KAK [O MPOYHOCTH U IIACTHIHOCTH, TAK M 110 HAXEKHOCTH
M JOJIOBEYHOCTH SKCIUTyaTallHH u3neaui U3 HUX. MOXKHO noJjiararh, 4T0o
BBICOKOKDEMHHCTBIC HEMAT HUTHBIC XPOMOMAPIaHIeBbIE ¥ XPOMOMAPIraHIe-
BOHHUKEJICBBIC, C CONCPIKAHUCM HUKEIS 10 50/0, CTaJiM CTAHYT B HEHAJICKOM
OyJIyIeM IPHOPUTETHLIM MATCPUATIOM M OCHOBHBIM IPOAYKTOM METAJLTY PrHH
XXI Beka.

Hnetutyr merawtyprum uM. O.H. Tapazse AH Ipyam Tloetyrmno 25.10.2000
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V. PIRTSKHALAISHVILI

EFFECT OF SILICON ON CHROMIUM-MANGANESE AND
CHROMIUM-MANGANESE-NICKEL AUSTENITE AND NE!
NON-MAGNETIC STEELS

Summary

‘The effect of recovery by silicon in ternary Fe-Cr-Mn and guatervary Fe-
Cr-Mn-Ni systems and the role of manganese as an austenite-forming ele-
ment are established.
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ic bonding in austenite.

Silicon additions sufficiently decrease the share of covalence mtera(d

0110
This fact opens wide opportunities for the elaboration of new corrosion

resistant chromium-manganese and chromium-manganese-nickel steels.

20.
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BS3SGUBITY BIGENIGIBSTIS SSSLIFNNs 8YG6T
MBBECTWS AKAJTEMHY HAVK I'PV3UA a1
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VK 621.7.044.2:[62-419.4:669.15°26°74-154]
T. A. TIVPITXBAHW/I3E, B. A. IIMPIIXAJIAMIIBAIA

CTBAPKA B3PBIBOM U MO TOBIEHAE
BAMETAJUIMYECKUAX JTHMIT CO CTAJBIO 08X251'15C

Jeyxdasnast deppuro-aycrennruas cram 08X25T'15C ypomnersopacs
TpediC npemx K MeTajury KO anmnapaTypsl.

K()Dp() 3HOHHBIC UCTILI TAHKS NOKA3AIU NCPCHCKTUBHOCTD UCTIONL30BAHMS
9TOM CTAIM BO MHOTHX arpPECCHBHLIX CPEIUX, B TOM UMCIE X B IPOU3BOACTRC
CCPHUCTOrO HATPHsl. (10 KOPPO3HOHHON CTOMKOCTH & CpEne NaZS crans
08X25I'1 SC 3HAYATEBHO HPEBOCXOJIMT BCE U3BECTHLIC XPOMOHUKEIICBBIC 1
XPOMOMAPIaHUCBHE CTANH. DTO HO3BONACT PEKOMEHAOBATL CTAL
08X251'15C B xaueCcTBE MATEpHAIIA JUIS U3POTOBICHUSA YUAPOYHBIX KOTIOB.

Viapka XMMHYECKH arpecCHBHOTO PACTBOpA - CEPHUCTOrO HATPUA
TIPOHCXOMUT B IATHKOTENLHOM Kackazie. Harpen KOTIOB OCYIMECTRIALTCH
TOUOSHLIMHM asaMH, TCMIEPaTypa KOTOpbiX jocturaet 1000 C; npu s10M
paGouast TeMIICpaTypa nponecea ynapusanus cocrasiser ~200C.

YiapoUHbIi KOTEN HPEACTARISCT COOOH MHIMBAPAIECKHI CBAPHOR COCyTT
EMKOCTBIO 7 M’ €O IITAMIIOBAHHSIM OBAILHBIM THHIEM ayamerpom 2000 mMm
M TONIHUHOR CTEHOK 10 MM,

ITapameTpbt ropsiuei ITaMIOBKM OTPAGATHIBANMCE HA TAK HA3BIBACMBIX
TEXHONOTHIECKUX IHMIIAX AHaMeTpoM 400 Mm. DTH pe3yibTaThl HO3BOIMIIN
ONPEHEANTL VCIOBHS UK HITAMITOBKH JIHALL GoNbIuoro guamerpa 2000 mm.
Onnaxo Bo BpeMA ITAMIOBKH GOb1HOr0 AHULIA OBINY HAPYIICHB PEKOMER-
Jauuu 1 ObLL JIONYINEH HEPErPEs 3ar0ToRKY, npuMepHo Ha 200’ cBepx 10~
TYCTUMOH TCMIICPATYPbl HAPERA, UTO MPUBEINO K SHAYMTEALHOMY YBEIHHE-
HUIO pasmepa 3epHa. 13 06pe3anHo KPOMKH JIHKINA OB H3rOTOBASHD 00-
Pariibl Ul MEXaHWHECKUX HCTIBITanui (Tabu. 1), kKotoprie CBUACTEIALCTBYIOT
O TOM, YTO M3MCHWJIMCh HEKOTOPLIC NOKA3ATEIM MEXAHMYCCKAX CBOHCTR
IHTAMITORAHHOIO AHKIIA: PE3KO YIIAIM YAAPHAs BABKOCTD, YIUIMHCHHE U BO3-
POCIHA TBEPAOCTS.

TaGuuna 1
MeXaHUICCKAE CBOHCTRA OGPASIOR MTaMIOBANHOIO M B CPABHEHIH ¢
OCHORKLIM METAATOM
i

| o8xa3T15C

| TliTammoanioe
Anuue

OTKUT B MHTEPBAJIE TEMIIEPATYD 550-800°C TIPUBOJIAT K BEIACACHHUIO G-
(ase1, oxpymamsanmio cramm 08X25T°1 5C u 0Gpasosanmio TpemuH. D10 Gbi-

KCH. | Teeprocrs, |

¥
: 1065105 | 192197
440 0125 | 207-229 —I

318



J10 3apMKCUPOBAHO BO BPEMs HAPYIIEHUS TEXHONOTHUCCKOTO PEKUMA DI Srety,
TUIyaTAlHK yHAapOYIHBIX KOTJIOB, KO EPErpeB METalla KO MPGHASINeJs s
B PE3YALTATC OCTAHOBKY KACKAJA, TIPU MONTHOCTHIO OTKAMAHHOM IUIABE U BKJIIO~
UCHHOM ra3oBoH ropeke. OnHaxo B paGovem COCTOAHMY, KOTHA KOTIET IO~
HOCTBIO 3QIOHEHBI PACTBOPOM, IEPErPEB HE IPOUCXOMHIT BCAEJICTRUE XO0-
POLICH TEMUIONEPE/IAYM OT CTCHOK KOTIIA K PACTEOPY.

HauGonee b dexTuBHBIM COCOGOM 3aiHThl MOHOMETAIIIA OT BO3MOMC-
HOT'O NICPErpena siBJCTCH CO3/anne IIBYXCJIOﬁHDrU KOHCTPYKIMOHHOTO Mare-
puana, B KOTOPOM IUIAKMPYIOMHH CIIOH, KOHTAKTHPYIOIMA ¢ arpEeCCHBHON
CPEZIOH, BBITONHCH U3 KOPPO3MOHHOCTONKON CTal|, 2 OCHOBHOM, O0ecmeun-
BAIOUWMH HEOGXOMMbIH YPOBCHL MEXAHHYECKUX CBOHCTB, - M3 HU3KOJICIU-
PpoBanHO# cTaym. Micnions3osanue cramu 08X25T°1 5C B kauecTBE KOPPOIHOH-
HOCTOUKOro TIOKPBITHA HH3I(OIICFHPOB&"HO% CTamM JAeT BOSMOKHOCTE nosy-
HHTh HE TONLKO ACIIEBHIA KOHCTPYKIMOHHE GUMETaIMUCCKuii MaTepua
€ BHICOKOH IJIACTHYHOCTBIO U NIOBLIICHHON CTOHKOCTBIO B ArPECCHBHBIX CPe-
Jax, HO M HOJHOCTBIO H30/MPOBATS CTash 08 X251 5C o1 npsiMoro Bo3neHcT-
BHS TONOYHBIX ra30oB.

s nonysenust Gumerania
Gruta BoIGpaHa cBAapKa B3pLI-
BOM (puc. 1), npu KOTOpOH
BPEMsi B3AUMONICHCTBYS CBAPH-
BaCMBIX MCTAIIOR YPE3BHIYANH-
HO MaJIO ¥ PABHO HECKOIBKMM
MHKPOCEKYH/IaM, @ pasorpes
METajjla NpH CBapKe OCy-
THECTBISIETCS TMITb B HEOOIb-
Puc. 1. Cxema cBapkm B3psiBoM: 1 - Meraemas wiac- LIOH 30HE BOJM3HM CBAPHOTO

THHA - cTaih 08X251715C; 2 - ocHOBHOM Me- 11183, YTO HCKIIOUAET 06paso-

rawt - Cr. 3; 3 - onopa: 4 - BIPLIBYATOC Be- BAHUE 30H TCPMHUCCKOTO BIIH-

LECTEO; 5 - /IeToHaTOp sauust [1], HEXONYCTUMBIX JULs
cranu 08X25T'15C.

B xawectBe 0CHOBHOrO Meramia B nakere Gumerauia Guuta BeIGpana
JienieBas Majioyriepopucias crank - Cr.3. IIpouHOCTs COCMHERUs TOCHE
B3pbIBA ONPEACISNIACH HCNIBITAHUAMH HA THO-TIEPErut M HCHLITAHASIMY HA
OTPBIB I10 CBAPHOMY IIBY. YCTAHORJICHO, YTO IPOYHOCTE COEMHEHIS CIIOER
Oumeraina Cr.3+08X25T15C cocrasmsna 400-500 Mlla, a paspwis, kax
TpaBuio, npoxomi o Cr.3 [2].

TexXHOMOrMYECKast IIACTHYHOCTH GUMETAJUIA IOBBIIAETCS IPH TODS i
TPOKATKE 3arOTOBOK, HOJIYHEHHBIX CBAPKOH B3PHIBOM. 3TO OOLSICHAETCA TEM,
HTO IIPH TrOpsitieii MPOKATKE CHUMAIOTCH OCTATOMHBIC BHYTDCHHNE HANPSKE-
HUSI, BOSHMKAIOUIKE IIDH CBAPKE B3PBIBOM, @ TAK)KE 3aBAPHBAHAEM MHKPO-
TPELIMH A B3AaUMHOU D Py3ueh METAIUTOB, YTO ClIOCOOCTBYET NOBBIIICHHIO
TJIACTHYHOCTH U YBCJIHYCHHIO NPOYHOCTH CHEIUICHUS MEXK/Ly CiosMu [3].
Hicxons 3 91010 GUMETA/UIMHUECKHH MATEPHUal JUIsl OTIBITHOM IITAMIIOBKH
TEXHOJIOr MUECKUX AHUIN GBUT H3rOTOBJICH KOMOHHUPOBAHHO, CTIOIL3YS ITOC-
JICAOBATENBHO CBAPKY B3PLIBOM H IOPSAMYIO IPOKATKY.

R
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Nz

o

TTosyennp1ii B3ppIBOM naker Gumeramia Cr.3+08X250'1 5C oﬁumiu‘m{'

IHMHOM 30 MM (Tormmna cranmu 08X25T°15C B maxere okono 10 Mm)aiéaieply-
TAJICS TOPSICH NMPOKATKE HA YKCTICPUMEHTAILHOM CTaHKE UesiGMHCKOro
HWMM-a. Harpes nox npoKaTKy coCTaBJisul 1050C NP JUIMTEIHHOCTH 40~
45 muH. [TolTOCEI IPOKATAHHOrO GUMETAIIIA JUIMHOM OK0JI0 800 MM, HTHPHHON
0KOJI0 250 MM ¥ TOMIMHOHN 14-14,5 MM MMEIH ITAKUPYIOIMAN CIIOH U3 CTAIN

08X25I'15C TomuuHo# 4+4,5 MM.

4 3aroTOBKH 15l IITAMIIOBKH TEX~
HOJIOTUYCCKUX JIHUII U3TrOTOBIISI-
JIMCh CBAPKOM BCTBIK TPEX MOJIOC

5% S { Oumeramia. Ceapka OCyIIECTBIIsI-
L Qin 5 Jlach KaK aproHOAyroBas, Tax u
2l 3 anekrponyrosast (AIIC u JIC). Pas-

08X25T15C  nenica kpomox oy cBapky Geuia V-

Puc. 2. Crapka nonoc Gumeramia: 1 - xopens 00pasuast u X-o6pasuas (puc. 2).

wmBa V-o6pasHoil kaHaBKH, cBapka 3aNOJHEHHE CBAPOUHBIX IIBOB ITPO-

AJIC; 2 - xopeHb mBa X-00pasHolft UCXOMMUIIO B CHENYIOMEH MOCIEn0-

xauanku, capia DJIC; 3 - Mepexol- pareLHOCTH: KOPEHb IBa V-00pa3-

ubie soust, capia OJIC (1. O3~ yoji xanankw sasapusancs AJIC ¢

L0 nCEtRpo A O d G oM s e 08X25I°15C,

SEE JeCn SO ) X-06pasnoi - AC IEKTPOOM

DAD-1M® (CB.-08X25H5TM®). JlanbHei1nee 3an0HeHIE 06eUX KAHABOK

AHAJIOTMYHOC: TEPEXO/HbIE 30HbI 3aBapuBatorcs DJIC snekrpomamu O3J1-

17Y (CB.-01X23H28M3/13T), 0cHOBHO#H MeTaul - CL.3 MOMHOCTBIO 3aBa-
puBaerca OJIC ¢ ucnonb30BaHAeM exTponos YOHHM-13/55.

TlostyieHbI TPH 3arOTOBKHM CO CHATBIMU CBAPHBIMHU [IBAMH C OOCHX CTOPOH
3aroToBok. Temriepatypa Harpesa 3aroTOBOK NEPEJ I TAMIIOBKOH 950-100( LS5
BPEMsI BLUICPKKH, PaBHOE 20-25 MuH, HOAOGUpaMch U3 pacyeTa 1,5 Mun na
1 MM Tonmmnbr GumeTawia. ITITaMIIoBKa TEXHONIOTHIECKUX AHHII JMaMETPOM
400 MM OCYINECTRIIIACE OZIHOKPATHBIM HArPEBOM. KAueCTBO CBAPHBIX IBOR,
B tom uucne AZIC n DAC, 10 M MOCHE MTAMIOBKM OMNPENEIANOCH
TPOCBECUMBAHKEM IIPY NOMOIIM AedekTocKona. JIehEeKThl CBAPHBIX IIBOB U
PaccrocHus CioeB He OblM 06Hapyx)eHbl. Metantorpaguueckue
HCCIIE/I0BAHUSA B3PLIBHOTO CBAPHOTO COC/MHCHMUS BBISBUIIM BOJHHCTYIO
Ge31eerTHYIO CTPYKTYPY, MOATBEPIKNAIOMYIO BHICOKOE KAYECTBO
COCMMHECHUST CTANICH.

Hcnonp3osanue Goliee JIEEBOro, POYHOTO X SKOHOMHUHIHOIO JIBY XCIIOH-
HOIO KOHCTPYKIHOHHOro Marepuana Cr.3+08X25I'1 5C nact 3HAYMTEILHBIN
SKOHOMHUCCKMH 3P DEKT C ONHOBPEMCHHBIM YBEIMUCHHEM HANCKHOCTH U
JIOJITOBEYHOCTH yCTAHOBOK, CO3MIAHHBIX M3 3TOTO OMMETAJLIA, HE TOIBKO B
TPOM3BOZCTBE CCPHMCTOrO HATPHSA, HO M BO MHOTHX JPYIMX CHJIBHO arpec-
CHBHBIX CPE/IAX.

HiHeTHTyT Metamyprun mv. &.H. Taparse AH Tpysuu Toctymaio 20.01.2202
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9BI0EI500) BIRTNIS VS 08X25I'15C BMLORNL BIBBIITO
23083650LSBSE BLAIGIBOL VO8BIRIdS

bobondyg
373003960 badtogdol Fobdmgdobisogols Bydyfdsggduy 3 dg
Bievo aot abob o S itali ioomo endiemenes] adie 06 oy e hyond
osxzsglscgm@a@ahgm@o@}mos B0 Yy, domaducno Bodg-
&orob grrobgel o 6o adb 30y qzbdaﬁoamb 3obgol.

T. PURTSKHVANIDZE, V. PIRTSKHALAISHVILI

WELDING WITH EXPLOSION AND MAKING BIMETAL BOT-
TOMS WITH STEEL 08X25I'15C

Summary

A new technology for obtaining vaporization tanks to produce of sul-
phide natrium with the aid of explosion welding, rolling of the obtained
bimeta from steel 08X25I'15C with steel 3 and forging of double-walled
technological bottoms was worked out.
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UBBECT"sI AKAJIEMUV HAYK I'PY3UU
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G. LIWS35dY, 3. GT6ddI, ). 3983085

3560T80b LILBSSL LOEABBOL S06MBIBOL BSIWLIES §0b
bO@OLBMGN3 85630602 I2HI

Lob, @
v

oo Bobadero Byorgarob 366336gwmesbas dotogds goboda-
6o J. JnoooliBo @ommgbols Jsébbob 33gBgdemeads. Jofbobs rogob 5ibi-
@09¢r0s8 Fbgemobis ofotrdmgds s bapmgobrpag aoboatdmbl Brmédagnyy-
60 oneggerbols ol Begdab. goceigrbol Bomgbob 3migln JoébsbsBo dgogndb-
©gdo doromdol bgrggoabis o omnol bgrgedol blBatgdols wbmogébo-
3233gcegBoon

BaS + ZnSO, - BaSO, + ZnS

oo 3Gaeaddle 3eadgbdnte agalgbgtol askdlskmsy gorool
b agoreob eaggrabo ~30% Borepgbl. FotadmgdsBo obligdamo daiEmcnns
396 wbéraBagegrnb Ssparo botobbol mommgbob (>>30% ZnS) dogmgbob.
28 Boabonzyrgboo Ygdrnegabdire Gydbercgagdo go dmombegl trogn G-
o © 1absnngeee 3omglgdob gebbedingmadel T1, 2, 5, 6].

36 (Bedogmos, B0 Fydcoreanbl Bydowagbagmo jrddcfbos-
3ol (ZnS; BaSO,) Bobygals. mooragehiob Bdoanbaro gmddmbybgbob (soe-
05 dogBom beegds Fbodmabrmbs sofabdena Ubgapelbgs ool caomm
160, 358300 Bbegrengo ovmmonl inreoreo 5 Fzed(rofmer gBaarob-
botrggbo otrogol brgety, Godgmor) bt moomnmbdo Jyoweaghl
70% [2,6].

fioBobfoto gaergaol Bacenagdols soongscmobfobgboo [4] Fodmmagbogn B
3530 oornggabol 4r8ebEBob amgde gomgomobfobadamos dagdeio deads-
Bogro 3bmgglol Ggormdbagono:

(NH,),SO, + Ba$ ~» BaSO, + (NH,),S @

(NH,),S + ZnSO, — ZnS + (NH,),S0, @

SpB3Biz 65310 Berggobomoo asblisbrogiano cgoligdgol 3By Botra-
Bols bymegocol LoBongtaborgol BbrmaBanero 54b3godgb@co saragob Bwg-
3980 (Ggadgos 1). olubddbagos, &8 drnobeydlo, (radgamogs aedeioggbyde Jogdab-
&gdob Bgdaglye , Boygngd Foggrogro. BobomBab bicreiorobs o o8-
Bowydob bunrggathol bbabgdols mhongbmBigigogbe bobnmeoode S0-6UC
839625836280, 33300 Srrmghduenedob ogeb 3okioo Labgsdiom Jo-
dozgéa0 Jogo dercnaglgbeno 0ger b8l eSBo. dbeaygliol ddghodmbs -
Eobregboaes © JBSOAEo boabgogmegdeges bsbgsdgon ol demegly-
Bio baybddim wgdodgebon. dhmgbo Ggemdbegbes babgadpem sl
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pH i pH
12 ‘{ 12 r
- |
S0 [ «gm
3
E 5l .8
£k oy SO
S 6F !3 | S
B | 3
g 4 | 3
BEGE | o
i | 2t
= | =
Y i O S S I S N SN T (S T S TR ST T B A
Pl e R e U 0 100 200 300 400 500
30073930300M3s 3/1003 RITO6SOL V660 3/1003
Bob. 1. Bothomdols Lgmaathob bodglgg- Bob. 2. Bokingbols Ligeeadol omagol mo-
eobob @olmopmaegds bobsgds 0y @sber jorgdeegds bobggols pH-
pH-% o 3mégonotg GgopgbeBol %0 0 deabaggopniag éopgbenols B
Fgérggab oobledggtardiby 30l 530dgatieday.
1 - BaS -> (NH,),SO; 1 - BaS — (NH,),SO ;
2 - (NH )50, > BaS, 2 - (NH,),SO, - Bas;
3-BaS 2 (NH,),50, 3 -BaS 2 (NH,),SO,

0BgBlon@o debggom (200-300 86:/F), érmdgerdog dmmsglgdamo oger pH
a0dGérmegdo, (o bsdgergdeb agedrgaes wiisidee a0aaabsboaés Loboxgbol
pHL.

36ea3gbob aBorsabgdols Fdegs Suede 4abrgde 24 bissmo. 3umob aogor-
&b Bopgdc Bobygl (BaSO)) 558bedimam 100-110C. domgbummo dobogol
bierezadob broBgdagemerbs wo @omséigal mBséo abstbimaéyBees momagmbals
9656530 oBgérgogro bebroatrdols BabgesomT OCT-8784-75. 6offagmogdols
Seadol glisbigtoaman grgdeoe dogbmtye iy

Bbragdacro adudabodgbemmo 5080 15500 ©sEacbos, Gl dawg-
by Beobiodbol aydbasm-Jodnia ool b @olmgombigmos bobdsdo
PH-0b bogogegby o 8ratagogey smddebbnacl mboogloBabagol cobdodens-
edsby,

Bomgbao Sbexomddnl (BaSO,) brofiyn aammds @ mogstagel mbsbol
35B30BodengBo (Beb. 1, 2) pHi-ols boogenh (s3emormgdoo bsthgedom stagBo ngaemgs
s wdzedgbrogde LobexdsBo dobo Fgdgogoas. sl Beabagsgotry geddebabeadols
Fgggob 09680dogatribs gotrssga avamabil obogbl densbgodbou gdbagm-do-
oy 0r30ligByg, rocs o8afiagucmos bobgodisner s pHeob bogwaceol Gagno-
B0, (ragmabs Bush (Gbér. 1) batagaiem sbrgdo pH-ob bowowob Gagrogmads
Bo3Cbob obgbl Bofogrs ot BeiBgdy, bragre bofiormagol Beids 4o asbbebmatonl
Semobeyodliol o3oligdgdl, g.0. g LoBongbls fiogoetrgbin Labrgadzoem orfdo dyymdogo
DH-0b 306ocabg880, 85806 Bobiezodliol Baffocmaggdo Baonds debeaobdgébemont
st olge e @odagrn brdae ybios ogohborc 0,6-1 8,3, Gefgemog Fagbo-
853500 pH 3-4.

7 adheddo Yobéaegdacros pH-222,2-000
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gbé

boborgbatrgdaco drabegojuol sbobarediebnre Ymagirrbob msdmyombacs
bséagad30en oéaols pH-0b bngoregby

R ey e o ey

PH |——— Hboaboeds bBasrer | besbpsbeare

Bofocngboh | Eolomoggh | 5 | wooiobo, | gousés
woslibo, 80 | booggbrds | 7 br

004 53 %
0,13 2 37

> 022 16 14

12 e 1 ) on 0076
04 1 1
049 0 0
004 % 20
013 % 65

10 i £ = 013 0053
031 0 0
009 1 I
021 91 81

: 045 20 18 et o
062 0 0
009 23 2
027 30 30
045 24 24
062 14 13

6 % . L 037 023
098 0 0
11 1 1
134 0 0
0.18 10 71

’ 073 20 286

s 082 9 6431 9.0 e
125 0
0.18 9 05
069 65 4360

12 088 70 4698 | o7 024
124 4 268
159 i 07

FgdernsgSbyimmo 3bersgbol cddadagmini Sobregdob Fgbobhgger giemageb
Sobee 463ty Ggscdbgdaos 2 Godob Lo geddmbeo gulghodsbin
(Gbé. 2).

3rcazgbo sofotrBrgbogas (4rbBgéob yagenioben
@0 LsBriormea ggortodo powsbs 0,41% Byoropabh.

dowgdacro dsmgdsdosnbo wodmgomgdangbol sbsgrdbo doagobadEgal, emd
Bar07390b bgemezoob godeabogory s30ee Garme@o @sddmbo sbgbl mamydon
329363L. goorgormalffbiboon omboBbieabs Sl a3nddbogoobsogob o
@dduicmos gbfbsaglio sbgmob agads (Gbé. 3).

0,96 <G,_~0,52)
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4 “
2" @odob Lo ga@mérnemo 9illghodgbeob Ggoced

ad
oBemdobogmgBo
% oo barastnb
sdbréns | (S0, | B e et RS
oot e o | 22 | bobgrdemogeods,
& b 3
om0 eby 50 70 Tl 10
0fo0bgob bsghgswo 5 10 | 005 5
g0 oy 55 80 | 115 15
e by 45 60 | 105 5
S
(ggﬁ;gﬂ% Xo X X Xs X
gédo
»*
1 = 3 = % 694 | 6554
2 + - + + + 68.5 65.44
3 + + e + + 625 62.94
4 4 - - + + 514 62,84
5 < |+ + + - - 60.2 57.88
6 Bl 4 + g + 56,6 57,78
7 g |+ + . = ¥ 596 55.28
8 2 |+ : - + 543 55,18
9 S + + + - 65,1 60.72
10 5|+ 2 + - 66,7 60,62
11 2 |+ + - + - 535 58,12
12 g |+ - 2 + - 56,7 58,02
13 e E + - - 34,5 53,06
14 + 2 + 5 = 53,0 52,96
15 + + - - z 58.8 50.46
16 + - ‘ - - c 56.0 50.36
Gbéowo 3
Boborgol bmgatob Lofgbol mlbfiboggbo sbgroob 3gals
Bohngpas
(NH):SO., | BaS, ?ﬁ;‘f‘ ")“ Saeyghob lyﬂ@@?aonh
@sderbgdo B e | EE2 | ypedmogeds, | gobebons
& & £ P ¥ oo, | Y ey
& % %
o dofooonon ebggbo. 100 70 L1 20
gy gegonoghgdo 005 13 383 241
1 0,25 13 0,19 12,05
bxp;
ALie 08
by xp;
O S o i oo
b= pixbxA
Boggdo
i 1002 804 125 29,64 8076 | 7951
2 1004 | 9038 14 3928 9824 | 9852
3. 1006 | 1012 155 48.92 11575 | 9930
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1L I CYIIAKA/I3E, B. B. PYXA3E, Y. JI. KAMYIIA/IBE

BIWSTHUE Y CJTOBUII CUHTE3A CVJIL®ATA BAPUSI HA
HOKA3BATEJIb KAYECTBA

Pesiome

TIpuBOASATCS PE3YIILTATEI SKCIEPUMEHTAIBHOIO HCCICIOBAHMS npouecca
nojiyucHus cynsdara Gapus B3aMMOACHCTBUEM PACTBOPOB cynshuma Gapus
u cynbhara aMMonus.

Tlokasano, 4ro Ha BeMyniry YacTrrl cysms(hata Gapust CyIECCTBEHHO BIHACT
PH cunresa. [Iokasano, 9TO B OXOOPAHHBIX ONTHMAILHBIX YCIOBHAX 1po=
necca (NH,),SO, - 100,4 r/u, BaS - 90,8 1711, BpeMsi MHTCHCUBHOTO HEpeMe=
IIHBAHMS IYJIBIILI - 40 MEI) BBIXOJ LIEACBOTO NPOKTa ®BaS0O ), npuroanoro
JULL [OJIYHMEHHS! BBICOKOIPONCHTHOIO JIMTOMOHA, COCTARILIET 98,5%.

TS. SULAKADZE, V. RUKHADZE, I. KAMUSHADZE

INFLUENCE OF BARIUM SULPHATE SYNTHESIS CONDITIONS
ON ITS QUALITY INDEX
Summary

The results of experimental investigation in the work to obtain barrium
sulphate by interaction of barium and ammonia sulfate solution are presented.

It is shown that pH of the synthesis strongly affects the size of barium
sulfate particles.

It is shown that in the choosen optimal conditions of the process
((NH)),S0, - 100,4 gr/l, Ba$ - 90.8 gr/l, the intenssive pulp mixing time is 40
min), the yield of BaSO, to obtain high percent lithopon is 98,5%.
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K. IL B3UABA

HCCJEJOBAHUE CTPYKTYPOOBPAZOBAHMS
KOMHO3UIIMOHHBIX MATEPHAJIOB THIIA Me-MeO

Ke Marep Ag-MeO, up ¢ B 2JIEKTPOIHEP-
[HUECKUX KOHTAKTOPAX M BHIKJIOUATE/IAX MANIBIX U CPEMIMX TOKOB, HPOU3-
BOZYTCS METOAMM TOPOUIKOBOM METamtypru. NCKTPUICCKAE CBORCTEA
YTHX KOMITO3HTOB JIOIDKHbE OTBEHATD CIIC/IYIONIMM TPEOOBAMMSAM: HUSKAT SPPO~
331 B YCHOBUAX HIEKTPUUCCKOM Tyrtt, HU3KAs CHCILIEMOCTE, HU3KOE U CTa~
GUIIbHOE KOHTAKTHOE CONPOTHBICHHE, BHICOKAs HICKTPUUCCKas NPOBO/IA-
MOCTS.

Jlist oGecnedenns yKasaHHbiX TpeGoBaHME KOMITO3MITMOHHBIH MaTepHast
JOJLKCH xupaK‘repu&)Bmscx COOTBETCTBYIOIHM XUMHYCCKUM COCTABOM, Bbi-
COKO#M IUIOTHOCTBIO, ONPETICNCHHOMN CTPYKTYpOit npy BBICOKOM KOFEPCHTHOC
‘T Ha rpanun@ax das.

B pabore npenc’ PE3yIIBTATEI HCCISIOBAHKS CHIOCO0a
perynsnmu CTPYKTYphl KOMIO3HTA THUTIA Me-MeO ¢ BBICOKOH
KOFEPEHTHOCTHIO HA rpanuiax (as, na NpuMepe KOMIOo3uTa Ag-SnO,. Ilo
UMEIOIMMCS Y HAC AHHBIM B JIMTEPATYPE OTCYTCTBYIOT nyOnukauu no
BONPOCY OTHOCHTENLHO HPEIUIOKEHHLIX HAMM CTIOCOGOB.

JUts TOJTYHCHUS TIOJIHOCTHIO CIEYEHHOr0 KOMIIO3UTa Ag-SnO, neobxo-
JIIMO TAKOE PACTIPE/ICIEHUE YaCTHIL OKCHIOH (a3bl B OGHEME METAILIA, IIPH
KOTOpOM Ol HE OyAyT CONPHUKACATLC MEKILY coboit. D10 0BycnoBiIeHo
OTCYTCTBHEM BOIMOKHOCTH CIICKAHUS YAaCTHISNO, B TOMICPATY PHBIX yCIO=
BHSIX (~850"C) M3rOTORNEHUS KOMIIO3uTa [1]. B ommMuue OT GOLINMHCTEA
METAILIOB, CEPEOPO MOIKHO CIIEKATH B ATMOCHEPE BOIYXA B CBA3M € HUIKOH

Typoit (~230 C) nmcce ero oxcuna [2].

OCyIECTRICHHE XOPOMIETO CHCKANMS METAILTHICCKOH (ajhl B KOMIIO3HTE
Me-MeO He SIBIsETCS TOCTATOMHBIM YCIOBHEM UL KOHTAKTHLIX MATCPHAJIOB,
B 0COGEHHOCTH TEX, KOTOPHIE PAGOTAIOT B YCIOBUSX NICKTPHUCCKOH IyrH.
OTCYTCTBHE KOTEPEHTHOCTH Ha mexdasnoi rpanune Me-MeO Gyzner B 310M
CIIYHaE IPUUMHON BLICOKOR 9PO3HOHHOCTH MaTepuayia. [103T0My OCyIeCTB-
JICHHE TECHOM B3aMMOCBsI3M Ha rpanuiie Me-MeO SBISETCs PeAomuM ax-
TOPOM, OUPEIEMIOLIMM HEOTXOMMOE KauecTBO MaTepuaa. TIponece coenm-
HEHWA METAJUIOB ¢ OKCHIAMU OCYIIECTBUM FOPAsNO TPYIHEE, HEM COC/IMHE-
HHE METAUIOB MEKLY €000#. O TPEOYET BLICOKUX TEMICPATYP X JlaBieHuH
WM JKE JIPYTUX CTIENMANLHBIX YCIIOBUH (METAIM3AUMSA TOBEPXHOCTH Kepa-
MMKH, aKTHBHBIE 106aBKu) [3].

COeQMHEHNE METAJLIOB € OKCHIAMH B TBEPJIOM COCTOSHUH B HACTOAIIECE
BpEMSsI OCYITIECTBIIETCSl METOJIAMH b dy3nonnoit ceapiu [4].

COracHo KIACCHIECKoi TeoprH MU (y3nOHHOH cBapKy, 0OPa3oBAHKE
NPOUHBIX CBA3EH B CHCTEME Me-MeO nporekaer B asa drana[5]
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1) o6pazoBanue PU3KIECKOr0 KOHTAKTA, ¢ )T IUIACT
CBOWCTBAMM METAJUIA B 30HC CONPHKOCHOBEHHSI, !
A
T @
TJI€ T - BpEMsI BOSHUKHOBCHU (I)H3H'~]CCKO[‘D KOHTAaKTa, A- CKOpPOCTH pacTte-
KaHusl (PACTION3AHUS),

NF019435

%

c
E=Bs"ekT, @
e B - TIOCTOsSIHHAS, S - CHJIA HAXKaTHs, € - DHEPIrusi aKTUBAIIHH |

2) XUMHMYECKOE B3aUMOACHCTBHE (Da3, KOTOPOE ONPENEISIETCS ypaBHe-

HHUEM TPAHCISIIUA BAJICH THBIX CBsI3€H:
£
LN 5
va NO

TAE €, - SHEPIUsl OTAEILHOMN CBA3H aKTUBAMK 0OPA30BAHMS ¥ ABUIKECHHUS Jie-
(bexToB, N, - KOJMIECTBO CBsI3EH B MOBEPXHOCHOM Cioe, N, - KOJIMUYECTBO
PaspyMICHHBIX CBI3CH, HEOOXOMMMBIX JUIL 0GPa3OBaHMs COCIMHEHNUH, V, -
HacToTa KOJICOaHuH COGCTBCHHBIX aTOMOB.

M3 BbllICyKa3aHHBIX YPABHEHUH CIIE/YET, 9TO IIPOLECC COSAMHEHHS Pas-
HBIX KEPAMUYECKUX MATEPUANIOB C MCTAUIAMH 3aBUCHT OT IUTACTHYECKHX
CBOHCTB METAJLIA, XUMUUECKOTO COCTAaBa KEPAMMUKH, TEMIIEPATYPEI, IABJICHUS
¥ MHOJKECTBA JIPyruX (hakTopoB.

COmIacHo NPENCTABICHHOM B TUTEPATYPE KIACCHDUKAIINN THIIOB XHMH-
HECKMX PEAKIMH, JICKALKX B OCHOBE MPOLECCOB COCAMHEHHMS METAIUIOB C
OKCHIHBLIMH MaTepuasiamu, BO Bpems nudQy3uoHHo#n cBapku cepebpa co
SnO, nim AL O;, 1160 SiO, Ha rpanuue (a3 nporexaeT Craboe XuMUIECKOE
B3aUMOJICHCTBHE 110 peakuuu [6]:

Me, O, = m[Mely,, +n[O],, )
rae Me O, - okcun B KepamMuke min B crekie; [Me]y,, u [Oly, - TBepmbic
PacTBOPBI MCTAJLIA U KMCIOPO/A (M3 OKCHIA) B CBAPUBAEMOM METAJLIE.

B3auMOJIEHCTBHE [0 ITOMY THITY MOYKET IDOMCXOAUTE IIPH 3HAUUTEILHOH
pasHocTH SHepruu I'n66ca - SHeprun 06Pa30BaHUs UCXOMHOIO OKCHIA ¥ OKCH-
Jia CBAPMBAEMOI'O METAJLIA.

Peaxuust (4) MOKET ObITH OCHOBOM JUISl TEPMOJIMHAMHYIECKUX PACICTOB
TIPY BBINIOJIHCHAM CJICYIOIIMX YCIOBHMN: HATMYMH XOTs1 Obl HEGONBIIOHN pacT-
BOPUMOCTH KUCJIOPOZa 1 Me HCXOMHOro OKCHIA B CBAPMBAEMOM METAILIE,
OTCYTCTBUM U3MEHCHHS CTEXHOMETPHUECKOrO COCTaBA OKCHAA, BO3MOKHOCTH
IIEPEX0/1a OKCHJIA, YIACTBYIOIIETO B PEAKIUH, B HU3IINE OKCHIbI, PACTBOPH-
MOCTH CBapuBaeMoro merauia B Me, O, [6].

Oxennbt Si0,, AL O, SiO, BLINONHSIOT BCE yKA3aHHBIC YCIOBHSI TIO OTHO-
HIEHHUIO K cepebpy. Haupumep, cepeﬁgo B TBEPJIOM COCTOSIHHH PACTBOPSCT
KHUCJIOPOJ1 HpH TeMiieparypax 200-900 C ot 0,000022 no 0,041 at1.%, Sn, Al
u Si 06pasyioT TBEPABIE PACTBOPHI € CEPeOPOM [2], Kpome TOro,cepedpo He
PACTBOPSCTCS B OTHX TPEX OKCHJIAX.
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Kax M3BECTHO, MAKCHMAJIBHOE CONMIKEHHE ATOMOB ITOBEPXHOCTHBIX CUOLK 531
1ipu A y3HOHHOM CBAPKE OCYIECTRIAETCA TIPH MOMOIIM BHICOKOTENATE! 11190
PaTYpPHO#M IIIACTUIECKON 0OPabOTKH B yCIIOBHSX BEICOKMX namyicnuit [4].

CumTaem, 9T0 Takoro ke PHeKTa COMMKEHM MOKHO OCTHYH OiIaronaps
BLICOKOM AaKTHBHOCTH M NOJABHXXHOCTH aTOMOB METAaJlia, OGPGBOBHHHLD( B
MOMECHT pPa3JIOKCHUA €ro XUMHUYCCKOI0 COCAMHECHUS. Boatom Ciy4vae rjacTa-
ueckas jedopmanusi, BeI3bIBaIOIAs CO. aToMmoB, Oyaer npo-
1ECCOM pa3JIOKEHML XUMHUYECKOTO COCIMHEHM S METAJUIA HA FPAHUIE METAJUI-
okcuz. TIpyM COOTBETCTBYIOIIEH TEMIIEpATyPe MPOIECCa HMaCTh ATOMOB Me-
TAIa B MOMEHT UX IIOSBJICHASI COMM3UTCS C aTOMaM¥ (MOHAMI) IOBEPXHOCTH
OKCHIa HA TAKOE PACCTOSHHE, KOTOPOE OGECIEUMBACT B3AMMHYIO (G dy3uio
1 06pa30BAHUE PACTBOPOB.

MIMEHHO 5TOT CHOCO0 MPUMEHEH B HACTOAIICH paboTe Mpy MOy <ICHAH
xomro3uta Ag-SnO, ¢ HCTIOL30BAHMEM PA3IIOKEHHS OKCHIA cepebpa Ha rpa-
nune hasz Me-MeO. Bpuin TakKe IPOBEICHBI IKCHEPUMEHTEI € IPUMEHEHAEM
OO U3 coneii cepebpa, PasNIOKEHHE KOTOPOU BENOCH B YCIOBUAX, 00€C-
HEIMBAIOIIMX KOTEPEHTHOCTH Ag 1 SnO,. B pesyiibrare Moy ICHEl BLICOKHE
JMEKTPUUECKUE CBOMCTBA KOMIIO3UTA, B OCOOEHHOCTH BLICOKAs SPO3HONHAs
CTOMKOCTB IPH paboTe 0OPA3NOB B YCIOBUAX SIIEKTPUICCKON JyTH.

JUst IOCTHKEHHS CTPYKTYPBI KOMITO3UTA, PU KOTOPO#H MaCTHIILI OKCHII-
HOM (ha3bl OT/ICICHBI YACTUIIAMH METAJUTMUECKOH (asbl, PEIIAIOLIMM OKa3aJICsH
MOGOP MX JIMAMETPOB, YTO IPH XOPONIEM CMELIEHUH HOPOIIKOB JaeT BO3-
MOKHOCTH H30€KaTh 00Pa30BAHAE HECTIEKAEMOTO CKEJIETA U3 YACTHIL OKCHI-
1O (has3kl, OTACILIOUICH 3epHa Me, H TEM CaMBIM 3aTPyHACTCs JIMO0 CTaHO-
BUTCSI HEBO3MOYKHBIM CIICKaHME METAJUTHYCCKOM (1)33!31, a TAKXKC 3HAYUTEIIb-
HO# uacTu yactu MeO BHYTPH CKEJIETa C YaCTUIaMK M€ n3-3a OTCYTCTBHS
B3aUMHOI'0O KOHTAKTAa.

BuiksiHae OTHOINEHHs AMaMeTPoB yacTun Me u MeO
HA BO3MOKHOCTH CICKAHHS KOMIO3HTA

YCIOBHEM TIOJNYHEHHUS TIONHOCTHIO
CIICUCHHOTO KOMITO3UTa (33 HCKIIOYe-
HMEM TaKUX IIAPAMETPOB CIICKAHHS, KAK
JlaBJICHME, TEMIIepaTypa u T. JI.) siB-
JISIETCSL TAKOE OTHOIICHUE JMAMETPOB
YACTHIl METAJUIA M OKCHJIA, TIPH KOTO-
POM IOCJE PABHOMEPHOTO CMEIIEHUS
KOMIIOHEHTOB, KOJIHUECTBO YaCTHIL OK-
cuja Ha TPAHMIAX METAJUIA JIOJDKHO
OBbITH MEHBIIE KOJIMYECTBA YaCTHIL OK-
cnya, 0GECIIEIMBAIOIIETO IIOJIHOE OMIHO-
CIIOHHOE TOKPBITHEC ITOBEPXHOCTH ME-
Tasia, 00pasys HENPEPLIBHbIH CKEIET
puc.1).

bae lmeon e SR e
MeTpoM d, OAHOCIORHO IOKPHIBA- JIHHECTRO. LIADOR, ¢/ AMAMETDOM

JOT TOBEPXHOCTH YACTHII METAIA d,, YJIOXKCHHBIX OIHHMM CJIOEM HA IO-
< maveTpom d, BEPXHOCTH mapa ¢ ruameTpom d,
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TPUOTUBUTEILHO PABHO F—' ,rae F) - nnomans nosepxmocTn TIAPG £ IHANGE
%

pomd,+d,, F, - 78o IO 0P o cTOpO-
HO#H, PaBHO# maMETPy mapad, (KoIMIeCTBO PABHOCTOPONAMX TPCYTOMbHHA-
KOB CO CTOPOHO¥ d, B zipa pasa GONLINE THAPOB C AMAMETPOM d,).

©)

Tlpu 1ip BBIIIC KOJIM TPOTIO 4,
¥ d, MY KaKIHIMHU JIBYMS] IIAPAMH € JamMeTpomd, PACHOIOKCHI 2 CHOA
mapos ¢ uamerpom d,. Cire; ¢ HO, TCHLHO! BO IIAPOB

.C MAMETPOM d,, IPUXOTLIIMXCS HA OJHY MACTHAIY € JaMCTPOMA, , IOIDKHO
- COCTABIATH TOJOBHHY:

2
n=1,8 (2—'4—1} ©6)

B cBoI0 0uEPED, HCXOMS M3 OTHOMICHNS CYMMAPHOTO 0GHEMA MACTHII ¢
JmaMerpom d, K CyMMapHoMy 06HEMyY HacTHi C mEameTpoMd,, MoseM orpe-
JICIATE KONMHUCCTBO YacThil ¢d,, HPUXOAsmXCs Ha 1 HacTuny cd, :

3
1 (4, @
n=—| =L
Ki{d,
e K - ornomenne OT0 OFBEMa YaCTHIL € pomd, x ap
HOMY 0GbEMY HACTHII C AHaMETPOM d,.
Pacuer oGsemuoro HACTHI € d,, pactionoxcH-
HBIX OJIHAM CIIOEM MEXKILY < npom d,, suist
JABYXKOMITIOHCHTHBIX CMECCH € OTIp poB

4 ;
o ObU1 IPOBENEH CHEYIONIM 0OpasoM:
>

M3 ypasucHui (6) u (7) cacnyer, uro

056-2°
e ®)
(a+1)y
=
miea= —L;
X
€ npyroii cropomsr: K = v ©)
x+y = 100 (10)
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TAC X = 00BEMHOC COUCPIKAHUE (HPOICHTHOE) ua
00BEMHOE COEPIKAINC (IIPORCHTHOE) YACTHIL C JAMETPOM d,, Pa(

Vi C AMaMETpOMiLE

IKEHHBIX ONHOCIORHO MENJLY HacTHIaMK ¢ mamerpomd, .

CHeROBATCILHO,

¥

-KH«»H\O a1

Cymmupys (8) u (11), nosy<tim

€12)

TTo hopmysie (12) 610 PACCUMTAHO HPOISHTHOE (00LEMHEOE) CONEpIKa-
HKE YACTHIL C MAMETPOM d,, 3AIOMHAIOIX OJUIOCHORHO NPOCTPAHCTBO MEK-

Jy YacTHuamMu ¢ mamerpom d,

50. PacuetHblc AAHHBIC HPEACTABICHRI B Tad. 1. 3a

920

Hanuuue ckenera
H3 vacTay MeO

30 -

20 -

B Or1cyTcTBRE
o | cxezera

O 0 20 30 40 50
OTHOWEHHKE AHAMETPOB HaCTHL

,(Me): d(MeO)

Puc. 2. 3aBHCUMOCTH COACPIKAHUS
YACTHIL ORCHUHON Qasit (dy),

TPH OAHOCIOHHON 3aHoHe:

HHE HPOCIPANCTRA MCKIY
MACTHUAMH MCTALINYCCKOH

dasst (d)) o coorHomCHUS

4

anajietpon -+

2

= 4,
M JUIS OTHOLICHMH TMaMEeTPOB _dl or 1 no
2

ICHMOCTH CO/ICPIKAHKS
SACTHL OKCH/THOM (hassl (C nuamerpomd,)
(B OGLEMEBIX HPOLCHTAX) IIPH ONHOCION~
TIOM 3QTIOJHCHHM 11DOCTPAHCTRA MEXKIY
HACTHIAME METAUIMYECKOH (hasel (¢ aua-
METPOM d,) OT OiiOIEHHH HAMETPOB
npecTaBiiena na puc. 2. Boie kpupoii 06-
PA3YETCH HCHPEPDIRHBIA CKEICT W3 YaCTHIL
McO, oxpyatoux Me, HiKe - He Hab~
JHOMACTCs OOPA30BALIME HEIPCPBLIBHOIO Ok~
CHJIHOFO CKeJeTa

Ha ocHOBaMY HAKX PACCYKACHUMK
PACCMOTPCHDI YCTHIPE MOACIM PACIPEIE-
nenus Me v McO (puc. 3). Dt monenu
BMCCTC € MOJICIIBI), IIPCACTABICHHOM Ha
puc. 1 » YAOBIETBOP# 0T BCC BO3MOXKHbBIC Ba-
PHOITEL B3AAMHOIO DACHONIOKSHMS HACTUIL
oboux Pas.

Bhuiy OpUHATEL CICAYIONIME YCIOBUS:
- CMCEh HOPOMIK 1B COOTBETCTBYET COC-

BY KOMHIO2MTA, HPAMCHIACMOro Ha npak-
THKE UPH MAKCUMaJIBHOM CONEPIKAHMU
Sn0, (15% sec: 21% no odbemy);

= BCC “aCTHILI KUMIIOHCHTOB KOMIIO3H~
TA,L €. METAIA W OKCUIA, UMEIOT Gopmy
mapa ¢ HOCTOAHHbI MK JIHAMETPAMK TOYHO
OIPE/ICACHHBIX PA3MEPOB JUIst OGOMX KOM=
TIOHCHTOB;

- PACHPE/ICIICHUE KOMITOHCHTOB I10 BCE-
My 00bEMy PaBHOMEPHOE.




= /
Tﬂﬁyﬂ}ﬁ?/
50111

OBBEMHOE CO/IepIkaHne OKCHIHBIX YaCTHIL, OHOCIONHO 3amOTHSIOHLHS
NIPOCTPAHCTBO MEXKY YaCTHIAMH MeTamia

COOTHOLICHHE AHAMETPOB
d,(Me) 1 | 4|5 (1020|3040 f45] 50
d,(MeO)
OBBeMHOE CoiepKaHue
YacTHIl ¢ /mamMeTpoM d;,
OJTHOCITOMHO 3ariOHIONHX 87,7413
TIPOCTPAHCTBO MEKAY
MACTUIIAMH C d;

YacTHI

C
Puc. 3. Mozemn oxembt qacTHI cMecH Me u MeO (upn

d
contepskanun 21% 06. MeO) Nnpu COOTHOIMICHUSIX HX THAMETPOB d—‘. PAaBHBIX: a

-1,6- 1,5: 8- 4; r - 45; O-Me; -MeO



//,
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TlepBast mojes (puc. 3a). HacTuiibl 060MX KOMIIOHCHTOB MMEIOT OJJIHA .

d
KOBBIH pasMep: d—‘ =1.
2

KOJMIECTBEHHIOE COOTHOTIEHHE YaCTHIL Oy/ICT COOTBETCTBOBATE OOBEM-
HBIM COOTHOIIICHUAM COI‘Bp)KBHHFI KOMITOHEHTOB. Hﬂ)l HAIICro ciy4ast KoJju-
YECTBO YACTHIl METaLia OyAeT IPUMEPHO B 4 pasa OOJbINE, YEM OKCH/IA.
Pacrpeenenue JacTul 0GECHEIMBACT XOPOIIME YCIIOBUSI JULsl CICKAHUS MC-
TAJUIAYICCKUX YACTHLL. Hpu STOM BCE OKCHUIHBIC YaCTHILI UMEIOT BO3MOXK-
HOCTH CIIEKaHMs C METAJUIMICCKUMHM.

Bropast moaels (puc. 3b). KoimHecTBo 4acTui 000HX KOMIIOHEHTOB paB-
HOC.

d V
COOTHOIIEHUE JAMAMETPOB YaCTHI[ COCTABUT #:3 ;/L ne V, n 'V, -

COOTBETCTBECHHO 0OBEMBI YACTHII KOMIIOHEHTOB. HM-BTOFI MOJICJIM COOTHOIIIC-
HHE TMAMETPOB COCTABIIET OKOJIO 1,5.

W B 5TOM Cliy4de 06ECIIEICHbI XOPOIIUE YCIOBHS JUIsl CHICKAHUA METajl-
JIAYCCKMX YACTUIL € OKCH/IHBIMH ACTHIAMH.

Tpersst Moes (puc. 3¢). COOTHOICHHE IMAMETPOB YaCTHIL 000HX KOM-
MOHEHTOB TIPUHSITO KaK JUIsl CPE/IHUX JIMAMETPOB IIOPOLIKOB, MCTIOJL3yCMbIX
B 9KCIEPUMCHTAX (PE3YJILTATHI IIPEICTABJICHDI B CIIENYIOIICM pasnene):

quist Ag - d,=0,8 MKM; Julst SnO, - d,=0,2 Mk

o

Komuaectso yactun SnO,, IPUXOIMMXCs Ha 1 uacTuity Ag, COCTaBHUT:

L s
nK =17.3.

Tl oGeysmaemoro ciaydas K=3,7 (tabn. 2), konudectso gactun SnO,
Ha OJIHY YaCTHIy Ag COCTABISACT 1 7,0KCHIHBIC YACTHLIbI HE COnpHKACAIOTCH
Mesky co00i. TTocie NPECCOBKY CMECH BO3HHKHYT XOPOMINE YCIIOBUS JULS
CIICKAHMS METAUIMYCCKUX YACTHI[ KAK MEXLy COOOM, TaKk ¥ ¢ OKCHIHBIMH
HACTHLIAMM.

Yerpeprast moxes (puc. 3d). COOTHOIICHHE IMaMETPOB 000UX KOMIIO-
HEHTOB IIPUHSATO KAK JUIS CPEIHUX JIAAMETPOB HOPOIIKOB, IIPUMCHCHHBIX B
SKCHEPUMENTE (PE3yJILTATH PCICTABIICHBL B CIC/YIONUIEM PA3JICIIC):

d
Juts Ag - d,=9 mxm; wist SnO, - d,=0,2 miem; d—'&AS.

Kosmuectso yactun SnO,, NPUXOSIHXCS HA Oy 9aCTUILy Ag, COCTABAT
110 5TOM MOJIEIH:

45°=24628.

Jlust mamero ciysgas K=3,7 (ta6u. 2), a koymuecTso HactuuSnO, Ha o1y
uacTuiyy Ag coctaBuT noutu 25000.
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CooTHOMIENHE KOTHICCTR MACTHIL KOM T0B B i oyecn
Ag - Sn0, » amanaione 1-15 % nee. SnO,

[ KoAnuenc1BO HaCTAIL, HPHXOMATLIN 1A OATY
| HacTHILy K T
o B vy ey S0, na Ag K

e Taonens | 1 mopens | 11 vogens | 1V moxens

AgSn0;(15%) | 41 | 11 17:1 25000:1 37
AgSn0,(10%) |61 | I 111 15500:1 59
AgBn0, (%) | 121 | Ll 51 7000:1 125
AgSn0,(2%) | e ) 21 3000:1 323
Ag-Sn0,(1%) | { L1 11 1500:1 65.6

W2 BRINCCKA3AHHOrO CACAYET, ¥TO JUlst 0 COCTABA KOM-

noneua Ag - SnO, B HEPBOH, BTOPOH M TpeThed MojenH He 06pasyercs
OKCHAHBIA CKENIET, T.K. PEryAPHAs YHAKOBKA ¥ KOJHUSCTBCHHOES COOTHOLIC-
HUE UACTHI HCKIIOUAIOT B3aHMHBIN KOHTAKT qac‘muSnOzv B qcmep’mﬁ MO-
ZIEIH OOPA3ORANME CKENLTA OUCBHIHO, T.K. HaCTHIEI SNO, MHOFOCTONHO 3a-
TOJHAIOT BCE TPOCTPAHCTRO MEHK/LY HACTHIAMHU Ag M COIPUKACAIOTCS MCKILY
€OoBOH.

Crenyer oTMeTHTSh, 9TO Ha MOAEHH, IPEACTABACHHON Ha puc. 1, Takke
HAOMIOAACTCA HANMYMC CKEACTA, XOTs PACHPCACHCHUE OKCHAHBIX HMACTHI
OJUIOCHONHO.

Tabn. 2 10Ka3LIBACT H3MCHEHUE KOAMMECTBEHHOIO COOTHOIICHUS Hac-
THIL KOMIOHCHTOB B 3aBUCUMOCTH OT coziepsxkanus SnO, B emecu or 1 no
15% sec.

TIpencTaBjiCHHBIE BHINE PACCYMUICHMs MOKA3LIBAIOT, ITO 06Pa30BaHKE
cKenera B xomuosute Ag-SnO, (Tak e, KaK ¥ B APYTHX KOMIIO3UTAX TUIIA
Me-MeO) 3apucut GOIBLIE OT COOTHOMICHHS IMAMETPOB YACTHIl KOMIIOHEH~
TOB, 4EM OT MX KOJIHMUCCTBCHHBLIX COOTHOIICHHM,

Creyer OTMETHTS, M10 B PEATILHBIX YCJIOBUSX JIAAMETPBI 9ACTHI HE CTaH-

Aapiu KaK B IPEACT HAMH MOZAEJISX, U MX PASMEPhI JI0C-
TATOMHO OTIMYAIOTCs, METbHaiyue SacTHIb HPH YIDIOTHEHME Oy/1yT 3a1oli-
HATH UPOLTPAUCTBO MEKIY G Kpowme roro, KOMITOHEH-

TOB HMKOA HE OYACT MACANLHLIM, @ BO BPEMs NPECCOBKH IUIACTHUCCKUE
sepua Ag nojsepraiores iedopmanmu. HeeMOTpst Ha 910, IPUMCHCHHUE CTAH-
JAPTHLIX MOACACH NPH UCCHACAOBANEYA 3HAYATEIHLHO O6JISrHaeT peLenue
TPOGIEMBL.

DRCACPHMEHTANLHAST TACTH

1ipone) fe obpa: CKEJICTA B KOMITO3HUTC
Ag-Sn0,. B sxcnepumMenTax UCHOAL30BAJICH MEAKO3CPHUCTRIA HOPOIIOK
Sn0, co cpeymum mmaMeTpoM 3epra 0,2 MKM ¥ IIOPOLIOK Ag €O CPe/HUM
Jmamerpom sepua 9,0 mxm. Ilyrem nepeMemmBanus B METHIOBOM CIIMPTE
OLUIM IPUrOTOBJIECHMI IATH BAPMAHTOB OOPA31OB (C PA3HBIM COAEPIKAHUEM
$n0,) - (Tabu. 3).
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Cocransl cmeceil s cxenera SnO,

Homep Cocran Kowmo3HTA i
apoliet 5 Sn0, o Kesd)d;?uneur |
(®omee) | (%wmec) | (% 06) |
1 5 15 790 | 210 |
2 0 10 56 | 144 1
3 5 5 26 | J4 ]
4 98 2 70 | 30 |
3 99 1 85 | 1.5

IIpo6s1 OBl CHPECCOBANDT HA THAPABAMHUCCKOM NPECCE OMHOCTOPOHHETO
JNCHCTBHS, B MATPHIC € AMAMCTPOM 7,5 MM, Hpx nasiecunu 900 MIIA. B
'rpvyﬁqdmu ANEKTPUUCCKOH Ticun B atMocdepe BO3AYXa HPH TEMICPATyPe
1100°C (BLIIE TEMIIEPATYPH 1. cepedpa - 960 C) na rpaduroBoil nomaKe
11pOOBI HOAOTPEBANKCEH B TCHCHHE 2-X MEHYT.

Jlas uecneonanmi CTPYKTYPHLIX # MCKTPUHECKUX CBORCTE ObLIM 1Py~
TOTOBJICHE! OOPA3ME1 KOMIIO31 108 Ag-Sn0), 10, H3rOTOBACHHBIX M3 OPOLUKOB
Ag w SnQ, 11pu PasHLIX OTHOMICHAAX JMAMETPOB MACTHIL KOMIOHCHTOB - 4
(xax B Moz 38) 1 45 (kak B MOACHH 31). OGPAsIB NOCIE PCCCOBKM OhLIM
TOMBEPTHYTHL Cl]LKdJIHl(\ B RAMEPHOHN 1ewH B aTMOChEPE BO3AYXA MPH TEM~
Teparype 830"C B reucnue 75 MuH, T. €. B THIXYHLIX YCHOBUSX JULE CHEKA-
M5l TAKOTO POZA MATCPHANOB HC3 IKHIIKOR (})Asm ‘Ofpasub OLUM IPATOTOB-
JIGHEI JUIS METAIUIOT ucc. padus BHITON-
HCHA HA OBOM x500.

Jlss o6pasios 1(15% BCC Sn,Ov)u 2 (i() Yo Boc. Sn0,) HOCAE HanPEBAHUS
W OXJIKICHWS HE HAaOOAANOCH M3MeHeHuUC (hopmst. Ha WX FHAHEAPAISCKOR
TOBCPXHOCTH B PCIYALTATC Bb £y
MMEAO MECTO OOPASOBANMC HAPOCTA.

OBpasust 3 (5% Bec. Sn0,) nocuie uarpesanns SLUM Jactiano achop-

Tlourm BCs TOBC] T MU APOB ObLIA HOKPHITA Bhi-
TCKHIAM CEPeOPOM.

Ob6pasiu 4 (2% see. Sn0,) u 5 (1%sec. Sn0,) B ropasuci 30ue HeH
TPEBPATHIHCL B OBANLALIC KAV, YCTAHOBACHO,4TO HOCHE MX UILSTHI U3
TICHM ¥ OXIATKICHNS BOS TOBEPXHOCTH 00Pa31oB GLLIA IOKPLITA NOCTATOWHO
TONCTHIM HEMCTALIMMCCKIM CoeM SnO),.

W3 np BLIIIC M CHCAYET, MT0 B CIYHaC HCIOIL30-
BaHMs JIOB, m Sn0, B 5-15%
BEC. M I obpa-
syercs cxencT #3 uactuin Sn0,. Kax (umo cxa3auo BLune, Sn0, B VCAOBHAX

TA HC (“ 10, MOKHO CACHATH ‘BBIBQI, YTO
pH YKa3aHHOTO TPAHYJIOMETPHMECKON0 COCTARA
asmax Ag-Sn0, ¢ SnQ, 5-15% vec. Hac-

'mul,l Sn0,, paBHOMEPHO PACTIPCACICHHBIC B o0BeMe 0Opasna, HAXOAATCH B
TCCHOM KOHTaKTC MEK Iy CoBO#, 06pasys mocne PRCIIIABACHHS cepebpa cra-
GrIHHBIH CKEJICT, KOTOPLLH ACPHHATCS , GIarofaps C1UilaM aANC3uy ¥ MEXaHH-
CCKOMY CHETIIEHIIO MCHTY YaCTHHAMY ABYOKHCH S1.
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JKujkoe cepedpo 1I0X0 Cf T SnO,. Yrou ci ust @ nﬁﬁrgr

0~ = 0 2ber Ll
cdepe Bosayxa upu 1060 C cocrapmsier oxono 125" [7] . HecMoTpsiaa s
HMMCECT MCCTO TOJILKO HE3HAYUTCIIBHOC BBITCKAHUE cep::6pa M3 CKEJICTA, YTO
MOKHO OOBSICHHTH HAJIMUHAEM HOCTaTO"l!’l() BBICOKOH ANre3uH JKUJIKOrO Ce-
pebpa k SnO,, nocturaionei 540 MJhi/m™. DTO BEITEKAST U3 U3BECTHOM HOp-
MyJIbI pabOThI aJIN€3HH:

A = y(1+cosp) ©®)
r71e A - paboTa a/Ire3uy, y - NIOBEPXHOCTHAs SHEPTHsl JKUAKOH (hasbl Ha rpaHuIIe
€ ra3oBoit ¢asoii.

TToBepXHOCTHAs SHEPrusi KMUIKOro cepebpa coctasisaer ~900 M,H)K/M2
[8].

Cies10BaTEIILHO, B HAIIEM ClIyYae BEJIAUMHA PAOOTHI AJINE3UU SKHJIKOTO
Ag x SnO, cocrasur:

A =900(1 - 0,4) = 540 mJTx/m

HacTHIHOE BBITEKAHUE CEPEOPA U3 CKEIETa MOYKHO OOBSICHUTE Peosiia-
JIaHMEM NCHCTBUSI TPABUTAIIMOHHON CHJILI CEpedpa IO CPABHEHHUIO C CHIIAMHU
anresun. ITocne yacTHuHON yObUIM cepedpa dTH CHIILI YPAaBHUBAIOTCS.

Kaxk BHJIHO U3 3KCIEPUMEHTOB, UX PE3YJILTATHI ¢ GONBIION TOYHOCTHIO CO-
TIAcyIOTCst € pacueTHbIMU. ITposeennnie pacuerst (tadu. 1, puc. 2) nokasaim,

d,
YTO IPU COOTHOIICHAN El—=45 u conepskanuu Sn0, 4% 06. yrxe oGpasyercst
2

HENpPEepLIBHBIHA cketet u3 yactuitd, (SnO,). CoracHo KCIIEPUMCHTY, TPaHHIA
00pa30Banus OKCHIHOTO CKEJICTA HAXOMUTCs MEXAYAZ-SnO, (2%) u Ag-SnO,
(5%), T.c. npHu conepkanuu Mexy 3 u 7,4% 006. (cm. Tabi. 1 u 3).

Ha puc. 4 u 5 1peICTaBICHBI PE3YIBTATH METAIUIOrPaQUUECKUX HCCIIe-
JnoBanui. Ha puc. 4 COOTHOLICHUE IMAMETPOB PAaBHSICTCS 4 (KaK B MOJEIH
Ha puc. 3B), a Ha pUC. 5 - 45 (KaK B MOJIe/H Ha puc. 3r). Buana oruempas
pasuuIa CTpyxTyp. B neppom ciyuac GonbuiuneTso YactuSnO, paciono-
JKEHBI OT/IENBHO, PA3/ICJICHHBIE CEPEGPOM U HE 06PasyIOT CKeJeT. B ommune

Prc. 4. Crpyxiypa komnosuta Ag-Sn0, 10, Prc. 5. Crpykrypa xomnosuta Ag-Sn0, 10,
3 Agn W © u3 Agu

H31O u P

336

SnO, co cpezuicH BETHIMHOM TaCTHIl
cooTBeTCTRERHO 0,8 Mic H 0,2 MKM.
Il Herpartemnbiii; X500

SnO, co cpejyicii BETHIHHON YacTHI|
COOTBETCTBEHHO 9 MKM 1 0,2 MKM.
Ilnud nerpamiensis; x500



cepebpa, CONPHKACAIOMUMHUCH MEKIY COOOH, OTHCTIIHBO BH/IHBL qadﬂhﬁﬁﬁ

SnO,, o6pasyiomue cKener.

<}
=
&

(r)

016

0 L L L
0 20 40 60 80 100
KonnuecTso BKmOveHHH, (X10)
—o- dyid,=4 —o-d;:d,=45

¥6unb MacCsl KOHTaKTHOTO MATEpHAIa,

Pic. 6. BAMsiHHE CTPYKTYDH KOMIIO3HTA
Ag-SnO, Ha X dPO3MIO B MpOIECCE
JYFOBOH SIEKTPOKOHTAKTHOH Paso-
Thl. Tok 60 A, nanpsokenue 220 B

Ha crnienmaibHOR yCTaHOBKE C
KOMIIBIOTEPOM, NPEAHA3HAUMCHH O
JUTSL MCCIIEIIOBAHUSI CTOMKOCTH K 3po-
3UH 2JICKTPOKOHTAKTHBIX MaTrepua-
0B, B MHCTUTYTE JJICKTPUUCCKUX
annapartos JION3HHCKOTO NOIUTCXHH-
YECKOrO HHCTHTYTA GBI NPOBEne-
HBbI UCCIICIIOBAHUST 06p33u0l3 U3 BbI-
1ICYKA3aHHLIX KOMIIO3UTOB B MPO-
TECCE UX HIEKTPOKOHTAKTHOM pabo-
Thl B yCIIOBHAX k)ﬁpﬂli()l}allﬂﬂ DJIEKT-
PHUECKOH JIyT'M IPH CUJjI€ Toka 60 A
u HanpspreHuy 220 B. Onucanne yc-
TAHOBKH M METOJIMKA HBMCpellHﬁ
1101po6GHO onUcansl B paGore[9]. Pe-
3YILTATBl HCCIICOBAHMM NPE/ICTAB-
JieHbI Ha puC. 6. Kak BUAHO, B O/IU-
HAKOBBIX YCJIOBHAX HCCICHOBAHUH
nocste 80 THIC. BKIIIOUCHUH KOHTAKTa
YOBUIL MacChl OOPA3HOB H3 KOMITO3H~
Ta Ag-Sn0,10, M3rOTOBJIECHHOTO U3
TOPOIIKOB IPH COOTHOIICHUHA Ha-
MerpoB HacTui Ag Kk Sn0O,, paBHOM
4, B 4 pa3a MEHbIIE, UeM 00pa3OB C
COOTHOIICHHEM HAMETPOB 45.

ABTOD BBIP@KACT IIyOOKYIO GJIaroaapHO CTh 3aBEIYIOIIEMY JIAG0paTopuci
METAUIOB BapImaBckoro MECTHTYTa TEXHONIOTHHI HJICKTPOHHBIX MATCPUAIIOB
Kazumupy Kajuiyky U COTpyIHMKAM 3TO# 1abopaTopuu 3a OOJIBLIYIO I10-
MOI1Ib BO BPEMSI BLIIIOJIHEHMsI HACTOsIIIEH paboThi; ipodeccopy, nokropy Jlo-
3HHCKOI'O IMOJIMTEXHUYCCKOrO HHCTUTYTA EBrenuio B'dJ'lb"lyKy = 3a uccneno-
BaHMS JICKTPUUCCKUX CBOMCTB ONBITHLIX 00PA3LoOB; NPoheccopy, HOKTOPY
BapmaBckoro noJMTEXHUIECKOro uuctutyra slieky Cenkape - 3a psit cy-
HICCTBCHHBIX BBMC‘laHHﬁ, OTHOCSINMUXCS K HACTOSINEH CTaThe.

Hsicrmyr Meramtyprin . . H. Tapame AH Tpysuu, Towiicu

Bapuiasa, [omsma  Toctymmo 19.12.2001

337




3. 860535

Me-MeO 60306 dMB3MBNSTH0 85LSLIB0L bEGTISTHOL

FH8(MST60L 33XI3S
bgbondg
8ebboc d@oa Me-MeO ool griddctboob bsweno Jgibrboborgab bejabr
B> 630 oceryn Bafforagbol goBbstitnoo gobovgide. abo-
e Bt bt v G Me-MeOgysbgdiols bisbgoiby BgéamgBols
ﬁ%ﬂ%ﬂwaﬂﬂb
railaf" ) Q‘omd a(J e i J\IL qu‘ LJ (N "‘3[’“'

©ob 30@1"003’(. Gatac Igbogbl dspsge FBggoo 5@0’40%13"*0 wada-
Boggdols gl
@odBoggbunmos o Ydefagducros Me-MeO yoddefboynéo doborzgPols -

Lodbogdye abgbogrgdols boérsgba 6ol Boffogroggbol moadg@ol exjliog

Boffogmoggdals Qﬂ\‘aﬂ@"m\)g '3{]030(‘7@360[) faﬂAsJ»,nu ﬂl)mm@n bedgerog odgrage

golicogel Lfraieml 3 Bob. o8 dgoereol godeaggBdoo
abgon jrd3cibo@ol owgds, brldye Umjbow(nn @bl Baffomogdo

3(‘7(7)8.)5']17)[1 Ve alsnlesui il elhiina beomidn-
ol g go Mie-Me (oo, éas(; 56l smenéagboos 3668630600, Me-MeO giobababs
UsbaagotagBy Uzammo Fiberbob Iotedydls 3ot

@0 ol Brogéurmo Fydageredol (ool bydeo yord-
3efbodBo g;oaamgasgzm mjlm@*g(ﬁo @shnu feaBRbo). Botagpob goBicbotsgBol 6ofo-
oggdols ooBgebgdols Fygetregbobionsh ol ondarmgdol 3y o8 (eode-
30@00gdob 00boblog gedmmagr deBogzgdgdo oo Lbgboo gdmbsgas
0339608968y Fgegagdl.

ferbRber o eabRboobo bigornd dyzatrols 86y Ag-SnQ 10 jad3efbodyé dobio-
@obasb @edborgdae bogmbGedém baweggbob gegddmycb@eidiné mgoly-
Bgob B0atrgBaoida g8l ohggbadl, éread glarBoob dodom geraddbesorn-
o dgfocaBobiob fesbBbes dobogrols Lodgy o3 berbbosko dobiagrob bod@ogigh rod-
@bg63y swplodgdo.

K. BZIAVA

INVESTIGATION OF THE STRUCTURE FORMATION
OF Me-MeO TYPE COMPOSITE MATERIALS

Summary

The conditions of complete sintering of oxide-metal composite material
were investigated: physical and chemical condition pattern of oxide particles
provide flawless junction on phase boundaries.

A technique is offered which provides high-temperature sintering of ox-
ide and metal perticles without plastic processing under high pressure.

The technique of selection of the ratio of diameters of metal and oxide
particles of initial powders is developed and checked, which allows struc-
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ture control of composite materials. With the help of this technique the proxios
of a composite is possible, in which oxide particles do not touch each bfich’
and do not form skeletal structure. It provides complete metal-metal sinter-
ing and, which is more important, metal-oxide phase boundaries.

The curve for the limiting oxide content (above which a continuous ox-
ide skeletion may appear) versus the relation of particle diameters of the
mixture components is derived. The calculations based on this dependence
with high accuracy reproduced the obtained experimental results.

The comparative investigation of electrocontact properties of Ag-Sn(G,10
composite with and without skeletal structure has shown that the erosive
resistance in an electrical are of coatings without oxide skeletion was several
times higher than those of coatings with oxide skeleton.
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E. KORKOTASHVILI, V. GAPRINDASHVILIL,
M. MIKELADZE, O. JAOSHVILI

DEVELOPMENT OF A TECHNOLOGY
OF BLANFIX PRODUCTION

Barium sulfate blanfix - is one of major production barium salts. It has
rather a wide field of application. It is used both as a filler and a pigment
[1-5].

Blanfix found wide application in medicine due to its chemical inertness
and ability to absorb X-ray. For years blanfix has been used as a roentheno-
contrast agent to examine stomach and other human organs as well as to cure
prostatic adenoma [6-9].

High-purity blanfix feasible for medical purposes in its physico-chemi-
cal indices should meet the following requirements [10]:

Acid soluble compounds, % max 0,15

Moisture, % max 0,1

Chloride, % max 0,015
Water soluble sulfates, % max 0,015
Iron, % max 0,003
Heavy metals, % max 0,001

The above-mentioned preparation should be highly dispersed and able
to form colloids in order to facilitate its application during X-ray examina-
tion. In particular, it should not require long thermal and mixer treatment.

In the present work the result of experimental investigations on produc-
tion of highpurity blanfix are given.

The mechanism of formation of various heavily-soluble salts, including
barium salts, is a complex physico-chemical process. As is known, during
precipitation an adsorption onto the precipitate surface takes place.

Blanfix was obtained by interaction of soluble barium salts and sulfate-
ion containing solution in water with different sequence of introduction of
the reacting solutions into the reactor:

- sulfate-ion containing solution is added to barium chloride solution;

- barium chloride solution is added to sulfate-ion containing solution;

- reacting components are introduced into the reactor simultaneously.

In the synthesis of barium sulfate with initial reagents a wide range of
compounds is used.

In the present work the following components were tested as initial re-
agents: sodium, potassium and ammonium sulfates (chemically pure), sulfu-
ric acid (chemically pure) and of water soluble barium salts - barium chlo-
ride (chemically pure).
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The experiments were performe:
4 according to the following méthod?
mixing of the reacting solutions in the
reactor took place at different tem-
peraturcs (from room temperature to
80° C), under atmospheric pressure.
For the process to be isothermal the
reactor was placed into a thermostat.
Temperature and process control was
performed by means ofa contact ther-
B mometer.

The process proceeded under con-
stant mixing by a mechanical mixer.
The pulp was being mixed for 0,5
= hour, then settled for 2 hours where-
—— 11 upon a settling rate was measured.

The pulp was filtered and the
blanfix ressidue was washed first with
Fig. 1 - Thermostat; 2 - Reactor; 3 - Contact hot distilled water acidificated with

thermometer; 4 - Burette-dosi : muriatic acid and then with hot dis-
5 - Mechanical mixer. tilled water up to pH 7.
The washed residue was dried at
120°C in a drying chamber for 24 hours. The dried residue dispresed in a
porcelain jar.

To study each reagent parallel experiments with the above-mentioned
sequence of reagent mixing were carried out.

In the obtained blanfix residue the Ba’" and SO ion content was deter-
mined according to [11-12], while that of Na', K s NH; and CI ions - with
the ionometer M120.1 made in the Design Bureau “Analitpribor”.

The experiments showed that of three sequences of introduction of the
reacting solution into the reactor the best option was addition of barium
chloride to a sulfate-ion containing reagent solution.

Under the action of sodium potassium sulfatess on barium chloride (Tables
1, 2) the yield, i.c. blanfix, was relatively low and accounted for 85-88%.
The temperature effccl in the range of 30~ 80°C on the blanfix yield was neg-
llglble with an exception of the yxeld drop by 2-3% in the temperature range
40-50°C. Here an increasc in the SO “and CI on content was observed. The
concentration of these ions in the system increases with an increase amount
of introduced Na,80, and K,SO,.

Better results for the blanfix yield and for the content of chloride-and
sulfate ions therein were achieved during realization of BaCL+(NH,),SO,
and BaCl,+H, SO, systems (Tables 3, 4). In the tested temperature range the
bl.’mﬁx yleld was, respectively, 30-92% and 97-98%. At the same time the
SO™ and CT ion content decreased considerably. It should be menuoned that
the product obtained in the BaCL-H,SO, system does not contain Ba' ions
and the obtained blanfix is feasible for medical purposes
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The effect of the molar ratio of the reacting substances and femperature on the blanfix yield and degree of purity
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‘The effect of the molar ratio of the reacting substances and temperature on the blanfix yield and degree of purity

Table 3

Niohar o orthe
BaCl, 50, BaCl N80,
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T

Niolar raio of the.

B AT

- 107 210"

B T E — 107 [ 968 [ 1107 - [ 3107 961 B I

N T =~ 110" 963 (110" - | 2107 984 [ 110°] - 110" 974
Table 4

‘The effect of the molar ratio of the rescting substances and temperature on the blanfix yield and degree of purity

Sl BCES0, Bl NasSO,
e i1 u g -
s - 5 sor [oe [ o [

e ST107[ 8.1 [ 5107 | Tosoe | 510° | 7.1
51071 895 [510° | Trace [ 4107 875

w'c Si07[ 883 [ 56 7| S84
S0°C 410 868 [3.10° | Toace [ 2107 | 871
e 903 [ 3107 | Trace [ 3107 905
¢ (3107 84 [ 2107 %7
0°C 908 [ 210 | Tre | 3:10° | 928

105305



N Z
g %/

‘When ammonium sulfate is used as a precipitating agent in the amaunt
of 0,05 mol higher than theoretically esumaled the obtained prodaict,des o
cording to the analysis, contains free Ba’' ions, therefore the resulting blanfix
does not meet the requirements of pharmacopoeia.

The effect of a type of the precipitating agent, optimal concentration of
the initial substances, temperature, sequence of introduction of the reacting
solutions into the reactor as well as of the molar ratio of the reacting compo-
nents on the precipitant purity degree and particle sizes (2-10pum) has been
studied.

Of the tested substances the best results was obtained in the experiments,
where sulfuric acid was used as a sulfate-ion containing reagent. The ob-
tained precipitant exhibits high degree of purity (see Table 3), is finely dis-
persed, and its yield accounts for 95%.

Baruim sulfate obtained by this method, conforms the requirements of
pharmacopoeia. This preparation can be used for medical purposes, in par-
ticular, in X-ray diagnostics.

Department of Experts and Crime Detection

of the Ministry of State Security of Georgia

R. Agladze Institute of Inorganic Chemistry

and Electrochemistry Georgian Academy of Sciences Recieved 22.11.2001

3. MGHSMGSFZ0D0, 8. BOBONERIB3NN, 3. 80JILSIT, M. RdSMBIOXO

JESEBNILOL 30RIBOL GISEMMBO0L BIFVBO3IdO
bgboydg

Bopros sdefBocsd stiolbslibelinnoapnl sdsootolt b
Buemgdol 3Jmby Brrabgodol dobamgdow. Fgbfegror S
B et amagoan&,g dmﬂSmSaGmaob Bl e b
S e ESBte b Ll el e i
Rt e Eepbbol bl iaih BerSe el b i
ool oo 2-10 340, sebidmmo dbglebosn Gpdgbuntbros Gofag:
P

E. JI. KOPKOTAIIBWIIY, B. H. TAITPUHJATITBWIIN,
M. IIL. MMKEJIAZI3E, O. A. JUKAOIIIBUAJIA

PA3PABOTKA TEXHOJIOI MM NOJIYYEHWSA BJIAHGUKCA
Pesiome
TIposesiena paGoTa 1o NoJTyHeHuIo GianduKca BEICOKO! CTCICHH YHCTO-
ThI, TIPE/IHE oro ast neneit. W3yueHo BiusHUE THIA

OcaUTeNsl, TEMIIEPATYPbI, OCIIENOBATEILHOCTH BBEIICHHUS B PCAKTOP peary-
PYIOIIMX KOMITOHEHTOB, UX MOJISIDHOTO COOTHOIICHMS Ha CTENCHL YHCTOTHL
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M pasmepnl JacTui ocazka. Ilonyaen Gian(puKe ¢ BLICOKOH CTENEHBIO gei

1 &
TOTHI ¥ pa3MEpaMu YacTHI (2-10 MKM), KOTOPbIH PEKOMEHIOBAH JUIsE HENo. §, %
30BaHUsl B PCHTTCHOCKOTIMH.
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E. MIMINOSHVILI, E. KORKOTASHVILI, V. GAPRINDASHV]]
M. MIKELADZE, O. JAOSHVILI

ROENTGENOPHASIC ANALYSIS OF HIGH-PURITY DEGREE
BARIUM SULPHATE

Summary

X-ray phase analysis of Blanfix, intended for X-ray inspection has been
carried out an, in order to establish a crystal structure. It was found that the
preparation has a well formed structure and corresponds to the requirements
of pharmacopoeia.

LOGIGSSIGS — IMTEPATYPA - REFERENCES

1. g goadyyeaodgoero, 3. dofacmods, . poradgogmo. Lid. 3gBoglagdems sgopgdool
300360, 40800l Lgbros, 2002, @. 28,Ne3-4, 33. 340-345.

2. o Jggeedgogro. g dodobidgzocro, o. gocrabobodg. bgbeagbealdtrumldm-

bero sbogrobol 3ée@ogmmo Lobgr8dmgobgerm. mdogrobio: gobsoegds,

1991, 173 a3.

Dpumy ., Ilenx I KonuvecTBeHubid ananus. M.: Mup, 1978.

4. Papmaxoness CCCP. M.: Menununa, 1969.

w

349



408000 LIGOS 2002, 1. 28, Ne3-4.

ECOLOGY

B. GUIEJIANI, M. KARDAVA, T. ANDRONIKASHVILI,
G. TSINTSADZE

ON A POSSIBILITY OF INCREASING MAIZE YIELD
WITHOUT APPLICATION OF MINERAL FERTILIZERS
Introduction

At present three basic gramineous plants; wheat, rice and maize are used
as a feeding source of mankind.

Among them maize as a fodder, foody and industrial culture is of partic-
ular importance. It is widespread all over the world and occupies the third
place in planted acreage after wheat and rice [1]. According to a number of
data its total sowing arca is 106.7 million ha. Many countries all over the
world are chief consumers of this culture.

In the former Soviet Union the average maize grain yield was 32.2 cent-
ner/ha and with sophisticated agrothechnics and normal watering - 100 cent-
ners and more, 700-800 centners of maize green mass per hectare [2].

However, according to FAO (UNO Food and Agricultural Organization)
a potential yield of this culture may reach 200 centner/ha [3].

Agronomical culture yield can be increased by more intensive applica-
tion of mineral fertilizers. But this significantly raises the price of end prod-
uct and leads to environmental contamination with harmful nitrogen-con-
taining compounds.

Therefore, in many countries measures aimed at more rational use of
mineral fertilizers are being developed. Among them there are studies of a
possibility of using natural zeolites of sedimentary origin in plant-growing.
It has been established that application of these minerals into soil enables
one 1o decrease doses of mineral fertilizers and in some cases completely
eliminate their use in plant-growing with simultaneous increase in the yield
of agronomical cultures [4].

Usually, maize perfectly grows on loose, sufficiently penetrable soils.
The best of them are chernozems, light loamy and sandy soils with neutral
and weakly leached reactions (pH 6-7). As for acidic soils with pH=5 or less
(red soil, yellow soil), they are unsuitable for growing this culture. They
exhibit poor physical praperties. Organic matter in these soils is not fixed,
therefore they are depleted in nutritive matter.

The goal of the present study is to solve two problems; to restore the
fertility of poor (acidic) soils and to increase the yield of maize grown on
these soils without application of mineral fertilizers.

Experimental
Zeolite-containing rocks as well as so-called Marl - a rock with high
calcium content - were applied into soil of the economy agriculture cooper-
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ative "Chkaduashi", Zugdidi region (Georgia). Besides, a mixture of the ab;
mentioned rocks with poultry manure (Zeonak) was used as a fertilize:
scheme of the carried out experiments is given below:

Scheme of Experiments

. Clinopilolite | Phillipsite Marl
» Yads (t/ha) (mfl) (ha)
1 | Control I background (without fertilizers) - S B
ith fertilizers NyoPooKso | NooPooKop | NooPookeg
Control 1 with fertilizers tkea) dgha) | (g
First sef of exp
3 | Soil+appropriate rocks 50 5.0 5,0
4| Soit fate rocks 10,0 10,0 10,0
| 5| Soil+appropriate rocks 15,0 150 150
6_| Soil-+appropriate rocks 20,0 20,0 20,0
ek Second set of
7 | Soil+Zeonak 10,0 10,0 10,0
8 | Soil+Zeonak 20,0 200 20,0
9 | SoiltZeonak 30,0 30,0 30,0
10 | Soil+Zeonak 40,0 40,0 40,0

The soil in this region is essentially represented by red soil for which the
acidic reaction (pH=4.5) and poor fertility due to a small content of nutri-
tional elements are characteristic,

Of zeolite-containing rocks clinoptilolite-containing tuffs from Dzegvi
deposits (Eastern Georgia) and phillipsite-containing rocks from Shukhti
deposits (Western Georgia) with a high content of basic mineral were used
in the work [5].

The marl deposits are widely represnted in the Zugdidi region and since
1910 have been used to grow maize, even on infertail soils typical for this
region. An increase in fertility is observed during 9-10 years [6].

All tbe experiments were carried out in the field conditions on field plots
of 14 m” in four replications. The total area of plots where the experiment
was carried out was 1680 m".

After proper the abo i d finely divided (0,5-1 mm)
rocks as well as their mixtures with poultry manure were applied into soil by
ploughing. The experiment was performed in two sets. In the first set of
experiments only rocks were applied into sojl. In the second set of experi-
ments a mixture of rocks with poultry manure, the co-called bioorganic fer-
tilizer Zeonak, was applied.

The first set of experiments respectively for clinoptilolite-containing tuffs,
phyllipsite-containing rocks and marl was carried out in six variants (alto-
gether eighteen variants). In a similar way the second set of experiments was
performed, The first and second variants were control variants, i.e. objects
for comparison. In the first variant maize was grown in pure soil (absolute
background) and in the second variant mineral fertilizers were applied in
terms of NgoPooKg, kg/ha (i.e. 273 kg of ammonium nitrate, 500 kg of calci-
um superphosphate and 143 kg of potassium chloride). In the third-sixth
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wvariants clinoptilolite-containing tuffs (phillipsite-containing rocks ard nsari]
were applied on each plot by ploughing in the amount of 5, 10, 15 ah'Y/
In the seventh-tenth variants a mixture of the above-mentioned rocks with
poultry manure in the ratio of 1:1 in the amount of 10, 20, 30, 40 t/ha was
applied.

Sowing of maize (Zea mays L), "Ajametis tetri" variety, was carried out
on 4 June 2001. Harvesting took place on 3 November 2001.

In the present work the results of the investigation of the effect of the
above-mentioned materials on maize grain and green mass yield and on some
technological indices of maize are presented. A problem of maize root de-
velopment under influence of rocks and their mixtures with poultry manure
is also considered.

The part of results were d to ical and statistical treat-
ment to determine the least significant difference (LSD) and the relative ac-
curacy of the experiment (Sx%) [7].

Results and Discussion

In Table 1 the data on maize grain yield in terms of centner/ha averaged
over four replications as well as relative indices of changes in the yield in
percentage terms compared to the first and second variants are given [8]

Table 1
Influence of some rocks and their mixture with poultry manure on maize grain yield in
centner/ha for 2001

Clinoptilolite-containing.

fs Phillipsite-containing rocks Marl
Yield gain Yield gain Yield gain
Variants Yietd | oguinst | against | v, [“against [ against | v ;4 [“against | against
variant | variant variant | variant variant | variant
i il 1 1l 1 1
% % % % % %
Finst 203 [ - 398 | 255 - 393 [ 250 B 395
Second 204 | 63 - 20 [ 647 - a3 | 652
First set of i
"hird ,1 [ 65.0 0.7 1,9 % -0.2 ). X 27
ourth 2= [593,7 55 4,1 £ 5.0 ; X 4.6
[ Fifth 9 | 76,5 2 .7 % 88 X X 65
[ Sixth L6 | 794 9 .4 X 152 & 13,3
ccond
Seventh 45,6 | 876 ] 12.9 % .0 14; 475 15,0
Eighth 480 [ 975 | 188 8 [ 1031 | 2, 504 | 1016 | 220
Ninth 493 | 1029 | 220 4 | 173 | 31, 547 | 1188 | 32,4
Tenth 513 | 1L | 27,0 0 | 1314 | 40, 582 | 1328 | 40,9
LSDy s=centner/ha | 1,5 2,5 10
Sx% 1.04 1.8 104

The data of the first set of experiments show that application of both
zeolite-containing rocks and marl into soil has significant effect on the in-
crease in maize grain yield and in a number of cases this effect is even stron-
ger than that of mineral fertilizers. So, clinoptilolite-containing tuffs increase
the maize grain yield by ~8%, phillipsite-containing rocks - by ~15% and
marl - by 13% as compared to maize yield obtained on field plots, where
mineral fertilizers were used in doses complying with agrotechnical require-
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ments. This positive effect, first of all, might be attributed to liming o $6il:
with high acidity due to the influence of rocks. Phillipsite-containing
have the strongest effect on maize yield, which minght be due to the struc-
ture of this mineral providing the rhizoshere of this culture both with opti-
mal water and air regimes and may be with a favourable microbial soil land-
scape.

The second set of experiments indicates that in all variants application of
a combination of the above-mentioned rocks and the poultry manure has
stronger effect on the yield of this culture as compared to mineral fertilizers.
In this case with increasing doses of Zeonak applied into soil the maize yield
also increases significantly. So, when clinoptilolite-containing tuffs are used
as a base, 40 tons of this fertilizer increase the maize yield by 27% in the
case of phillipsite-containing rocks and marl - approximately by 40-41%,
compared to the effect of mineral fertilizers. This identical influence of phil-
lipsite-containing rocks and marl may be due to some experimental error.

To determine the share of the poultry manure effect against the back-
ground of rocks, the maize grain yields of the sixth and eighth variants were
compared, i.e. where the equal amount of rocks (20 t/ha) was used.

The difference in maize grain yield between the sixth and cighth variants
is, respectively: for clinoptilolite-containing tuffs - 4.4 centner/ha, for phil-
lipsite-containing rocks - 3.4 centner/ha and for marl - 3.6 centner/ha. When
only rocks are used, the grain yield increases, respectively by 19.3, 23.9 and
21.8 centner/ha. Thus, the increase in maize grain yield is essentially due to
zeolite-containing rocks and marl.

Profitability of maize growing is determined by the grain output of ear
corn mass in percentage terms.

We determined this index as the average over ten ear corns selected from
cach experimental plot. The obtained data are presented in Table 2.

Table 2
Influence of some rocks and their mixture with pourtry manure on maize grain yield of
ear corn mass in percentage terms (%)

Variants | Clmoptilolite- Phillipsite- - o
containing tuffs | containing rocks
First 80.0 80.2 80.2
Second 80.4 80,6 804
E 7 Fishetofexpenmoite . 0
Third 802 802
Fourth 81.0 80.8 80.8
Fifth 81,2 814 81.0
Sixth 81.4 < 816 812
Second_set of experiments
Seventh 81.8 82.0 822
hth 828 82,8
Ninth 83,0 83.6
Tenth 85.0 85,6
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The table shows that application of zeolite-containing rocks and htkajﬁ :
well as their mixture wiiii poultry manure into soil increases maize grain
yield, especially when the mixture of these rocks with poultry manure is
used. In all cases with increasing doses of rocks and their mixtures with
poultry manure the maize grain yield is 85-86% per ear corn. In the former
Soviet Union this index varied within 75-85%.

Accordingly, with an increase in the yield of maize grain mass per ear
corn the ear corn cob mass decreases and is, on the average, 18-23%. In our
case this index decreases from 20 to 14% under the influence of rocks and
their mixtures with poultry manure.

According to literary data [2]. the mean maize ear corn mass is 250-300
g. However, in our experiments this value is significantly decreased and var-
ies within 131-190 g. This might be connected with the maize variety and
with some soil and climatic factors. Application of zeolite-containing tocks
and marl and their combination with poultry manure increases slightly the
ear corn mass. It reaches its highest value in the tenth variant (Table 3) and is
roughly by 38-40% (180-190 g) higher against the second variant.

Table 3
Influence of some rocks and their mixture with poultry manure on the mean maize car
corn, g (for ten ear corns)

C““°P“‘°L1“J'§f‘:°m”‘“"‘g Phillipsite-containing rocks Marl
Aean Change in ear Mean | Change in ear com Nein Change In ear corn
Variants | ear | comis ear mass, ear =
com |22 | againgt | againgt | 8N | oo againg | 2680
mags | VATANE [ VANt | e | variantt | ARE | fass | varianet | VRISt
1 hid hid Dl
& % | % 5 % | % g % %
First 1170 00 | -105 [ 1175 0,0 133 | 1172 | 00 12,0
Second | 1308 | 11,0 00 | 1355 | 153 0027 1303 13T 0,0
ifst set of experiments
Third | 128, 94 FRES BN v 24| 1302 [ 117 23
Fouth | 1380 18,6 61| 1405 | 196 37 1397 | 192 5
Fifth 141,2 | 207 80 | 1425 | 213 52 1419 | 217 5
Sixth 1440 | 23,1 10,1 | 1488 | 766 98 1464 | 249 5
Second_set of experiments
Seventh | 1500 | 282 14,7 155,0 319 144 1525 30,1 14,5
Eighth 1600 | 368 223 166,0 413 _225 163,0 39,0 224
Ninth 170,5 | 45,7 | 304 | 1380 | 57,5 314 | 1743 | 487 30,9
Tenth 180,8 | 54,5 | 382 | 1900 617 402 | 1854 | 582 352

The mass of 1000 seeds is another important technological index, since,
when sowing large heavy weight seeds, heavier yields are always obtained as
compared to sowing light weight seeds. Generally, this value depends on the
culture variety, climatic conditions, soil, agrotechnical level, particularly on
predecessors in crop rotation and fertilizers [2]. On the average, the mass of
1000 maize grains is 210-300 g. In our case (Table 4) it is shown that appli-
cation of rocks alone makes it possible to obtain heavy weight maize gtains,
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on the average, of 450-460 g, which is by 7-12% higher than the reguis;
obtained in the second variant. )
Even more impressive results were obtained when a mixture of rocks
and poultry manure was used. The highest index was observed with the use
of a mixture of phillipsite-containing rocks and poultry manure - a mass of
1000 maize grains is equal to 580 g, i.e. by 61% and 38% higher than that of
maize grown in soil both with and without mineral fertilizers (Table 4).
Table 4

Influence of some rocks and their mixtures with poultry manure on the maize grain
mass (1000 grainds), g (the average over four teplications)

’7 e Phillipsit rocks Marl
Change in the Charige in the mass Change in the mass
Ve | 55 | memCombgrang | MOF | dooguing | "GP | 1000 ging
1000 | sgainst | 2% | 1000 | against | 28 | 1000 | against | BN
variant variant variant
grains | variant] s grains | variant I [ grains | variant1 bis
5 % % 2 % % 2 % %
First 380,0 | 00 “12,5 | 3600 | 00 142 | 3500 00 -14,6
Second | 400,0 | 14,3 00 | 4200 | 167 0,0 | 4100 | 17,1 0,0
First set of experiments
Third | 400,0 | 143 00 [3800] 56 55 [ 3%,0] 114 5.0
Fourth 400,0 143 0,0 400, | 15k 48 410,0 1 00
Fith | 4500 | 286 | 125 |4300 | 194 24 4400 [ 257 | 73
Sixth | 450,0 | 286 | 125 | 4500 | 250 7,0 | 4600 | 314 12,2
Second set of
Seventh | 400,0 | 143 0,0 | 4400 | 220 48 4200 | 200 | 24
Eighth | 4500 | 386 12,5 | 4800 | 330 143 [ 4700 | 343 | 146
Ninth | 500,0 | 429 | 250 | 5400 | 500 290 | 5200 | 485 | 268
Teath | 550,0 | 57,1 37,5 | 5800 | 61,1 381 | 5700 | 629 | 390

Due to the high content of nutritional matter, maize is believed to be one
of the best concentrated stock feed, especially during pig and bird fattening.
Silage made of stover is the best feed for horned cattle and pigs. 100 kg of
such silage contains up to 36 feed units.

In Table 5 below the data on maize productivity as to green mass (leaves,
culms) depending on the variants of the experiment are given.

From the first set of experiments it is clear that when using rocks alone
the highest maize green mass yield is recorded only on the plots enriched
with phillipsite-containing rocks. It exceeds the maize yield on all the rest
plots, were mineral fertilizers were used.

Application of phillipsite-containing rocks in amounts of 20 ton/ha in-
creases the maize green mass yield by 43.0%, while application of mineral
fertilizers - only by 31.5% against that of maize green mass obtained on the
plots without mineral fertilizers (absolute background). Actually, identical
results are obtained with clinoptilolite-containing tuffs and marl, but they
are somewhat exceeded in efficiency by phillipsite-containing rocks.
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Influence of some rocks and their mixtures with poultry manure on maize greé
productivity in centner/ha for 2001

Clineptloltecontaining | gy pite containing rocks Marl
Yield green mass Yield green mass Yield green mass.
Varians |y Cagaint [ against | iy [agsiost | sgainst | y,q | cganst | apaisst
vanant | variant varant variant vaniant vanant
I o I I I I
a/ha Yo % gha % % gha % %
First 588 [ 00 [ 97 [995 | 00 | 235 [ 992 [ 00 | 7%
Second 109,5 10,8 0,0 1308 315 0,01 1200 21,2 0,0
First set of
Third 24 | 104 [ 128 ) B 38
Fourth 50| 127 135 34 3 76
Fifth 2.1 2 10 X 73 7] 126
Sty 66 3 [, 89 7 154
Second set of
cventh ] 35 5, 5 50 404 | 15
ighth (3 3 1 5, 6, 47,2 1,
linth. 2| 47 4 5, 8, 0, 51,2 24,
eath N K X 2, % 57 570 | 2
LSD, smcentuetia | 65 29 16,1
Sih 238 038 5

The results of the second set of experiments show that the effect of the
combination of phillipsite-containing rocks and poultry manure on the maize
green mass yield is most pronounced. So, 40 ton/ha of this fertilizer increas-
es the maize green mass yield nearly up to 160.0 centner/ha, while in the
control it is ~99.0 centner/ha (absolute background) and 130.8 centner/ha
(control with fertilizers). Marl and clinoptilolite-containing tuffs and their
combination with poultry manure have somewhat less influence on the maize
green mass yield. However, all of them are more efficient in their effect on
the maize green mass yield than mineral fertilizers.

The root system of plants is the main factor in productivity of agronom-
ical plants. At present the root system is known to have the following four
functions: 1. Moisture uptake, 2. Supply with nutritional matter, 3. Plant
fixation in soil and 4. Participation in the process of hormonal plant growth
regulation. So, development of a powerful root system facilitates the growth
and development of agronomical plants and hence their yield.

It is known from literary sources [4] that application of zeolite-contain-
ing rocks into soils protects the root system from physical, climatic and bio-
logical stresses which in a number of cases depress and inhibit the growth of
plants.

In Table 6 the results of the influence of the investigated materials on
development of the maize root system, in particular of the spur root are pre-
sented. It is shown that application of mineral fertilizers into soil increases
the spur root length by 35-40%, only of rocks - by 84-88% and of a mixture
of rocks with bird manure - by 100.00-111.0% compared to that of the spur
root of maize grown in pure soil. Probably, this effect is due to the favour-
able water permeability regime in the plant rhizosphere as well as to reduced
weed germination.
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Influence of some rocks and their mixtures with poultry manure on development of the
maize root system (the average over four replications)

C““"P"“’i“:’;{:"‘““‘"‘“g Phillipsite-containing rocks Marl
Change inthe Change inthe Change inthe
oieio | por length Spur length Spur length
root - against | root against | root against
length | 2830 | ooy | length | 2890 | ok | lengtn | fERINS | SL
veriant1 | *F variant1 | "% variantT | 770
om % % om % % om % %
First 250 | 00 375 | 26 0,0 2555 | a0 329
Second | 40,0 | 60,0 0,0 5, 34,0 00 | 380 | 490 0,0
First set of experiments
hird__| 35,0 0,0 ee12,5 ] 35 34,6 00 [ 360 | 412 =g
ourth 40,0 0,0 0,0 0,! 538 14,3 41,2 61,6 84
[Fifth 45,0 0,0 12,5 6,1 76,9 31,4 45,5 784 19,7
[ Sixth 47,0 8,0 4% 48,1 84,6 37,1 47,5 96,3 25,0
Second set of experiments
Seventh 40,0 60,0 0,0 45,0 731 28,1 43,0 ,6 132
Eighth | 450 | 800 | 125 | 480 | 846 | 371 | 465 4 22,4
Ninth | 4 92,0 | 200 | 52,0 | 1000 | 486 | 500 1 31,6
Tenth | 500 | 1000 | 250 | 350 | 111,0 | 57,1 | 530 .8 3955

Thus, the obtained results indicate that some qualitative and quantitative
maize indices can be increased without using mineral fertilizers by applica-
tion of zeolite-containing rocks as well as of the local domestic raw material
- marl. Its deposits are perfectly represented in the region where field exper-
iments on maize growing were carried out. It is shown that the effect of
application of the bination of zeolite-containing rocks and marl with
poultry manure on maize yield exceeds substantially that of mineral fertiliz-
ers on maize productivity in local conditions.

P. Melikishvili Institute of Physical and Organic Chemistry
Academy of Sciences of Georgia
Agricultural Co-operative "Chkadushi"Zugdidi region, Chadushi village ~ Received 27.09.2001
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K BO3MOXHOCTY MOBBILIEHUS YPOXKAWHOCTU
KYKYPY3bl BE3 MCIIO/Ib3OBAHUSI MUHEPAJIbHbBIX
YAOBPEHMI

Pesome

Dkcrnep Tamu, np B I10JIEBBIX YCI0BUAX B 3anaauoi [py-
3un (3yrauackuii paiioH) Ha CPaBHUTENBHO HEILIOAOPOAHON MouBe, Mccie-
AOBaHO BIUSIHUE KIWHONTHJIONUT- U q’HIITII’IHCHTCOnCp)KﬂLUHX TOPHBIX 1O~
POA, a TaKXKe MepreJis, Nopo/ibl C BbICOKUM COZCPIKAaHUEM KallbLiHs, H UX CMe-
ceii ¢ NTUYbUM NOMETOM, BHECEHHBIX B IOYBY, Ha MPOLIECC POCTA U Pa3BUTHS
KyKypy3si. IT uTo Y X MaTepuajoB Monao-
JKHTENBHO CKa3bIBAETCS Ha KAUECTBEHHBIE W KONMUYECTBEHHbIC MOKA3aTe/H
3TOH CENbCKOXO3ANUCTBEHHON KYNBTYpPhI.

VCTaHOBJICHO, 4TO 3D(EKTHBHOCTH MPHMEHEHHs KOMOHHALMN LEeonuT-
COEPIKAILUNX MOPO M MEPTeJis C MTUYLHM IOMETOM Ha yPOXKaHHOCTE KyKypy-
3bl B 3HAYUTENbHOM CTENEH! NPEBOCXOANT BO3JEICTBHE MUHEPANBHBIX Y100~
peHuii Ha NPOAYKTUBHOCTH KyKypy3bl B MECTHBIX YCJIOBMSAX.
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M. SULADZE, R. TSISKARISHVILI, T ANDRONIKASHYHq

v

STATISTICS OF ZEOLITE STUDY DEVELOPMENT
IN GEORGIA

Summary

The number of publications devoted to the history of chemistry develop-
ment in Georgia is rather small. And no works on zeolite obtaining, study,
investigation and application from the view point of the history of chemistry
are avaiable.

The present work gives the outline of relative statistics of work progress
in the sphere of zeolite study in Georgia.
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M. SULADZE, N. SKHIRTLADZE, R. TSISKARISHVILI,
T. ANDRONIKASHVILI

ON THE HYSTORY OF RESEARCHES
ON DISCOVERING NATURAL ZEOLITES IN GEORGIA

Georgia, one of the small Transcaucasia republics, has a wide variety of
mineral raw materials, including natural zeolites [1]. The scientific interest
in these minerals, so-called magic stones ("La roca magica"), acording to
prof. E. A. Mumpton’s graphic phrase [2], arouse in Georgia as far as the
19th century. Since that time numerous investigations on discovering natu-
ral zeolites on the territory of Georgia, studying their physico-chemical prop-
erties and defining a possibility use of these minerals have been carried out.

So far theree major monographs reflecting investigations by Georgian
scientists in this direction have been published: "Zeolites of Georgia", Tbili-
si, 1951, ed. Georgian Acad. Sci. (author - G. Gvakharia); "Sedimentary Ze-
olites of Georgia", Thilisi, 1991, ed. Tbilisi University (author - N. Skhirt-
ladze) and "Natural Zeolites", England, ed. Ellis Horwood, 1992 (authors -
G. Tsitsishvili, T. Andronikashvili, G. Kirow, L. Filizova).

At present of forty six species of natural zeolites presented in the G.
Gottardi and E. Galli monograph [3], only sixteen different natural zeolites
have been discovered on the territory of Georgia.

There are numerous classifications of zeolite occurrences reported in the
literature. The present paper classifies natural zeolite occurrences into two
main groups [4]:

1. Zeolites filling veins, cracks and cavities in rocks (of hysteromagmatic
and hydrothermal origin).

2. Rock forming zeolites or zeolites of sedimentary origin.

These two groups of zeolites are formed by variable geological process
which define composition, dimensions of the occurrence, zonation and dis-
tribution of minerals, etc. The correlation of a particular occurrence with
one genetic type or process is hindered by the fact that in some cases there is
a superposition of various processes during mineral formation.

In the table below the natural zeolites of first group of hydrothermal or-
igin, found in geodes, cavities and cracks in rocks are presented.

As for the second group of natural zeolites of sedimentation origin, in
the 1948's industrial deposits of the analcome-carrying rocks with the host
mineral content of 60-85% were first discovered on the territory of the Sovi-
et Union, namely in Georgia (Kutaisi-Gelati region) (discoverers - G. Dzot-
senidze, N. Skhirtladze).

Initially it was assumed that this zeolite-containing rocks can be used for
production of metallic aluminium and caustic soda. However, according to
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the calculations, realization of such technolchcal process is not pm{ table;
In 1955 rich deposits of sedi ion origin - ite, in th
Thilisi were first disccvered (N, Skhirtladze). The thickness of thes. .au-
montite tuffs reaches tens of meters with the laumontite content up to 70-
75%. Among other sedimentary zeolites in Georgia, a clinoptilolite-heulan-
dite group occupies a highly important place. The major deposit of this zeo-
lite was discovered in the vicinity of Dzegvi and Tedzami villages in the
1960’s-70’s (discoverer - N. Skhirtladze). It was initially used as ornamental
stone. The averange thickness of these zeolite-containing rocks with clinop-
tilolite is 60 meters and the amount of clinoptilolite varies within 50-85%.
However, it should be assumed that it is already for a long time as these
deposits have been in operation to use zeolite-containing tuffs as ornamental
materials. So, the ancient temple, a historical monument of Georgia, famous
Svetitskhoveli (11th cent.) built in this region, was decorated exactly with
zeolite-(clinoptilolite)-containing tuffs.

Table
First-group natural zeolites first discovered in Georgia [5]
Zoolite Year of discovery | Discoverer
Heulandite 1844 Eichvald
Chabasite 1885 (1 Tsulukldze
[ Stilbite (desmine) | 1887
Laumontite 1893 R Zemyatchenski
Analcime 1500 Visniakoff’
Natrolite 1906 K. Glinka
| Tomsonite 1906 K. Glinka
Mesolite 1906 K. Glinka
Scolecite 1935 (1951) V. Petrov (G. Gvakharia)
Mordenite 1945 (1948) D. Belyankin, V. Petrov (N. Skhirtladze)
Erionite 1968 G. Gvakharia, T. Batiashvili
Harmotome 1976 V. Gogishvili
Ferrierite 1985 R. Shubladze, B. Gogoladze

In 1970 relatively rich deposits of mordenite of sedimentary origin were
discovered in the eastern part of Georgia: Bolnisi-Ratevani, thickness - 40
m, mordenite content - 40-50%.

Phillipsite-containing rocks were also discovered (A. Mikhailov) in the
south of Georgia within Akhaltsikhe depression in 1975. The zeolite con-
tent in these rocks does not often fall below 50%. However, in some regions
monomineral zeolite rocks are found. In 1985 in Guria, in the Shukhuti-
village environs, in the spurs of the Guria Range, phillipsite-containing rocks
of the thinckness reaching 84 m with the zeolite content within 60-80%
were discovered (D. Akhvlediani, K. Matskhonashvili).

Unformately, today for some objective reasons no intensive work in dis-
covering natural zeolites is being performed in Georgia, though a probabili-
ty of their occurrence in the republic is rather high. Potential reserves of the
zeolite raw material in the depths of our republic are rather rich. They are
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favourable for development and can satisfy the needs of agriculture afdh¥
dustry for a long period of time.
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M. B. CYJIAJIZE, H. . CXUPTJIA/I3E, P. I1. LIMCKAPHUIIIBUIIH,
T. I AHAPOHMKAIIBWIIA

HMCTOKH MCTOPUU PAZBUTHS UCCJIEAOBAHUMI 110
BBIBJIEHHIO IIPUPOMHBIX IIEOJIMTOB B I'PY3UH

Pesome

Hay4uslit HHTEPEC K IPUPONHBLIM HeonHTam B I py3uu Bo3HuK enre B XIX
Beke. B HacTosIIee BPEMst Ha TEPPUTOPHH peciiyOiiuky BEIBIEHO 16 npuposi-
HBIX [EOJIUTOB KAK SKUIBHOTO, TAK U CEAMMEHTAIIMOHHOTO TPOUCKOAKICHHS,

) HECKONIBKUX MECTOPC TPUPOTHBIX HEONUTOB
CEAMMEHTAHOHHOTO MPOMCXOM ICHHMSI IPOMBIIUIEHHOTO MacITada.

0G5S TGS ~ JTIATEPATYPA - REFERENCES

1. Munepamsusie pecypest CCP I'pysuu (o pen. C. A. Tonabpenunse).
Tuduuc: Tocrexusjiar I'pysun, Texuuka na mpoma, 1933,
. F. A. Mumpton. Proc. Natl. Acad. Sci. USA, 1999, v. 96, 3463-3470.
G. Gottardi, E. Galli. Natural Zeolites, Springer-Vertag, Berlin, Heidel-
berg, New~Y0rk Tokyo 409, 1985. :
4. G.V Isitsishvili, T. G. dronikashvili; G. N. Kirov, L. D. FilizovaNatu-
ral Zeolites. England, Ellis Horwood, 295, 1992.
5. N. Skhirtladze. Genetic Groups of Georgian Zeolites, Their Maifi Depo-
sits and Manifestation. Georgia, Tbilisi, State University, 26, 1997.

w N

369.



LOBGNBITMIs BIGENIGIBSMS SS5RINN 35G63
M3BECTHUSI AKAJIEMUW HAYK I'PY3UA
308000 LIGOS 2002, . 28, Ne3-4 CEPHSI XMMUYECKASL

KPATKHUE COOBIIEHM
VK 541.623+54:530.145
2. JOK. UYPLIVIIMS, K. A. KEPECEITUI3E

OCOBEHHO CTA TAYTOMEPHOI'O PABHOBECWSI
DMTO3UHA Y I YAHUHA

Vi3yueHuE aMHHO-MMUHHOTO M KETO-EHONLHOTO TAayTOMEPHOrO PaBHO-
BECHSI MMEET BKHEHIIICE 3HAUCHUE JULL KOJIMECTBEHHOTO ONMCAHMs MHOIUX
Guonoruueckux npoueccos B JIHK. O e HPOTOTPONHBIE NEPETPYIIIK-
poBku 1o JIosauny [1] MOTYT yHpas/isiTh My TALIHOHHBIMU IPOLECCAMMU B KK~
BO# KeTke. VIMEHHO NIC3TOMY TayTOMEPHOE PABHOBECHE 3THX OCHOBAaHHMI
GBUIO MOAPOGHO U3YHUEHO METONAMH MOJIEKYJISIPHON CIIEKTPOMETPUH [2-4]u
KBaHTOBOW xuMuH [5, 6].

C HeIBIO U3y eHUs HEKOTOPBIX CTPYKTYPHBL i Ha TayTo-
MEpHOE PABHOBECUE NPOU3BOIHBIX MTO3MHA (1) 1 ryaHuHa (3) COBPEMEHHBIM
KBaHTOBO-XMMMHYECKAM METOAOM AMI [7] GbutM paccCuMTaHbl X 3apsbl HA
ATOMAax ¥ SHTATHIMH TayTOMEPHBIX (hopM (AH). KOHCTaHTbI TayTOMEPHOIO paB-

nosecust (Kp) Bbr 1110 TEPMO; Ko# popmyste g K =-AAH/2.3RT.
R R
% 2
RN R\')\(N\H
| 2 NN
N I~
ne el
e} o

} 4 2
e R', R> = H, CH,, OCH,, NH,, Cl, CN u NO,.

Pe3ynbTaThl pacueToB NpUBENEHs! B Tab. 1. U3 5104 TaGmMIBI BUIHO,
4TO AEKTPOHOAKIENTOPHbIE 3amecTuTem (R = OCH,, C1, CN, NO,) B uuro-
3WHE 3HAYUTECIILHO yMeHLIHaIOT BEJIMYMHY KOHCTAHThI AMHHO-MMHMHHOTO Tay-
TOMEPHOTO PABHOBECHS 110 CPABHEHHIO € JIEKTOPOHOAOHOPHBIMH 3aMECTUTE-
J1siMu. BKJIIOYEHUE METOKCH-TPYIIIEL B IPYTIIE JIEKTPOHOAKLSITOPHEIX 33~
MecTHTeNnel 00YCIIOBIEHO €€ OTPUIATEILHBIM ME30MEPHBIM ahdexTom.
OJHAKO KOPPEJLIIKS C BEMUMHAMY 3aPs/1a HA ATOMAX a30Ta Gy qy HE Ha0IIo-
naercst. DNEKTPOHHOE BIIHAHUE 3aMECTHTEICH R na K; Taioke HE OnmMCHI-
BaeTCs KAKMM-HHOYAb KOPPEJALMOHHBIM COOTHOLIEHUEM. Takoe HECoOT-
BETCTBHE CK. npencT o }HOM XapaKTepe BIMsHHS
3aMECTUTEIICH Ha JJIEKTPOHHOE CTPOCHHE PEAKIMOHHBIX LEHTPOB MOKET
GBITH OOLICHEHO 0COGEHHOCTHIO PACIIPEEICHHS 3aPS/1a BHY TPY MHOTO(DYHK-
IMOHAILHOTO IMPUMHIMHOBOIO F€TEPOLMKIA.

Pe3y/sTaThl aHAIOTHYHBIX PACUETOB [Ulsl TYaHWHY IPUBECHE! B Tabm. 2. U3
AHATM33 JAHHBIX STOR TaGJIMIE! BUJTHO, YTO BENIMHMHA 3aPs/IA HA aTOME KapOo-
HUJTHHOTO KHCIOPOJIA ), KAK IPOTOHOAKIIEN TOPHOIO HEHTPA, JIMHEHHO YMEHL-
IAETCS B 3aBUCHMOCTH OT FAMETOBCKHX KOHCTAHT META-3aMECTUTENER ).
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H\N S J T>_R H N ril>—R
i H H
3 4
TaGnuna 1
Jlanubie pacuera TayroMep P pe IX LUTO3HHA
Saveorrenn | 08 | gk o
6. 118 0358
7.1 125 20331
Tl -125 -0.367
196 326 034
175 307 2036
188 -3.30 -0.35:
406 712 034
16.8 295 034
80 -1.40 -0,35
173 -2,89 -0,35
10.0 95 035
59 -1,03 -0.361
103 -180 20356

C #pyro# CTOPOHEI, 3aBUCHMOCTH IgK, OT g, COXpanseT JMHEHHBIN Xapak-
TEP JIMNIL /U YICKTPOHOAKIEHITOPHEIX 3aMECTUTENCH, DTO, MO-BHAUMOMY,
OOBACHACTCSA TEM, YTO 3apsi/l Ha aTOME a30Ta (q:), KaK TIPOTOHOAOHOPHOM
HEHTPE, HE KOPPEIMPYET C FAMETOBCKOM KOHCTAHTOM.

Tabnuna 2

Jlamme pacuera Tay ryanmuia
R wﬂé&% IgKr | K, 10° | " ' & —l
i 4 256 | 276 | 0321 | 035 | 0
Ci, 55 263 | 234 | 0323 | 0350 | 007
i 5, 280 | 1,60 | 0322 [ 0350 | 016
C 4 2,56 | 2,76 | 0315 | 0351 | 037
NO, 7 307 ] 085 | 0297 | 0364 | 071
Ny 13 | 3731 019 | 0279 | 0339 | 176

Oco6oc BHUMAHVE NPUBIICKAIOT PACICTHI I'YAHWHA, IPOTOHUPOBAHHOTO
110 atomy a3ota N, Tak kak B cocrase JTHK tako# Gopme oTBOaMTCS 0c060€
BrMManue. Kak BuHO u3 1abn. 2, Bemuuna K Ui IPOTOHHPOBAHHOTO rya-
HHUHA 3HAYUTEIHLHO €TCsI 110 > € oCTa. TIPOU3BON-
1BIMY. TaKOE OJIOKEHUE MOKET CIYKUTD JUL7 OOBICHEHHMS YACTOTHI My TALAH
B pesynbrare yasrpaduoneTororo obnyuenns JTHK.

v, Ms. Jhxasaxummii Tloctymano 24.12. 2001
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babonidg

sbodeborgy Bobggneemddebuero Jaobemb-jodonin dgmmmel AM1-b
803199698000 omge obe Go@bobol o aebobol s¢m3g¥g dubéob oo
gbansgn3ool Logogoggdo. Eohiggbydo 0gbs, 68 ba09¢r00 Ygdebsge80 20300 ol
sdobi-0dobigbo Genbeighieo Frbsbfmbebob daedagel Fos wodmgcey-
Beyzerdol BodBo(saemgBol gerg @by L8y 3oBLsgzntrgdaes oo
@b 0dbobinérndl Ierpribotgbacro grabobobogol Ragtgdaxmo asemaemgbo,

3ol Bobgegoon Febifmtrtol duedogs 3663g6gcergbor dgobrgds bbgs
FaBBaggergbiogbuis Bgubgoo. sbgorn gometugbe Fyoderghs godeiggbydimm ofbob
©63-0ls syem ool bboggdals 3 339300b bobBobrol Bydczetrgbols
obioblBggroc.

E. CHURGULIA, J. KERESELIDZE

THE PECULIARITES OF TAUTOMERIC EQUILIBRIUM
OF CITOZINE AND GUANINE

Summary

By means of modern semiempirical quantum-chemical method AM1 the
charge on atoms and enthalpies of tautomeric forms of citozine and guanine
were calculated. The existence of linear correlation between of the constant
of amino-imine tautomeric equilibrium and electronic properties of substi-
tute was shown. The tautomeric equilibrium constant greatly decreases for
protonated guanine. This fact can be used for elucidation of the decrease in
frequency of mutation during ultraviolet irradiation of DNA.
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19ASGINBITTLs BABNIAIBI SS5RIHNNs 85369
M3BECTUSI AKAJIEMWM HAYK I'PY3UN
30800k LGOS 2002, T. 28, Ne3-4 CEPHS] XUMHUYECKAS

3. 358530d3, Q. 853356043, &. 1L53LMENY, 8. MHBNB3NO

2-BI60-1,1-R0I0NOX-3-(3'-306S0L)N6RIEOL 0BMBIGILD
SIGHSBGMBNRIBOL LOBAIIBO RS 33T

sroig hoogbeo aoarm@mbnb bo\gdd(}d@‘ﬁﬂ [1] Gohggbgdo oye, ¢rend
36%mgrol sgnjormoland 9 6-3,6-wocagroo s dobio o=
Gadodon afyre ) doBol m‘)g Bobsb Boopgds 2-ggbors-1,1-
@ogoeer-3-(3* '3’150"@)"[@J50 ([) bodbyy “BE‘UE“UI oA -)u\ g Loborgh
980 Gogo Fobdmgduryo: strbewgdsggdo [2], Jobexrobol ganeol omo-
@ecgbo b@&,«gjoﬂ&,g@n SBogreigo [3] o 3mdobgdol b ddo [4]. bs-
byereoedé, 2-gBogn-1, 1wog 3-(3"-3gE @0 )obgbob Bmdotgbom CGE
abs séagdo cansbol Q}B&g(‘m@ sy anmaﬂ@n oy amsma(»man@n c,H,QBr(n)
.8 120-121° 50% goderbog 30 Brcsdoggols (LD bernd -
AT 'Hr]l)‘-]osqmq‘ oo oo "B, ©o ~C Ldgd-
903 @oragor oo béob Sanbebiyabs By s, Gob bogindycty
Béordogo (IT) 3sbugbeadls 2-gnbog-1,1-goy 3-(37-3g6-
Soir)-6-58dokegbls [5].

CH, —CH. CH,—CH
=7 2 3 2 2 3
- \CH,—CH HC = ctiy=(cH;
! cu €
Hsc H, H,c CH,
1 11

oatdgegbeon G garggeb 38 Bedstrmeegbon, hggh hogodaérgo 2-ggogs-
1, 1-oogoog-3-(3"-396éoe)oboghols (1) BbmBatags oblbzogadyen Sotmbdgs3o.
Bo@efgbuiro saeaaob Fgeasse Jgbsdmadammo asbs, seby domgduie mbo-
BéreBowersh (I1) ghaorse, 3odmpgnym méo Bogmogbyds: . ¢ 164-168 (11D
30deabiogemoon 20% s . & 250-251 (IV) gedebsgrmom 15%. gemgdghdato
sBagndbobo o ubbdgddbrbsmnemo debacgdgbob Loeymdgaerby mowmagbor abs,
e gls Bogenngugbydo Iy gxsdo Fgo3eaa6 Bradob canb sl s Fotdrore-
30696 F6egdb. Bobb-Ugd o aosmpbimes Jasetmdagm Jomdstmbdyde:
Hedgiby R-10-10 B RYBERMAG (bogyérsbagon).

Boghongbo (TIT) o (IV). 100 3er-006 Fgoce néremgblgogéiol gormdsBo deigo-
59U m0011 afodo BebBoterdoeo (T) s Gogew aogblgbor 10-103c CGE
Bo. momegaen Joorpsbl @ogedsdnm 13 bemdo, goblbogro 10 dgm CGEBo oo
304, 3 g c0obol AB3ghedtdty. 3ol Bylrns bémdatgdol gogh-
c00Bgdueo blBstowsb gs8blByemal @o Jobdo btedol dmaengBol Fywnsse
Bogowge Bemobn dobo. s(gdmbol @odsgdol Fydrgs o8 8sbob oo Bofore
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o BUEs thoci Tebbgbo 4 st (babHen (o dhe o g0o 0 e
aomblBgemo oo,

5065630 goblBogmo Boformogob 2 b 8eazomgBol Bgdeogs dogomyor
3yor0 3bmdcn (5.23), &mamb @@ogonﬂ@ ao@oéﬁnb@)(’ﬂbnm asbozol
o o(39Bmbols (3:1) Babygzow 330300 oy 3
an . @ 120-121, aoambcgq‘nm 50% coo m@&oaﬁmaom (D) ¢». &. 164-
1657 4o3mlisascmo 20%.

Bodeagbos, %: Br 50,28; 50,35; M’ 634; C,,H, Br,.

a0dmogerogmos, %: Br 50,47; M 634.

239¢80 goggbbbyero bofe 6 (1,9 ) 3030 7ghowo 3oag0bEy-
B0 8gbBeamobio oo oog@m&ab Botggosb (4:1) 3edmgmaogmos GadésodémBaen
(IV) 0. & 250-251°, podembogoeno 15%.

Bodeagos, %: Br 50,22; 50,31; M 634; C,,H, Br,.

a58cgmogos, %: Br 50,47; M 634.

() oo (IV) Gobsdémogbol Fgbgammo bobzob emm3a ndemgge @3-
Loob.

bLE

Loj | 55300l 3. Bgcmoegagrels lisk.
TEe (»a@)\,ﬂ@n JoBoob abbom@e Bydealmos 10.09.2001

M. L. BAHIAKI/IHZ&E . I. YABUAHM/IZE, I. I. CAMCOHWUS],
M. A. PAMUAIIIBYJIA

CUHTE3 U UCCJIEJIOBAHUE
V30OMEPHBIX TETPABPOMUIOB
2-OEHWII-1,1-TASTAJI-3-3'-TEH T DAHAEHA
Pesome

Tlokasano, 4to 6pomupoBanueM 2-(penm-1,1-musTan-3-(3'-neHTHINHH-
ZeHa, HApsly C PAHEE Oy IEHHBIM MOHOOPOMHUIOM - 2-(henui-1,1-msTmii-
3-(3'-nenTrN)-6-6pOMUHAEHOM C T. 11, 120-121", BELACICHO B3 HOBLIX H30~
MEPHBIX TETPAOPOMHU/IA, UMEIOMIMX T. L. 164~ 165" n 250-251°.

M. VASHAKIDZE, D. CHAVCHANIDZE, G. SAMSONIA,
M. RAMISHVILI

SYNTHESIS AND INVESTIGATION
OF ISOMERIC TERTABROMIDES
OF 2-PHENYL-1,1-DIETHYL-3-(3'-PENTYL)INDENE
Summary

It has been shown that by bromination of 2-phenyl-1,1-diethyl-3-(3'-
pentyl)indene along with early symesmcd 2-phenyl-1,1-diethyl-3-(3'-pen-
tyl)-6-| brommdene withm. | 120-121° two new isomeric tetrabromides with
m.p. 164-165° and 250-251° have been obtained.
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PENEH3HH

PEIEH3UW HA MOHOT PA®UIO

M. I Llunnaaze, A. 1O. Lusaaze, C. JI. Ky3neuosa,
I'. B. Llunnangze, JI. JI. HanerBapuaze, H. A, Kyuuasa

"KoopauHauuoHHbIe COeIMHEHHSI METAILIOB
€ ITHJICHMOYEBHHOI M OMUHKIHYeCKHM K
OucmoueBuHamu'"

Mouorpadust U3BECTHBIX IPYy3HHCKAX YHEHBIX, CPEAM KOTOPLIX, KPOME
M.I" Hunnanse, wien-kopp. Poccuiickoi Axanemun HayK, AUpEKTOp HHETH-
TyTa Qusnucexoit xumun PAH A JO. Iusajse u 3aB. 1a0. HHCTUTYTA HEOP-
TaHUYECKOM Xumun # dtekrpoxumun AH I'pysun akanemux I'B. Llunnanse,
ABISIETCS CEPHE3NBIM BKIIAZIOM B KOODIMHANMOHHYIO XHMHUIQ

ABTOpBI HOCBATHIIH 5Ty MOHOIPAUIO U3YUEHHIO CTPOCHUS U CBOHCTR
KOOP/IMHAIMOHHBIX COC/IMHEHUH METAIUIOB € YTHIICHMOUEBMHON U OALAKIIH-
HueCKkuMHU GreMouesunamut. TIpu 5TOM UEHTPATBHOE MECTO 3aHUMAIOT BOII=
POCHI ACTANILHOM XapakTepreTricn MK-ClIeKTpajibHbIX K PEHTIEHOCTPYKTYD-
HBIX XAPAKTEPUCTHK KOC SHHBIX €O iy X JTUTaHIHBIX
cucrem. Oco60 CiielyeT OTMETHTE, UTO aBTOPBI HE OCTAHOBMIINCE HA TPAALIK-
OHHOM MOJIXOJIE K U3YUCHHIO CTPOCHHS MOUEBHHHBIX KOMIUIEKEOB; & YASTHIH
MHOIO BHUMAHMS OIHCAHMIO OCOOEHHOCTEH TOHKOM CTPYKTYPhl ITHIIEHMO-
UEBUHBI U OMIMKIIMYECKUX OMCMOUEBUH. B 5TOM CB3M, OUCHB HOJIE3HBIM
TIPEJICTABIISIETCS OMMCAHUE PE3YILTATOB KBAHTOBOMEXAHHUCCKUX UCCIEHO0-
BaHUil YIEKTPOHHOIO CTPOCHUS M CTICKTPANILHBIX CBOHCTB STHX JIMTAHIHBIX
cucrem. IIpUBIeKaTebHO NPEICTARICHb! PEAKUMOHHAsS CIIOCOOHOCTS MOME-
BUHHLIX JIAFAHJIOB M X METAIIOKOMIUIEKCOB.

Ha nawm s3raz, peHeHsupyemMyio KHUIY FPy3MHCKHX dBTOPOB CICAYET
1IEPEUB/IaTh, JIOMOIHUB €€ CHHTE30M MOYMEBHHHAIX JIATAH/IOB B HX KOMILIEK~
COB, a TaK>KE HOBOH JIMTEPATYPOi.

Bacnyennbii gesTens Haykn Poceuniickoi Denepaiuu,

Jaypear rocynapersenno# npemuu CCCP,

JCHETBUTCIbHBIR Yjie Poccuiickoi AkajieMun

CCTECTBEHHBIX HaYK, HTpodeccop PoctroBekoro

TOCY/IAPCTBEHHOrO YHHBEPCUTETA A TapHoBckuii
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