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UH®OPMAILYS NJIsSI ABTOPOB 379
* Pestome
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SHIM@0S6IR0O J030d

3ORGBOIBOL 30@MBMLBSBIB0OL LOGMIBO RS 33RI3S

6sbodBmms  JmsGxrgo83omo, 0®ds gesGsms8zomo, obgs dbgemadg, medstr 339@bsdg, 6565 mbodmgs
3986 damogodgommol goboygco ws mdgsbgemo Jodool obldord o

13365b 369  Feogddo  Bg(3B0gOgdedo  gebgometigde  soffgm  sbsds  dodsrorgmgdsd gobgs oo
J0d3mbogan@o  Bsbsgogdol babgrfomgdon. gl s®ol geobgsa®o Bsghogdol bLegydggmby dogdymo
B3g300emgio ©s60Bbmadol dsbsgmgdo [1], Hmdgmes as8myghgdol Ligddto Lsgdsme gsdmms: gstdssos,
borgmol 3gnebymds s 3hgFagmmdol Lbgs etagdo. 8gboghgmo s 3OsJBogamo  ogsmbsbOobon
Yo LaabBghglms  mé— @ LedgemgbBosto  dnBomgdol dgeze  gmlgeddo  Bsghmgdal  domgdols
35606%mBogrgdols  @amagbs s omgdnmo  Boghmgdol  ogelgdgdel BgbFogems. 33 dobbom, Rggbl  doge
Fufagmor  ofbs Lobggds CaO-HP,O-H0 1369069353960k blbspmdol  dgommon [2] Gmgméi
36mdomas,  Jotmgelam@dgegs  mosbol  $gd3g@e ety aBmgds,  ofgmsb  398mdwebstyg,  ggmoge
Go@dmgdes  O°C-By.  Lofgol  Bogmoghgdgdse  as8mygbgdge  0bs CaCO; (L) @ goobFsmydo
306maelgm®dgegs.

dopgdgm bob®gdsBo Gobslfmthmds  dgst o obgzoe  obRL FmGol dgshrgdmes 60 mwob
3968330003580, BUBsGRB0 Ferbslfmdmdol  ©adystgds  JmbBemmEgdnes  mbjgee  gebsda  gemogdal
336bsbmgeom. Frbslfodnmo Bramdstgmds donfgnmere omgmgdages 3L Fdrga, Gos gemogdol
J0B3gBGOG0s  smst  o(3gmdems. Fobslfeodgme BB ogomBtgdngs, dgsto  gebol  Rstysbgs
FohBogds %G JodenelngmGdgezsl 3060dsmace dmEgmmdon (6ol gmb3gbBGsEes sbmmeml ogm
Gebslfotnmo BLbsGol 3063068 O3300b-m96),  Fgdegy LdodGom. mbggsmo ©s dgsto Robols 603789030
abobmgtgdmes Ca® © PO, -0l 0cbg30b  Bndz3gmemds  sBsmobol Jodog@o  dgomwgdom. sbagmobals
Begaglo  avdromgmpdngs  gfgme  Fgeagboromdsty s domgdumo  Fgegagdol  Lsgydggrey  ofbe
sapdmmo  xodl—Gobydmdol  bedggobgea, boge  dgeto gobol Fgeagbormmds  aMsgognmoen %080l
Lsdggobarols 39839md00r s@aabs.

Lolggdol  obmmg@dnmo  blbspmdol  samagel  Bgegagdo  dmgdhgmos  (sbGogdo 1
%odl—G0bgdmdol Ledgmbarby. dmegdamo Lobdgdal BLbsmdal obmmg®ds (Bsbsbo 1) Fgmagds ™o
aas'aémgbnhoaa(i, Gdgmas(y BggLsdsdgds  asdmgmgomo 3gst0  gsbgdo Bgdrga0 'Bsggagﬁngymbnm:
CaH,P,075H,0 o Ca(HaP207)ySHO,  bergmen 3omEegdol  LeBneme  dotmgalgsdo, dgmage
3s6%33009m0  JoGmgmlga@dgegol 9gdmbagzstog go s gedmogoes.

GbGogmo 1. CaO-HP,0-H;0 bolggdol blbgmds (0°C—by)

nb: 0 _qgetols 'aogbaﬁngrmba Igat0_ggsbols Bomaqbogmbds sBegmgomo
Ca0 % P,05 % H,P,0;, % Ca0 % P,0; % [

05 31 39 19.28 39.00

1.0 48 6.0 2050 30.15

25 12.1 15.1 17.45 1105

16 21.0 263 17.28 1270

68 293 36.7 15.89 42.85 €a0:E,05:6H:0
75 354 444 15.80 43.05

112 39.0 488 1585 4515

14.9 405 50.7 18.05 15.60

125 2.0 534 16.75 15.50

11.0 462 579 15.90 58.30

87 505 63.3 12.78 51.70 .

8.1 55.0 68.9 13.45 54.40 €a02F;0-8H;0
6.9 592 742 13.00 56.80

6.1 622 779 11.00 57.50

sbGogols  debs(3gdgools Loggdggmdy  dgagodemos ©335L33650, Omd CaO-H,P,0—H,0 Lolggdsdo
Jotgmbga®dgegol  gmbgbB@egeal  gebhstinsd  ghose 3oogdol  gebaol blBspmds  msbrsmsb
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obérgds s dsJbodsrn®o 3608g6gmmds (14,9% Cal) doomfggs 51%—0s6 Jotmgmligmdgszsdo, Fydmaa
BLbsmds d30mgds ©s 80608793L (6,1% Ca0) sofgsl 78%—ash otrmgmligm®dssgsdo.

P20s

©c
6sb. 1. CaO-H4P,07-Hy0 Lolgdol blbspmdol obmag®ds

3608 LolggdsBo  3edoymgomo  gsm3odol  dgsgs  JoGmgobgsdgdol  Jodogo  sbsgobal
Borgagdo:

CaH,P,0,-5H,0-bogol: ge8mmgemogmas, Y%: Ca® - 13,08; P,0," — 56,84; H,O —29,43; H' — 0.65;
63mgbos, Y%: Ca® — 12,92; P,0," — 56,72; H,0 —29,40; H' — 0,63;
Ca(H;P,0- )y SH,0-borgols: godmmgmogmos, %:  Ca’' — 8,26; PO, — 71,90; H;O0— 18,62; H'— 1,.23;
Bo3mgbos, Yo Ca® - 824; P,0,* — 71,75; H,0— 18,50; H'— 1,08.

go0gdol Bgegs JoBmpemligegde R3gnmgdeog 3otmdgdBo bsgdsme dwaMergdos s dsma Bgbsbgs
Bgodmgds  baba@dmogo Gmol  3sb8sgmmdaBa. sbombol @sBmel offgagh  3eaFymmgds, asblsggmdgdon
Bsmsm B33ty negty [3] dowgdamo Bsgmgdo bslosorgdass mGa gbemgggddeo 130°C s 300°C—
By, Gedmgdoi Fgglsededgds  Lsg@alBsmoabsiom Fyemol Logzgbo@gd®og  dmEomgdsl.  Jodogésw  d3mo
Fygomo 6 6odom  bgomegds  600°C—3ry.  gabmgngddode  680°C s 840°C—by  Fggledsdgds
298033560 3GOBdlL gHolGamobsgast.

FgbFogemomos  gomaendol ool blbsgmds Lbgsmslbgs  3mbgbHeoal  Jommgmlignedgsgsdo
0°C-%y  L3égobgdsgg@lols  blbspmdal  dgmmman.  gedmgmgagos 3omogdol Bge3s  Jodmambgsdido,
wsggbormos domgdamo BsgOogbol Labmgbol dabmdgdo.
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SYNTHESIS AND INVESTIGATION OF CALCIUM PYROPHOSPHATES
Nazibrola Klarjeishvili, Irma Karalashvili, Inga Dzneladze, Thamar Kvernadze, Nana Osipova
Petre Melikishvili Institute of Physical and Organic Chemistry
SUMMARY

Solubility of calcium oxide in pyrophosphorous acid was studied at 0°C. The Skreinemakers graphic method was used
to determine the composition of the formed compounds. Optimal conditions for formation of the compounds
Ca0-P,056H,0 and Ca0-2P,05-8H,0 have been established. The optimal conditions of synthesis was developed at
0°C.

CHHTE3 1 UCCJIEJOBAHUE IMTUPO®OCDPATOB KAJILLIUSI

H.A.Knapmxeumsinn, U.A Kaparausumn, U.J{ Issenanze, T.K.Ksepranse, H.A.Ocunosa
Huemumym usuueckoi u opeanuyeckou xumuy um. I1.I" Menuxuweunu
PE3IOME

Usyuena pactBopumocts CaO B nupodocdoproit kucnore npu 0°C, metonom pactsoprmocti Ckpeithemakepea.
Onpezenenbl ycosns Beigenenus coeannennii: Ca0-P,0s6H,0, Ca0-2P,05-8H,0. YcTaHOBIIEHB! YCIIOBUA CHHTESa
npu 0°C.
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INORGANIC CHEMISTRY

SYNTHESIS AND CHARACTERIZATION OF CRYSTAL STRUCTURES AND
BIOACTIVITY OF QUATERNARY ARSONIUM TRIIODIDES

Lili Arabuli, Maia Rusia, Nodar Lekishvili, Zurab Lomtatidze, Irma Kartozia, Bachana Pichkhaia
Ivane Javakhishvili Thilisi State University*

Quaternary arsonium triiodides [(Ph;AsCH,1]I; and [(i-Bu); AsCH,I]1; have been synthesized and studied. The X-
ray structures of [(Ph;AsCH,I]I; and [(i-Bu); AsCH,I]1; have been determined. Crystals belong to the monoclinic
(comp.1) system, space group P 21/n (No. 14) with a=10.97 (DA, b=13.152 (1)A, c=16.882 (DA, B=93.01 (1)°
and to the triclinic system (comp.2), space group P-1 (No. 2) with a=8.413 (DA, b=9.109 (1)A, c=15.876 (DA |
«=76.24 (1)°, B=75.60 (1)°, y=75.26 (1)°. The structures were refined to an R value of 0.063 from 4082 (comp.
1) and 0.091 from 4475 (comp.2) observed reflections. The as atom is coordinated tetrahedral to the substituents
and the anion has a linear structure. The synthesis of [Ro(R)AsCH,1]1; (where R= R' or R# R') are described. The
possibility of the perspective application of synthesized compounds has been shown.

INTRODUCTION

Inter-halogen compounds reacts with metal halides to form the XX, ions, as well as "mixed"
anions such as LCI, LI, ICIF ete. [1]. The Lewis acidity is expressed for di-iodine and the
heavy di-halogens toward electron pair donor molecules. The Lewis acidity is also evident in the
interaction of halogen molecules with ion donors to give the range of ions known as polyhalides.
I3 and Is” polyiodides are Lewis acid-base complexes, in which I and I3" act as the bases and I,
acts as the acid.

The Lewis structure of I3 has three equatorial lone pairs on the central I atom and two axial
bonding pairs in a trigonal bipyramidal arrangement.

As Iy ion can interact with an additional I, molecule to yield larger mononegative polyiodides
of composition [(I2)n(I)]. In combination with a large cation, such as [N(CHj)]" [2] and
[As(CeHs)a]™ [3], it is symmetrical and linear with a longer I-1 bond than in [,. However, the
structure of the triiodide ion is highly sensitive to the identity of the counter ion. For example, Cs’,
which is smaller than the tetra-methylammonium ion, distorts the I3” ion and produces one long
and one short I-I bond [4, p. 556]:

[I—2.50—1—310—1] (I3in Csl3) .

A more exam example of sensitivity to the cation is provided by Nals, which can be formed in
aqueous solution but decomposes when the water is evaporated:

" .
Na' 4q) + I 'ag) = Nalg) + L)

This behavior is another example of the instability of large anions in combination cations.
Thus, the large cations are necessary to stabilize them in the solid state.

Structures of arsenic-organic compounds are studied less, though about 6000 arsenic inorganic
and organic compounds have been synthesized to present [4]. Thus, the identification and
characterization of arsenic-containing compounds is actual and interesting in terms of theoretical
and practical meaning, because arsenic compounds are important as anticancer drugs [S].
biological active substances [6], in protective covers and polymers with specific properties [7], as
auxiliaries in asymmetric synthesis [8,9], as catalysts [10], etc.

*3, 1. Chavchavadze Ave., 0128, Tbilisi, Georgia; e-mail: lili.arabuli@gmail.com, lekino@gmail.com
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Recently [11,12] quaternary arsonium iodides have been synthesized by us; similar to KI with
their structure, - they also have movie anion — 1. Because of this, we have attempted to obtain and
study analogical type polyiodides.

The Lewis basicity arises from the lone pair on the central atom of tertiary arsine (:AsRj),
moreover, the central atom may exist in oxidation states +3 or +5 in AsR3 and AsR4”, respectively.
Compounds containing lone pairs can be considered rich with electron and trialkyl(aryl)arsines
(:AsR3) act as nucleophilic toward haloid-alkanes to produce tetra-alkyl(aryl)arsonium salts
(AsRs"), which contain As(V) [2, p.448].

Chemically active (with high toxicity) 3- coordinated organic-arsenic compounds (here:
arsines) can be stabilized by formatting fourth bond with electrophilic substituents and 4-
coordinated arsenic compounds are chemically stable and less toxic. After stabilizing of highly
active arsines, there are produced arsonium salts (with 4-coordinated arsenic atom), which are
successfully used in synthetic inorganic chemistry as bulky cations to stabilize bulky anions [13].

Thus, tertiary arsines have been alkylated with metlyleneiodide [11] to obtain stable
quaternary iodides:

RyAs(R') + ICHLI — [Ro(RHASCHLI]T,

where R=R' =Pr, i-Pr, Bu, i-Bu, Am and Ph; R’ # R= Bu and Ph.

EXPERIMENTAL

Crystals of compounds [(Ph;AsCHLI]I3; and [(i-Bu);AsCH,I]I3) were prepared by
treatment of the arsonium iodides alcohol solutions with an excess (about 5%) of I, alcohol
solution. Dark-red solution was stayed during 5-7 days, after filtration the product was washed
with deionizer water, alcohol and dried in vacuum (with CaCly). The crystals were characterized
by x-ray analysis, IR spectroscopy and chemical (elemantal) analysis.

Arsenic was amalgamated by Evins' method [16], iodine — by mercurimetric analysis method

17]:

[ Materials. Crystalloographic data for the structures reported in this paper have been deposited
on Data Centre as supplementary publication No. CCDC-661921 and CCDC-661922. Copies of
the data can be obtained free of charge an application to CCDC, 12Union Road, Cambridge CB2
1EZ, UK'.

IR spectra were obtained from KBr pellets, using UR-20 (Karl Zeis®) spectrophotometers
and a Nicollet Nexus 470 machine with MCTB detector.

GENERAL RESULTS

Synthesis:

To create arsonium polyiodides there has been ascertained that complex cation
[Ry(R")AsCH,I]" doesn’t impede combination of additive iodine atoms with the anion, after
reaction two iodine atoms combine into anion iodine:

[R2(R)HASCHLI]T + I, — [Ro(RHAsCHI][15] .
The [Ra(R)AsCH,I][I5] formulas for synthesized compounds were determined by means of
the analytical procedures described in experimental section. Results of chemical analyses and
Loading of starting materials and yields of reaction products are given in tables 1 and 2.

* Fax: int. code +44(1223)336-033; e-mail: deposit@ccde.cam.ac.uk
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Table 1. Results of chemical analyses

No Formula An:lsxses: calcul..%/fom;d%

1 Pr3AsCH,ly 10.34/10.02 69.96/70.32
2; (i-Pr)3AsCH,l4 10.34/10.57 69.96/69.54
3 BuzAsCH,ly 9.77/10.11 66.13/66.39
4. (i-Bu)sAsCHoly 9.77/9.45 64.13/65.82
S BuyPh,AsCHaly 9.52/9.27 64.45/64.03
6. AmyPhyAsCH,ly 9.26/9.69 62.70/62.36
7. Am3AsCHyly 9.20/8.77 62.24/62.49
8. Ph3AsCH,ly 9.06/9.48 61.33/61.03

Table 2. Loading of starting materials and yields of reaction products

No arsonijum iodide iodine yield
g mole g mole G mole %

1. 1.17 0.0025 0.66 0.0026 1.64 0.0023 91.3
2. 1.20 0.0025 0.68 0.0027 1.73 0.0023 93.4
3. 1.80 0.0035 0.93 0.0037 2.37 0.0031 88.3
4. 1.65 0.0032 0.86 0.0034 2.12 0.0028 86.2
5. 1.50 0.0028 0.75 0.0029 1.85 0.0023 83.5
6. 1.44 0.0026 0.69 0.0027 1.72 0.0021 82.1
1. 1.3 0.0024 0.64 0.0025 1.62 0.0020 82.7
8. 1.86 0.0032 0.86 0.0034 2.33 0.0028 86.9

IR spectroscopic study: The IR spectrum of [(PhsAsCH,I]I; is shown in Fig.1. The aromatic
C-H stretching bands appear in the 3047 cm™ and the aliphatic C-H - in the 2877 (asymm.) and
2946 (symm) em”! regions. Skeletal vibrations, representing aromatic C=C absorb in the 1581-
1434cm’ range. Fhe C-H, bending bands appear in the regions 1241-1025 cm” ! (in plane bendmg)
and 833-686 cm’ (out -of plane bending) [15]. The As-C stretching bands appear at the 462 em”!
(As—Cy) and 655 cm” ! (As- Caiiph.), characterized for As-Cy bonds in tetrahedral position.
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Figure 1. IR spectrum of Iodmethylenetriphenylarsonium triiodide
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Structural Analysis:

The crystallographic data and structure refinement are given in table 3, bond lengths [A] and

angles [°] - in table 4.

Table 3. Crystal data and structure refinement
for the compound 1 — [(C¢Hs)3AsCH,I]1; and the compound 2 — [(i-C4Ho); AsCH,I]13

Bruto formula

Molecular mass
Temperature

Wavelength

Crystal system, space group
Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F (000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta — 27.47
Max. and min, transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [I>2 ()]

R indices (all data)

Largest diff. peak and hole

CigH7Asl,
827.87
198 (2) K
0.71073 A
monoclinic, P2;/n (No. 14)
a=10.197 (1) A
b=13.152 (DA $=93.01 (1)°
c=16.882 (1) A
2260.9 (3) A°
4,2.529 Mg/m’
6.353 mm’'
1560
0.25% 0.15 x 0.03 mm
1.96 t0 27.88°
-13<=h<=13, -17<=k<=16,
22<=1<=22
9871 /5377 [R (int) = 0.0333]
96.6 %
0.8323 and 0.2996
Full-matrix least-squares on F?
5377/0/217
1.064
R1 = 0.0626, wR? = 0.1978
R1=10.0835, wR? = 0.2175
2.743 and -5.698 €A~

Ci3HayAsly
867.89
198 (2) K
0.71073 A
triclinic, P-1 (No.2)
a=8413(1)A a=76.24 (1)°
b=9.109 (1) A B=7560(1)
c=15876 (1) A y=75.26 (1)
1119.67 (19) A®
2,2.375 Mg/m®
6.403 mm’
732
0.60 x 0.30 x 0.05 mm
1.35t027.47°
-9<=h<=10, -11<=k<=11,
-20<=1<=20
7329 /4943 [R (int) = 0.0341]
96.5%
0.7402 and 0.1139
Full-matrix least-squares on F*
4943/0/172
1.034
R1=0.0910, wR? = 0.2718
R1=0.0964, wR? = 0.2764
3.082 and -5.433 eA

Table 4. Bond lengths [A] and angles [°] for CioH;7Asly and Ci3HaoAsls

As (1)~C 31) 1.906 (9) As(D-C (1)  1.921(13)
As(1)-C (1) 1912 (9) As(1)-C(1)  1.925(15)
As (1)-C (21) 1,922 (9) As()-C(31)  1.949(13)
As(1)-C (11) 1.924 (9) As(1)-C(21) 1953 (13)
c(H-1(1) 2.154 (10) c)-1(1) 2.132(17)
C (11)-C(16) 1.370 (14) cUn-c2) 153
C(11)-C(12) 1.384 (13) C(12)-C(14) 1512

C (12)-C(13) 1.405 (15) c(12)-C(13)  1.55(3)

C (13)-C(14) 1.373 (17) C@N-C22)  1.53(2)

C (14)-C(15) 1.384 (17) C(22)-C(23)  151(3)

C (15)~C(16) 1.392 (15) C(22)-C(24)  153(3)

C (21)-C(26) 1.366 (13) C3N-C32)  150(2)

€ (21)-C(22) 1.442 (13) C(32)-C(33)  1.50(3)
C(22)-C(23) 1.355 (15) C(32)-C(34)  1.58(3)

C (23)-C(24) 1.382 (16) 1(11)-1(12) 2.9243 (12)
C (24)-C(25) 1.406 (16) TAD-I(12)#1  2.9243 (12)
C (25)-C(26) 1.402 (14) 1@D-1(22)#2 29131 (11)
C (31)-C(36) 1.370 (13) 1(21)-1(22) 29131 (11)
C(31)-C(32) 1.409 (14)

C (32)-C(33) 1.352 (15)

C (33)-C(34) 1.354 (17)

C (34) -C(35) 1.421 (17)

C (35)-C(36) 1.389 (14)

1(20)-121) 2.8622 (12)

1(20)-1(22) 3.0011(11)
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C@3-As(1)-C (1) 114.0 (4) C(11)-As (1) -C (1) 107.5 (7)
CBD-As(1)-C21) 109.8 (4) C(ID)-As(1)-C(31) 114.7(6)
C(1)-As (1)-C 1) 105.3 (4) C(1)-As (1)-C (31) 106.8 (7)
C@D-As(1)-C(11) 109.3 (4) C1)~-As(1)~C(21) 110.3(7)
C(l)-As(1)-C(11) 111.4(4) C(1)-As(1)-C(21) 109.8 (7)
CQRD-As(1)-C(11) 106.7 (4) C@l-As()-C(21) 107.5(7)
As(1)-C (-1 (D) 114.1 (5) As (1)-C(1)-1(1) 112.9(8)
C(l6)-C(1D-C(12) 1222(9) C(12)-C(11)-As(1) 1183 (i1)
C(16)-C(11)-As(1) 117.1(7) C(14)-C(12)-C(11)  108.2(15)
C(12)-C(11)-As(l)  120.5(8) C(14)-C(12)-C (13)  110.7(16)

C(1)-C(12)-C (13)  117.7 (10) C(I-C(12)-C(13)  112.5(15)
C(14)-C (13)-C (12)  120.5 (10) CQ2)-C2l)-As(l) 1168(12)
C(13)-C (14)-C (15)  120.5(10) C(23)-C(22)-C(24) 110(2)

C(14)-C (15)-C (16)  119.6 (10) C(@23)-C(22)-C(21) 113.5(18)
C(11)-C(16)-C (15)  119.3 (10) C@4)-C(22)-C(21) 107.2(17)

C26)-C(21)-C(22) 121.0(9) C(32)-C3h-As(l) 1155(11)
C(6)-C(21)-As(1)  120.7(7) C(33)-C(32)-C(31) 114.8(14)
C@2)-CR1)-As(1) 118.0(7) C(33)-C(32)-C(34) 108.8(17)
C(@23)-C(22)-C@21) 117.8(9) C(31)-C(32)-C (34)  105.4(15)
C(22)-C(23)-C (24) 1223 (10) 1(12) -1 (1) -[(12) # 1 180.00 (4)
C(23)-C(24)-C(25)  119.9(9) 1(22)#2-121)-1(22) 1800

C(26)-C (25)-C (24)  119.1 (10)
CQ21)-C(26) -C(25)  119.9 (9)
C(36)-C(31)-C(32)  119.7(9)
C(36)-C(B1)-As(1) 1203 (7)
C(32)-C (31)-As (1)  120.0 (7)
C(33)-C(32)-C(31)  120.7(10)
C(32)-C(33)-C (34)  119.8(10)
C(33)-C (34)-C(35)  121.5(10)
C(36)-C (35)-C (34) 117.9(9)
C(31)-C (36)-C (35) 1203 (10)
1(21) -1 (20) -1(22) 179.38 (4)

By x-ray analysis, verifying results and conclusions of the work [10,], we have concluded that
in the interaction of tertiary arsines R3As or Ry(R')As with methylene iodide (CHal,),- CH.I" group
takes place in internal sphere of complexes and only one atom I is in external sphere. Thus, by this
analysis it is clear that by alkylation of tertiary arsines with organodihalide quaternary arsonium
salts — iodmethylenetrialkyl(aryl)arsonium iodides are obtained.

Crystal structure of [Ph;AsCHLI| I3

[PhsAsCH,I]'I5™ crystallises in the monoclinic, space group P 21/n (No. 14) with a=10.197
(DA, b=13.152 (1)A, c=16.882 (1)A , B=93.01 (1)° and four formula units per unit cell. The
crystal structure was solved via the Patterson method. For refinement full-matrix least-squares
methods were applied.

The cation has a tetrahedral shape and the anion has a linear structure. The structures of
iodmethylenetriphenylarsonium cation and triiodide anion are shown in Fig. 2.

In the cation three carbon atoms of phenyl groups are similar and directly bonded to the
arsenic atom and one is different- carbon atorn of alkyl group — methyliodide (CHI) is fourth
bond. The shortest As—C bond is As(1)-C(31)=1.906 A, lengths of As-C bonds to tetra- hedral
endings are almost equal — As(1)-C(21) = 1.922 A and As(1)}-C(11) =1.924 A. The two angles of
the cation C(31)-As(1) =C(21) = 109.8°and C(31)-As(1)-C(11) = 109.3° which is characterized for
tetrahedron [14], bond angles of phenyl groups are in sp2 hybridization position and the meanings
of bond angles range 117-120°. The fourth carbon atom (of CHyl- group) is also in tetrahedral
position like (central) atom. Angles C—~As-C (in the cation) are 105.3, 109.8, 109.3 and 114.0°
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which are nearer at 109°, thus we may say that the cation of this quaternary salt has distorted
tetrahedral shape according to [14].

Figure 2. Strusture of iodmethylenetriphenylarsonium triioidide [Ph3AsCHI]l;

The anion I3 has asymmetric linear structure [I—.gs—I—300—1]" (the bond length of the
anion of [As(CeHs)a]" is [I—290—1—2.90—I[  and this may be caused by asymmetric structure of
the comp.1 (CH,I group is as the fourth substituent in it) and the angle of 1(21) ~1(20) —1(22) is
179.38°.

Crystal structure of [(i-Bu);AsCH,I]I5:

[(i-Bu);AsCH,I] "Iy crystallizes in the triclinic, space group space group P-1 (No. 2) with a =
8.413 (DA, b=9.109 (DA, ¢ = 15.876 (DA , o= 76.24(1)°, p= 75.60 (1)° and y= 75.26(1)° and
four formula units per unit cell. The crystal structure was solved via the Patterson method.

The cation has the shape of a tetrahedron and the anion has a symmetric linear structure. The
structures of iodmethylenetri-izo-buthylarsonium cation and triiodide anion are shown in Figure 3.

In the cation three carbon atoms of izobuthyl groups are similar and directly bonded to the
arsenic atom and one is different- the carbon atom of alkyl group — methyliodide (CHzI) is the
fourth bond. The bond length of Ph-substitued compound is shorter than I-Bu-substituted
compound 2. The shortest As-C bond is As(1) — C(11) =1.921 A and their meaning range 1.921-
1.953 A. As-C bonds to tetrahedral endings are almost equal — As(1)- C(31) =1.949 A and As(1) —
€(21)=1.953.

Figure 3. Structure of jodmethylenetri-izo-buthylarsonium triioidide
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The anion of comp.2 is characterized with symmetric linear structure and both bond lengths
between I-atoms are equal: [I— g1—I—9i—I[. as it is in of [As(CeHs)a]" [I—2.90—I—2.00—I["
[3]. Angles in comp. 2 are C(11)-As(1)-C(1)= 107.5°, C(11)-As(1)-C(31)= 114.7°, C(1)-As(1)-
C(31)= 106.8° and C(11)-As(1)-C(21)= 110.3% C(2) group of i-Bu has the following data: 110°
(2), 113.5° (18), 107.2° (17); for C(3) izo-Butyl-radical group are: 114.8°(14), 108.8°(17),
105.4°(15), it may be concluded that izobutyl substituent groups have also distorted shape
structure.

C(1)-1(1) bond length is 2.132 A and As(1)-C(1)= 1.925 A in CH, substituent group.

The bond length of the anion I is almost equal 2.9131-2.9243 A and bond angles I-I-I =
180.0°. This is completely symmetric linear structure.

BIOACTIVITY OF SYNTHESIZED COMPOUNDS

The aim of this work has been to study biocide properties of the aforementioned arsenic-
containing compounds. Toxicity of several horologes of arsonium salts has been investigated. We
have approbated various inorganic, natural and synthetic compounds, with bacterial and fungicide
properties which are successfully applied to many pathogenic microorganisms, participant in
biodegradation. Some of them that succeeded may be applied for obtaining of biostable polymers,
paints and also against of phitogenic bacteria [16-18].

For this purpose we have studied antibacterial properties of iodmethylenetriphenyl-arsonium
triiodide (Table 5, comp. 1), iodmethylenetri-izo-butilarsonium trijodide (comp. 2) and
iodmethylenediamylphenylarsonium triiodide (comp. 3).

We have applied test-microorganisms obtained from collections of cultures of Micro-biology
Institute (Georgia), namely, from phitogenic gram-positive - Staphylococus aurous, from gut's
group bacteria conditional phitogenic gram-negative - Esherichia coli, spore-formatting bacteria —
gram-positive Bacillus subtilis and gram-positive (from radiate mushrooms) Autinomyces griseus.
In the experiment we have applied the following concentrations of substances: (g/1) 1.0; 0.1; 0.01.
Biocide properties have been determined by method described in ref. [19], for cultivation of
microorganisms there have been used food areas — Krasilnikov' synthetic area for actinomicet and
dry TPA - for bacteria.

Results of the tests are presented in Table 5. The results of the analysis show that researched
substances with specific activities towards obtained microorganisms. Relatively high toxicity is
characterized iodmethylenediamylphenylarsonium triiodide (comp. 3) which declines growing of
Esherichia coli, Staphylococus aureus and Bacillus subtilis with minimal concentrations.
Increasing of concentrations arise inhybirability of research substances, though only
iodmethylenediamylphenylarsonium triiodide reacts with these concentrations on Autinomyces
griseus as decliner. 1 g/l concentration of research substances has been toxic for all
testmicroorganisms. Thus, according to the test results the analysis have proved that from research
compounds iodmethylenediamylphenylarsonium triiodide is characterized with high toxicity,
which contains phenyl (C¢Hs), methylene (CHy) and diamyl (CsHyy), radicals and declines both —
gram-positive and gram-negative bacteria. lodmethylenetriizobutilarsonium triiodide is less toxic
(comp. 2).

Table 5. Antibacterial spectrum of Arsonium triiodides

Compound
1 | 2 I 3
Test-culture Concentration of substance (g/1)
10 | 01 00l | 10 [ 01 [001 [ 1.0 [ 01 [001
A zone of decling of test-culture (mm)

Esherichia coli 4.0 2.0 0 25 1:5 1.0 6.0 3.0 1.0
Staphylococus auveus 3.0 1.0 0 2.0 1.0 0 5.0 2.0 1.0
Bacillus subtilis 2.0 1.0 0 2.0 2.0 0 50 3.0 1.0

Actinomyces griseus 1.0 0 0 1.0 1.0 0 1.0 1.0 0
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Preliminary researches showed that on the basis of the synthetic compounds, one can elaborate
new biologically active materials with manageable terms of actions for applications, such as:

1. Polyfunctional covers stable to bio-corrosion induced by microorganisms;

2. Materials with antimicosic properties - appretive and adhesive compositions as aqueous
dispersions for manufacturing of skins, shoes and textiles;

3. Biologically active polymeric materials for covering agriculture plants from illness, caused
by incomplete mushrooms and some microorganisms, also, in the time of contact of people with
them.
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BbGogmomos  Bgghl  dogh Lobogbotgdmmo  dgemobygmo sébmbodols  Bs@omgdol  Geoomgoggdo:
[(Ph3AsCHLI]I; o [(i-Bu);AsCH,I]13.  Bomgdamo Bogonghigdgdols smbsgmds  osgabomo  agbs
Ggbdagbobdtraddaeame ©s Lbgs gobogg@-Jodogho Bgomgon. pspagbormos dompdmo Baghogdol detbeby
SEGodomgmembagmo Leghgdol 238%Baegdols Bglsdmadeomds.

PEHTIEHOCTPYKTYPHOE MCCJIEJJOBAHUE TPUHOAUI0-APCOHUSA U EI'O
BUOAKTUBHOCTDH
JI. Apabynu, M.1L.Pycns, H.IJlekuwsunn, 3.1 JTomratuaze, M.3.Kaprosus, b.W.ITnuxans
T6unucckuti 2ocydapemeennolil ynusepcumem um. He. Jcasaxumsunu™

SUMMARY
CHHTE3MPOBAHbI TPUHOAU/Ib! YETBEPTHUHOTO apCOHUS [(Ph;AsCH,I]i; n [(i-Bu); AsCH,l]l3; cocTas nosydeHHbIX
BELUECTB YCTAHOBJIEH PEHTIEHOCTPYKTYPHBIMH 1 (M3NKO-XUMIUECKMMU METOAAMH. Y CTaHOBJIEHO, YTO Ha base
TOJTYYEHHBIX BELIECTB BO3MOXXHO NMPUTrOTOBJIEHHE aHTnGuoxoppomm—moro TIOKPBITHSA.

3, 0 Jogdogedols psd%., 0128, mdogmolo, BsJoGoggene; Tpysus, 0128, TOuincH, npocnexkT W.Yasuasamse Ne3;
e-mail: lili.arabuli@gmail.com, lekino@gmail.com
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SEASONAL DYNAMICS OF THE BLACK SEA WATER PHYSICAL AND CHEMICAL
INDICES IN AJARIAN COASTAL STRIP

Nino O. Kiknadze, Marine O. Kiknadze
Shota Rustaveli State University (Batumi)

SUMMARY

Some parametres of physical and chemical dynamics of the Black Sea water have been studied in
four districts: Kvariati, Adlia, Batumi University coastal stript and Batumi Port. It is established
that the Black Sea water temperature, salt, the concentration of inorganic units nitrogen and
sulphates are normal in Kvariati aquatory. In other places an important change has been caused by
the pollutions of the sea water by the different types of anthropogenic origin. Having foreseen such
actuality and bitterness, it's necessary to conduct systematic chemical and ecological monitoring
(especially its coastal strip), that will be helpful factor to carry out control on its pollution.

CE30HHAS IUHAMUKA ®U3NKO-XUMHUYECKHUX TOKA3ATEJIEI BOJIBI
YEPHOI'O MOPS B IIPMBPEXHOU 30HE AJUKAPUH

H.O.Kuknanse, M.O.Kuknanse
Tocyoapcmeennuiil ynusepcumem Llloma Pycmasenu (Bamymu)

PE3IOME

M3yuena ce30HHAs MHAMUKA HEKOTOPBIX (PH3MKO-XMMHYECKUX APaMETPOB BOJBI UEPHOrO MOps
B 4-X yuacTkax npuOpexHOi 30HB AJuKapuu: Ksapuatd, Ajma, mpuieraiomee K Barymckomy
T'0CYapCTBEHHOMY ~YHMBEpPCHTETY ToOepexbe H BaTymckui  11OpT. YCTaHOBICHO, HTO
TeMIIepaTypa, CONEHHOCTb, KOHIEHTPAUWS HEOPraHHYeCKMX COCIMHCHHH a30ra M cynbharon
MOPCKOH BOABI HAXOIATCA B MpeieliaX YCTAHOBJIECHHBIX HOPM B aKBaTOpUM Kgapuatn. B
OCTAIBHBIX MECTAX 3HAUMTENBHO U3MEHEH XHMUUCCKHI COCTAB BOJIbI. DTO BBI3BAHO MOTIAZAHUEM B
MOpE pa3TMuHBIX 3arpsS3HUTE]ICH aHTPOTOTEHHOTO NPOMCXOKICHUS. YUHTHIBAS OCTPOTY H
aKTYanbHOCTh OTMEYEHHOIl CHTYauu, HeOOXOMUMO BECTH —CHCTEMATHUYCCKMH — XHMHKO-
3KOJIOrHYECKHH MOHHTOPHHT BOJbI UEPHOro MOPs(0COGEHHO ero MpuOpEeKHON 30HDI), KOTOPE
HOCITY)XHT BCTIOMOTaTeIbHEIM (aKTOPOM B OCYUIECTBICHUM KOHTPOIIA HAll €€ 3arPA3HEHHEM.
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RECOVERY OF ANTIOXIDANT PHENOLICS FROM GRAPE SEEDS BY USING
SUPERCRITICAL CO; MODIFIED WITH ETHANOL/WATER

Mariam Chkhaidze, Miranda Khachidze, Irma Jinikashvili, Antigone Kiriakidi, Mzia Tsitsagi
Petre Melikishvili Institute of Physical and Organic Chemistry
SUMMARY

Solid waste from vinification, including grape peels, seeds and stems are potential source of
antioxydant polyphenols. It’s known that extracts from grape seeds contain exeptionally highest
amount of total polyphenols. The aim of this work was to study the recovery of polyphenols from
“Saperavi” grape seeds by using supercritical CO, modified with ethanol/water. At optimum
conditions, 40% ethanol/ water (2:1) modified CO, gave highest yeild of polyphenols.

NOJYYEHUE ®EHOJbHBIX AHTHOKCHIAHTOB U3 BUHOI'PA/THBIX
CEMSIH ITPA UCTIOJIb30OBAHUA MOJUPUITPOBAHHOI'O (3TAHOJI/BOJIA)
CYIIEPKPUTHYECKOI'O CO;

M.I1LYxanaze, M.M.Xaunzze, U.B.Dxunukamsuy, A.B.Knpuakuan, M.B.Lunaru
Hnemumym gususeckoii u opeanuveckoid xumuu um. I1.1 Menuxuweunu
PE3IOME

Teepzble OTXOAbI BHHOJENHS, COACPIKAUIAE KOXKHMILY, CeMeHa ¥ CTeOIM BUHOTpana, ABISIOTCS
NOTEHIMANBHBIMH  MCTOYHHKAMH MOTMGEHONBHBIX aHTHOKCHIAHTOB. M3BECTHO, 4TO 3KCTPAKTBI
BHHOTPAJHBIX CEMsIH COZEpIKAT IPEINONOKATEIBHO OGONIBIIOE  KOJHYECTBO  CYMMApHBIX
nosupenonos. 1lenpio  maHHON paGoThl ObLIO HM3yYEHHE OKCTPAKIMH MOTH(EHONIOB M3
BHHOTPaIHBIX ceMsiH «CanepaBuy» IPH UCTIOB30BAHUM MOM(PUITMPOBANHOTO CYNIEPKPUTHUECKOTO
CO,, Mmogudukarop — srason/soxa (2:1). YCTaHOBIEHO, UTO B ONTHMAIBHBIX ycaoBuax 40%-oe
momudumuposarne CO; naet HanGOIBIIME BBIXO NOTH(EHOTOB.
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[1].

FometodyBémmo  ggmazolsmgol  gedaobo goxsBosbo  Bodndgdol  domgool S(30m9d9e
30603l FoB3mspaghl bBgdomdgeool  Babgo ©s(33e, 6033500k Lobmgbolbsl 3E0bGogrno
Flgeol J3930bmlgd 8o acmbgdols mebsdsto aorsbsffomgds.

ggtoBgdel  dopgol  Lbgomsllbgs  by@bgdowsb  yggmaby  HGsrogegmos 00 domgds
390830gmm0  Bafbogmgaon  [2],  G@dmol  @Ombsg  gedmbsger Bogomaghgdgdse  Fglsdadobo
FgBomgdol edbowgdo gedmoggbgds.

baggmgso ool Bgdodo egsdbeggm  JgGsdoggmo  dgommon Fgbsdsdobo Bsergols (4ma)
odboggdowsé  Fe O3, ZnO [3].

godoghgdol Gobslfsdo Bgabmdols s Lsdmgomem 39009300 306330l Bgdhggs sdmbagsgoo
3abddos  Lalgdggmo  goboggd-Jodoyeo Fsbabosogdemgdols  3jmby  6adnBdol  Bobswgdee. &3
maoml&a%t‘mhnm, m‘amnoh BYG0Bo hanﬁ@mﬁgﬁm mbogd@boo. 3180 ombgdals aoEoWogggbo
300bgsmaco  gbyeol BHadeegetmm @ addsgeergm 3396d33d0 (J3920beb880)
3608369mmgbarss  396306mdgdmo  Lobmgbol  @gsdiool B3390, gsbsmgsmobfobgdgmos
ol gegdo, Hmd %at‘méoh domgdolsl Bomagm @)333360@)‘36&‘1&3 ombgdols gémogﬁmaogéﬁa%’og@gbo
dogmash Lo brgds @ 3339000 9609 $383gOsEneol F993060900b096 9B, beagne
500-600°C-ols J399m0  J3030bmbgdl  Beachal sgomol  3gmol boBstiy Byl obmmgmgds.
3303, 35(3039%0L 69d0L30ge 306mdg880 0c6380L  Ladermerer 3¢6a$’nqabo 3363067(#636-3(:30& od
@3633(‘;.)@‘3(‘)'3@0 oﬁégﬁgamoh 'lmvdoﬁ'»mmgum, ﬁmaggmu 3;336.){\")3(*)615 hoSma‘boh 36m39b0l
B Jbodagma  Bgd3gedests ©s 500-6000C- domdob. $gd3g@etypenm 0bggemt, Gomdmoal
c{p(‘:gc@ga'ane doomfggs 603380 ombgdols 73‘33@)0'360 365G omads Boborgbol ,,3(33{](_3)2]6:”
(8)3333(‘)0@"35).51) 'a%’mggabaﬁ. 3bowos, 6md  0go Qoamdogabﬂgﬂ\fm\) Bobogbol aadhoaa;v\ftnﬁ
$793g0ey7Msbs s 3s30ggdol Lohgstnby [4].

3030F30L  Ledmmmm  $gddgtedgobs  ©s 038980 Lomebom  smbggégmo  gatigdnl
Febggobsl  gegoogsmobfobgm 35369039 mogomgbBosbo G gobols (6mdgemoz Bglsdmgdgemos
GotdmJdbogmogm  Ggs 300l ©OOL)  0sbsmdolsl  ogmools Fgbadmm st Jemgds, G306
mﬁgaggg[;(f)naﬁo 6 gobs ormools 3900mbl el BgBema® @03y, Omdgmos 9700C-‘ba
obodmegds  [5] ©sBgsbagamo 296g8m  beml 9ol 6gogbBosbo 63060l § o683 Jdbols.
sdorsb  3sdmdwobatrg, Bgdodo  dogopge USOOC»%Q go6ads00b  gotrgdmdo. ool gatodo
308mgefOmgm 11500C-gs6  gobiyeosh Fyoendo Boapdom. Bomgdamo Ryl Lobygosgy ©o
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BooBobsool 3Gmigbol Loltrmmeg F93s8mFdge  Jodomeo s 6B gbmaGsgmmo  sbamoboo.
Bg0Bol sbsmabol Bgrgao dmgsbogos 3bGomda 1.

gbGomo 1. gg@ogal Jodogéo sbagmobols Bgegagdo

Ne G Fe §omb. % Zn Geob. %
® | 300 3bogm. ] 0906, 3bogn. L DY,
1 | ZnFe,04 46,2 [ 4633 | 272 | 27,12

663360300857 s006086gds Tbermmp B3obgmol gebobsmgol Esdsbsbomgdgmo bsbgdo ws
56 Bobls 333mbageemo o Jbowgdols 33303 g0, G 50'85‘)31;, Ad t{mﬁm@o‘ba@oo’b Bﬁmogbo
335 33sgmgomagdaemos [3].

gborsgndos Bgzobfagmgo Fgé930L  gomeon, BbygOo  sposds®o dmGadgton 298,15
— 1300 K obg@gemdo. gsmertrodggtol spfgtogemds s 378sc30b 36063030 der398mas [6].
Fgg30L  BHodol  gemmEodgyt8o bsggmgs Lomopggdby FeOmmdol Fgbedmm 39360l mogorsh
sbsomgdemse  (3eadl  3989Ogdpom  obyg, “Gmd gogamo  3mdmgazber 3ok 3993905876 gge™
99Ho  ogo Gobsbosb  Fgestgdom.  298-1300 K obgézsmdo  (3pgo0l  bghool  msdmsghgdols
3980073 6}7 -0l Ggbsdemem dobodsgra® $ad3g@edn@aby bomdymGge gsbmdzon 535030690, B3
396Lbge398s 93 Lowowpggdl  Bmeol (3ol (3Rm3omgdol  gstaemgddas. 3J9006 3930m8obséy,
FO0m3ab aegmgbs 93 dgdmbzgzsBo 9360dz6gmme.

gbosgdool  gdb3gGodgb@mo  8embsgdgdo  LgebrstBmm  $nd3ged ety  aswszomgsmge
Qoo

AH Jo4 s =AH 1,5+Cpags,15(T,,022-298,15).
58 3embs(393930L  Lagdggem by &fmam&);:vam LoBgeme adm@ggsnmdols 860836gmmdgda:
C p=(Hr-Haos)/(T-298,15).

535300 Cp(T)  @sdogopgdnmadol  aéegozo @ 03037803900 983069k 330G0BH M
dgmooo.  Jmbszgdms  ©adgBsggds  3rolbdmdl  dsedtemJlodgdgmo  3sbEmmadol  m3Eadsgro
309803006 %0L  Bgdhgzsl.  Bgsto  Bogmog@ndgdol  Bomami®gd3g@ag o gbosgadools
3Jb39H0396¢ e 8eba3d9dL Bgrmgddog $8xB8s35096 Bsogobs s ggmol gsbBmmagdon [7]

Hr-Hagg=aT+bT*+cT'+d ,

Omdmol gmggopagbdade  Bgo@Bags WML s3eRGsBms  dgmmmon. ghmagadool 396 mmadol
0539096300000 3mgdmEmdm:

Cp=a+2bT-cT? ,
b3 Bnglodadgds LoBgemem mdmBggenmdol asbmmads

C'p=a,+b'[‘+(:|T~l .

dogmo Gogo FOZgbobs s mordsmo gJb3geodgbgmo dsbomal  gebbogmgols Loggdggm by
6. sbeosd  @ssaobs, Gm3  Gorgmo  gGolBogrndo 33909mgdobs @ bbgsmalbgsasstio
396©0J36gd0l  3Jmby  Bogmag@gdgdolsmaol sog@obs @s  ggmol  3ebBmmgdgdo b ggeeadols
B83gay g ©Bmgorgbymadst  seadgedgee o6 sbsbsggh. 6m3gddo [8,9] 6. sbrosd
Essbsdgms  LsBgsmm  mdm@nzenmdol ©sdnBsggdals 0bs68gfmbognemds (33 g9gemo  asbmdgzgdols
bgeoboggo  Fobgdol  geogsmolfobgdom. [8]-8o  dm@ebomos  bsBmemem  odmggspmdols
3568 mmgds:

C p=a+bT+c (T+e)! |
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bowsg,  gmblgebe € gmggmo  Gogmog@gdobamgal  Fgadmgds 3960bsBE3Oml  baBnegm
03mB3eemdol  asogmomo  Bmbazgdgdol  9Ju3ge0dgbdnemo Loporggdoesd  gomsbeal
daagﬁ»a@)gbab 30503:7%00000)‘ ma(‘yBMQosoand‘aﬁo Q}'{]Gdeogbnh (QSmoQi.?ma, m&m&ggogmba,
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domgdgmo  gremBomgdol  gedamaddo  Lagdime  getger  sbebsggh  F9BstoBo  mdmggzeemdal
$9339038 0386 sdm gogdnemadsl:

Cp=a+2bT-c(T+e)? (g/domo)
Hr—Haog=aT+bT?+c(T+e) ' +d (5/3ergmo) 1)
St-Saos=alnT+2bT—(c/e”)InT-+(c/e”)In(T+e) ' ~(c/e)(T+e) ' +f (xPerea)

0Bmdstrgm-0bmmgddgma  doBgbiosmo  (xodlol  ggbiios) 3odmgmgemgo  (3bmdogmo
0gH3mEobsdognto geGEmdon:

Gr-Gaog=(H1—Ha98)~T(S1—S208) %/dmema .

0gmool gatodol asdmdfgeto s gedmfemmdomo  BodyBol  sdsrEgddgtednGgmo  ©s
303m 533963 o 0dmBg3e0mds 308m 33egmmos [6,10,11]. 9bes 9m36086mm, M3 mosbols
$8390sy @3y aedmftomdomo  Bodndols  mdmBagememds  BgBos 3933 getmsb  Fgstagdoo.
339658 mc0b do8yg000 b 36Lb3ag988 330609ds. I Gomdorma 60330l
39390987 &0 B 396303y (300R) 3 oy gl
Aspomgddgdedypdgmo  mdmagememdel  86meby ~333  K-by  8godhbgge 9 L3geodgblgma
3mbs(39d900l 3686935, Gz Sblbommos  ByGmdsgbogeo  3otwsddbom. 298,15K-bg dsmd9d-
3960 aOnmo  3obmdzgeon  domgdnmo  Bgegagdo  Gase  gdobzgzs  dosmmBgd3ghogtnmo
ao%masabob adhét‘m«}m@aoonm domgdae Fgrgagdl. 600 >m36086ma, GAed
©adseB33gOsn@amo 3sbmdzatolsl ggdmdspbodn®o godiwsddhs 6 wsgodbatgdnms.

83 dbsgglos  dabodb, 6B megdagdol (1) Sb3sergdomn sdm3m3smam  dotomswo

(€ 3 3bBowydy ° 0 3odmgmgery !

0g3mEobsdogn®o  gubigogde. @bGomdo 2 doigdnmos onmool ggogol my@dmobsdognGo
3196d30980L  33bGmmadol  gmgnooghdgdo. IsmemBgd3g@ednGnmo ©s  sdsrnBgd3gMsed g nmo
30bmaggdol  gotgo  mebbggede  LeByemgdsl  agedemgal  0gddmeobsdogn@o  gbdogso
GoeBmgaaobmm 10-1300 K 933968 genm obfg@asmBo (gbeoggdo 3 os 4).

gbosmdools aeb@Bmmgdol beBusmm 33eeGeggmo geesb®s asdmgmgamgen gmeIgmon:

S=tkty os[ZA/n(n—4)]"?
3ReBogrgds 36 smadsgds  0,2%.

boowo 2. ogmool gg@oBol 0gddmeabedogn®o gubiiogsol asbEmmagdal (1) ymamoiogbdgse
ZnFe;04 a b107 C d F E

393033560 125.533 4.0388 255675.8 -42748 -807.96 | - 149.73
a3 fGnmdogmo 125.507 3.9526 80144.5 -41633.7 | -740.2 | -187.67

Bobobgdby 1 s 2 308mbsbygmos  godmdfgeto @ gedmfidomdomo ool gahogol
F983st00  mdehgzemdols  demegso  10-1300 K $gd3gdednnm  obgtgemdo.  Bsgo
GabBomgdon  spbodbrmos  dsmam$gd3gGedndnmo  ghosmdonl  asbmdggdomst  asdmmgmomo
39305080 mdezeemdols  860836gmmdgdo, Bmmm  ogoo  Gaomgdon —  ©sdsm$gddgGedy-

Gagmo  0dmBazemdal bogoweggdo.
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TK Cp Hy-Ho S1-So -(G1-Go) 7o) /K Ao
%/K 8emgno x/8mgno x/K dogmo «/ demgano
10 19.58 74.02 9.2575 18.555 1.86
2 7.7697 180.37 17.37 167.079 8.35
3 7.8576 254.47 19.95 34427 11.48
4 11.5396 349.49 2266 §57.15 13.93
6f 23.2296 691.57 29.44. 1075.0 17.92
8 36.4887 1287 37.923 1746.5 21.83
0 50.2247 2155 47.54 2599.5 25.99
2 63.58 3293 57.886 3653.1 3044
4 76.299 4693 68.6511 4918.0 3513
6f 84.906 6337 79.609 6400.8 40.00
18 89.240 8201 90.575 8102 45.02
200 107.407 10260 101.416 1002 50.12
220 115311 12488 112.031 1215 55.26
240 121.382 14867 122.369 1450: 60.43
260 128.45 1737 132411 7050 65.58
7315 131.96 19090 138.84 8834 68.95
280 133.72 19999 142.131 9797 70.70
298.15 138.03 22467 150.67 22454 75.31
300 138.4 22721 151.520 22735 75.78
350 147.9 29890 173.61 30873 88.21
400 159.7 36404 193.71 41080 102.7
500 163.8: 53324 229.15 61251 1225
600 172.76 70160 259.82 85732 142.9
700 1.2. 87863 287.09 13100 161.6
800 7.5 106403 311.85 43077 178.8
900 7.7 125437 334.65 75748 953
100 05.9 145961 35591 209948 09.9
110 14.14 166965 375.92 246547 24.1
120( 22225 188785 394.90 285-95 37.6
130¢ 230.56 211417 413.01 325496 50.4
(bogma 4. asdofGomdome ammool gaGahol cg®inmeebsdognn amlaogdel HednmaGgdnmo 360da8grmbed
TK Cp Hr-Hy S1-So - (C:T"GD) -~ G, -G,) «/K 8mgmo
N /K dogno */Bmano x/K dmgna X/ dmgmo T
1 9:552 16.69 2.2259 5.565 0.557
2 6.657 76.36 6.3178 50.00 2.500
3 9.728 156.3 9.5186 1293 4310
4 14.878 2779 12.983 2414 6.035
[ 28.004 703.3 21.426 5823 9.705
80 42.032 1403 31.400 1109 13.86
100 56.103 2387 42321 1845 18.45
2 69.592 3645 53752 2805 2338
4 82.199 5165 65.422 3997 28.55
93.763 6927 77.180 5423 33.8
104.06 8907 8.839 7084 39.3
112.07 11080 0.28 8976 44.8;
120.92 13420 142 11093 50.42
4 127.78 15909 22.25 13430 55.9
26! 33.72 18525 32.71 15980 1.4
273.15 37.19 20307 9.40 17770 5.0
280 38.87 125 4282 18737 6.9:
298.15 4297 381 51.67 21410 1.81
3 4339 4071 152.55 21690 723
3. 52.34 147! 175.36 29896 8542
400 5535 39082 195.56 39142 97.86
S 66.58 55069 231.23 60546 21.1
6 172.47 71906 261.88 85222 42.0
™ 180.84 89557 286.55 11102 58.6
8 188.75 10801 313.70 14294¢ 78.7
£l 196.65 12726. 336.36 17546 94.9
100! 204.44 14731 357.49 21018 210.2
110¢ 21246 16815 377.34 246924 2245
120¢ 220.37 189783 396.15 | 285597 238.0
1301 22821 212208 4i4.10 | 326122 250.9
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THERMODYNAMIC FUNCTIONS OF ZINC FERRITE IN 10-1300 K RANGE
Tengiz Machaladze, Nana Lezhava, Teimuraz Pavlenishvili
Rafiel Agladze Insitute of Inorganic Chemistry and Electrochemistry

SUMMARY
The enthalpy of the zinc ferrite, ZnFe,O4, has been studied in the temperature range of 300-1300 K
employing a mass adiabatic drop calorimeter. Low-temperature (10 — 298 K) published data have been used
for calculation of main thermodynamic functions — heat capacity, enthalpy, entropy and Gibbs energy for
wide temperature range of 10-1300 K, results calculations are tabulated. A good combination of low-
temperature and higt-temperature data testify the high accuracy of enthalpy measurment and the adequate
methods of data treatment.

TEPMOJMHAMUYECKHUE ®YHKIWA PEPPUTA NIUHKA B MHTEPBAJIE 10 — 1300 K
T.C.Mauananze, H.I'.Jlexxasa, T.A TlaBneHnusunu
Hucmumym neopzanuueckoil Xumuy u snexmpoxumuu um. P.H.Aenaoze

PE3IOME
Dnranbnus GeppuTa LMHKa H3MEPEHa Ha MacCOBOM aMabaTHyeckoM KaloPUMETPE METOAOM CMELUCHUS B
unTepsane Temnepatyp 300 — 1300 K. Hcnonbsys auTepaTypHbie AaHHBIE MO HU3KOTEMIEpATYpHbIM
nsmepennsim (10 — 298 K), paccunranbi OCHOBHbIC TEPMOAHHAMHYECKHE (YHKUMH — TEnI0EMKOCTb,
SHTANIBNNA, SHTPONHS ¥ dHepris I'G6ea, KoTOpbIe NPeAcTaBe bl B TAOHHYHOM BHAE B TEMMIIEpaTypHOM
nurepeane 10 — 1300 K. Xopoliee coBMELIEHAE HU3KO- H BbICOKOTEMAEPATYPHDIX JaHHBIX yKa3biBacT Ha
BBICOKYIO TOUHOCTh M3MEPEHHS SHTAIBIHH U KOPPEKTHOCTb 00PaGOTKH JAHHBIX.
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PHYSICAL CHEMISTRY
PHOTOCATALYTIC DECONTAMINATION OF PESTICIDE-CONTAINING WASTES
Tsiuri Ramishvili, Vladimer Tsitsishvili
Petre Melikishvili Institute of Physical and Organic Chemistry

Nowadays, pesticides remain as the effective and available option for intensifying the
agriculture. However the violations of sanitary norms during transportation, storage and usage of
these substances resulted in their accumulation in the nature. Besides, the warehouses and illegal
dumpsites of the prohibited and non-conditioned pesticides constitute the danger to the
environment.

In 2001 Georgia signed the Stockholm Convention on persistent organic pollutants (POPs)
[1]. Its aim is the liquidation of the POPs wastes and POPs final withdrawal from the usage.

In regard to the preparation of the Action Plan in the framework of the implementation of the
Stockholm Convention there has been carried out the inventarisation of the POPs-containing
wastes on the territory of Georgia. This project has been implemented by the Department of
Chemical wastes and Substances of the Ministry of Environment Protection and Natural Resources
of Georgia with the involvement of the foreign experts, in collaboration with the United Nations
Development Programme (UNDP) and with the financial support of the Global Environmental
Facility (GEF). Based on the results of the monitoring, it can be seen that in some parts of Georgia
concentration of the certain pesticides (DDT, hexachlorane or hexachloro-cyclohexane — HCCH,
treflane and other) in the environment (water, soil) is 4-12 times more, and in particular cases
even 30-50 times more than the maximum allowable concentration.

Out of the registered 3057 tones of pesticides in Georgia, 66% contain POPs. As for the
regions, the largest amount of pesticides (2700 tones) is registered on the so-called lagluja
Landfill, in Kvemo Kartli, Marneuli District, on the lagluja mountain. This landfill operated in
1976-1985. In those days a number of different chemical pesticides have been buried there.
Although the landfill is closed from 1986, it is in a bad condition: it is not protected, it is open,
pesticides reach groundwater and surface water through the soil, atmosphere and air. Samples
taken on the territory of the lagluja landfill show the presence of POPs, mainly of chlorine-organic
pesticides. The lagluja Landfill constitutes the danger to the environment and needs to be
neutralized with the environmentally safe methods and technologies [2]. According to “the Law of
Georgia about the Environmental Permits”, “any chemical industry, also the disposal, recycling,
and neutralization of wastes belong to the first category activities”.

DDT and HCCH are environmental POPs [3, 4]. For example, DDT(1,1,1-trichloro — 2,2-
bis(4-chlorophenyl)ethane) is persistent in the environment for 2-15 years [5, 6], it bioaccumulates
in the soil through humus [7], decomposes gradually — it undergoes evaporation, photolysis in the
solid condition [8] and biodegradation [9]. DDT is especially dangerous to mammals, since it
destroys endocrinology system and may constitute a threat to the human life and health [3, 10].
DDT decomposes in the water and organic solutions [11]. The primary products of its
decomposition are DDE (1,1-dichloro — 2,2-bis(4-chlorophenyl)ethylene) and DDD (1.1-dichloro
— 2,2-bis(4-chlorophenyl)ethane) that are also dangerous substances [6,7]. 1t is proved that the
humus decreases speed of the photodecomposition of DDT [1 2-14].

Decontamination of the non-conditioned pesticides is recommended to be carried out with the
following three methods: burying, burning and plasmachemical destruction [15]. Burying
pesticides on the landfill causes soil pollution. Besides, the uncontrolled reactions may take place
in the wastes that may result in the emergencies. It is more effective to neutralize pesticides by
burning. Pesticides with the particular toxicity and carcinogenic properties are destroyed in
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plasma. However, the usage of all the abovementioned methods is limited by the necessity of the
high temperature, high energy-intensity of the process and large uptake of the fuel.

Due to the shortcomings of the abovementioned methodologies, it is very important to search
for the decontamination options that will be environmentally safe and economically feasible.

Nowadays, from the scientific and practical point of view, the most perspective technology for
neutralizing 2pesticides is the deep oxidation by using oxygen, ozone, hydrogen peroxide, Fenton
reagent (Fe'*/H,0,) and others in the liquid and solid phase. 53% of p,p'-DDT and 46% of DDD
gets decomposed during the oxidation of the soil polluted by the p,p’-DDT and DDD with the
Fenton reagent in the water suspension [16]. For the decontamination of pesticides it is more
perspective to carry out their photocatalytic oxidation with the use of semi-conductors in the
presence of the artificial lighting (ultraviolet, visible) or of the solar energy [3,13,16-19].

It is recommended to use TiO,, especially its modification of anatase and rutile, for the
photocatalytic purification of the organic pollutants of water and soil [20, 21]. Presently, it is
known that on the surface of the TiO,, any organic substance gets oxidized to CO, and H,O,
except for CCly, At the same time, from the halogen- and nitrogen-containing substances, there are
derived HNO; and hydrogen halides [22, 23]. This topic has been intensively researched
throughout the world for last 10-15 years. Photo-purifiers of the air and water containing TiO, that
is sheeted on the porous surface is widely used in practice. They are produced by such firms as
“Toshiba”, “Sharp”, “Toto”. It is known that in the water reservoirs the pesticides get decomposed
within the few months, however, with the addition of the TiO, this process takes only a few days.
While purifying water with the flow method, the Fenton reagent is used. During this process the
HO'-radical is derived from the H,O, that is the strongest oxidizer. It oxidizes the organic
compounds in the solutions upon the exposure to the light this process goes on 100 times faster
[24]. In order to get rid of the organic pollutants, the technical equipment - “Photo-Fenton”
(Carbon Oxidation Technologies, USA) — is developed.

TiO;, is the n-type semi-conductor. While irradiation of the light on its surface with the energy
of E > 3.2 eV (A <385 nm), electrons of the conduction band are formed in the volume of the
TiO, particles and the holes of the valence band (h"). This particles have the high capacity for the
reactions; namely, compare to the normal hydrogen electrode, the oxidation-reduction potential of
the electron on the TiO; surface is -0.1 V and for the hole it is +3 V. This means that the photo-
generated electron can reduce the organic matter or reduce the electron acceptors, for example, the
oxygen adsorbed on the surface of the TiO,, up to the superoxide radical anion O, ™ .Photo-
generated hole can directly oxidize the molecule of the organic matter or the OH™ ions and water
molecules adsorbed on the TiO, surface. It is considered that together with the peroxide radicals,
the HO radicals cause photodecomposition of the organic molecule on the TiO, surface
[17,25,26]. Indeed, the oxidation-reduction potencial for the HO'" radical is 2.8 V, when for the O3
it is 2.07 V, for the HyO, 1.77 V and for the MnO4~ 1.67 V. These radicals (HO and O") result in
the partial or complete mineralization photo-decomposition of the pesticides (phenol, phenol
halogen-products [27-31], aromatic compounds [32]; also of the water-soluble pesticides, such as
cimoxaline, methomile, oxamil, talon and others [18], of the p,p’-DDT, DDE and DDD [13,12,19]
and chlorocyclohexane [21].

Thus, based on the above information, the following can be concluded:

1. There is the urgent need to decontamination persistent organic pollutants (mainly

containing chlorine) on the pesticide landfills of Georgia;

2. The POPs placed at the largest pesticide landfill (2700 tones) in Georgia in Marneuli
District on the “Tagluja” landfill, presumably, present the wide range of substances of
various chemical groups. Their full mineralization is possible in the environmentally safe
way using photocatalytic oxidation both in the solid and liquid phase.

In this report we propose usage of the photocatalytically selective systems for the solution of

the given problem. These systems are:
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Semi-conductor photocatalysts (including nanocomposites), for example titania, that have

nanoscale and get synthesized differently (from the liquid, with aerosol, hydrothermal and other
special methods); it is possible to use such types of photocatalysts within the visible spectral range
of light. They shall allow be the complete photocatalytic mineralization (deep oxidation up to CO,
and H,0) of the POPs samples from the Tagluja landfill.
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0 ®POTOKATAJIUTHYECKOM OBE3BPEXKUBAHNH NECTHIIUACOAEPKAIINUX
OTX0A0B

.M. Pamuuisuny, B.I' Uunmmsunu
Huemumym gusuueckoil u opzanuueckoi xumuu um. I1.I° Menuxuwsunu

SUMMARY
PaccMOTpeHbl  pasintHble CrocoGbl 00€3BPEKHUBAHNS MECTHLIMACONEPIKAIIMX otbpocos. Jlna ciyuas
Harymkekoro nonurona (MapHeysbekuit p-oH, Ipy3us) npemnaraercs (OTOKATANMTHYECKHH METOA ¢
KCIIOJIb30BAHUEM B KAUECTBE KATAIM3aTOPa HAHOPA3MEPHBIX YaCTHIL [BYOKHCH TUTaHa.
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OU3NYECKAS XUMUA

0 BO3MOKHOCTH MOBBIIEHNSA 3OPEKTUBHOCTH KAIIMJUISIPHO
KOJIOHKH C HENOBVKHOM ®A301 PE-WAX

K.JI.Amupxanamsuin, H A Hanupanse, K.M.I'amkpennze
Hucmumym @usuueckoii u opeanuyeckoti xumuu um. 111 Meuxuweuiu

Meton xamwuUIpHOH Xpomarorpa@uy IIMPOKO HCIHOb3YETCs Ui aHaiu3a CIOXKHBIX
OpraHMYEeCKHX CMecelf, Ha pasjeieHne KOTOPHIX BIMSIOT Takue (akTopsl Kak: pabodas
TeMIepaTypa W IeOMETpPHYECKHe XapaKTEepUCTHKH KOJOHKH, TPApOAAa IOJBUKHOH M
HemoABWXKHON (a3, naBneHue y BXoxa M Bhixofa Konmouku [1-3]. Kax u3BecTHO, Kenaemoe
pasfeneHue JOCTHTAETCS JIHIUL [PH ONTHMH3AIMM PaboumMX YCIOBHH, 9TO HPElyCMaTpHBacT
TIIATENBHOE H3YUeHHE BeeX (PaKTOPOB BIMSIONMX HA Pa3leIeHHE aHAN3HPYEMBIX CMeCeH.

Hcxons M3 BHIIEH3JI0KEHHOI0, HAMH OBUIO H3YYEHO BJIMSHHME NPUPOJBI ra3a-HOCHTEN Ha
pasJeATeBHbIC CBOMCTBA KBAPUEBOi KaluIspHoi KoloukH (25M x 0.25Mm) ¢ wxd PE-WAX.
BsiskocTb 1 Ko3(hduimenT qudbdy3nn sBasioTes TeMy (GakTopaMH, KOTOPbIE ONPEENsioT BHIGOp
rasa-nocutens. M3 Teopernueckux coobpaxennii Etpe u apyrue [4-6] npeanounTaloT IpUMEHATh
B KauecTRe raza-HOCHTENs Gojee Jerkue raspl ¢ HuskuM kospoummentom audodysuu (Hy u He),
MHOTHE TPEIMOYHTAIOT a30T, BMECTO IOPOrOro rejius M omacHoro sogopoa [7]. B sexoropeix
cryuasx ucrnonpzyercs CO,, NPAMEHEHHE KOTOPOIO CIOCOOCTBYET NEPEMEIICHHIO KOMIIONCHTA
BIIOJIb KOJOHKH B BHJIE KOMIIAKTHOM MPOOBI, YTO NPUBOJUT K TOBBULICHUIO CUMMETPHH IHKa H
paszeNuTeNnbHOl criocobHOCTH Kook [7,8].

C 1enplo ONEHKH XpoMaTorpadUyecKnx CBOMCTB H3ydaeMOW KalWJUIIPHON KOJOHKH LIPH
NPUMEHEHNH PasHbIX ra3-HOCHTE/EH ObLTN ONPEENCHbI CISIYIONIIE MOKA3ATE/H: UCIPABIEHHOS
BpeMsl yICPKHBAHUA, KO (UIMEHTE! aCHMMETPHH, YHCTO | BBICOTA TEOPETHYECKHX Tapenok [9].
OnbITH TIPOBOIMIIKCE HA XpoMmarorpade ¢ 11aMeHHO-HOHM3ALHOHHBIM JCTEKTOPOM, PAcX0] ras-
pocurenei 6uuio: ans He — 17.7 ev?/mum, N — 15.5 em?/mun, CO, — 12.5 ov’/mun. {aBrnenye y
BXOJa KOOHKH — 1.5 kre/em?.

DKCIIePUMEHTATLHEIE JaHHBIE, TPUBEICHHBIC B Tabmuuax 1-3, MOKA3LIBAIOT, HUTO CMECH
onnoaroMublX crmpros C-Cg M apoMaTHyeckdx yrieBosoponos Ce, YHOBISTBOPHTEILHO
Pa3aeNAIOTCsS Ha M3ydaeMOol KOJIOHKE NPH HU3KHX TeMIEpaTypax 30 — 35°C. Ilpumenenne CO; B
KayecTBe STIOEHTA YBENHUMBACT CUMMETPHUHOCTb IUKOB K UX PaslieICHME, a TAKOKC MNOHIKACT
BpeMs ananu3a. JlamHpie TaGuuMIbl 3 MOKA3bBAIOT, HUTO 9 HEKTUBHOCTh MEHSETCs B
nocnenosareasgoctd: CO; — He — Ny Mbl cunTaeM, 4T0 [BYOKHCH YTJIEpOJa UIPaeT poib Kak
TPAHCTIOPTUPYIOIIETO areHTa, TaK ¥ BHITECHUTEIA.

C HeNbio YMEHbIICHHS MAASHUS JABICHUsI RIOJb KOJIOHKH OBUIO YCTAHOBIICHO CTICLHANTBHOC
COTIPOTHBJICHHE Y BBIXOZA KOJIOHKH, 9TO NPHBOXHT K YBEIHYMBAHMIO CTCNCHH PasieNCHUs
u3ydaeMblx cmeceil (Tabauua 4).

B 3aKJIIOYEHMH MOYKHO OTMETHTh, 4T0 Tpumenenne CO; B KauecTBe dII0SHTa ¥ MOBLILIECHHOS
JIaBNeHME y BBLIXOJA KOJIOHKH, YBENWUMBACT CUMMETPUYHOCTDH XpomaTorpapuyeckux 30H,
[1OBBIIIAET PA3ETUTENBHYIO CHOCOOHOCTD 1 9HEKTHBHOCTB KOJIOHKH € PE-WAX HenoJBuxHOH
(basoii, yMEHBIIAET CTOUMOCTb U BPEMS aHA/IU32.
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Ta6. 1. BeTnuuibl BpEMEHH H 00BEMOB YACPIKHBAHHS OJHOATOMHBIX CITEPTOB, aPOMATHHUCCKHX
YTJIEBOOPOIOB M KPE30JIOB, TIOJIyYEHHbIE HA KOJIOHKE C PE-WAX dasoit (0.25MM X 25M),
TeMIIeparypa KOJIOHKHU 35 °C, raz-nocurenu: He, CO2, Ny

Bpemst yaepKuBaHus (MUH) O6beMbI yICPKUBAHAS
Ne CopGar ra3-HOCHTENHU ra3-HOCUTENIN
He N2 COz He Nz COZ
1 MeTraHos 2.50 3.00 2.05 125 100 62
2 DTaBoa 3.10 3.20 227 155 128 74
3 H-IIPONIAHOJ 3.55 3.50 3.30 178 140 99
4 H30-IPOIAHOI 3.20 337 3.07 160 135 92
5 H-OyTaHos 4.58 5:15 4.25 229 206 127.6
6 130-0yTaHos 4.30 427 4.05 215 171 1215
7 H-[IEHTaHOJI 7.40 8.00 6.30 370 360 189
8 NEHTaHOI-2 717 7.30 557 359 292 167
9 H-T'eKCaHOJI 7.25 7.45 6.10 363 298 187
10 Benszon 3.50 3.45 2.50 175 138 75
11 Touyou 5.08 4.55 3.47 254 182 104
12 9THNI-0€H3011 7.00 6.58 4.32 350 263 130
13 M=-KCHJIOJ 7.47 7.40 5.30 374 296 159
14 H-KCHJION 7.50 7.42 535 315 297 161
15 0-KCHJION 8.20 8.10 6.10 410 324 183
16 | M-kpesoin 8.50 9.10 1.15 425 364 215
17 -Kpe3ol 8.52 9.12 7.20 426 365 216
18 0-Kpe3o 8.47 8.50 6.50 424 340 195

Ta6. 2. Beuuus! K0>QUIMEHTOB ACHMMETPAH H-CITHPTOB 1 aPOMATHHECKIX YIJIEBOJOPO/IOB,
NOJTyYEHHBIE HA KBAPLUEBOX kammuIspHoit Kosonke ¢ wkd PE-WAX (0.25MM X 25Mm),
raz-gocurenu: He, CO2, Ny

—] T Kosdduimentsl acuvmmerpun_Kas
o | Copbar Temneparypa KOJOHKH -30°C | Temneparypa KonoHKH -50°C

He N, COz He Nz CO;
1 | Meranon 0.87 0.90 0.83 0.91 0.92 0.87
2 | OraHon 0.83 0.85 0.83 0.90 0.90 0.85
3 | mponanon 0.85 0.85 0.82 0.89 0.91 0.85
4 | u-Gyranon 0.89 0.91 0.83 0.89 0.94 0.82
5 | Benson 0.87 0.88 0.83 0.91 0.92 0.89
6 | Tomyon 0.86 0.88 0.82 0.89 093 0.87
7 | arun-6eH301 0.95 0.96 0.87 0.95 0.97 0.89
8 | o-KcuyI0JI 0.86 0.88 0.82 0.89 0.95 0.87
9 | o-kpe3oln 0.85 0.87 0.82 0.89 0.91 0.86
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Tab. 3. 3HaueHUs YHCIIA TEOPETHUECKHX TAPENOK (1) ¥ BHICOTHI IKBUBAICHTHOH TEOPETHIECKOH
tapestki BOTT (H MM) H-CIIAPTOB M apOMaTHUIECKHX YIIEBOJOPO/IOB, OIyYeHHbIE HA KBApLEBOH
KanusipHoii kostonke ¢ PE-WAX dasoit (0.25mm x 25m),
ras-socuresn: He, CO,, N,, Temmeparypa kosonku 35°C

: O PeKTHBHOCTL KOJIOHKH - N BOTT - H (Mm)
% | S He N CO, | He | N, [ CO;
1 | Dranon 2500 2215 2936 1.00 1.23 0.85
2 | ponanosn 2350 2321 2600 1.06 | 1.08 | 0.95
3 | u-GyraHon 3157 3936 5152 0.79 | 0.64 | 0.60
4 | benson 4251 4025 5304 0.59 | 0.62 | 047
5 | Tomyon 4010 4125 3125 0.62 | 0.60 | 0.42
6 | otrnGenson 3195 3927 5920 0.78 | 0.63 | 0.49
7 | o—xcuuon 3635 3220 3880 0.69 | 0.78 | 0.64
8 | o—Kkpeson 3992 3340 5100 0.63 0.75 0.49

Ta6.4. 3Hauenus k03)GULHEHTOB PA3NeNCHUs] HEKOTOPHIX OMHAPHBIX COSAHMHEHMAH, 10Ty YCHHbIE
Ha KamWUIpHO# Konorke ¢ pasoit PE-WAX (0.25MM X 25M), Ipu pasHbiX JaBIEHHSAX Y BLIXONA
KOJOHKH: 2) arMochepHOe JaBienne, 6) noBbiueHHOe Japienue; ra3-nocutemm: He, COz, No,
Temmeparypa konoukn 35°C

3mavenus D koadduupentos pasneneunus (Rij) Ounapubix
No | BuHapHbIe cMecH cMmecel
armochepHoe IaBeHne NOBBIIECHHOE JTaBJICHUE

He N, CO, He N, CO,
1 | MeTaHOJ — 5TaHo 0.93 0.89 0.95 0.95 0.91 0.95
2 | 9TaHON — U30TPONAHOI 1.10 0.90 1.20 1.20 1.10 1.50
3 | y30mponano — MponaHos 0.98 0.91 0.99 1.10 1.00 1.50
4 | H-ponanoi — u300yTaHon 0.99 0.92 0.99 1.20 1.00 1.50
5 | u300yranos — H-Oy1aHon 1.10 1.00 120 1.30 1.10 1.60
6 | H-OyTanou — IeHTaHos-2 1:25 1.15 1.32 1.50 1.10 1.65
7 | MeHTaHOo-2 — H-TIEHTaHOJI 115 1.10 1.20 1.30 1.15 1.5
8 | 6enson — Tonyosn 1.50 1.20 1.50 1.55 0.25 1.70
9 | Tonyon — 3THNOEH301I 1.35 125 1.55 1.40 1.25 1.70
10 | 9THI6EH30J — M-KCHJION 115 1.10 1.20 1:35 1.20 1.36
11 | M-KCHJIOJ — NI-KCHJIOJ - - 033 0.35 0.25 0.55
12 | m-KCHIION — 0-KCHJION 0.98 0.91 1.05 1.10 0.99 1:15
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3o30motrge-JomdsEmatagammo dJgmmgol gsdmgibgdoo BgbFogmogos PE-WAX' wdéogo ggsbon
Esgstmo 333030l gedoms®nmo  bggHol (258x0.2583)  Jmdsmatsgogmo ozolgdgo. CO,-
ol s0h-3sBstgdmon  asdmgibgdals @s Lbggol dmmml  {6gzol 39b6ol Bapgaer  geobsdrs
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Jgmomdost Jgmadgdao Boxgo gOmsgmdosto LdaGgdols s sGmdst o 655 3oG{gsemdsgdols
©OgOIGS Uaxmbghga&) 306-858)5O 95 s CO;3-0l 399mggbgdolisl.  3stis 23bs, bggBol degmol
L3gosern@o  Fobommdol  @aggbgds Bl Lsgzeogzo 608737301 Eogmezal  Bodolbls @
980 9Ok

POSSIBILITY TO ICREASE RESOLUTION PROPERTIES OF PE-WAX CAPILLARY
COLUMN

Koba Amirkhanashvili, Nana Nadiradze, Qetevan Gamkrelidze
Petre Melikishvili Institute of Physical and Organic Chemistry

SUMMARY

The use of CO, as a carrier gas and special resistance at the end of capillary column with PE-
WAX stationary phase (25m x 0.25mm) was studied. It has been shown that the use of CO, and
high pressure at the end of quarts capillary column improves the separation of n-alcohols and
aromatic hydrocarbons, increases the column efficiency and selectivity, decreases the analyses
time and asymmetry of chromatographic zones.
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OUBNYECKAS XUMUA

MPUMEHEHHWE MPUPOAHBIX HEOJHUTOB IJiIsI OCYIIKHA HEKOTOPBIX
PACTBOPUTEJIEN, UCITOJIB3YEMBIX B NMPAKTHUKE B3KX

T.H.Kopaszaxusi, T.I'. Aunporuxausgny, JL.I . Onpukamsumy, H.B.Ilupixanasa,
M.I".3ayrauBnim, H.A.Kaxunnze*

Huemumym gusuveckoii u opeanuyeckon xumuu um. 1117 Menuxuweunu
P
*[ocyoapemesennviil ynusepcumem Axaxus Llepemenu

HccrienoBaHa  BO3MOXHOCTb — MPUMEHEHHS  NPUPOMIHBIX  LIEONMTOB  CEJMMCHTAUMOHHOIO  MPOMCXOXKIEHHS
MecTopokaeHHit I'py3un Uit 00e3BOXKHMBaHMS ~HEKOTOPBIX ~PAcTBOpHUTENEH, HCMOJIB3YyEMbIX B  NPAKTHKE
BBICOKO3((EKTHBHOI HKUAKOCTHONH XpomaTorpaduu. PaccMOTpeHo BiusHMe psna (GaKTopoB, a HMEHHO 3epPHEHHs
LEOJUTCOJEPIKALIEH TOPHOI 1IOPO/bI, COASPIKAHUS B HEll OCHOBHOTO MHHEpasa, NPHPObl LEOIMTA U er0 KaTHOHHOH
MoaMGUKALMH, KOHQUIYpPalLWn MOJEKy/l PacTBOPHTENs M HAuaNbHON KOHLEHTPAUMM BOAbl B HEM, a TaKkxke
TemrepaTypbl Harpea KOJNOHKM C aJACOPOEHTOM Ha rpolecc 00€3BOXMBAHKS pacTBOPUTENEH. YCTaHOBIEHO aBa
MEXaHW3Ma Tpolecca OCYWIKHM: KOHKypHpylom@s ancopOuua MOJEKysd pacTBOpHTENb — BOAQ, W IPOSBICHHE
MOJIEKYJIAPHO-CHTOBOTO 3()(eKTa, T.e. MUTPALIHH TONLKO MOJIEKYJl BObI B MONOCTH LeouTa. [TokasaHo, 4To ro cBoeit
obe3BokuBatomieli  CrocOGHOCTH  HEKOTOpble M3  MPHPOJHBIX  LEOJUTOB  KOHKYPEHTHOCTIOCOGHBI — HanGonee
9(HEKTHBHBIM OCYIINTEISAM — CHHTETHUECKUM LIEOTTHTAM.

Ponb noaBuxHON (a3l (PaCTBOPUTENS) B XKUIKOCTHON Xpomatorpaduu Gosee 3HAUUTEbHA
B OTJIMYHE OT ra3oBOi. Hapsay ¢ 4YMCTO TpaHCIOPTHON (yHKIHMEH OHAa aKTHBHO Y4acTBYeT B
caMoOM TIpoLiecce pasZielieHnss K I09TOMY JaXe He3HauyuTelbHble H3MEHEHHs B e cocTaBe
CYyIIECTBEHHO BIMSIOT HA XapaKTep W mpouece pasienenus [1].

Tax, Hanpumep, B a1COpOIMOHHON XpoMaTorpadun 0coboe 3HAYEHHE MMECT TIATeIbHask
OCyIIKa PacTBOPUTEIIEH, TaK KaK jake HeOONbIIOE H3MEHEHNE COICPYKAHHS BOJIbI B PACTBOPHTEIIC
MOXET 3aMETHO HM3MEHHTH KOY(DOHIMEHT EMKOCTH H, CIEI0BATENIbHO, CTENCHB pPa3NeIeHHs
KOMIOHEHTOB. [TosToMy 00wieil npobaeMoi s BCeX PACTBOPUTENECH SBISIETCS y/lalleHue BIlary.
DTO JMOBOJILHO COXKHAA 3a/a4a, TaK Kak MHOTHE PacTBOPUTENH 00pasyloT ¢ BOJOH a3e0TpONHbIC
cmecH. Tak, HanGosee 4acTO HCIONb3yeMble B XKUAKOCTHOM XpoMaTorpaduu pacTBOPUTENH, TaKHE
KaK alleTOHUTPHII, THJIALETAT, METHIITHIKETOH U 1,4 quokcan, o6pasyioT ¢ BOAOH a3e0TpPONHbIE
CMeCH CHEAYIOLIEro cOCTaBa, Mac.% BOABI C AlETOHHTPHIOM — 16,3; sTHiauneraroM — 8.2;
METHITHIIKETOHOM — 22 u 1,4 jnokcanom — 18,4, KOTOpLIE, ¢ TOYKH 3PEHUS OCYLIKH, SBISIOTCST
BecbMa CIOXHBIMM cucTeMamu [2]. Jlis HONHOrO yhajaeHHs Biard OOBIMHO HCHOJIB3YIOT
MOJIEKyJISpHBle cuta — Heodutsl Thma NaA (4A) umm KA (3A), KOTOPLIC MPeIBAPUTEILHO
AKTHBYPYIOT MPOKATUBAHUEM B My(eIbHOM neun mpu Temneparype 420- 450°C [3].

Llenbio  HACTOAMIEH CTAaThM SBJSIETCS [OTMTOKHBAHME DE3YJIBTATOB  HCCIEIOBAHMI,
BBHIIOJHEHHBIX 110  BBISBICHHIO BO3MOXKHOCTH — HCIOJIB30BAHMS  IPUPOIHBIX — IEONHTOB
CeAMMEHTALMOHHOTO TTPOMCXOIKACHAS MECTOPOKAeHHH ['pysuu, 1yist 06e3BOXKUBAHHS HEKOTOPBIX
BBILICYKA3aHHBIX PACTBOPUTENEH.

BKCIlelzl’[MellTaJleaﬂ YacTrb
Hccnenosan ponecc 00e3BOKUBAHUSA CIIEAYIOIHX pacmopwreneﬁ: 9THJIOBOI'O CIMpTa,

STHNALETATA, METHIDTHIKETOHa, aneTOHuTpuia, auveruipopmamuza, 1.4 JaMOKcaHa U
Terparnapodypana, COREPHKAIIEX ONPEIENEHHOE KOIHYECTBO Biard. HexkoTopsie BaKHeHIHe nX
XapaKTepHCTHKH IPUBEIEHBI B Tabue 1.

Kax BHIHO H3 TAGHUHBIX JAHHBIX, BCEM PACTBOPHTE/AM, 38 HCKIIOYCHUCM 1,4 jmokcana u
N, N numetmidopMamMuia, CBORCTBEHHA TeMIIepaTypa KHIEHUs HHKE 100°C. Bsicokas BS3KOCTH
TaKux pactBopHTereii kak 1,4 oxcan, sranon, N, N auMernidopmamMui, 3arpyHsieT npouece
06e3BOXKHBAHMS [IPH KOMHATHOH TeMnepatype # TpeOyeT WCIONb30BaHMs Gojiee BBICOKMX
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Temnepatyp. B TaGiuuie NpHBENEHBI OCHOBHBIE XapaKTepPHCTHKH pacTBOpUTeNnell (IOXBUIKHBIX
(as), Takue Kak HIIOMpYIOIas cuiIa & (10 oKWy AMIOMHHUS ¥ CHIIMKAreyio), HoaspHoCTs P’ a
TaK)Xe WX PaclpefieieHHe 1o TpynnaM cejleKTHBHOCTH (10 CHaiiepy) OT BEJIMYMH KOTOPBIX, B
HEKOTOPOii CTENEHH, 3aBHCHT NPOIecC 00e3BOKUBAHMS ITUX PACTBOPUTENIEH.

Tabavua 1.PUMKO-XHMHYECKHE CBOWCTBA HEKOTOPBIX PACTBOPUTE/ICH, UCTIONB3YEMbBIX B NPAKTHKE
BBICOKO3(DEKTUBHOM KHAKOCTHOM XpomaTorpadum [1]

Dmonpyro-
BsizkocTb, | Dstoupyrowas Monsp- I'pynna
Ty, | TIOTHOCTD, Liasi CUjIa Ha
PacTBopuTens o 20 Mrmna-C cuna Ha AL, Os, HOCTb, CENEeKTHB-
(& d o 6 CHIIMKaresne, .
(20°C) € &0 B HOCTH
Terparuapo-
66 0.889 0.52 0.45 .44 4.
dypan 0 0 11
Otunauerar 71 0.901 0.45 0.58 0.38 4.4 VI
OtaHon 78 0.786 1.20 0.88 0.60 43 i
MeTunauerat 80 0.805 0.40 0.51 0.40 4.7 VI
ALETOHUTPHIT 82 0.781 0.37 0.65 0.50 5.8 VI
JlnoxcaH 101 1.034 1.54 0.56 0.45 4.8 VI
RN e 153 0.942 0.92 - 1.00 6.4 i
popmamua

O6e3BOXMBAHUE OCYIIECTBISUIOCH ¢  I[OMOINBIO IMPHPOAHBIX  1I€OJMTOB, OCHOBHBIE
XapaKkTePUCTUKY KOTOPBIX TpHBeneHs! B Tadnuue 2 (4,5].

Tabnuua 2.Cocras 1 HEKOTOpbIE zi)u314'1e0|<ue XApPAKTEPUCTHKH LIEOJTUTOB, UCITOJTb3YEMbBIX B SKCIIEPUMEHTE

” Csobo- Pa3meprocTh Kuneru-
Waeanu3upoBaHHbI i i 5 Tepmo-
HCDHVIT cocTaB 3“EM3HTapH0ﬁ JAHBIH CHCTEMBbl KaHaJI0B Pa3MCpH YECKUH CTaGWIIb-
= obGbeM, B CTPYKTYype kanajos, A° | auamerp,
AYSHKH HOCTD
% LICOJIUTOB A°
1. TIpupoasbie LEOIHUTH!
AHaIBUUM Na,(Al16Si3,006) 16H,0 18 Onnomep 2.6 2.6 Beicokas
JIoMOHTHT Cay(AlgSi04s) 16H,0 34 Opromef 4.6x6.3 2.6 Beoicokast
;(::::"m' (Na3K32)‘({;1"g‘3°On) 34 JiByxmepHas 3.9x5.4 3¢5 Beicokast
2
MopeHuT Na;Keay(AlgSinOse) 28 JiByxmepHas 2.9x5.7 3.9 Bhicokas
P 28H;0
DULTHICHT (NaK)sz(gl”S)“On) 31 TpexmepHas 6.7x7.0 2.6 Boicokas
2
(Na,Ca)s(Al15Si24072) 4.2x4.4;
IJa6a3znt 40H,0 47 Tpexmephast 2.8x4.8;3.3 43 Beicokas
11. CHHTETHYECKHE UEONHTDI
NaA (Na‘2)§$g7%l‘zo“8) 47 Tpexmepnasn 42 3.9 Bricokast
2
NaX (Nagé)(2/2136511060134) 50 TpexMepHas 7.4 8.1 Bricokas
2
M 5 6.7x7.0;
N:}\}:{neum (Nag)(AlgSisgOos) 24H,0 28 JIByXmepHas 2.9x5.7 ~4 Beicokast

(DaKTHYECKH TaKHe BEJIHYMHBI KaK Pa3MEPHOCTb CHCTEMBI KaHAOB B CTPYKTYpe LCOJIHUTa,
pasMep CBOGOAHOTO O0BEMA H KMHETHHECKOro juamerpa (Tali2) ONpPElENioT Xapakrep
npornecca 00e3BOKUBAHMUS, T.€. MEXAHU3M OCYLIKH:

1. KOHKypUpYIOUIas ancopOLwsi, KOIa MOJIEKYJIbl BOJBI H PACTBOPHTEIIS IPOHUKAIOT B IIONOCTH

LIEONIHTA;

2. MOJNEKYJISPHO-CHTOBast aACOPOLMSA, KOTrAa B MOJOCTH LEOIHTOB MHIPHUPYIOT TONBKO

MOJIEKYJIBI BOJIBL.

TMocneanee, B 3HAYUTENBHON Mepe, 3aBUCHT OT KOH(BUTYPaLHK MOJIEKYJ PACTBOPUTENISL.
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B paGore ObuiM HKCIOJNB30BAHBI  CIEIYIOUHE LEOJIUTCOAEPIKAIME TOPHBIE MOPO/BI
HEKOTOPBIX MecTopoxaeHui I'pysun [6]:

1. ananbuMMmconepkaias ropras nopoaa Kyraucu-I'enatckoro paiiona I'pysuu (3ananuas I'pysus), ¢
cozepkaHneM OCHOBHOTO MuHepania 70-80%, B KATHOHHOM NpPEBATMPYET HATPHM;

2. JIOMOHTHTCOAepykallasi ropHas mnopoga BOmusu r.TOWIMCH, coaepikaHWe JIOMOHTHTA B NOPOAE
konebaercs B npegenax 60-70%, B KATMOHHOM COCTABE, B OCHOBHOM, MPEICTABAEH KaTbUMH;

3. refaHaNT-KAMHONTUIOANTCOAEIKalnas  nopoga Tensamckoro mectopoienus padona Kacnu
(Boctounas I'py3ust), coaepskatyie OCHOBHOro MuHepana B nopoae 70-90%, B ueonute npesajinpyer
KalbLUWi ¥ HAaTPHA;

4. mopaeHMTcOjepikalias ropHas nopoga paiiona bonnncu-Patesann  (Bocrounas  ['pysus),
coziepykaHue OCHOBHOrO MuHepasa 60-80%, B KATHOHHOM COCTaBE MPERAIMPYET KanbUMH, HaTpHit;

5. QuumncuTconepkalias ropHas nopoga paioda cena Llyxyru (3anaanas ['pysus), comepxanue
¢uuncnTa B nopoae MeHsercs B auanasoHe 60-90%, B KaTMOHHOM COCTaBe, B OCHOBHOM,
NPEeACTaBNIeH Kalui.

Jlanee B Tabnuie 3 MpUBEICHBI JaHHbIC N0 NPUOIHKEHHOMY XHMHUYECKOMY COCTaBY ITHX
LEOJUTHECYIMX TOPHBIX IIOPOL.

Tabnuia 3. XUMUUECKUi COCTAB HEOIMTCOACPIKAIIUX TOPHEIX ITOPO/I HEKOTOPHIX MECTOPOIKICHHI

Tpy3uu [6]
AHanbuum JlomoHTUT Mopnenut KnunonTu- DununcuT
Oxkucnst, % (r. Kyraucu, (r. Tounucu (Bonnucu, ceno JIOAUT (Typwms,
I"esiatu) OKPECTHOCTH) Partesatn) (Tenzamu) c. HlyxyTn)

SiO, 53.92 62.75 70.70 61.26 50.04
TiO, - 0.31 0.20 0.32 0.39
ALOs 20.67 14.45 9.25 12.29 16.45
Fe,05 1.77 2.32 3.85 3.05 3.89
FeO 1.22 0.51 0.38 0.15 0.36
MnO 0.01 0.04 0.03 0.04 0.07
MgO 0.65 132 0.38 1.01 1.90
Ca0 1.05 5.67 3.30 393 4.56
Na,0 9.43 3.73 1.60 221 0.40
K0 2.82 0.42 1.25 0.82 7.50
SO; - - 0.04 0.24 -
P,0Os - 0.32 0.20 0.21 -
H,O 9.0 8.32 8.52 14.72 14.02
Si/Al 22 S5il 6.47 4.2 3.86

Conexanne

OCHOBHOrO M1HEpana 70-80 60-70 60-80 70-90 65-90
B nopozie, %

B uesisix 06e3BOXMBAHMS ObUIM HCIOJB30BaHBl TaKOKe INabasUTCoO/AepIKalue TOPHBIC
nopoast MecTopoxaenus mrara Operona (CILA) ¢ BHICOKHM COEPXKAHMEM OCHOBHOTO MUHEpaa
okoxo 80% [7].

KaTHOHHBIH COCTAB [EOJHMTOB TAKXKE OKA3bplBACT ONPENCIEHHOE BIMSHHE HA CTCICHb
00e3BOXUBAHMS, IPAUEM 5TO B OCONbIICH CTCNCHM CKA3bIBACTCS BO BPEMs KOHKYPHPYIOLICH
azicopbIMM OGOHX KOMIIOHEHTOB CMECH BOJIa-pacTBOpuTels. Kpome TOro, B 3aBHCHMOCTH OT
pasMepa, IPUPO/Ibl KATHOHA ¥ €r0 PACIIOJIONKEH s B IIOIOCTSX [E0THTa, MOTYT MEHSTHCS pasMepbl
«BXOJIHBIX» OKOH B MHHEpANax, T.€. M3MEHSATLCS MOJEKYISpHO-CHTOBOM ddext nocnensux. B
OCHOBHOM, KJIMHONTHIONATCOAEpKAIIE Ty(bl IOABEPrajuCh KATHOHHOH MoAMpuKaIMH,
0GOraleHHeM MX TAKHMH KATHOHAMH IETOUHLIX M IeIOYHO-3eMeNbHbIX MeTamios kak Na, K,
Cs, Ca 1 Ba. J{nis 3T0r0 GBUT MCIIONB30BaH METO/ HOHHOTO OOMEHA, KOT/Ia FpaHyibl (0,5-1,0 mm)
HCXOHOr0 NPHPOIHOTO KIMHOnTHROMATCOAepKamero Ty(a obpabatsisami 0,1 N pacrsopamu
COOTBETCTBYIONIMX Ccojeil 1O MeTojuKe, NpenokenHoif B pabore [8] 1o nocTwxenus
MAKCUMAJIbHO BO3MOYKHOTO — 3amernenus. Takas monmdukanus —1eonura  IPOBOAHIACH
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eJICHANPABIICHHO Ul YCHIICHHSI €T0 CEIEKTHBHO-NIOITIOTUTENbHBIX CBOMCTB 10 OTHOIUCHHIO K
BOJIE.

Ha OCHOBaHHM JaHHBIX XHMHYECKOIO aHaIM3a PACCUMTaH MOJIAPHBIA KAaTHOHHBIA COCTaB
HCXOHOTO U MOAM(HUHUPOBAaHHBIX (OPM KIMHONTHIONMTA B pacuyére Ha 36 aTOMOB KHMCIOpOZa
[91:

KJIMHOTITUIONUT (MCXOIHBIN) — Ca; 06 Mgo 36Nay 10K 543
Hatpuii-oGoraménnas Gopma — Cagos Mgo,1sNay Ko 233
kanmi-oboraménHas popma — Cag s Mgo 13Nag 01 K3 581
uesuit-o6oraw@nnas Gopma — CagosMgo 16Nao01Csy g2
kanbuuii-o6oraménnas gopma — Cay 93Mgg 26Nag 09Ko 425
6apuit-oGorawm@Ennas popma — Cagso Mgo27Nag 37K 1sBas 3.

Kak BUIHO W3 IOJTy4YEHHBIX JAAHHBIX, HAHOONBINEH CTENEHBIO 3aMEIeHH XapaKTEPH3yOTCs
KATHOHBI KNS ¥ KAJIbIUS, & U3 KIHHONTHIONHTA Hanboiee JIErko BHITECHAETCS KATHOH HATPUS |,
oTyacTH, KaTuoH Kaiblus. C HeNbio yBelnueHns cBOGOAHOro 00bEMa KIMHONTHIONUTA, OH Obil
nepeBeséH B BOXOPOAHYIO GopMy IyTéM 0OpabOTKM €ro pacTBOPOM XJIOPHCTOIO aMMOHMS, [UIs
[OJIydeHUs: aMMOHHMHHONW (OpMEI, KOTOpas IIOCACAYIOIIMM HArpeBaHHEM B Bakyyme IIpH
Temnepatype 300°C B TeueHHE HECKONBKHMX 4acoB, HIEPEXOJMT B BOAOPOAHYIO (dopmy. [laree
NPUBOAKMTCS KATHOHHBINA COCTAB CO 3HAYUTETBHO MOHIMKEHHBIM COJIEPIKaHHEM KaTHOHOB B COCTaBE
neommmra: Cagos Mgo 15Nag 04Koos, ITpomece o0e3BoxkMBanusl W3ydaics ¢ MOMOIIBIO MOJEIbHBIX
cucTeM pacTBopuTenb — Boaa (2,48 — 3,40%). DKCrepUMEHT OCYWIECTBIISUICS B JAMHAMHYECKHMX
YCIIOBHSIX Ha CIEHaIbHO CKOHCTPYHPOBAHHON yCTaHOBKE IIPOTOYHOTO TuMna. OnpejeneHne Blaru
B OCYIIEHHBIX IPOLYKTAX OCYIICCTBISUIOCH XPoMaTOrpadhuueckuM MeTooM [9].

B ancopOuuoHHYIO KOJOHKY IOMEMaNH cloi H3MenbuyEHHOro neonura sepaeruem 0,5-1,0
MM. LleonuT npeaBapuTEIbHO AKTHBHPOBAIM HarpeBaHUEM IIPH TEMIIEpaType 300°C B Teuenue 3
4yacoB B TOKe Cyxoro azora. OcyuraeMmyro »KHIKOCTH HPOIYCKadu uyepe3 cioit ancopbeHTa co
ckopocThio 1,3-2,8 mimus . TeMrepaTypy ancopOuHOHHOH KOTOHKH TIOUICPKUBATH B TIPEIeNax
25-100°C B 3aBHCHMOCTH OT YCJIOBHM 3KCIEPUMEHTA. PeXUM HarpeBa KOJOHKH H30TEPMHUECKHH.
OcHosHas uH(OpMaIms 0 paboTe cios ajacopbeHTa B Iponecce 00e3BOKUBAHNA OPTaHHYECKHX
JKUAKOCTeR  Oblla MONyYeHAa W3 BBIXOMHBIX KpPHBBIX (M30IUIaH), KOTOphIE CTPOMIHCH B
koopmunarax C/Co— 1, rae C — KOHIEHTPALHA, T — BpeMsl. DKCIEPUMEHTHI IPOBOMIIH JI0 TIOIHON
0TpaGoTKHU ci10st ancopGenTa (10 MOSBJICHHUS 3a CI0EM a/copOeHTa KOHLECHTPALHK BOJB! PaBHOH
€€ KOHIEHTpaLnK B HCxoaHoH cmecH, Co).

Jlns olleHKM mpolecca afcopOLHOHHOr0 00e3BOKHBAHUS OPraHMYECKMX HKHAKOCTEH ObLIN
OmpesieNienb!  ClefylolIHe  B3aMMOCBSI3AHHBIE [IOKa3aTeNM: paBHOBecHas a, (1/100r)
HaMHudecKas a; (1/100 r) agcopOLHOHHAs aKTUBHOCTh HACAIKH 110 OTHOLICHHIO K BOJE, JUIMHA
30HBI MaccooOMeHa WK BbicoTa paGouero cios copbenta Lo (M) ¥ BpeMsl 3alUTHOrO JEHCTBHS
cnost copbenta Ty, (MuH). Pacuér paBHOBECHOH aKTMBHOCTH ancopOeHTa IIPOBOJMIM IO
ypaBHEHHIO, IpiBeAEHHOMY B padoTe [11].

Jlusamuyeckas aicopOlMOHHAs aKTUBHOCTD CJ10s COPOEHTA XapaKTepH3yeTCs KOJTHICCTBOM
BELIECTBA, NMOMIOMEHHOTO 10 MOMEHTA IIPOCKOKA M PacCuuThIBaeTCA MO popmyrne: az- ap(1- Lo /
L), rne L — nnuna cios copbenta (eMm); L, — anmHa 30HBI MaccooOMmeHa (cMm). JlnuHa 30HBI
MaccooOMeHa Wi, TaK Ha3bIBaeMas, BeTUYNHA PaboTalomero cios Lo, onpenensiack o Gopmyrne
Maiixnca-Tpeii6na [3]: Lo=At/ty, — (1-¢) At, re AT — pa3sHOCTb BPEMEHH MEXIY MOABICHUEM
PaBHOBECHOH T, B IPOCKOKOBOH Ty, KOHIEHTPALMH 32 clioeM copOenta. CTenenh HCrosib30Banns
ancopbIHOHHOM EMKOCTH €10 1| = a,/a, 100.

ONEA iR 1

Pe3yabTarnl B X o6cynyieHue
PaccMOTpeHO u OOCYX/IEHO BIHMSHHE HEKOTOPHIX (AKTOPOB Ha BEIMYHMHEI IOKa3aTescH,

XapaKTepU3YIOIMX XapakTep 00e3BOKUBAHNSA PACTBOPHTENEH.
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1. Bausinde CONEP/KAHMSI OCHOBHOT0 MHHEPAJa B TNOPOJE HA [AHHAMHYECKYIO
AKTHBHOCTH CJI0S LEOJINTA a, 110 BOJE.

B omiMure OT CHHTETUYECKHX [EOJUTOB, B KOTOPHIX KpHCTAUIHYecKas (aza MpakTHUeCKH
npessimaer 90%, copepikaHyie OCHOBHOIO MUHEpana B TOPHBIX HOpoJax KOJeONeTcs B MIMPOKUX
TIpesieNax, 9T0 HECOMHEHHO OKa3bIBaeT OIPEe/iCHHOE BO3ACHCTRBHE Ha Mpoiece aJcopOUroHHOM
ocymku. B cBa3u ¢ 3TMM ObUI NPOBENEH OSKCIEPUMEHT IO ONpEJCIICHUIO HIKHETO mpenena
COJIepXKaHUs LEeOJINTa B TOPHOI MOpoJe, PH KOTOPOM He MOHMKaeTcst 3p(eKTUBHOCTH mporecca
00e3BOXMBAHUS OpraHnyecKuX eakocTei. C 310l nenbto OpiTH 1000 paHbl KIMHONTHIONUT- H
(UUTHIICHTHECYIIHE TOPObl C PA3IHIHbIM COJEPKAHNEM OCHOBHOTO MHHEpajia ¥ Ha npumepe
00e3B0XUBAHUS AllETOHUTPHIIA OMPe/ieNieHa THHaMIUecKasi aKTHBHOCTE 110 BoJe (ay) [13].

Tabnuua. 4. Bansiue coiepikatys OCHOBHOTO MUHEpa/ia B TOPHOH MOPO/ie Ha IMHAMHUYECKYIO AKTHBHOCTh
ciiost copbenTa no soje (a,) B nporecce 06e380KHBAHIS ALIETOHUTPUIA

KIHHONTUAONUTCOIepskaLias FOpHas NopoAa DunauncHTCoIepXaas ropHas nopoJa
Cozepkanue OCHOBHOTO MUHepaa B a, Coneprkanne OCHOBHOrO MHHEpaIa B a5,
nopoze, mac.% /1000 nopoze, mac.% r/100r
80-90 9,80 80 12,85
70-80 9,70 70-80 12,73
60-70 942 60-70 12,10
50-60 7,20 50-60 11,21
40-50 3,12 50-40 5,20

Kak BuAHO 3 MaHHBIX Tabiuibl, A(QQEKTHBHOCTL O00E3BOKHBAHUS Ui TIOPOA C
comepkanneM 1eonutoBoi daser B auanazone 60-90%, NpakTHYECKW HACHTHYHA, OIHAKO,
JanpHeilnee yMeHbIUeHHe e COIepiKaHus B ropoae B 0OOMX cilydasX NPUBOIUT K PE3KOMY
MaJICHHIO AMHAMHYECKON afcOpOUMOHHOM aKTUBHOCTH (az).

2. Bausinse INCHEPCHOCTH COPOEHTOB HA NPOIECC OCYHIKH PACTBOPUTEIEH.

OJHUM W3 B@KHLIX IAPAMETPOB, ONpPEICIUIIOLIAM JUHAMHIKY KHAKO(ha3HOro mpouecca
a7IcOPOLMOHHOMN OCYIIKHA ABIAETCS pasMep 3epHa. B 1ab0opaTopHbIX YCIOBUAX ObLIO HCCIENO0BAHO
YeThIpe (PAKIUM HPHPONHOTO KIMHONTHIOMTCOAepKamero Tyda: 0,315-0,55 mm; 0,5-0,6 mm;
0,5-1,0 MM 1 1,0-1,25 MM C UenblO BBISBJACHMS WX BO3ACHCTBUS Ha mpoLecc 006e3BOKHBAHHUA
GyruiioBoro cnutpa ¥ 1,4 muoxcana [14]. Onpejgenenne Takux II0Ka3aTelel Kak JHHAMHYECKAs
(ay) m pasHOBecHast (ap) aICOPOLMOHHAS aKTHBHOCTD, CTENEHb MCIIOIB30BAHHS EMKOCTH CIOs
neonurta (1), MOKA3al0, YTO ¢ YMCHBIICHHEM 3€PHEHMS LEOJMTA OTH [I0Ka3aTelqn pacTyT, T.c.
MIMEET MECTO YJIydlieHre [pouecca 00e3B0KABAHUS PACTBOPHTENECH.

Tabnuna 5. Bnusiane 3EPHEHHS MPUPOJHOTO KIMHONTHIIONHTA Ha a,ncopﬁuuormble T1IoKa3aresim

Paszmep H-OyTUJIOBBI# CTIUPT-BOJAA 1,4 anokcan-Bojia
ueoﬁ’f:’w a, r/100r a, 1/100r H, % a, 1/100r a, r/100r n %
0,315-0,5 5.4 10,7 503 10,4 133 77,0
0,50-0,6 32 82 39,0 8.8 12,0 73,0
0,50-1,0 2,8 .3 38,0 7.2 10,0 69,9
1,0- 1,25 22 6,5 33,8 6,3 9,4 67,0

OnHako, ¢ yBENWUEHHEM NUCIEPCHOCTH HACA/KH, YXYIIUAROTCH IHIAPABIMYECKHE
[OKa3aTeNy aAcopOIUMOHHOM KOIOHKH, Pe3K0 YMEHBLIAETCsS CKOPOCTh IO/Ia4i pacTBOPHTENs HA
OCYIIKY, BO3pacTaeT JUIMTENBHOCTH npolecca o6e3poxkuBanus. B CBA3M ¢ 3TUM, JUTA CO3AHUSA
ONTHMANIBHOTO PEXUMA OCYIIKM B J1aBOPATOPHBIX YCIOBHAX OBUIM HCHONB30BAHBI NEOIUTHI
seprennem 0,5-1,0 mu.
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3. BiusHue HMCXOQHOH KOHIEHTPANHMHM BOJbI B PACTBOPHTENE HAa mpouece
00e3BOKMBAHMSI.

Ha npumepe o6Ge3poxusanus, N, N mumerundopmamuza u 1,4 1HOoKcaHa C HaYaIbHOH
KOHLeHTpauvel Biard B mpemenax or 1,0 go 5,0% mac., HCCIENOBaIOCH BIMSHHE ITOrO
TapameTpa Ha NPOIECC OCYLIKH BBIUCIPHBEIEHHBIX pacTBOpHTeneH [15,16].

Tabnuua 6. BausH#ue HCXOHON KOHUSHTPALMH BO/bI B IMMeTHN(GOpMaMKze U B 1 ,4 nnokcaHe Ha
nokasaresin AuHaMuKH ancopOimu. Temneparypa aacopOUMOHHON KOTOHKH — 25°C; ancopGent —
KJIMHOMTHIIONAXTCOAepKaLUKi Ty MecToposkaerus [zersu (I'pysus)
KonueHTpalus BOABI B pacTBOpuUTENE, % Mac.
JlnmeTninopmMaMui, CKOPOCTh NIOTOKa 1,4 IMOKcaH, CKOPOCTB MOTOKA KHAKOCTH
KHAKOCTH 2,0 MJI/MUH 2,8 Mi/MUH
132 1,5 3,7 5,0 1,0 2,0 35 4,5

Tokasarenu
JMHAMAKA
ancopbunn

JnHamuyeckas
aAcopOLUMOHHas
AKTUBHOCTh
copOeHTa, a,,
r/100r
PaBHoBecHast
ancopbumonHas
AKTHBHOCTH
copOeHTa, a,
/100r
CrenieHb
HCTIONB30BAHUS 60,3
copbenTa, 1 %
Koanyectso
OCYIWEHHOTO
MPOIYKTa,u 336 280 113 84 294 154 109 85

r/100r

4,9

4,7 5.0 Ll 4,8 5,0 5,6 57

7.8 7,6 6,6 6,8 83 82 85 8,1

74,3 75,7 76,1 57,8 61,2 65,6 70,3

W3 jaHHbIX, NPUBEAEHHBIX B Tabmune 6, COEAyeT, YTO C NOHMKECHHEM BJIAXKHOCTH
npubnusutensHo B 4-4,5 pasa mpu 0GBEMHOM ckopoctd moToka skmakoctu 2,0-2,8 mn MuE
MPOMCXO/IMT HE3HAYNTEIBHOE CHIKEHHUE BEIMUMHBI IMHAMUYECKOH aKTUBHOCTH CJ10si cOpOeHTa, a
NPOU3BOAUTENLHOCTh  KOJNIOHKM (U) TIO OCYIMIEHHOMY MPOIYKTY 3a IMKJI BO3pacTaer
NpOTNOPLUUOHANBGHO ~ YMEHBIIECHHMIO BJAXKHOCTH, Toutd B 3,5-4,0 pasa. Drto mno3soiser
OCYIIECTBISTh IIPOLECC OCYIIKH B 0OJAaCTH MAabiX MCXOAHBIX KOHIEHTpauuii BOIBI B
pacTBOPHTEIISX MpH OCONBIIMX JIMHEHHBIX CKOPOCTSX IIOTOKA C COXPAHEHHEM BBICOKHX
JIMHAMHYECKHMX TIOKasaTesel npouecca. Cremyer Takxke OTMeTHTb, YTO CTENEHb HUCHONb30BAHUAL
AKTHBHOCTH CJIOsi COPOEHTA 10 BOJE NpH TeMIepaType 25 OC, B 061ACTH BBICOKHX KOHIEHTPAIHH
BOJIBI B PACTBOPHTENSX GOJBLIE, YeM HPH MalbIX KOHIEHTpausax siard. [loraumomy, B o6nactu
MaJbiX KOHI[EHTpAlMi HATHYME aCCONMMPOBAHHBIX KOMIIEKCOB TAKMX TOJSPHBIX KOMIIOHECHTOB
Kax Boza, AuMeTwigopmamus, 1,4 IHOKCaH, 3aTPyHSIET MPOIECC afcopOUnH BO/BL, a B 001acTu
pa3baBieHHBIX PACTBOPOB HATMUYME TAK Ha3blBAEMOH «CBOGOAHOMY BOMbBI CIIOCOOCTBYET MpoLECCy
a7ICOPOIIHH, & CIIETOBATENBHO 1 YBEIHUCHHIO CTENEHH HCIIOIB30BAHMS CJ105 COPOEHTA 110 BOJIE.

4. Bauanue pa OHocmell NpUPOOHBIX KEOUMOE HA Nnpouecc 06e360. us
pacmeopumeneii.

CymecTByIONKE B IIPUPO/E HEONHTEI CHIIBHO OTIMYAIOTCS APYT OT APYra Kak XMMUIECKAM
COCTABOM, TaK M MOCTPOEHHEM CTPYKTYPHOTO Kapkaca. [Tocieanee MOXKET OKasaTh 3HAUUTENLHOE
BIMSHME Ha XapakTep OCYIIKH pacrBoputenedi. HambGonee —BaxHbMM — (aKTOpamH,
ONpeNESIONIME STOT IPOLECC ABISIOTCS: cBOGOHBIA 00bEM LEOMNTa, PASMEPHOCTD CHCTEMBI
ero KaHANOB 1 BEJTMYHHA KHHETHIECKOTO HaMeTpa, OT KOTOPOTO 3aBUCHT MOJIEKYIAPHO-CUTOBOK
a¢dexT Munepana.
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B naHHBIX MCCNENOBAHMSX JUIS 00C3BOKHBAHMS OPTAHMYECKHX JKUIKOCTEH, B OCHOBHOM,
GBI MCIIOIB30BaHbI CIIEAYIOLIME LEOIUTCOASPIKAIIME TOPHBIE TOPOIBI MECTOpOXKAeHUH ['py3un:
AHANBLMM, JOMOHTHT, KJIMHONTHIONAT, MOPACHAT ¥ ¢uuturcut. HekoTopsle BakHeHIIME HX
XapaKTepUCTHKU TpuBeACHb! B Tabimuax 2 u 3; KpoMme TOoro Oblla HCCIENOBaHAa TAKXKe
mabasuTconepkaias ropras nopoga mecropoxaenus Operona (CLHIA). DrtasoHOM cpaBHEHHs
CIyXHIa OCYIIHUTeNbHAs CHOCOOHOCTh CHHTeTHUYeckoro ueonauta NaA [7,13,17,18]. Pesynbrare
HCCIENOBAHMI 10 OCYLIKE Psiia PACTBOPUTEIE, UCTIONB3YEMBIX B IIPAKTHKE BHICOKO3(hPeKTHBHON
KHAKOCTHOH Xpomartorpad#u, ¢ HOMOIUBIO yKA3aHHBIX BBIIIE MPHPOIHBIX HEOIUTOB CBEJIEHH B
Tabnuiy 7.

TaGnuua 7. BimsiHue pasHOBHIAHOCTEH NPUPOAHBIX LIEOTUTOB B MpoLiecce 06e3BOKUBAHKS PACTBOPHUTENEH
Ha IMHAMUYECKYIO (a,) ¥ PABHOBECHYIO (a,) a1cOPOLMOHHYIO aKTHBHOCTH CJI0A1 LIEOJIHTA 110 BOJIE.
CoznepikaHie Bary B CHCTeMe PacTBOPUTENIb-BoAa 3,1-3,7%; Temrepatypa afcopOuMOHHOH KONOHKH - 25°¢

Drunossiit Meruirua- Jnmerni- Terparnapo- 1,4-
Lieoaut CANpT DTHAAUETAT KETOH AUSTORNIDH Gopmamun (Eypaup JIHOKCaH
JlnHamueckast a1copOLHOHHAsA AKTHBHOCTE copOenTa, a, r/100r
NaA 13,2 13,2 14,61 13,00 18,56 21,75 20,05
DuuHncuT 4,8 13,1 14,34 12,73 9.81 10.74 11,89
laGazut 2,9 - - - - - -
Mopaenut 13 12,03 13,14 8,64 8,97 9,61 10,73
KIHHONTHIIONAT 2,0 8,51 9,21 9,70 6,82 7,28 7,16
JlomoHTHT - 2,34 2,42 1,98 2,04 231 2,09
Ananbuum - 0,90 0,98 1,02 0,93 1,05 0,80
PapHoBecHas aACOpOLIOHHAA aKTHBHOCTh copOeHTa, a, /1001
NaA 17,5 14,20 15,55 14,82 20,15 23,10 21,05
DOUILTATICHT 6,0 13,91 1511 13,71 12.03 13,05 12,31
1lla6azut 6,0 - - - - - -
Mopaenur 5,1 13,77 15,06 11,81 1131 10.44 11,97
KnnronTunonut 4,6 11,20 12,00 12,10 9,94 8,19 10,38
JlomMoHTHT - 4,20 4,31 3,17 4,01 3,40 3,74
AHajbUuM - l 3,30 3,20 2,07 2,07 2,10 2,67

Kak sBCTByeT 13 Tab/IMYHBIX JAHHBIX, CAMble HU3KUE TOKA3aTeNu a; U &, IOJyYCHBI IPH
JCIOTB30BAHMY JIOMOHTHTA M aHAIBLUMA. JTO, BEPOSTHO, CBS3aHO C HAJIAYMEM OJHOMEPHOM
CHCTEMBl KaHAJOB B 3THX IEOJNMTAX W, KPOME TOro, C OYeHb HU3KHM CBOOOJHBIM OOBEMOM y
apanblMMa  ocobenno. HauGonee WHTEpecHble pe3yJbTaThl INOJY4YEHHblE Ha (uUIMHTCHTE,
CpaBHUMBIE C JAHHBIMH, TIOJYUCHHBIME Ha reoute NaA, X0Ts cBo0oubii 00bEM puumncuTa B
1,5 pasa menbie, yeM neoauta NaA.

MexauusM  00€3BOKMBAHMS  ONpPEIEIseIcs KOH(HTypaluel MONEKybl OCYyIIaeMoro
coequuenns. Ocymaromas cnocobHocTh Heonuta NaA u QUITMICHTA B Clydae OTHIALETaTa,
METHIOTUIKECTOHA ¥ AlNeTOHWTPUIA NPAKTHYECKH HIASHTHUYHA. ODTOT (aktT ¢ HEKOTOPOi
0CTOPOIKHOCTBIO, MOJKHO OOBSCHHTE Crie/lyionkM oGpasom. s uiuncuTa xapakrepusl 6oce
y3KHE BXOJHBIC OKHA (2,6AA), uem y reonura NaA (3,9A), BenencTBIe YEro MONEKyYISPHO-CHTOBOI
sdext B ciydae (UIUIHNCHTAa HpPOSBISACTCA B OOJIbIICH CTRTIEHH, YeM y UEoIuTa NaA.
BesteACTBHE 3TOTO M3 CHCTEM: 3THIIAleTaT—BOa, METHIITUIKETOH — BOJIa U alleTOHUTPHII-BOAA,
(DMIUTMIICUTOM NOTJIOLAIOTCS TONBKO MONEKYJIBI BOABL. B ciyuae ke ueonura NaA uMeeT MecTo
KOHKYpHUpYIOUIas afcopOLusi, T.¢. HOTOCTH ITOrO [EOIUTa 3aNONHAOTCA KaK MOJIEKyTaMH BOABI,
TaK ¥ MOJEKYJaMH BbIIICYKa3aHHBIX COCAMHEHHH. Benmenctaue oToro >GOeKTHBHOCTL OCYIIKH
CHHTETHYECKHM NeoquToM NaA NOHIDKENa, HeCcMOTps Ha Oonblumit cBOGOAHBIH 00bEM 1O
CTPaBHEHHIO ¢ (GHUIUIMIICHTOM. DTO, B KOHEYHOM HMTOTE, YPaBHUBACT OCYLIAMOLIYIO CII0COOHOCTh
5THX JBYX LEONMTOB B OTHOLICHWH BBINEYKA3aHHBIX —cnctem.UTo  Kacaetes — CHCTeM:
uMerHnbopMaMu —BOza, Terparnapobypan-Boja M IAMOKCAH-BOJA, TO M3-3a 3HAUUTEIBHBIX
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PasMepoB MOMEPEYHOTO CEUEHHsT MOJIEKYJl OCYIITAEMBIX OOBEKTOB, MOJIEKYIIIPHO-CHTOBOM 3 dexT
YETKO IIPOSBISETCs UIs 060X HEeonToB. M3-3a Gobmero ceoGoaHoro o6bvéma reonura NaA, ero
oCymaroLas CocoGHOCTh MOYTH B [Ba pasa BBINE, YeM y GUIUIMICHTa. 3aHMKEHHbIE BEIUYMHE!
a, U a, Ha QUUIMICHTE B mpolecce 00e3BOXHBAHUS STHIOBOTO CIAPTA 00YCIOBICHEI HH3KUM
COJepIKAHUEM OCHOBHOIO MUHepaa B Itoposie. IIpH NpoBeeHHH HICHTHYIHOTO 9KCIIePUMEHTa Ha
nopojie ¢ Goliee BHICOKHM COflepaHneM GHumncuTa okoao 90% , 9Tn Nnokasaresid 3HaYHTENIbHO
Bo3pociu: a,= 8,6r/100ru a, =10,6 r/100r [19].

5. Bansiame KOH(UIYPAUMH MOJIEKY] OCyIIAeMBbIX COeIMHEHHH Ha Npouecc HX
00e3BOKHBAHHS.

Yem kpymHee (¢ OOJNBLIEM PasMEpOM IONEPEYHOTO CEYEHHs) MOJEKyJd OCYyLIaeMOro
COeZHEHNUs, TeM B GOJbINEH CTENEHM MPOSBISETCS MOJEKYJISIPHO-CHTOBOH d(dexT neonura. B
KauecTBe MNpuMepa B TaOJHIe 8 NpPHMBEICHBI JMHAMHYECKHE I[OKa3aTead — OCYIIKH MBYX
COEIMHEHMH, MOJIEKYJIBI KOTOPBIX PE3KO OTJIHYAIOTCS JAPYT OT Apyra KoH(Urypauue.

TaGnuua 8. JMHaMUYecKHe MOKa3aTeIn OCYLIKH STHIALeTaTa U TeTparuapodypana

Ticomr: a, 1/100r | a, 1/100r [ n% [ Yosi | TupyMHH
Orunaunerar - Boja
NaA 13,32 [ 14,20 [ 94 | 3l [ 30
Dunamrcnt 13,11 | 13,81 | 95 | 32 | 75
Terparunpodypas — Boaa
NaA 21,15 | 22,10 I 95,7 [ 2,8 ] 122
DuMncHT 10,74 | 13,05 [ 83,9 | 37 | 63

Kak BHAHO M3 BBIEIPUBEIAEHHBIX J@HHBIX, JUIi 0ojee  KPYNMHOH — MONEKyJbI
rerparuapodypana HauGonsee YETKO NPOSBISETCS MOJEKYIAPHBIH 3dext, npu sToM Haxo
YUHTEIBAT ¥ CBOOOAHBIA 00BEM meommta. Tak, Ha meonute NaA, B ciydae OCYIIKH
TeTparuapodypaHa II0Ka3aTeln a,; ¥ &, MOBBIUEHBI BABOE, YEM B CIIy4ae OCYIIKH JTHIAleTara,
MoJIeKyJia KOToporo Goree JIMHeHHa.

6. Bausuue NpHpOALI  KATHOHOB, BXO/SIIHX B COCTAB IEOJMTa, HA HX
00e3B0KUBAKOIIME CBOMCTBA.

B page pabor [20-26] npencTapieHbl JaHHbIE, YKa3blBAIOLIME HA BIMSHHE INPHPOJIbI
KaTHOHOB, IJABHBIM O0pa3soM ILIEJOYHBIX M IIEJOYHO-3eMETbHBIX METAIOB, Ha IOKa3aTelH,
XapaxKTepU3yIOLIHe [IPOLECChl 00€3BOKNBAHUS.

BisHHE TPUPOJbL KATHOHOB Ha 9(Q(EKTHBHOCTH OGE3BOXKUBAHMSA, B OCHOBHOM, OBIIO
HCCHEMIOBANO Ha TpHMEpe KIMHONTHIONATCOepXKamero Tyba, oforaménnoro karnonamy Na',
K*, Cs*, Ca"™ u Ba"™", a Taxxe GbU1a u3yueHa BOJOpOAHas HopMa KJIUHONTHIONKTA, T.€. hopMa C
MMHUMAJIbHBIM COEPKAHUEM KaTHOHOB.

[pusenéunbie B Tabuuue 9 JaHHBIE CBUIETENLCTBYIOT O TOM, YTO B 3aBHCHMOCTH OT
[PUPO/IBI KATHOHOB, KOTOPbIE IIPEBATMPYIOT B COCTABE KIWHONTHIIONNTA, HMEET MECTO H3MEHEHHEe
BENUYHH WHAMMYECKOH M PaBHOBECHON ancopOUMOHHON aKTHBHOCTH LEOJUTa B MPOIECCe
06e3BOXXMBAHMS CHCTEMBI OpraHMYecKHil pacTBopuTeNb-Bofa. Jlig BCex pacTBopuTeNed, 3a
HCKJIIOUEHHEM aleTOHUTPHJIA, HanoOOoIbIIeH 00e3BOKUBAIOLIEH CIOCOGHOCTBIO XapaKTepH3yeTCs
KITHHOITUIIONAT, O0OraEHHbIH KaTHOHaM# Kauinst. TIOBHIMMOMY, KaTHOHBI Kajds 3aHUMArOT B
KapKace 1[e0TUTa TAKKe [I03MIHH, KOTOPbIE YBEIMUNBAIOT a1COPOUHOHHYIO EMKOCTD ITOCIEIHErO.
TolyueHHble JAHHBIE TIO3BOSIOT BBISIBUTB DS CEJEKTHBHOCTH, OTPaXaloulMi SQ@eKTHBHOCTS
npomecca OGE3BOKMBAHMS B 3ABUCHMOCTH OT IPUPOABI KATHOHA, BXOMAWIETO B COCTaB
KJIMHONTHJIONHTA.
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Tabanua 9. Mi3MeHeHHe IMHAMUYECKOH a, ¥ PABHOBECHOM &, aICOPOLIMOHHOM aKTHBHOCTH
KaTHOHMO,ElHq)HL[HPOBaHHbIX q)OpM KJIMHOTNTUWIOJMTCOASPIKALLKX FOPHBIX 1IOPOJL B CHCTEMax
OpraHMuecKuii pacTBopuTenb — Boaa (Temnepatypa 25°C) [14,22,23]

X

K T 14
poBarxse GopME (3.1% macc.) soma (3.1% macc) (3.1% macc.) soma (2.48% macc) | vom (3.1% macc) (2.48% macc.)

KITHHOIT KTITHT-
compRaIniT [ N o o o a % o o a o [
TOPHBX TIOPOR
Hcxonman popma
(mpupomioro) 851 1120 921 1200 9.70 12.10 685 994 728 219 716 1038

9.60 1090 16.50 1190 390 1190 732 1031 7388 1045 1m 1189

Oforaueran
S ——— 1180 | 1431 1291 1560 732 9.00 833 1131 891 1092 877 1254

GoraleHHAT
[ — 920 10.10 800 930 490 895 - = 580 920
760 1223

Bompomeaz dopma | 9.20 1150 - - 690 870 9.10 1270 -

Oforauemsan 3
RN OCRATEITH: 1010 | 1100 11.01 1203 860 10.40 761 1050 718 1060 783 1200

IGoraleKKan
KATHONANH G 1063 | 1170 1074 1222 8.42 1020 780 11.00 850 1080 825 1264

JUist rpyIIIBI PACTBOPHTENEH: STHIIALIETAT, METHIITHIKETOH, 1,4 mokcan, Terparnapodypan
H  auMeTHNQOpMaMH, XapakTepeH — CHEAYIOWHH  pAl  CENeKTUBHOCTH, — OTpaarolui
sddexTuBHOCTS TIpOLEcca 06e3BoxkuBanms: KK >BaKn.> CaKi.> NaKi.> Kit.uex.p. Kpome Toro,
ClellyeT OTMETHTb, 4TO BOAOpoAHas (opma KIMHONTUIONATA TO CBOeH 00e3BOXKMBArOuei
CII0COOHOCTH OTHOCHTETBHO HEKOTOPLIX pacTBOpuTesell Onmska K KaniueBoidl dopme 3TOTO
neonuta (tabmuua 9). Kak Obuto  OTMEUEHO paHee, HCKIIOYEHHME COCTaBIACT MpOLEce
06€3BOKHMBAHHS ALETOHUTPIIIA, LTSl KOTOPOTO BBISBIICH CIIEYIOIMH DA CeNEKTUBHOCTH: Kil.yex ¢
> NaKu. > CaKi.> BaKn.> KK

TlepBblit Psil CENEKTHBHOCTH IO3BOJISET CACTATh CIEMYIOLIEE 3aKIIOUeHHe: TOMOreHHOCTh
KATHOHHOTO COCTaBa KJIMHONTHJIONHTA, T.e. OOOTAUIEHHE €ro KakuM-Nubo OHUM KaTHOHOM
noesimaerT 3hQeKTHBHOCTH Mpolecca 06e3BOXKMBAHMA, NPHYEM Ha obpasuax, 0OoramgHHBIX
KATHOHAMM Kajds, O9TO TPOSBISETCs B HauboIbIIeH cTemenu. IIpHpoCT AMHAMHYECKON
AKTUBHOCTH MO BOZE CJIOS IEOJMTA MO CPABHEHMIO ¢ HCXOMHON (opMmoil KamHonTHIONMTA (BY0)
HOJHOCTBIO COBIAJAET C BBIIIENPUBEIEHHBIM PSIOM M JIOCTUTAET 3HAYMTENbHBIX BEJIMHHH: UL
CHCTeM aTHianeTar — Boja — 38,70; 25,06; 17,50; 12,80; metnnasTrikeToH-Boja — 40,205 19,54;
16,61; 14,00; 1,4 muoxcan Boma — 22,50; 15.21; 9,40; 8,50; numeTundopmamun — Boja 21,60;
13,80; 11,10; 6,90. Takoe NONOXKHATENbHOE BO3NEHCTBHE —KannmHoOoramgHHOMN thopms!
KIMHONTHIONATA HA TIpoliecc 00e3BOXMBAHMS OPraHMYECKHX JKUIKOCTEH B HACTOSIIEE BPEMs
TPy HOOGBACHIMO. MOKHO BBICKA3aTh TONBKO HEKOTOPBIE Npenonokenns. B kimHonTiionure s
HOHHOM OGMeHe, B OCHOBHOM, yYacTBYIOT TOJIBKO KAaTHOHBI HATpus M Kanbiws. B mpouecce
o6MeHa Kammii Jokanusyercs B kaaie C BOJIM3M LEHTPA BOCBMUWICHHBIX KOJEL, 3aHUMast
IJIyGHHHBIC TO3MITHH, YTO HECKOJIBKO YBETHUHBACT OOBEM ITOTO LEONIATA, & TAKIKE KHHeTHIeCKHH
JIMAaMETP BXOJHBIX OKOH KJHHONITHJIONHTA.

C [pyro#t CTOpOHBI CHNERYeT OTMETHTb, YTO KATHOHHbIH OOMEH B K/IMHONTHIONHTE
YXyAmaeT npoLece 00e3BOKMBAHHS CHCTEMBI ALETOHHTPUI — BOJA H 110 CPaBHEHMIO C HCXOJHON
(opmoit KTHHONTHIONKHTA HAOMIONAETCS NajeHue AMHAMUUECKOM anCcOpOLMOHHON aKTMBHOCTH
crost copbeHTa Mo BOJE B CEAYIOMIEH MOCHe0BaTeNbHOCTH: Ha 7,2% Ha Kajnesod bopme
KIMHONTWIONMTA; HA 8,2% Ha HaTpueroit gopme ; 11,3% Ha kanbuueBoi dpopme u Ha 13,2% na
Gapuesoit Gpopme ximHONTHIONMTA[ 13].

OTMeUeHO TaK)Ke BIHMSHHE NPUPOJbl KAaTHOHA, BBEAEHHOTO B CTPYKTYPY HPHUPOAHOIO
maGasuta, Ha nporecc 00Ge3BOKHBAHNS CHCTEMbl STHIOBBIH cnupr-BoAa. OGoramenue 5TOro
1eOUTa KATHOHAMM HATPHS IOJNOKHTEIBHO BIMSET HA OCYLIKY STOH CHCTEMbI; AMHAMUYECKas
ancopOIMOHHAs aKTHBHOCTH No Boxe (an) BospacraetT B 1.5 pasa, a 3ona maccoobmena Lo
ymenbinaercs B 2,8 pasa [27].
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7. Bausinue TeMiepaTypHoro Gpaxkropa Ha npouece 06e3B0KHBAHNS PACTBOPUTEIEH.

TTposezenue npouecca aacopoIHOHHON OCYIIKU TIPH TIOBBILEHHOH TeMIepaType Mo3BOJIsSeT
B psuie ClTyuaes nHTeHCHPHUMPOBaTh KuKodasHoe obe3poxusanue pactsoputenedt [9,13,16,21,
22,25,28,29],

D10 00YCIOBIECHO TEM, YTO MHOTHE MOJEKYTB OPraHHYEeCKHX COEMUHEHHH CIOCOGHBI
06pasoBBIBATE ¢ BOJON ACCOLMUPOBAHHbIE CHCTEMBbI; MOBBILEHHE XKE TEMICPATYPhl NPUBOIUT K
[epepactipe/Ie/ieHHIo  BOJBI B acCOUMAaTax BOJA-BOJa M BOJA-paCTBOPHUTENDb, a TaKkKe K
paspylienuio >Tux accouuatoB. C HOBRHIICHHEM TEMIEPATyphl aACOPOLHOHHAA CHOCOOHOCTH
LeONHTA N0 BOJE yBETHUMBAETCS. DTOT aHOMabHBIA (axt B nureparype [30] obpscusercs Tem,
YTO ¢ PA3pylIEHNEM aCCOUMATOB YBEIMYMBAETCA KOHIEHTPAIMsS «CBOOOIHOH» BOXBI B JKHIKOH
(ase ¥ YCHIMBACTCS B3AMMOJICHCTBIE ME3K/y KATHOHAMM [[EOJUTA H MOJIeKyJiaMi Bobl. OHaKo,
Ha TpOIece MMHAMMKH ancopOLuM TeMmeparypHbii dakrop Bimser aBosko. C TOUKM 3pEeHHA
DPABHOBECHOW aicOPOLHM, IOBBIIEHHE TEMIEPATyPbl HEXKENATEIBHO, T.K. OHO BEJET K
YMEHBIIEHUIO NpEAeIbHOI BEIMYMHBI ancopOuuu  cOpOMpYeMOro KOMIOHEHTa B Cllydae
MOJIEKYJIIPHO-CHTOBOTO XapaKTepa aacopOuMy WM K YMEHBIICHHIO CENEKTHBHOCTA B Ciydae
xoHKypupyromeii ancopbumu. C Apyrodf CTOPOHBI, NOBBIIICHAE TEMIIEPATYpPhl B CHCTEME
IpUBOAMT K yBenuueHmio koodduimenta auddysuu, K yIydmIeHHIO MaccoobMeHa, K
YMEHBIIEHHIO 30HBI MACCOOOMEHA M, CITEIOBATENBHO, K YBEIMUCHHIO IMHAMUIECKOH aKTHBHOCTH
ancopberTa. [105TOMy M3MEHEHHE TEMIIEPATypPHOro (aKTopa Beerfa ABIACTCA KOMIPOMHCCOM
MEY/Iy PABHOBECHBIMHU M THHAMUUYECKHMH XapaKTePUCTHKAMH TpOLEcca.

Temnepatypubiii GaxTop 0co6eHHo dG(EKTUBHO NPOSBIAETCS 1L pacTBOpHUTENIEH C BBICO-
Koii Temneparypoi kumenus. Tak, B ciydae JEMeTHIIhopMaMua (t,mn,:153°C) C ITOBBIICHHEM
TeMIIepaTypsl 1O 90°C ero BSI3KOCTH yMEHBIIAeTCss IPUMEPHO B 3 pa3a, BCIEACTBHE 4Hero
kodhument AuQysHn BOABI B PAaCTBOPUTENE YBEIMUYMBACTCS, & TAIOKE POUCXOLUT Mpouece
MepecTPOHKH MOJIEKYJl B CHCTEMax ¢ BHYTPUMOJIEKYJISPHOH M MEKMOJIEKYIAPHOH BOJOPOIHON
CBA3BIO, UTO CIOCOGCTBYET YITYYIIEHHIO [10Ka3aTe/ICH MHAMHIKHI a/ICOPOLHMORHOI OCYIIKH.

B CBS3M ¢ 3THM JUisl IOBBIIEHHS (B GEeKTUBHOCTH 00€3BOKMBAHUSA PACTBOPUTEIICH ClienyeT
HKCTIEPUMEHTAIBHO TIOAOHPATh ONTUMAILHYIO TEMNEPATypy Harpesa a/ICOPOIIMOHHON KOJIOHKH,
xoTopast OyJeT CrocoGCTBOBATH MAKCHMAIbHOMY MOBBILCHMUIO JIAHAMHYECKOH aKTHBHOCTH CIIOS
copGenTa 1o Bojie. ITpaKTHUecKy Hali/IeHo, YTO BEPXHHHA NPe/el 5Tl TeMIepaTyprl A07KeH ObITH
HA JeCATb TPaMyCOB HIDKE TEMIEPATYPBl KHIICHHs COOTBETCTBYIOIIErO PacTBOPHUTENS, JUIH
IIPeOTBPALEHNs TapOOOPA3OBAHUs, UTO OTPHUATENBLHO BIHAET HA MPOLECC JKUAKO(PAZHOTO
06e3BOXKHBAHMS. JI1Ist M3yIEHHBIX PACTBOPUTEINIEH 9TOT IIPEIE)T COCTABIAET 65-90°C.

Terparuapodypat XapaKTepusyeTcs HU3KOH TeMnepaTypol KHNeHHs (66°C) n mosToMy
BAMSIHHE TEMIEPaTypHOTo (axTopa /Ul TOr0 COCAMHEHHS HE HCCIIEI0BAIOCE.

B ra6uuie 10 npuBeaeHb! JaHHBIC TPHPOCTA AMHAMHYECKOM ancopOIHOHHON aKTHBHOCTH
cnos copbenta (a,) O BOAE HEKOTOPBIX HCCIIGIOBAHHBIX MPHPOIHBIX M MOAHQHIMPOBAHHBIX
06pas3ioB LEONUTOB, a TaKkKe CHHTeTHYeckoro neomnta NaA st psia pacTBopuTENEH B
3aBHCHMOCTH OT Temriieparyproro (axropa. ITpHpOCT (A%) ONpenessuics Mo OTHOMEHHMIO K ax
COOTBETCTBYIONUX a71COPOATOB [IPH TEMITEPAType HArpeBa ancopOLHOHHON KONOHKH 25%.

Ta6muua 10. TIpUPOCT AMHAMMYECKO# aICOPOUMOHHON aKTHBHOCTH (,) 105 azcopGenra 1o Bozie (A%) B
32BUCHMOCTH OT onTuMaiibHO# Temneparypbl (T o) HArpeBa aicopOLMOHHOI KONOHKH

PacTsopuTens Tam U TIpUpOCT JIMHAMUYECKOH aACOPOUNMOHHOH aKTUBHOCTH (a, 1/100r),%
Ueonut NaA dunaurcut MOPASHHT KJIMHONTUJIONHT
MeTHISTHIKETOH 65 17,9 17.2 17,9 14,8
STuaaueTat 65 15,6 152 14,7 13,9
AUeTORUTPWII 65 13,1 12,6 12,2 14,1
1,4 IvoKcaH 70 11,4 10,9 | 11,0 11,7
Jumerungopmamui 90 8,6 14,3 | 14,3 10,2
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Kax BunHO W3 TaGNMUHBIX JAHHBIX, IPHPOCT AHHAMHYECKOH AKTHBHOCTH (a,) pasiTHueH H
3aBHCHT KaK OT THIIa aCOPOEHTA, TaK K OT IPUPOJIbI PACTBOPUTENIS U KOJIEOIETCS B Ipeenax ot §
no 18%. Ilospimenne TemrepaTypbl I03BOJSET yMEHBIUNTh BEIUUYMHY paGOTAIOMEro CIost
copbenta Lo B 2-4 pasa, B pe3yibTare 4ero CTAHOBMTCA BO3MOMKHBLIM yBETHUCHHE JIMHEHHOM
CKOPOCTH TIOJ[auu CHIPbs 63 MOHWKEHHs THHAMMYECKON aKTHBHOCTU U CTENEHH MCIIOJIb30BAHMUS
c0s copOeHTa.

ITokasano, uto Kak KaTHOHHAs MOAMGUKALHS [EONHTA, TAK U TOBBIUEHHUE TEMIIEPATyphI
HarpeBa aJCOPOIMOHHON KOJOHKH CYMMapHO B 3HAUMTE/ILHON CTENEHH MOMKET MOBLICHTH
addextuBHOCTL TIpOIEcCa 06E3BOKMBAHKS DAcTBOpUTENeH (tabmmua 11). U3 npusenéHHpx
J@HHBIX BHJIHO, YTO COYETAaHHE ONTHMAIBHON TEMIEePaTypbl aJCOPOUHOHHOM KOJOHKH H
KaTHOHHOH ~MOMMQMKALMH KIHHOUTHIONHTA CIIOCOOCTBYET —yBENHYEHHIO 3(dEeKTHBHOCTH
ancopOLMOHHOM KOJIOHKHU B npezenax 35-64%.

Tabnuua 1 1. [TpupocT AMHAMUYECKON aKTHBHOCTH CJI0Sl KITMHOTITWIIONHMTA MO BOAE (a,) B 3aBUCHMOCTH OT
KaTHOHOOGMEHHOH MOAM(DUKALMY U TeMIIepaTypHOro Gakropa

, Hcxonnas Kanuesas Cgrc]\:'as:::;;lg“’
PacTBopuresnb P G dopma Ko dopma Ki. [Mpupoct, A% MOCTHE GF 666wk
a, 1/100r a, 1/100r ¢axropos, A%
MeTHN3THIIKETOH 65 9,2 12,9 40 64
DTitanerar 65 8.5 11,8 38 63
1,4 nnokcan 70 751 8,7 23 35

Takum 06pa30M, MOJYYEHHBIC PE3yNbTaThbl CBUICTEIBLCTBYIOT O TOM, YTO IPHPOIHBIE
LEOJUTREI B IIponeccax )l(Hll](O(ba_”,HOFO 00e3BOKHBAHUS OpraHu4ecKuX pacTBOPHTEIEH B
HEKOTOPOH CTeneHu KOHK)’peHTHOCl’IOCOGHH CHHTCTHYCCKHUM LIEOJIMTaM.
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APPLICATION OF NATURAL ZEOLITES FOR DESICCATION OF SOME SOLVENTS USED IN HPLC
Teimuraz Kordzakhia, Teimuraz Andronikashvili, Luba Eprikashvili, Nino Pirtskhalava,
Marine Zautashvili, Nino Kachidze*
Petre Melikishvili Institute of Physical and Organic Chemistry
*Akaki Tsereteli State University
SUMMARY

Possibility of utilization of natural zeolites of sedimentary origin, deposited in Georgia, has been studied in order to
desiccate some solvents used in high performance liquid chromatography. Influence of a number of factors on the
desiccation process of the solvents has been investigated; particularly, granulation of zeolite bearing rocks, content of
the main mineral in it, nature of zeolites and their cation modification, molecular configuration of the solvents and
initial concentration of the water in them and the heating temperature of the column packed with adsorbent. The two
mechanisms of desiccation process have been found out: competitive adsorption of solvent molecules-water and
molecular-sieving effect, i.e. migration of only water molecules into the cavties of zeolites. It has been shown that
some natural zeolites with their desiccating capacities are compete-able to the most effective desiccants, such as
synthetic zeolites.
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OU3UYECKAA XUMUS

TEPMOJIVMHAMUYECKUI AHAJTA3 KAPBOTEPMHUYECKOI' O
BOCCTAHOBJIEHHS CMECH OKCHJIOB MnO- SiO; - Cr;03

J.U.Barnasajze, I'.I'.I'senecuanu, U.C.Jxanennase, K.3.Vkieba
Hnemumym memaniypeuu u mamepuanosedenus um. @.H. Tasaose

B paGore [1] onucaHo monydeHue XpoMMapraHelKPeMHMEBBIX CIUIABOB JUis BHEIEYHOTO
PACKHCIICHUS ¥ JISTHPOBAHUS CTaln. B CBsi3u ¢ 9THM GONBINOHA MHTEPEC IPECTABISICT MPOBSICHUE
NOJHOrO — TepMojuHamuueckoro asammsza (ITTA) mpomecca BBIIJIABKM — 9THX  CIUIaBOB
kapOOTEPMHYECKUM BOCCTAHOBIEHHEM cMecH OKcnaoB MnO-Si0;-Cr,O3, jaHHbIE O KOTOPHIX B
JIHTEPAaType OTCYTCTBYIOT.

PacueTs IPOBOAMIN IS CIICLYIOMIMX COCTABOB IIMXT:

MnO/Si0O; =2 ¢ nobaskoit S macc. % CrO3 (1),
MnO/SiO; =2 ¢ nodaskoit 10 macc. % Cr,03 2),
MnO/SiO; =2 ¢ nobaskoii 15 macc. % Cr,03 3
MnO/SiO, =2 ¢ nodaskoit 20 macc. % Cr,03 4),
MnO/SiO, =2 ¢ nobaskoii 25 macc. % Cr,03 (5):

Pacuetsl BImONHEHB Ha OBM ¢ npumenenueMm nporpammbl ASTRA 4 [2] npu
armoceprom nasnennu (101 klTa) aprona B nnreppane temmneparyp 800-2000 K ¢ marom 50°,
Ipu sTom yurens! konaencuposatusie (C, Mn, Si, Cr, Mn3C, Mn;Cs, Mny;Cs, SiC, Cr3Cy, CriCs,
Cry3Cs, MnsSiz, Mn3Si, MnSi, Mn;Si, CrSip, CrsSis, CrSi, Cr3Si, CrtMn3, MnO, MnO,, Mn,03,
Mn;04, Si0,, Cr;03, CrOs, MnSiO;, Mn,SiOs, MnCr04, Cr2SiOg) u rasoobpasusie (Ar, O, O,
03, C, C3, Ca, Cy4, Cs, CO, COy, C,0, C30,, Cr, Cry, CrO, CrO3, Cr,0, Cr,0,, Cry03, CrCy, Si, Sia,
Sis, Si0, SiO,, Mn, MnO) ¢a3zsr.

Jlonyimenue 06pazoBaHus METAIUTHYECKOTO U IIJIAKOBOTO PACTBOPOB NOJ00HBI ONIUCAHHBIX B
[3]. Cumranu, 4TO XKUAKMI METALIMUECKHIT pacTBOp 0OpasyeTcs NpY B3aUMHOM CMELICHHH H
PAacTBOPEHHHM METAIOB, CHIMLHAOB, KAapOHIOB MapraHia ¥ XpoMa, a TakiKe XpOMH/a MapraHia;
IITAKOBBIH — MOXOGHBIM Jke OOpa3oM W3 OKCHAOB MapraHia, KpPEeMHHs, XpOMa; CHIIMKaToOB
Maprasia, XpoMa 1 XpoMHTa MapraHia.

B paboTe paccMOTPEHBI TeMIIEpaTypHble 00/1aCTH, B KOTOPBIX PACTBOPEL, MO AaHHBM [3],
HAXOJIATCS B PACIUIABIEHHOM COCTOSHHM. MeTauIMIecKne pacTBOPBI ONMCAHbl JIEMEHTHBIM
COCTaBOM.

OcuoBuble pesyastathl IITA npuBeemsl B Buae uarpamm. Jlis BCex COCTaBOB
OTpe/ieIeHBl COOTHOLIEHAE KOHASHCHPOBAHHBIX (a3 (pacrias uulaxa, MEeTaUIHIeCKOro PacTBopa
¥ KOHJIEHCHPOBAHHOTO YIJIEPO/ia), COCTAB META/IMYECKOTo pacTBopa, u3sinederue Mn, Sin Cr B
MeTaJIMYeCKUii PACILIaB B TeMiepaTypHom nurepsaie 1550 — 2000 K.

Ha pucyske | mNoOKasaHbl COOTHOIICHIS KOHICHCHPOBAHHBIX (a3 (paciias IuTaka,
METAUIMYECKOTO pacTBOPA M  KOHJEHCHPOBAHHOIO yriepoxa) s Beex wmmxt (1-5) B
TemneparypuoM unTepBare 1550-2000 K. Jlas BceX COCTABOB POCT TEMIIEPATyphI CIOCOOCTBYET
YMEHbIIEHHIO KoJmdecTBa mutaka. Hambonee HArasmHO JaHHas 3aBHCHMOCTH TPOSBIAETCA
HaunHas ¢ ~ 1700 K, a npu ~ 1800 K ona ronsocTEI0 HevezaeT. OJIHOBPEMEHHO, C NOBBIIICHAEM
TeMIepaTyph! IPOMCXOJUT YBEHUEHHE KOTUYECTBA METAJUIUHECKOro pacTsopa 1 npy ~ 2000 K 8
3ABHCHMOCTH OT COCTABa IMMXTHI COOTBETCTBEHHO mocturaet ~ 80; ~ 82; ~ 84,6; ~ 87; ~ 89.5
Mac.%. Koumencupopauubiit yriaepon ams muxt 1-4 mo ~ 1700 K u mmxter 5 10 ~1750 K
YMEHBIIIAETCS HE3HAUMTENLHO, @ BBIE STOH TEMIIEPATYphl YBENMYHBACTCS 32 CYeT 06pasoBaHus
OTACIBHOTO KOHIEHCHPOBaHOTo KapOuaa kpemuus (SiC).
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Puc. 1. CooTHOMmEHHE KOHICHCHPOBAHHBIX (a3 s mmXT 1-5:
1(1) — 1(5) — pacninas muaka, 2(1) — 2 (5) — MeTanaudecKu# pacTsop,
3(1) — 3(5) — KOHAEHCHPOBAHHBIH yIiIepOa

Ha prcyske 2 NpeCTaBIeH COCTAaB METANTHUECKOro pacTBopa (mmxter 1-5). Jlus Hux
collepkaHUe MapraHia B CIuiaBe B mpezenax Temmepatyp ~1700 - 1850 K cawxaercs. Hanee no
2000 K cocra cmiaBa IO Maprasily H3MEHsSETCs He3HAYMTeNbHO. B ominume or maprauia,
KpeMuHif B cruiaBe mosiBisietcst npu ~1700 — 1800 K u ¢ poctom temmepatypsi o 2000 K ero
KOJIMYECTBO YBEJIUUHBAETCS M, COOTBETCTBEHHO, B 3aBHCUMOCTH OT COCTaBa IIMXThl, HOCTHraeT
~42:72;9,55; 10,7 u 13,72 macc.%. Hanuuue xpoma B crinase oGHapykeHo B uutepsane ~1550
- 1650 K; B mpenenax temueparyp 1550-1800 K ero xonmdecTBo yBemuunBaetcs, a aanee 10 2000
K u3MeHsieTcsl He3HAYUTEIBHO M AOCTUIaeT COOTBETCTBEHHO 5,45 115 16,3; 21; 31,52 macc.%.

Ha pucynke 3 mokaszaso wmsBnedene Mn, Si m Cr ama mmwmxt 1-5. MakenmanbHoe
H3BIEUEHNEe MapraHna s Hux HaGmromaercs yxe npu 1550 K (99,8 mace.%). [lnsn xpemnus
nseneuenne npu 2000 K cootsercTBenHo coctaBnsaer 19,105 36; 36; 64; 99,8 mace.%; 1t xpoma
npu ~1900 K (~ 99, 85 macc.%).
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Puc. 2. Cocras MeTa/LIAYECKOr0 PacTBOPa Vs IUXT 1-5:
Mn - 1(1)=1(5), Cr = 2(1) - 2(5), Si—3(1)- 3(5), C - 4(1) - 4(5)
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Puc. 3. Crenens u3piedenus st maxt 1-5: Mn — 1(1)-1(5), Si - 2(1)-2(5), Cr - 3(1) -3(5)
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MnO - S$i0; - Cr,03; MJLOKIBOL 6563306 35GIMINIGIIRNO SRRBTE0L MIGIMRO65303IAH0
56500

RObgm dom00535d7, 3n©ed a3gmgbosbo, obas xoGanndg, Jooagsb 3Emgds
Ggobsbre msgedol Ay gtigoobs @s s bsgmsordpmbymdols oblgod b

®@J%03389
Ybrmmadamos bérgmo mgedegobsdoggGo sbagmobo Fgdregae Bgeagbormmdal 3sbdgdalsogol:
MnO/Si0; =2 — 5 3sb. % Cry0; wsdsggdon ).
MnO/Si0; =2 — 10 3sb. % CryO3 psdsgdam (2);
MnO/Si0; =2 — 15 3sb. % Cry03 psdsigdoon (3),
MnO/SiO; =2 — 20 3st. % Cr,0; esdsgdon (4),
MnO/SiO; =2 — 25 3sk. % Cr03 sdsggdon (5).

SBsgoobol dotomso Bgrgagdo GotrBorggbomos ©osa@sddol Lsboo. g3gms Fgagbormdols gobdabsmgols
236LsbogOgmoas 36rg6Lodgdnma gobgdol  gedemds (Fool  Bswbemda,  mommbygho blbsto s
30begblatgdnma 6sbBoMdaga), monmbyGo BlBsGab Bgragbormmds, Mn, Si s Cr sdmmgdol bstolbo
1550 — 2000 K $g33g6eyn@am dnemgrdo.

THERMODYNAMIC ANALYSIS OF CARBOTHERMAL REDUCTION OF MIXTURE OF
MnO - SiO, - Cr,0; OXIDES
Jondo Bagdavadze, Guram Gvelesiani, Inga Janelidze, Ketevan Ukleba
Ferdinand Tavadze Institute of Metallurgy and Materials Sciences

SUMMARY

Complete thermodynamic analysis of MnO — SiO; — CryO5 was carried out for the following compounds of
fusion mixture:

MnO/SiO, = 2, with addition of 5 mass. % Cr,O5 (1),

MnO/SiO; = 2, with addition of 10 mass. % Cr,03 (2),

MnO/SiO, = 2, with addition of 15 mass. % Cr,0; (3),

MnO/SiO, = 2, with addition of 20 mass. % Cr,O3 (4),

MnO/SiO, = 2, with addition of 25 mass. % Cr,05 (5).
Main results are presented in the form of diagrams. It was established a ratio of condensed phases for all
compounds of fusion mixture (melting of slag, metallic solution, condensed carbon), composition of
metallic solution, extractions of Mn, Si and Cr in the temperature range 1550 — 2000 K.
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OUIHYECKAA XUMMUS

KBAHTOBO-XMMHUYECKOE OIMMCAHUE OCHOBHOCTH MPOU3BO/THBIX
AHHUJIMHA

T.I.3apkya, )I)K.A.Kepecenuuse', 3.B.ITauynus
Cyxymckuil ynugepcumem
*Tounucckuii 2ocyoapemeennoiii ynugepcumem um. M. [picasaxuweunu

M3BecTHO, YTO OCHOBHOCThH aMHHOB ONpeJeNsercs CHOCOOHOCTBIO —aToma  a30Ta
[PEeOCTABISITE  NPOTOHY CBOOOAHYIO Tapy oneKTpoHoB. KonmdecTBeHHas —KOppenanus
OCHOBHOCTH B 3aBHCHMOCTH OT CTPOEHHS MOJIEKYJbl aMHHA HE BCErja HabmonaeTcs U NPHUHATO,
uro BenmuuHa pK, He sBIAETCS Mepoil 2NEKTPOHHBIX CMeleHuit B Mosekyse. OnHako,
OCHOBHOCTb IIPOM3BOIHBIX AHWIHHA, KaK YIOPSI0YEHHOM MOJIEKYIAPHOH CUCTEMBI OTHOCHTENBHO
ME30MEpHBIX M HHAYKLHMOHHBIX 5(G()EeKToB, MOXET H3MEHSTHCS ONpPEJeNeHHbIM 00pa3oM B
3aBHCHMOCTH OT OJIGKTPOHHBIX CBOWCTB 3aMecTuTened. J[leficTBUTENbHO —OKa3anoch, 4T0
OCHOBHOCTD I1apa- U MeTa-3aMeLICHHbIX aHUIIMHA JTHHEHHO 3aBUCUT OT KOHCTAHT 3aMECTHTENS 110
Tammery (onu). B actHoCTH, snekTporononopusie 3amectutesnu (CHz, OCHs, NH,) Bbi3biBaioT
yBenudeHue, a onexrponoakuentopusle (Cl, NO;) - yMeHbIIeHHe OCHOBHOCTH (puc.l).
O6HapyskeHHas cuMOGaTHas 3aBUCUMOCTB, ¢ BBICOKUM Koahduumentom xoppensiun (r = 0.98),
yKasblBaeT Ha BO3MOXKHOCTH IHOHCKAa JAPYIHX 3aKOHOMEPHBIX HM3MEHEHHH HEKOTOPBIX
XapaKTEePUCTHK IIPOU3BOAHBIX aHUINHA.

C 5Tol 1ENbI0 KBAHTOBO-XMMMYECKHM [OJydMImEpHyeckum meroxoM AMI [1] 6buin
PacCUMTaHbl HEKOTOPBIE YHEPIeTHYECKHE XAPAKTEPHCTHKH M-, M- U O-IPOM3BO/IHLIX anhiuHa. B
Tabiuue 1 npuBeJeHb! 3HAYEHWs BENHYHHLI NOTeHUHMana uoHmsanuu (I), pasHOCTH sHepruu
BepXHeil 3amoNHEHHOR W HyKHell BakaHTHOM opbutaneit (AE), a Taxke ocHoBHOCTH (pKyp) H
KOHCTAHT 3aMeCTUTENs 110 ['aMMeTy (G ).

rae R = H, 0-NH,, n-OCH3 n-CHj n-Cl, n-NO,, m-NH;, m-OCH; m-CHz m-Cl, m-NO,, 0-NH,,
0-OCHj, 0-CHj3 0-Cl, 0-NO,.

Ta6. 1. 38auenus ocHosHOCTH (pKp), moreHunana nonusamuu (I), pasHOCTH SHEPIrUH BEPXHEH
3aTOJIHEHHON 1 HIDKHEH BaKaHTHOM opbuTaneii (AE), 1 KOHCTAHT 3aMecTHTeNs 110 I'ammeTy (Giu)

K, o PKy O
Ne R PEZIB [gi‘ I, | AE,38 | MNe R ) 3 I3 | AE,38
1 H 9.38 0 8.52 9.16 9 m-CHj; 9.31 -0.07 8.47 9.08
2 n-NH, 7.96 -0.66 791 8:55 10 m-Cl 10.50 +0.37 8.73 8.99
3 n-OCH,4 8.82 -0.27 8.20 8.72 11 m-NO, 11.50 +0.71 9.00 9.72
4 n- CH, 8.90 -0.17 8.35 8.97 12 0-NH, 9.50 8.09 8.72
5 n-Cl 9.82 +0.23 8.58 8.87 13 0-OCHj; 9.52 8.33 8.87
6 n-NO, 13.00 +0.78 9.27 10.04 14 0-CH; 9.60 8.43 9.04
7 m-NH, 9:13 -0.16 8.26 9.01 15 0-Cl 11.30 8.62 8.62
8 m-OCHj, 9.70 +0.11 8.52 9.13 16 0-NO, | 13.50 9.09 9.09
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Puc. 1. 3aBicumocts OCHOBHOCTH (PKp) MPOM3BOAHBIX aHHIMHA OT Napa- K METa-KOHCTaHThI
3aMecTHTeNs 110 ['aMMeTy (Gn,y)

Ha ocHOBaHMM PacCYETHBIX JaHHBIX MOCTpoeHsl 3aBucuMocTu pKy ot I u AE (puc. 2 1 3).
Kak BHAHO W3 PHCYHKa 2, OCHOBHOCTH NPOM3BONHBIX aHM/IMHA JIMHEHHO yMEHBIIACTCS C POCTOM
BeNMUMHBI noTeHimana noxuzamuu (r = 0.97). D10 cornacyercs ¢ MpeACTaBIEHHEM O TOM, YTO
HU3Kas SHEPIisl HOHU3ALMH, T.e. yIaleH!e HEONSIEHHOH maphl JIEKTPOHOB OT aMHHHOIO aToMa
a30Ta XapaKTepHa Ul COeUHEHUH ¢ BRICOKUMH OCHOBHBIMH CBOHCTBAaMH.
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I 2B

Puc. 2. 3aBucuMocTb 0CHOBHOCTH (pKp,) MPOU3BOIHBIX aHUIMHA OT [apa- ¥ MeTa-KOHCTAHTHI
3amecTuTeNs 10 [amMmeTy (Oyw)

3apucumocth pKy 0T AE mmeer aHanorndmbiil Xapaktep (puc.3), T.e. C POCTOM BEIUUUHBL
AE ocHOBHOCTH JHHEHHO ymenbiuaercs (r = 0.96). DTo OOBACHSETCS TeM, HIO NEPEXOn
HETO/IeTIeHHOl Taphl YTEKTPOHOB OT BEPXHEH 3alOHEHHON HA HUKHYIO BAKAHTHYIO OpOHTanh
3aTPY/IHSETCS ¥ TEM CaMBbIM OCHOBHOCTE yMEHBLIACTCA.
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il Lie

106 ¢

pKo

AE
Puc. 3. 3aBucumocTb 0OCHOBHOCTH (pKp) MPOM3BOAHBIX aHUIMHA OT PA3HOCTH YHEPTHU BEPXHEH
3aTOJIHCHHON M HU3MICH BaKaHTHOM opOuTaneit (AE)

Ha ocnoBanuu OGHapy)KéHHBIX Koppenﬂunﬁ MOXKHO CJiejiaTh BBIBOJ, 4YTO KBaHTOBO-
XUMHAYECKUE XapaKTEepUCTHKU I u AE MOT'YT CIIYXXHTb TapameTrpamMu JUisi KOJIHYECTBEHHOTO
OIUCAaHUs OCHOBHOCTH NPOU3BOAHBIX aHUIIMHA.
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®3%0383
339686-Jo8opM0  geB8mangmmadoor B3Bzgbgd0s, 6md sBogmobols bofomdgdol ggdasbemds pKp Fogogse ool
wsdmgoedmo  303gol Bsdbs(3gmadmal dedogaby. ombobagool 3ogbosmo 1 s bgms Bgggdymo
@ Jagre 39396 gc0  o@dagsmgdol  gBgmgogdols Ubgemds AE Bgodmgds  sbergmgdegh  3s¢s3ggtgdel
Gl gdosbmdol Gemegbmdomo smffgdobsmgal.

QUANTUM-CHEMICAL DESCRIPTION OF BASICITY OF DERIVATIVES OF ANILINE
Tamar Zarqua, Jumber Kereselidze', Zurab Pachulia
Solkchumi University
*Ivane Javakhishvili Tbilisi State University

SUMMARY
Energetic characteristics of derivatives of aniline have been calculated by means of semiempirical quantum-
chemical method AMI. It is shown, that basicity lineary depends from Hammet constants. lonization
potential (I) and difference of energies of upper occupyred and vacant lower orbitals (AE) can be employed
as parameter for quantitative description of basicity of derivatives of aniline.
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BOBO33A0 030>

SHIRO RMDBOBIBGA IR0 LOLBGIFIBO MA3SRIESNS60 LINRIEAOL OAORIBOL
FISRBUESHIdOL LOBIF3IN DI
©03%y8) 0dnGse8zomo, d9esd gebhgady, Ggemo Rog3s0dg, 306 dsgomsdy
Goggoger W3esdol sBomEgsbmo Jodoobs s g Jodool obbidad o

Gowosgomo  Jodos  Bgobagmal  Bogmaghgdsms  Jodog®  aatiesJdbgdl oo gbgGa0gdal
3980 bboggdsms bgdmgdgrmgdom. egobsngal ol dgibogegdol @380 30dgmo GRS, Gmdmol Brgagdo
RBOmE 398mogibads Gmzma3 Begoe Jodosdo, sbygg Jodogé égdﬁmgmgna'an.

Gaosogm—dodoneo  ggmazadols Facdsdodsl  360d36gmmash Gomo  3365306mdgdL  Borsbon Jdeo
eobol  3obmdzol  Labyldy. Gogmes Fabo, bl Lobogmsggs  Jodoydo gmeegdom,  Gobogobss
3sdmaggbgds  Omame3 sEemegsbgmo, obg ocgebgmo  Bagdmgdo. Bgodemgds  sgebsbgmma 439y
3036GamPIme  Batobgmgshate, 3§, ghogl  robodgho,  sbggg  @geogl e aerggmbol
@eb0dgGGR0,  gomodol  BodemBsol @ Bgobdgegesl  Fysmblbatgo s dGsgemo Tbge [1]. o8
hnb@gﬁa&nh Uaﬁoggahmba Bobosopgds gm0 Bsgmon — Bgbsbgols bs63m gy geoo. gbswos, sbamo
©abodyBHegdel 39893390, Gedgemans 330999690 'aahod;:gg&g;v\voa bsbpGdmmogo  @Omal aaﬁﬂ.}gqgmba'ao,
sJhasmndo 3Omdragdss.

sty Rggbl dogh Bgbfegmomo ogm smogsdgto bgmeargdol Geposogm — Jodoo getiesddbs
el 3e8bL6ymgd8o — obomgEsbBo @ mmbiromGmgd GsbBoMdoeBo. Eowaobos 93 Lolggdgdal
306306056m3s 3300, Gmames JoBopco @eBadgB@gdols 393mgg6930L mgsmmsbagmgomn [2]). 5

§obsdrogdstiy 65960801 30bs60s sbsmo EmbdgBGgmo Toliggdgdol Bgehggs sGem@asbyem Bsgooms,
30Gdeg, B3ogmghdols bempgog@ao otroemols Fysmablbstrigdols bagydggemby.

6mdagmas, Gm3 Gogo monmbgdol BsGomgdol Fyamblbstgdol Gegosgogm — JoBog@o  getiesgdbs
LFoebobogeb  bolosml  sfedgdl  eobims gsGom  obgOgemBo. 83 ogsbsbhaloo 3896060
L3oggbdol dstromgdol asdmgabds emBodgdGnm LobEdgdee dgdor 3gOl3gddogmoas.

2Jb3g603068 g0 moeagbormos,  Gmd  blagmghdol  Lgmgedol  wms L3ogngbdol  Bosol
Fgomblbatigbol  Gogasgogm—Jodog@o  goGrsdds  LFmebsbemgsbos 0.01 — 12 3hsgo  gosdsbrbo.
3850056, dGsgegmo  smegsbnmo s otrasbnmo  Bsghaaligsb 396Lb3939300, L3omgbdol dscrogmgdo 56
30l ©RgReed e o bymdobsfaemdes Bggbo Jaggbol otmdgddo.

30bs60B6s308 ol gsgBo, Gmd 398s—@sbbaggdobsl B3ogogbdols bigengsol §goemblBstgdo wsbsdsol
35698y 96 a3Gs0gdbgds. Ldogmgbdal 0mbgdol 3stirsddbolsmzal BLBsGL 3730 Nbrs ©sgdsBmb
sdaghgmo o6 wsdgebaggmo 6oformsggdols  siadBm®a.  sbgmse 3303m06gds  Jodmgmbgod — ombgdo,
Godmado b3ommgbdol ombgdesh Fo@idmgdbast blbsw 0mB3mgdbpdl @ sbrgbyh Fymob Gspommobols
Baogommato 3Goegddadel sJadBomgdst.

338030006 baggmdggeby omaobrs, Gm3 Ldomgbdol ombgdol Gemasgogm — Jodoygdo getesgdbol
38mbsgomo ©adm gogdamos Ldomgbdals bsfgol gob3gbgceiasty. 39dme, 5 102 3 3063068 Go(30997
G(-Cu") obopgds, Bgdpga g0 omfab Bsflodsrmné 860Bgbgrmmdst — 2,5 1100 g3 o 36sddoggmen
smatr oggmgds  [3] sdogmad Bygetbogm  Lomghdol  Lymagsiol 005 8 Gyomblbsto, Gadgmbss
390800 88539 JmB(3abEGsE00l Bagtogdal 3odmerbgod L.

gsmgbgosto B3ogg6dals 36Lsbmg@ol  Gsdmgbody BgomEoest,  Geam@ozss 30830 Jbmbmdgd-
Eraemo, 139J&GmgmGmdgd oy, 3gbomdgdégmo s Lbg., a306hoge  b3gd@GmgmBmdgdeamo,
Goasho eebol asblsbrg@olsl goro 0dgbgmmds ghoFgds 3eBemdzal LobfGsggl. dgmmea geggdbgds
Ulomgbd — eBosgol  gmd3emgdlol  o3Boga®  Bosborjdel A=610 63-by. mgomgbHosko Logmgbdols
3B396BGe30sL  gLsbrgMagmon  Bgbadadolo 3o0dGe3onmo  Ageom:  JmbgbBGsges —  m3Bogato
03330039 30b0d30L FodEMdm0 (3RMBogngdss 0.2% [4].

alboggdol obs abmdgdms goGdgmon::

ACD =9,6410°AC/Gp  dogo (1),
Bos@, AC — asémsgdbogmo Bagoaghgdols Gsmmgbedss, dogmoalen, G — L3ognghdol 0mbgdol Gegosogm-
JoBoéo getsjdbols 303mbsgsgmo, p — BLbstrol Lodggmoggs, B3gbl Bgdmbggasda ol Bgoraghl 1 36)/1583.
sgdnmo Lol gdabsogol G = 2,5 1100 g3. 6sbobby 1 3ovgysbogmo  gobgBogndo ot ABL, Gm3
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abbssmosbo @sbboggdol Bgdrgy AC = 0.55 102 o/, oy 98 boowggdl Fzodebo (1) Boedgmsda,
dogomgdo, @3 P = 1.05 3dso/bo.
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655, 1. Llogngbdol Lgmazothol 0.053 Fyomblbacol Gomasgorm—dodogéo asbresgdbs 0.053 GxgGomdol
Jodogebgopol msbsmdobsb

3srmgmgese Regodedgn  embodggtos  bfbrsdgme  ggemlgmastnto  eobodggGon. o3

Ygdnbggaedo @mBsl Foogmowon gmGnmon:
D=2.810"(I1-1Ip) Gsmo ),

bos, lo @o 1 eebodgd@pmo blbstol m3gogaco Ladgghagol 3603g6gmmdgdas  esliboggdsdey s dobs
Bgdrga (A = 304 63). godmmzegdds agobzghs, ®m3 P = 1 3Guswo/lo. Gegoés gbawsgm, gb bogoggide
3963 036639065805 9O 0bgmash.

sbsmmaog®o  9Ju3g@adghio Bogetrs guem @sdsmo embol Loddmaghgby.  ggmgzol  Bgwgagdds
ohggbs, 03 8 FglobggzeBoi  Llomgbdol  ambgiol  astesdbs  LFmEbsbmgsbos. geddgemoal (1)
3%80gbgd0m  gomgder, Ged P = 1,04 jeepo/bon.  go@obnmastgto  mobodgmo o 98 306mdgdde
3399mgaL LI g6spo/lor 8608369mamdals.

sBammgon®o Bgrgagdes domgdmo bomgbdol BogGagol Fysmblbadgdol Gomosgonm — Jodogdo
2303360l BndovbggasBda.  Bobsbby 2 dm@obommo  Bmbssplgde  (sbomgml,  Gm3 10 Lssmosbo
slboggdabsmgol AC = 1.5 102 oo/, bome G = 1,5 1100 g3. o8 bowowggdol Bgdebs (1)
QmGdgmedo 33039693, Gmd P = 0,96 36swo/lm. ggbolgmasdn@o enbodygton gsbmdgolst go P=
1,0 36spa/lon.  Fgsdigdon  @adormo  mbal  Loddmeghggdty  domgdnmos  sbsmmgan@o  Bgegagdo.
Bomgbdols GogGagol 0.058 blbstol @abboggdobsl damgdamo ofbs pmbol Loddmsg@ols 860836gmmds P
= 0,94 dl‘m;gn/'bm, bergme gyl eobodygGon P = 1,05 dﬁagn/hcn.

Concentration (X/100) M

Time, Hours,

Bsb. 2. Llogmghdab Godéogol 0.053 Fysmblbsol Gogasgonm — dodoreo aetrajdbs 0.059 Bxdéomdob
Jodeggebigohol onsbomdalisb

FbFsgmomo  ofbs  sptgmgg  Ldomghdol  Jmerdomol  Fysmblbsdgde  0.05 3 Bahogdol
303oxmbgofol 0sbsmdolsl. Bsbobby 3 dm@sbomo 8mbs3gdgdo  (bsmymayl, 68 bomghdol  Jemmoeo
3GsdBognmer o6 gatesodbgds 2 Lo wabboggoal asbdsgmmdsdo @s dbmmmm sdab Bgdpgs offggde dobo
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39620865, s3egboe, 33 Lobggdol Gamosonmo 3s6Esgdes 56 st LFmGbsbmash bobosol ws dobo
298mggbads mbodgBee Fgudmgdgmos.
5.1 o= . . e

5
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4.8

Concentration (X/100) M

Time, Hours

Bub. 3. Llomgbdob grmordogol 0.059 Fyommblbstiob Gomasgogm — Jodogéo gebraddbs 0.053 Gspéarglol
Jo3orgeligools osbmdolil

36Lsggmtgdon selsboBBsgos, Ged B3ogmgbdols bymaeBol ©s BodGsgol §goemblLBsmgdals golgdgdo
36 opgogds 7 — 8 ogol as63sgmmdsBo, dsBob Gevye B60ggl Eobodggtol Bgbsbzol gems b
9600 m3gs. s3rgbse, gL BLbstrgdo  sgdogmgomadl gho —  gho szt 360 ge0ndl,  Gmdgmas
Gogygbpds obodyBergm Lolggdgdl — Bgbsbzol gaweb.

Bomgdmo  8mbadgdol  Legmdggmby  Llogmgbdal  Lymggeol s Gogéstol 005 - 01 3
Gyomblbstigdo Bgodmads Gg3mdgbrgdagm offsh Gegmag Jodogho  eeabodyBGgoe 0.01 — 12.0 3o
eerbgdol @osdsbebdo.
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NEW DOSIMETRIC SYSTEMS BASED ON AQUEOUS SOLUTIONS OF SALTS OF COPPER (1I)

Rimzet Tushurashvili, Merab Panchvidze, Neli Chikvaidze, Guzan Macharadze
Rafiel Agladze Insitute of Inorganic Chemistry and Electrochemistry
SUMMARY
Radiolytic behavior of the salts of bivalent copper has been studied in aqueous solutions at the presence of sodium
hypophosphite at room temperature. It has been shown that the transformation of copper sulfate and nitrate is linear in
dose range 0.01 — 12 Mrad. Value of dose intensity measured by the solutions of copper nitrate and sulfate comprises
0.96 and 1.05 Mrad/hour, respectively. These data are in good agreement with an indication of Ferro sulfate dosimeter
— 1.0 Mrad/hour. Taking into account the fact that a storage time of these systems comprises 7 — 8 months and for
Ferro sulfate dosimeter — only 1 month, aqueous solutions of copper nitrate and sulfate may be recommended as
chemical dosimeters.

HOBBIE I03UMETPUYECKWE CUCTEMbI HA OCHOBE BOJIHBIX PACTBOPOB COJIEH
JBYXBAJIEHTHOM MEJIU
P FTymypamBnnn M.B.IManusnaze, H.M.Unksaunse, I'.11.Mauapanse
e KOU XUMUU U 3 ipoxumuu um. P.H.Aenadse
PE3IOME

M3yueHo panMaudoHHO-XHMHUECKOE MPEBpALLEHHe COneli ABYXBAICHTHON MEIM B BOIHBIX pacTBOpax B NpUCYTCTBUH
runoQocuTa HATPHS MPM KOMHATHOM Temriepatype. [TokasaHo, 4To NpeBpalieHye CybhaTa u KATPATa MEH HOCHT
npaMosuHeH Kb XapakTep B HHTepBae 103 0.01 — 12 Mpaj. 3Hauenne MOLUHOCTH J103bl, H3MEPEHHOE € MOMOLILIO
pacTBOpoB cy/b(paTa i HUTpaTa Mean coctapnset 1.05 u 0.96 Mpaz/4ac, COOTBETCTBEHHO. DTH IaHHbIE HAXOAATCA B
XOpOLLIEM COTNIAcHH ¢ NokasaHuaMy (eppocyibdatHoro gosumerpa — 1.0 Mpay/yac. YumThiBas 10 00CTOATENHCTBO,
4TO CPOK XpaHEeHHs JTMX cucTeM coctapiiserT 7 — 8 mecsues, a peppocybaThoro n03umerpa — Beero 1 mecs,
BOJIHbIE PACTBOPHI CY/Ib(aTa M HUTPATa MEH MOTYT GbITh PEKOMEHAO0BAHBI B KAUECTBE XHMHUECKUX JI03UMETPOB.
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MATEMATHYECKASA XUMUSsI

AJITEBPA-XUMMWYECKOE MCCJIEJOBAHUE TPUTJIMHEPUIOB B PAMKAX
METOJA KBA3H-ITHC-MATPUILY

H.O.Kynarajze, H.H.Oscsnukosa, M.W.I'sepauureny, E.I"Mapkaparisuiu

Téunuckuii 2ocyoapemeeniotil ynugepcumem um. Heane [icasaxumennu

Kgaszu-ITHC-marpuna (HITIC) npezcTaBiser co00H MOAEPHU3UPOBAHHBIA THI MATPHIIBI
CMEXHOCTH MOJeKysIpHoro rpada. JlMarosajbHBIMH 3JIEMEHTaAMU TTHC -matpurt  sBIsoTes
CyMMBI MOPS/KOBBIX HOMEPOB aTOMOB XMMHUECCKHX O3JIEMEHTOB, BXOIAUIMX B CTPYKTYPHBIE
(parmenTsl Moziekya (T.H.''KBa3M-aroMbl ); HEAWArOHAIBHLIMH JJIEMEHTaMH — KPAaTHOCTH
XHAMHUECCKUX CBsA3eH Mexkay sTuMu pparmentamu [1-2].

JUnst TPHT TUIEPUIOB

CH,OCOR
CHOCOR
CH,0COR )
paspaboTana npocTeimas Moaeb
R-X 2)
rae: R o6o3navaer anxumipseii pamukan (CHs, CoHs, C3Hy 1 1.1.). CootBercTByioas nHC -
MaTpHIa UMEeeT BHI:
” Zg 1
1 Zx

(3)
B rabmnunue | npuseaens! 3nauenus d;°,ny u 1g(A ;) U HEKOTOPBIX TPUITHIEPHIOB [3].

Tab. 1. 3 3nauenus d;°,ny n Ig(A,;.) JUis HEKOTOPBIX TPHTIHIECPH/IOB

Pajuxan d; ny 1g(A i)
CH; 1,160 1,4312 -2,92
C,Hs 1,078 1,4316 332
C3Hy 12035 1,4359 3,54
CaHy (1,001) (1,4371) 3,71

20 20
Ha KOMITBIOTEPE MOCTPOEHBI KOPPENSALMOHHBIC yPABHEHNS: d~1g(A 500 np ~ 18(A 50 )

OHH{ UMEIOT BUJL:
d?=-0,2011g(A ;) +1.747 4)

nZ =0,00751g(A ;5. ) +1,4093 )

315



7
N7

LOSEOBIRMYL BIGE0IATBSMS IAMBEIRO 535R00L 35GE, Jodaok yhas 2008 @340

N

49

Koodpuuuentsr xoppensiun pasael r = 0,988 u r = 0,986. Takum 06pa3om, 10 KPUTEPHIM
Jixadde [4], koppensiuu yI0BI€TBOPHTEILHBIE.

Tt CH,0(COC4Hg)-CHO(COC4Hy)-CH,O(COC4Hy) 3mavenmss d;°, u 7, BLIMHCIEHBI
TEOPETHYECKH, Ha OCHOBaHHH dopmyn (4) u (5).
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2. Gverdsiteli M., Gamzinani G., Gverdisiteli 1. The Contiguity Matrices of Molecular

Graphs and their Modifications. Tbilisi: Tbilisi University Press, 1996.

Xumudeckas sHIUKIONE M, ToM 1. Mocksa, 1988, c. 585.

4. MJ&QVOOJJ@H a4 cao‘hnd‘at‘)o mﬁwaaﬁggm jnaonls &Byymo msggdo.  mdogmalo, adognolols
AboggdboBgBol 3s8md(398mmds, 1982.

©w

BH0L0GIGORIBOL SRBIdHIR-J030IA0 353M33RIBS 335bH0-@63-35BHHOGIBOL
3300R0L BO@HdIRISE0

606 J'U‘h(&)"dl]! 635"3 mglosbogmgs, dobgom 3306fomgmo, HQO%\) aaﬁvdot’ﬁ.{asogyn
03969 xsgsbodocrol adogrolol bobgmdfogm mboggcbodybo
©@J%0J39

Bogstgdamos BHogmozgtorgdols semggdcrge-Jodon@o  3sBem g3emggs.  $3goYmos JMEgmsoe0
aaﬁ&m@gbabn ,,héﬁ)ﬂd@)ﬂﬁa-manhgbgbn“. 6"8‘“‘7’39‘33683 ¢F>336o, “od dmt‘)g;:m@ogbo
385 38ogmgomggmmos.

ALGEBRAIC-CHEMICAL INVESTIGATION OF TRIGLYCERIDES WITHIN THE
SCOPE OF QUASI-ANB-MATRICES METHOD
Nino Kupatadze, Nunu Ovsianikova, Mikheil Gverdisiteli, Eliza Markarashvili
Ivane Javakhishvili Tbilisi State University
PE3IOME

Within the scope of quasi-ANB-matrices method correlation equations “structure-properties” were
constructed and investigated for triglycerides. Calculations show that correlations are satisfactory.
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FORINIMNRIZINI@ 65IHMNMS 3030

1-M3dL0-2-83M0R-336HMROLS RS 1-MJL0-3-30010-336 IR O
BHM0IG0)BMIFIRIBS BM@HISNRIZORMO6 65BN

65%0 ggmsdgomo, Bobs Imgrerwobsdzomo, gogo 333338, 696y Sools-z]t‘mda, Bertrs
©abncodzomo, g6 asgs8gmadg, dsG0bs anGagbodgomo, Galgesb (30l3960830m0

3bg Jgcrofodgoemol goboggto ws odgsbymo Jodool 0bliod o

odbo-3g6bermobs  ©s  gmGdsrmrgdonol  Ligmdzgmby  omogmdg@ol Lobogbl  sgetgdgh
GgomblbstrBo, o3 96 BBy goBomobsgmmol msbsmdolol. Ggbmmol dobsmgdere gsdmagabads
B89 3Bmobsgm@o. mflo-8365mmobs s FeGdsmegdool domao MsbsgsdEMbs 33 EOML
'63¢Q635h 'aa'lmb‘)anl\og\), L% 3

630J300L 8303309301 Bgdrgy  Fotdmdbog  mmmogmdg@l  gedmygmagh  bedgedpem  sgweb
093968 3300m, Bgiboggh Fymoon @s 9B8GMIY6 303773830, 3s6s6g3bo Fgsmmo Bgozegh Gg0d(30530
Bgabzmae  odbo-dg6%mels  ©s  gm@dsmegdowt. Fa®dmgdol  306m3gddo siomgdgmo  brgds
asbotgbo  Gymodol  goligggmeggds  Bmdlogndo  806sérg3adolsgsh, oz FOmdsogee  ©o
dg0dspmotgdnm 36mi3gbl Feddmawagbl [1].

635300 Ragatigdolisl Bommmeddo, gobsdgibo Fymol gelngmeggdol 3Gmdmgds dmblbogas.
omogmdgtol  obsegdse  oflbo-3gbbomobs  ©s  3sGsxpm@8ol  Bstggl  sbuMgdgh. 88 AL
3srgerdo Eadmmodgtobrgds. {8 Jdbogmo BoOdseegdoeo as8mgmgalosbegy
9H009H0d JBegel o Jbo-3g6bmmaest s Go®3madbgds %96 dmber-, boyme Fgdgy o @8
Boo-dgmomeren  FotBemgdnmado, Gmdmgdos dydoamd  geboisosh 3960053651 s Lsdmermme
Go6800436g8s HgBemmal BHodol omogzemdgbo [2]. Ggsdaes bigdsndae sbg gedmobsbgde:

Lem,] ) 22w Lo o S0 o [0l 0 Lo, ], 20 . s

+CH,0 +CH,0
e T

C¢H:;OH HOCH,CH,0H ——— HOCH3(CH,0H),

+CH,0

— HOC¢H,(CH,0H);

Got8emddbogmo  dgmogmmmol  xamzgdol &g300lgbsGr0s6mds  Bspsmos,  obobo  spgormee
“H00g60deJ39ege6  gemBsbgmmst, mbo-3gbbmmol Bambosampdgm  Fysmdseals s@omdgdmeb ©s
Go8moddbgds  wodgmomgbgmgégmo s dgmagmgbytio  ddgdo. 30650086 Bgbmmol  domgdolsls
goGdsmegdoel  omgdgb  LogsGdao, Gotdngdbormo  mmoamdgtals  dmmggmmado 3q6%beremols
JohogRdo  mGom- @ 3s6s-dramdsdymdsdo Bgoe3ab  Oodoolpbetinst  msgobygsm
33mn;~'\nmggmls xag%gbh, Gmdogdogy ogm3géols 0gGIgmo (gaa-a'aoagéoh AL
AOHN0ge0dmJdggdab  gendsbgmmst, o6 3gbermols  doGmgadols  Benbs(3gmmgdgen G goendapols
sBm330086 mGmm- s 39t-Bramdstgmdsdo wo Fo631436056 Logtzeo LgGmiEaesL.

Ggbogmgéo  emogmdg@gdol  dobsmgdee 0gobgdgb  satigogg  @Jbo-dgbbemol  srogaen-
Voﬁama&ﬂwabh. fggbl  dogd a6y aﬁ)maa.}ﬁmgoﬁn, abggy  Bgégmemo ogmogmdghgdols
dobomgdor 39dmygbgdnmo ogm 1-mgbo-2-8gmogn-3gbbegmo s 1- Jbo-3-8goagn-396%mmo. Hgsdios
Botpgdmps 0dsgy 3ohmdgddo — Bogmmemdda. 30650086 1-gbo-3-8gmoagn-3gbbmgals 8ergmg 3emsBo
™O0m- s 35615-00amBs6gmdsdo  Fysemdswol sBmdgdo o6 o0l Bebsggemmgdnmo sggogmols
AR0GIMOm  ©3 09golgRsmos, 280m3 Rm@Edsemegdoeo ﬂﬁﬂvﬂaﬁ)mﬁmj@a;\oa&h b6 0g03g
bdgdoo, AO3me3 @ Jbo-3g6bergmals '3330)1‘)33358:»
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1-00Jbo-2-3gm0gm-336bereals Bgdobzgasde  mGom-dpamdstgmdsBo Bsbsgmgdamos 3gmogols
X39%0.  FnEdsmegdoro  POMogGndndaegdl  dgmey  eGnm-  ©s 35613-8pamBsrgm3sBo gy
Fyomdowol 2883096 s FoM8moddbgds ©odgoamem Famdmgdgma:

OH OH
—CH,0H
& HEEG e D 2
CH3 CHj3
CH,0H
OH OH
HOH,C _CH,OH HOH,C CH,0H  "*°H,C CH,—0 —H,C
£ .
CHs CHs
CH,OH CH;OH CH,OH
o
|
CH,
—CH,
«eeH,C CH,OH
OH
oH OH
CH H;C CH,0H
+2CH,0 ——
CH,0H
OH OH
HiC —CH,OH HOH,C —CHs Hﬂ-@i]—{ -0 -H, c@—
+ ——
c H
CH,0H CH,OH 4 CH,0 ...
o
|
CH,
—OH
«++OH,C —CHj,

o Jbo-396bmemols doogoggmensdo  dghs-damBstrgmdsdo sgogmols  gamgel  s@bgdmdolsl
goGdsmegdoro 9gG0 sddogtem 005N 3o Jdgegdl dsbesk.
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Gnbommol dobapgdsn  Ggsdiool m3Bdsrnmo 3othmdgdol @sbswggbor Jgbfogmoarmo ogm 1-
obo-3-3g00m-396bmmols @y 1-mglo-2-8gmom-bg6bmmol  gmGdsmeadormst  gemogtoBgey-
b bmgoghmo  3obebbmBoghgds s Lbgowslbzs  god@megdol  aogmghs  Ggsgieol
809obsGgmdaty.  gademobsBmGor  asdmgibadnmo  ogm  Bogtomdol  Eady.  mmoegmdghol
Gotr3m 360l 36mi3gbo  Fgbfagmomo ogm 40, 60, 80 lOOOC—‘bg. 1-mgbo-2 (o6 3) 8gomogm-
36%Bemols s geGIsmegdonal domu®o 0sbigsthrmds Bgbsdedoloe ogm 1 1 2 s 11 3.
695J300l  gobBEmmo  bodgogmegdmes  dobo  Jodpabsegmdolsl  Lsdgsjsom  bsdggdo
0330b730m0  mJbo-Bgmagr-396bermols  3mb3bBGa300l  (33moggdols  asblsbmaGom. 3 doBboom,
695J300lL  30dobsGgmdalsl, Omol gt 39 8mbszgmBo, brgdmes Lsgsjsom  bsdgzost
bobyols omgds o oLBo Ggad0s80 Bynlgmpmo mgbo-smgogo-96bmmols 3s6Lsbmgs. Bapgando
3393900 (3bGogda 1.

gbBomo 1. 1-oJbo-3-8g0m0¢-396Bemrgals oo 1-oflo-2-8goag-396bmmols mHmog@mdejdgegds
BeIG3dg30pash Sagmmb'ao*

Ggsdgoot 396054360 batolba, %
bsbadmogmds, 400C 600C 809C 1000C
i 1 2 1 2 1 2 1 9
120 7,40 9,30 20,46 23,23 26,04 29,29 38,20 43,40
210 19,00 2120 24,06 32,40 38,50 44,30 49,50 53,40
300 22,12 26,40 32,67 42,60 44,48 52,44 59,49 64,90
450 26,46 36,60 43,48 5138 49,05 63,10 66,80 80,40
600 34,40 42,80 54,59 60,60 60,08 68,60 73,51 81,80
750 40,40 47,90 56,30 62,40 68,00 74,80 78,00 84,20
900 46,81 53,50 59,07 66,42 71,40 79,20 82,00 86,60
1050 50,43 57,70 62,43 69,60 75,44 82,60 83,00 88,80
1200 54,66 62,10 64,07 70,10 78,80 84,25 83,84 91,81
Gl 673J300 boBstrols dnwdogs, K105 Qﬂmgn’l.ﬁ'a'l
ba6ahdmogeds, 400C 60°C 800C 100°C
i i 2 1 2 1 2 1 2

120 0,0804 | 0,8006 1,2808 1,8080 | 3,2783 3,6880 | 5,4460 | 6,0840
210 1,0684 1,0810 1,9005 | 2,2400 | 3,2400 | 3,4990 | 5,3760 | 6,1870
300 1,0400 1,0860 1,8600 | 2,2413 3,2287 | 3,5874 5,4100 | 6,2076
450 1,0258 1,0810 1,8602 | 2,2520 | 3,2340 | 3,8768 5,4096 | 6,3060
600 1,0248 1,0720 1,8583 | 2,2640 | 3,1800 | 3,8671 5,4004 | 6.4461
750 1,0235 1,0660 1,8604 | 2,2910 | 3,1489 | 3,8668 5,3888 | 6.,4880
900 1,0442 1,0660 1,8100 | 2,2880 | 3,2400 | 3,8964 | 53840 | 6,4469
1050 1,0383 1,0580 1,6340 | 2,2710 | 3,2486 | 3,8958 | 4,8899 | 5,8188
1200 1,0403 1,0658 1,6180 1,8080 | 3,2920 | 3,866l 4,8900 | 5,5484

B3t bGomol dmbs3gdgdowst RbL, 30d300b bsbaGdmogmdal asbdmon odbo-sw jog-
3bbermols  pedrsdbol bsdolbo obOmgds ws 3o Jbodndl soFgzl 20 Fyool Fgdegs. s3sbosb,
1-Jb0-2-8googm-g6bomols  getrsfdbols  batolbo 6036gmegbor  NRG™  Bomsmos.  dgbbeomols
3othmgdo  mGmem-Bpamds@gmdsdo  sm semol %3nBoL  9Olgdmds  3sbsdommdgdl 3ol Bystrgdom

"1~ Logbo-3-3g00g-36bmgmo; 2~ L-mlo-2-go0m-3ghbmmo
1 - sf®ogspeol gbabaos 7638 gomn/dmmo; 2 — 6880 goo/dogmo
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omarm sddogmdsl. 20 Faomol Bgdwgy  3eGmsgdbol  badolbo  1-mglo-3-8gmom-bg6bmmobamgol
203l 54,6%-b. 88539 3gtomedo 1-07Jbo-2-8g00e-3g6bmmols  astrsddbol batolbo 0beEds
62%—3;33. (‘yaodenoh @33336.)@)'3&011 aa"ét‘)&gom 60, 80 ©s 1000C—3QQ aot‘ugodaﬁnh Batolbo 1-
md’lxn-z(3)—635‘bm;@oha BgLsdsdolsge obégds 64 — 70, 78 — 84 o 84 — 92%-3y.

630d00b 839608l Bgdramdo gebMeolsl offggds LyGrddatotgsol Ggedaogde.  1-
mdho-:’)-aamogm—bgs%mqnh ho({;v‘jd;}am%a Bomgdmo omogmdg@gdo geeswol Ggboddo, Gedgebsg
343L bogdgemo bg&nddnes, s6asgl BL6smdal 76Ol s s@mee oggds, beowme l-odbo-2-
dgmogo-dgbbermols  Loggmdggenby  Somgdmmo  eemogmdgho g®dn3msbBogcdos s Loghoo
L3GOdB Gl o6 Foddmdbol. ogo 06s@Bbidl BLBsmdsk s mmmdol nbseb.

gbGogol 1 8mbs3089d0s6  s3Ggmgg  BsblL,  Gmd 40 - 1000C  ©nd3gesdéol
06gezomBo, @A 396053653y,  Ggog300L LoBstiols  BpeBogs  Ggegdiool  80dmobsrgmdols
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INTERACTION OF 1-OXY-2-METHYL-BENZOL AND 1-OXY-3-METHYL-BENZOL
WITH FORMALDEHYDE IN THE MELT
Nazi Gelashvili, Zaza Molodinashvili, Givi Papava, Nunu Maisuradze, Nora Dochturishvili,
Eteri Gavashelidze, Marina Gurgenishvili, Rusudan Tsiskarishvili
Petre Melikishvili Institute of Physical and Organic Chemistry

SUMMARY
A rezol oligomer is synthesized during the interaction of methyl-derivatives of oxy-phenol  and
formaldehyde in the alkaline medium in the melt. The influence of time and temperature on the reaction has
been studied. The energy of activation, the rate constant and order of reaction have been calculated.
Optimal conditions of the reaction are established.

B3AMMOJENCTBUE 1-OKCH-2-METWI- M 1-OKCH-3-METHJI-BEH30JIA C
D®OPMAJIBJAErUI0OM B PACILIABE
H.C I'enameuan, 3.T1.Monoaunamsuny, [.11.ITanasa, H.A.Maticypazse, H.C.JloxTypHIuBUIH,
3.1 asamenunze, M.B.Typrenuusiny, P.IT.Huckapuwsniu
Hucmumym uzuneckoit u opeanuueckoti Xumuu um. I1.1 Menuxuweuiu

PE3IOME
l/lzyqua peaxkums B3aMOJIEHCTBHSA METHJI-MTPOU3BOJAHBIX okcu-6eHsona ¢ (bopmanbnemuom B paciuiaBe B
MPUCYTCTBUHM LIEJIOYHOIO KaTanusaropa — €KOro Harpa. I/I3yqeua 3aBUCUMOCTb peaKkuWH IMPOBEACHHS
CHHTE3a OT TeMIIEpaTypbl U MPOAOIKUTENLHOCTH. PaccunraHbi MOPSAJIOK peakurH, JHEPrus aKTUBALIMK W
KOHCTAHTB! CKOPOCTH. YcTaHoBIEHbI ONTHMAIBHBIC YC/IOBHUSL CUHTE3A.
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HEOTEXMMHUSA
PEJIMKTOBBIE YIJIEBOJAOPO/(bI B I'PY3UHCKHUX HEDTAX
O.H.Tonypus., H.T Xeuypuauu, D.I" Jlexkseitmsmwim, A.B. Jluanme*, T.I'.T'a0ynus

Hucmumym ¢usuveckoti u opeanuveckoit xumuu um. I1.1 Menuxuweunu
*[ py3unckuti mexnudeckuil ynugepcumem

OCHOBHOI 3ajjaueil OPraHuyYecKoil TeOXUMIM SBISCTCS W3YUECHHE COCTAaBAa M XHMHYCCKOH
SBOMIOLMM OPraHUYECKHX MOJEKYJ B 3eMHOH Kope. JUIs yKasaHHON HAy4dHOH JUCHMILIMHBI
GONBINIOH HHTEpeC MPEACTABISIIOT PEIUKTOBBIC YIIIEBOAOPOIbI, XEMO(DOCCHIMH, HIM T.H.
HCKOIIaeMble MOJIEKYJBI, YILJIEBOJOPOXHBIN CKENeT KOTOPBIX MOXKeET OBITh COOTHECEH CO
CTPYKTYpO#l ~ NpEAIueCTBYIOIMX (YHKLUHOHATBHBIX MOJICKYJ PACTHTEIBHOIO H IKHBOTHOTO
NPOMCXOXKIACHHUS, IONABIIMX B OCAJOYHBIC MOPOABI MAaJOM3MEHEHHBIMU. bonblias dacTh
XeMO(DOCCUNAH TPOCIICKUBACTCS OT OPraHM3MOB Yepe3 COBPEMEHHBLIE OCAJKH [0 JPEBHHX
omiokeHuit B HedTiax. UeM ciIoXKHee CTPYKTypa M KpyHHEe MONEKYIsl XeMo(GOCCHIHH, TeM
Gonbine HHOOPMALME MOXHO IIONYYHTh OO W3HAYaIbHOM THIIE OPraHMYCCKHX BEIIECTB,
NPOAYLUPYIOLIHX HeTh. PEITHKTOBBIE YIIIEBOIOPOB!I MOTYT PACCMATPUBATLCS TAKXKE B KA4ECTBE
OHOMapKepoB WM TEOXMMHUYECKHX METOK, MIPaloHX OONbUIYI0 pONb B  yACHEHHM
OMOJIOTHYECKMX OOCTAHOBOK ¥  PELICHMH MHOTMX TpoOneM resesuca Hedreil. JlroOble
KOHLEHTPALHOHHbIE pacnpeesieHusi OuomMapkepoB B o0pasuax (COOTHOMIEHHs KaK OTACTbHBIX,
TaK M CYMMapHBIX TEX WIIM HHBIX DPCJIMKTOB), SABILIOTCA IEOXMMHUYECKUMH TOKa3aTellssMH
(KpUTEPUAMK) W TIO3BOJSIOT CYAWUTh O INPUPOJAE M ITPOMCXOXAEHWH MCTOUHHMKA CHIPbS, €TO
BO3pacTe, CTEHEHH pPA3lIOKeHMs] M KaTarcHETHYECKOH 3pesiocTH; KpoMme TOro, yKazaHHas
nH(OpMALHS BechbMa 3HAUMTENbHA JUIS [POBEICHHS IEHETHYECKOH M XMMHYECKOH THUIM3ALHMA
HeTel, A1 CO3/[aHMs COBPEMEHHBIX MPOLIECCOB XMMHYECKOH NepepaboTKy ¥ HE(hTEXMMHYECKOTO
cHHTe3a (HAa OCHOBE MOJEIMPOBAHHS XUMHYECKHX PEAKUMH B YCIOBUSIX 3aje€raHus), a TaKKe
pelenus psna 3aj1ay HeQTAHONW reoxumuy. CeI0BATENBHO, PONb XeMO(OCCHINH B NMO3HAHUX
nedreit B yenomM, Heonenuma. K uvcimy Haubosiee BaKHBIX PETHKTOBBIX COSAMHEHMH OTHOCATCS
IKaHB! (HOPMAIBLHOTO M U30IPEHOUIAHOTO CTPOSHHS ), AMIHUKIMYECKUE YITIEBOIOPOIbI C YUCIOM
LMKJIOB B MOJIEKYJE OT OJHOrO MO NSTH (HAampuaMep, CTepaHbl ¥ TPUTEpIIaHbl), TEPIEHbI,
CTepOH/Ibl, MOPGUPHHBL, & TAKXKE CPABHHTEILHO MANIO H3yYEHHDIC ApPOMATHYECKHE YIIIEBOJIOPOIBI
PENIMKTOBOTO THIIA CTPOCHHUSI.

OcTanbHas yacTh yIJIeBOJOPOIOB HedTeil He SBISETCS HENMOCPEJACTBEHHO COCTABHOM 4acThiO
He(TEMATEPHHCKOrO 3aXOPOHEHHOTO OPraHMYecKOro BeIecTBa, a 00pasyercs Ha CTajHsx
JIUTOTEHE3a.

Haumnas ¢ 60-bIX I'0OJOB NPOLLIOrO CTOJNETHS, HCCIENOBAHUAM PEIMKTOBBIX CTPYKTYpP B
HeTAX, CIAHLAX M DACCESHHOM OPraiHuecKoM BEHIECTBE MOCBSUICHBl MHOrOYHCIICHHbIE
My6IEKaIMH, KOTOPbIe LIHPOKO OCBEIIeHs! B paGoTax [1-3].

Llenpbio HACTOAINEH CTATHH SBIISETCS W3JI0XKSHHE MaTepHalla MO MCCIEA0OBAHUIO PEITMKTOBBIX
YIJIEBOZIOPOAOB B psifie TPY3HMHCKHX He()Teil, PACCMOTPEHMIO ICHETUHECKHX H I€OXMMHYECKHX
ACIEKTOB XHMHYECKOTO COCTAaBa HEKOTOPBIX W3 HHX, OCHOBHBIX T€OXUMHUYECKHX KPHUTECPHEB,
[HO3BOJMBUIAX aBTOPaM IIPOBECTH OIPENIENICHHRIE FEHETUUECKUE KOPPEISIHH.

B HCClIEIOBAHMAX TPY3MHCKHX aBTOPOB COAEPIKUTCS OOUIMPHBIH Marepuail, NOCBSUICHHBIH
M3YYCHHIO YIJIEBOTIOPOIOB PENUKTOBOTO THIA (B OCHOBHOM &IKaHOB, HA(TCHOB, aPOMATHYCCKHX
YIIEBOMOPONOB), ONPEENCHHIO HX YIJIEBOJOPOJHOrO H IPYIMOBOr0 COCTABA, BBIUCIEHUIO M
AIeHTHUKATMY WX OTAENBHBIX nperncraButeneii[4-13]. Pesymsratst  pabor X.Apeummmse u
E.BeHalUBWIH C COTPYJHMKAMH [0 HCCICIOBAHMIO XHMHYECKOIO COCTaBa W KOHTAKTHO-
KaTaMTHIECKUX TIPEBPAINEHUH YIIEBOJOPOAOB H FeTCPOATOMHBIX COEIMHEHUH HedTeH, KoTophIe
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NPETEPNERAIOT OTAENbHBIE WX NPEACTABUTENM B HEAPAaX 3eMIM IPH KOHTAKTe C [IMHHUCTBIMU
TIOPOJaMH, CBIFPAIM  ONPEJENEHHYIO pPOJIb B YACHEHMM HEKOTOPHIX BAXKHBIX BOINPOCOB
reoxumudeckoro Imiana [9,10].

JlaHHBIE O PacHpeneNIeHHH MHKPOIIIEMEHTOB B HEQTSAX SIBISAIOTCS BBICOKOMH(OPMATHBHBIME
JUIs BBIACHEHHS BONIPOCOB MPOHCXOXIEHHA M MHUrpaiuu HedrTed, GOPMUPOBAHMS UX 3alleKeH,
B3aMMOJIEHCTBHS ¢ BMEINAIOIMMH [IOPOJAMH U IIPHYHH MHOT0OGPa3sHs HX XMUMHYECKOTO COCTaBa.
C nomompo Metona HOTOXMMHYECKOTrO BBIACJICHHUS MHUKPOIIEMEHTOB W3 He(TAHBIX (paKiuii,
K.I'opepmsumiBuim ¢ corpyraukamy [12,13] 6110 HeCHen0BaHO pacipeiesleHHe MHKPODJIEMEHTOB
B TPETHYHBIX H MEJNOBBIX HedTsIX MecTopoxaenui I'pysun. VIMu ycraHOBieHa omnpesesneHHas
3aKOHOMEPHOCTH MEKTY BO3PAcTOM He(TH ¥ KOHIIEHTPAIIMEH B HEH MHKPOATIEMEHTOB.

O6nacTe NPUMEHEHHs TOJUIMKIMYECKHMX AapOMaTHYECKUX YIrJIEBOJOPOIOB C TOYKH 3PEHHS
T€HETHYECKHX M JBOJIOHMOHHBIX TapaMeTpoB IPH M3YYeHHH YCIOBHH (opMupoBaHus Hedrei
HCCIIe/IOBaHA B MEHBINEH cTenmeHd. B HacTosimee BpeMmsi [UIss T€OXHMHYECKHX KOPPENSLHil
HCIIONIB3YIOTCS JIMIIL YrJIEBOMOPOABl psja HadrTanuua u ¢enantpena [14,15]. Ins oueHku
KaTareHeTHYeCcKod  mpeoOpa3oBaHHOCTH  HedTed  HCIOMB30BAHBI  COOTHOINEHHS  MEXIY
OTIEBHBIMH CTPYKTYPHBIMH H30MEPaMH OH- M TPHIHMKINYECKHX apOMAaTHYECKUX YIIICBOLOPOIOB,
KOHIGHTPAILMHA KOTOPBIX B HAaHOOMbIIeH CTENEeHH 3aBUCAT OT 3pesocTd Hedredt. K Hum orHOCATCS
METHJI- M JMMETHI3aMelieHHble HapTaimHoB H (enantpeHoB. CreneHb katareHesa HedTeit
OIEHMBACTCA 10 METHIHADTANIMHOBOMY, METHI(EHAHTPEHOBOMY H JUMETHI(HEHAHTPEHOBOMY
unzexcam. CootHomenue o/f (rae o — cymma 1- u 9-MernndeHaHTpeHOB U B — cymma 2- u 3-
MeTUI()EHAHTPEHOB), TO €CTh METHI()EHAHTPEHOBBIH MHIEKC, IPHOOPET B HACTOSIIEE BpeMst
CaMOCTOSITETFHOE 3HAYE€HHWe [UIs ONpEeNeleHUs] CTEHEHH KaTarcHe3a OpPTaHHYeCKOoro BemecTsa
[16]. Tlo Mepe yBenuueHHs CTENEHM KaTareHe3a pacTyT KOHLEHTpauwn Oojiee YCTONYHBBIX [B-
3aMeIICHHBIX METHI(EHAHTPEHOB. AHATIOTHYHAs 3aKOHOMEPHOCTh HabmoaaeTes U i - 1 o —
MmertriaHadTanuHoB [1].

B paborax, nposenennsix JI.Menukamse ¢ cotpyauukamu [17,18], B HEKOTOPBIX IPy3HHCKHX
He(TSAX — HOPHMICKOW, MHUp3aaHCKoM W camropckoit — wmeromamu KX wu I'X/.MC Obut
unentubuuMpoBal Ueiblil  psa  QeHAHTPEHOBBIX, HaTeHO- #  AHHAQTCHO(DEHAHTPEHOBBIX
yriesogoponos. Ilpeamonaraercsi, 4YTO OYEBMIHBIMM MCTOYHHKAMM YIJICBOIOPOIOB psja
(eHanTpeHa SBIAIOTCS  CTEpOHMABl. HecoMHeHHbI MHTepec mpesicTaBnuser  1-meTwi-7-
uzonponuipenanTpe  (peTeH),  YIJeBOJOPOXA,  ABJSIOMMECS  TPOAYKTOM  Jerpalaiin
nureprieHon10B.  OH Takke HICHTHQUIMPOBAH B BBINIEYKa3aHHBIX HedTsx.. YTo Kacaercs
YIJIEBOZIOPONOB psipa HA(TEHO- ¥ IMHAPTEHODEHAHTPEHOB, BEPOSTHO, OHM HAXOMASTCS B
FEeHETHYECKOH CBSI3K C TPHAPOMATHYECKUMH CTEPAaHAMH M IOIIaHaMH.

B rpysusckux HeTsX 0OHAPYKEHBI TAKIKE U NMOINAPOMATHYECCKIE YIICBOLAOPOABI — XPH3CH,
NHpEH, MepuieH, TPUGEHHICH, CONEpKauecs B COBPEMEHHBIX OCa/Kax PasiIH4HOIO
TIPOMCXOXIEHHS, TOSBJIEHHE KOTOPHIX CBS3aHO C TPOLECCAMH apOMarTH3aldd CICpPOHIOB H
TPHTEPNIEHONIOB, KOTOPhIE MPOHMCXOMAT HA DPAaHHHX CTAAMAX NMAreHe3a; CYIIECTBYET TaKKe
MHeHne 06 0OGpa3zoBaHMM TIOTHAPOMATHHYECKHX YIJIEBOJOPOIOB H3 apOMAaTHYECKHX [MpPEIIIecT-
BEHHHKOB, KOTOPbIE CHHTE3UPYIOTCS B )KMBBIX OPraHU3Max, B TOM 4Hcie U B rpubax [2].

HachIeHHBIE YIIIEBOJAOPOABI Psifia TPY3HHCKHX HedyTeH, B OCHOBHOM PEIHMKTOBBIE, BIIEPBbIE
ObUTM M3YYEHBI ¢ [EOXHMHYECKMX TO3MIMH HA MOJEKY/IAPHOM YPOBHE B HCCICAOBAHHSIX
AJlumumse ¢ cotpymuukamu [19-22]. Meronamu IKX, IT'X/MC u MC, ruapokpekunra u
Tepmoymddysun ObUIM MCCIENOBAHEI HETH OCHOBHOTO HedTerasoHocHOro paifona Camropu-
Capruyana, Teneru, IlIpomuc-y6ann, Hopuo, Ilatapaseynu, Mup3aanu. Bee oHM OTHOCATCS K
enuHOMy OacceifHy OCAIKOHAKOIJICHHS, HMEIOT DAasjiH4HbUA XHMHYCCKHH THI, GIM3KHH
I€0JIOTHYECKHUH BO3PACT BMEMIAIOIIMX [IOPOJ ¥ PA3INUHYIO [MyOUHY 3aJleranus.

B nmerkux ¢paxuusx, (5.k.-200°C) uccnenoBanubx HedrTelt onpemenensl cepune 100
MHIMBUYQTBHBIX yrieBooponos cocTasa Cs-Cyj. Ocobblii HHTEpEC COCTaBIsIH UHKIONECHTAHbL,
T.K. OHH SBISIOTCH SPKHM IOJATBEPXKICHHEM POJH  H30MEPH3ALUMOHHBIX IPOLECCOB B
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(opmupoBannn cocraBa Hedru. BbUlH HAICHBI HHTEPECHBIC 3aKOHOMEPHOCTH B KOMITOHEHTHOM
COCTaBe LHUKJIONEHTAHOB M IUKJIOIE€KCAHOB, BBUIBIEHO HamOoibluee comepxanue 2,3- u 2,6-
JHUMETHIIATKAHOB, a TAKKe 2-METHJI-3-3THAreNTaHa, OCHOBHAIX PEIMKTOB JISTKHX (paknuii Hedrei
[22].

Ha ocHOBaHMH WM3Yy4YeHHS OTHOCHTEJILHOTO —pACIpEAeNCHUs OCHOBHBIX PEIHKTOBBIX
YIIIEBOZOPOJOB  — HOPMAJBHBIX M HM30MPEHOMIHBIX AJKAHOB BO (PAKIMM, BHIKHIAIOMEH NpH
TemMnepaType 200-400°C, Guta OpoBeAeHa "XuMHudeckas thnusanui’ HedTeld M mokasaHa uX
NPHHAIVIEKHOCTs K DPAsMMuHbIM XuMuueckuM tamam: Camropu-Capruuana — A', Camropu-
Marapmeyma — A', Ilpomuc-y6ann — A%, Mupsaann — 5%, Hopro — B', Teneru — B' . Hedru
tama A' 1o rpYNIOBOMY COCTaBY (hpaxiiiu (200-430°C) coorBercrBYIOT Hed M napaduHOBOroO
ocHoBaHH#A, HedTH B - HepTssm Hadrenosoro ocHoBanus. Hedyru xxe Tuma A’u B' umeror
MPOMEXYTOUHbIC ITOKa3aTelH XUMHYecKoro cocrasa [1,23]. BpulH paccuMTaHbl FeOXUMHUECKHE
KO3 UIMEHTHI, BEIHYUHBI KOTOPBIX CBI3aHLI ¢ OMOJErpafanvel, KaTarcHe3oM, CO CTeNEHBIO
KaTareHeTHYeCKON mpeBpaineHEocTd Hedreit u ap. Mccrenosanye MHIMBUIyalbHOTO COCTaBa
HedTel 1I0Ka3ano, YTo HOPMAalbHbIE AlTKAHbl IPUCYTCTBOBATH B GOJBIIMX KOIHYECTBAX B He(TAX
THma A, TOr/a, KaK W30HNPEHOMIHBIC CTPYKTYPhl B 3HAUHTEIBbHBIX KOHIEHTPAIUSX BBIABIEHEI BO
BCEX THIAX HCCIIEOBAHHBIX IPYy3HHCKHX Hedreit [19].

ARasnoruutble pe3ynbrathl Obutn nonydcHsl J.Tomypus ¢ coasropamu [24] mpu u3ydeHHH
XHMHYECKOT0 THIA 06pasIoB ABYX rpy3uHckux Hedrelt, Tapnbana n CauxeHHUCH, KOTOPBIE TAKKE
COJIEP)KAl  BBICOKME  KOHUEHTpAl¥  W30NPEHOMJHBIX  alKaHOB.  ABTOpaMH  Ha
BBICOKO3(DEKTUBHBIX ~ KAMJUBIPHBIX ~ KOJIOHKaX  OBUIM  ONpENENeHbI  COOTBETCTBYIOLIHE
TeOXMMHYECKHE XapPaKTePHCTUKH( KPUTEPHH), H HA UX OCHOBE OHH ObUIM IPHYPOUEHBI K THIAM
A" w B (um TapubaHCKON M cauxenncckoil nedrelt coorBeTcTBeHHO.) ONHA M3 XapaKTepHBIX
0COOEHHOCTEH BCEX HCCIENOBAHHBIX HedTel MPOSBHIACH B OONBINOM COMEPIKAHMH PETYISAPHBIX
m3onpeHou 0B (130-Cio 1 130-Cyg) ¢ GonpimM NpeobiajaHueM TpUCTana, TOITOMY MOYTH JUIst
Bcex HedTel cooTHomeHHe H30-Cio/m30-Cyo > 1. DTOT mMOKazarenb sBIAETCA OYEHb BAXKHBIM
TEOXHMHYECKHM [TPH3HAKOM, KOTOPBIA WCIIOJL3YETCS IPH PEIICHHM TEOXMMHYECKHX Hpobiem,
CBA3AHHBIX KaK C IPOUCXOX/ICHUEM, TAK U NpeBpalieHnemM HedTell B mpoueccax Guoaerpajaunu u
katarenesa [1,2,23,24]. OH npuMeHseTcst Ul TPOBEEHHS MHOTHX €OXHMUYECKHX KOPPEISIHii.
Hopuiickas nedTh NpeCTaBIANA HCKIIOUEHHE: B HOH TTOIHOCTBIO OTCYTCTBOBANU 130-Cro B M30-
Ca, HO ObUI BBICOKH KoHLEHTparwmy 130-Cy 1 u30-Cig [1,19].

MeTonoM Macc-CIeKTPOMETPHH MO  MaTparaM JUld  YIJIeBOJOPOJOB B HapaduHO-
nukaonapaQUHOBON YAaCTH BCEX H3y4eHHbIX HedTel ObUT yCTAHOBJIEH CTPYKTYPHO-TPYIIOBOH
coctas cpemHux (200-430°C) (pakumii [19,21,22] OTHOCHTENBHOE pacHpeleieHue alKaHOBbIX
YIJIEBOZIOPOJIOB M MOHO-, GH-, TPU-, TETpa- M NEHTAMKINYECKUX HaTEHOB, NpeAcTaBIseT coboi
«nadTenHOBRI MacnopT» HedTelH, yHACIeNOBAHHEI OT HCXOHOTO OpraHuyeckoro semectsall,2,].
C reoXMMHYECKONW TOYKH 3PEHHsS , JaHHAas XapaKTepUCTUKa SBJIACTCS OJHUM U3 IeHETHYCCKHX
IOKa3aTelel, UCIONB3YEMBIX /ISl yCTAHOBJICHHS IEHETHUIECKHX CBsi3el HedTell n yKa3bBarOLmuX
KaKk Ha pacripeiesieHde HAQTEHOBBIX YINECBOLAOPONOB, TaK W HA €IMHBIH IEHETHYECKUH THII
HCCIIeJOBAaHHbIX He(Tel (pHCYHOK 1).

U3 nawHbIX «Had)TEHOBOTO NACHIOPTa» BHAHO, YTO B PasMYHBIX TPY3UHCKMX HeTIX
LUKIIMYECKHE COSMHEHH S IIPE/ICTABIEHB! B JIOBOIBHO BBICOKHX KOHUIEHTpalmusx. Bo ¢paxumsx
250-300°C, napreno-apomarnecknx  uedreil Hopuo u Temern meronom XMC 6Gbuo
YCTAHOBNEHO MPUCYTCTBHE IBYX CECKBUTEPHAHOBBIX yriesonoponos coctaBa CisHag: Tpamc-
2,3,3,7,7-nentameTusn-rpanc-ounnkino(4,4,0)-nexana(l)  u nuc-3,2,2,7,7-nenTaMeTHII-TpaHe-
Guuukino(4,4,0) nexana(Il). Tlosxe, wects yrneogoponor (I-VI) momo6uoro crpoenns ObLi
ONpEeNeHbl B JIOBOTGHO B BHICOKMX KOHLEHTDAIWMSX B TIPy3MHCKOH napapuuHCTOH He(ty
Tapu6ana u Tpu yraesonopona (II, 111, VI) B nadreno-apomaruyeckoit nedgrn Carnxenucu [25].
VKasaHHbIE YIIeBOAOPOIB! ObUIM paHee HAHICHb B HEKOTOPBIX 3apyOEKHbIX He(TAX, HAPUMED,
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B noxemGpuiickoit HedTm CHBHHCKOTO Mectopoxcienus [1,26]. Torma, Kak HCCIENOBAHHBIC
Ipy3HHCKHE He()TH XapaKTepu3yIoTCsi CPeHeH CTENeHbIO KaTareHeTHYECKOH IPEBPALICHHOCTH.
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Puc.1. Pacnipesenenie HOPMAIBHBIX, H30- B IUKIONAPA(IHOBRIX YrIEBONIOPOLOB BO dpaximu
200-430°C rpysusckux Hedreit
1 - Capruyana (A]), 11 — INaTapazeyan (A'), 111 - IlIpomuc-y6anu (A2), vV - Hopuo(Bl), V-
Tenetn (Bl), VI — Mupzaanu )
Apabexne nupphbl COOTBETCTBYIOT MOHO-, GH-, TpH-, TETPa- U IEHTALMKIMIECKHM YTJIEBOJOPOIaM

T

s

CTpOcHHE NAHIHBIX YIJIEBOJIOPONOB OBIIO ONMPENeNeHo XPOMATOMACC-CIEKTPOMETPHYECCKAM
METOJIOM C HIPUMEHECHHEM MTEpaTYpHBIX JaHHBIX [26-28].  CrpykTypa  yKasaHHBIX
YIIIEBOJOPOJIOB U HX 6pyTTO-(hOPMYITbl IPUBEJCHBI HA PUCYHKE 2. Vraesogoponam (IILIIT) 6puin
[IPUIECAHb! CTPYKTYPBI CECKBATEPIAHOBLIX YIIEBOJOPO/IOB COCTABA CysHag, a yrnesomopoaam
(IV,V,V]) — nomoGHBIX UM MOJHMETHI3AMEIICHHBIX TpaHc-fekamHoB. OCOGEeHHOCTh CTPOEHHS
JTHX YIJIEBOJOPOZOB yKa3biBaeT HA OOLIHOCTH MX TEHE3HCA M OHHM MMEIOT ABHO PEIHKTOBBIH

xapaxrep [1,2,18].
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C|5H23 CISHZK CISHZS
v v VI
CiaHag CisHag CigHso

Puc. 2. [lonumeTHI3aMelleHHbIe AeKaTeHb], HICHTHOHLMPOBAHHBIE B MPY3UHCKMX HeTIX
1 - tpanc-2,3,3,7,7-Tlentamernn-rpanc-6uimkno[4,4,0] nexan
11 - uwc-3,2,2,7,7-Tenramerun-rpanc-6uimiio[4,4,0] nekan
111 - Tpanc--2,3,3,7,7-llenramernn-rpanc-6uumino[4,4,0 nexan
IV — muc-1,3,7,7-Terparamerun-tpanc-6uuuxio(4,4,0] nexan
V — TpaHc-wc-1 ,2,3.7,7-Tlenramernn-rpanc-6uumiio[4,4,0] nexan
VI - 1,3,7,7-Tetpamerni-2-aTusi-Tpanc- Gunmkio[4,4,0] nexan

B pasnorunubix Hedrix Hopwo, Mupsaany u Capruuana ObUlM HCCICAOBAHBI  TAKKE
yraeronopomsl  anamantanosoro paga (Ci-His). B Hadrenosbix xonuentparax Qpaxuui,
BBIKMMAIOMXCA B Auanasone 200-250°C, Grinu onpenenetbl 15 romonoros anamantana [19,20].
AzaMaHTaHBl MMEIOT abuorenHoe npoucxoxzaesue [1,29,30] u He ABNAIOTCSA PEMKTAMH; OHH
obpasyiotcs B HeQTAX B MpOUECCE H30MEPU3ALMM INIPH  KOHTAKTE KOHICHCHPOBAHHBIX
HACBHIEHHBIX TPHIMKINYECKHX YIIIEBOIOPOJIOB ¢ NPUPOIHBIMY [TIUHAMH H  aIIOMOCHIIMKATAMH.
ITo 5Toji MPUYHHE CBEAECHUS O KOJMUYECTBEHHOM COJIPKaHMH aJlAMAHTAHOB B HE(TAX CBA3BIBAIOT
¢ mpomeccamu MeramopduiMa W ¢ HE(OpMAIMeil O CTaZMM XMMHMYECKOH 3BOIONUM HepTH.
VCTaHOBNEHO, UYTO COOTHOINEHHS CyMMBl aJaMaHTAHOBBIX K CyMMe TPHIUHMKIHYECKHX
YIIEBOIOPOIOB OTPAKAIOT FEOXUMHUECKYIO HCTOPHIO HedTel. C aTnX nosuuuit 6bU10 HATEPECHO
BHIYACIEHHE COOTHOLICHUH TEPMOMHAMIUECKH GOJIee YCTOHUMBBIX a1laMaHTAHOBBIX COCAMHEHUH
Ha cymmMy Tpuumicianos Y Ad/Y TpuiL. wuis seTell pasmuHOro XuMuyeckoro tuna — Capruyana,
Mupsaann, Hopro[20,22]. DTH COOTHOIIEHUS OTYACTH, MOTYT CIYXUTb B Ka4eCTBE KPHTCPUS
CTeNeHH TPeBPAIICHHS YITIeBOI0PO/IOB Hetr. B 1aHHOM ciiydae, WX 3Ha4eHUs ObUM OIM3KH H
coctapmsmn: 0,2; 0,1; 1 0,1; 4TO yKasbIBaIO Ha CPABHUTENBHO 0IM3KYIO CTENECHb IIPEBPALICHHOC-
TH YIJIEBOJIOPOJIOB M3yUeHHBIX HETEH.

D.Tomypust C COABTOPAMH HCCIENOBANM WHIMBHIYQIBHBIN  YIJICBOAOPOIHBIH COCTaB
TPUIMK/IMYECKUX Ha(TEHOB, KaK aJaMaHTAHOBBIX TAK M HEAJAMAHTAHOBBIX, CPEAHHX dpaxumi
TapubancKo (apadUHHUCTOH) M CAIXEHHUCCKOI (madrenosoii) Hedreit meromamu KX, I'X/MC
1 MC[11]. B 1aHHOM clTydae HCCIIEHOBAHHE TOKA3ANO0, YTO B HE(TIX CYyMMAapHOE CONEpIKAHHE
TPHIMKIAHOB NPUOIM3ATEILHO PABHO CONEPIKAHUIO aJaMaHTAHOBRIX YIIEBOAOPOOB. 3tot daxrt
yKa3plBAT Ha CPENHIO, M C JPYroil CTOPOHBI, OIHM3KYIO CTemeHb KaTareHHOM 3peIocTH
HCCIeNOBAHHBIX HedTel HE3aBUCHMO OT HX DasiHYHOTO XHMHMYECKOTO THIA, BO3pacTa
BMEIIAIOIUX [OPO U ri1yOMHbL 3aeranus.

C reoXMMUUECKHX TTO3UIMIL 0COBEIH HHTEPEC MPeCTABISIOT KPYIHbIE MOJIEKYJIbl HA(QTCHOB
penuKTOBOro THna. K TakmM COCAMHEHMAM OTHOCATCS TETpa- M NMEHTALHKIHICCKHE HadyTeHbl, a
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HMEHHO, CTePaHBl W TPUTEPNAHbI, NPEIIIECTBEHHUKAMU KOTOPBIX SBJISIOTCA MPUPORHBIC
CTEpOHIB M TPHTEPIEHOUTb], OGHAPY/KEHHbIE B PA3JIMYHBIX T€OJIOTHYECKHX 00BbEKTax [31-33].

715 M3y9eHAs CTEPAHOB W TPUTEPIAHOB B IPY3HHCKHX HE(QTAX GbUM HCIOMB30BAHBI (PAKIMH
HACHIIEHHBIX YIIIEBOAOPO/IOB, BHIKUIIAKOLIMXCS BBIIIE 420°C. KauecTBeHHBIH H KOIMYECTBEHHBIN
aHaNk3 YKa3aHHBIX YIIEBOAOPonoB mposoamics merozamu KX u I'X/MC ¢ ucnonb3oBanuneM
KAIAUISAPHBIX KOIOHOK M KOMIBIOTEPHON CHCTEMbI 00pabOTKM JAaHHBIX [19,21,22]. Moapobuele
CBEICHHSI O KOJNMYECTBEHHOM PACTpeie/IeHiH BCEeX OOHAPYKEHHbIX IIPEACTaBUTeNIEH CTCPAHOB U
TPHUTEPTAHOB NpUBEACHE! B Tabrmuiax 1 u 2. Pe3ynbraTsl MOKA3BIBATH, YTO U3yUCHHBIC HehTH B
OCHOBHOM TpuHamnexant K 17uH-ronanosomy psiy; BBIXOX Ha vedTs (B Bec.%) CyMMBI
romanos Bapsuposancs ot 0,1 no 0,6, a cymmsr crepanos - ot 0,03 mo 0,4. Ilpu srom B
MAaKCHMAJBHOH KOHIeHTpamwy npucyrcrBoBan caM 17aH-roman  (CioHsz); B BBICOKHX
KonMYecTBax Berpedanuch romoronansl (Csp i Caz), a Tawoke ammantan (Coo). Tpurepmansl (Car-
C33) ObUIM TIPEACTABICHBI B OCHOBHOM [OMOJIOIaMH rOIaHa, a TAIOKE psijia MOpeTaHa (C29-C30)
[21]. Bruio mokasano, 4To HepTsHble cTepanbl (Co7-Cao) GBUIM NPEACTABICHBI 0-CTEPAHAMBL M HX
IPOCTPAHCTBEHHBIMH ~ H30MepamMu — u3ocTepanamu. [locmennue  XapakTepusyloTcsi —LHMC-
counenenueM K108 C/J] M COCTABIIAIOT OCHOBHYIO MAaccCy MCCIe[0BAHHLIX HEQTSHBIX CTEPAHOB.
Hedrs MecTopoxkaenus Mupsaanu (Bz) ABNANACH HCKIIOYeHHeM. B Helt OBLIO  BBIABICHO
npeoGlanarue CTEPaHOBBIX CTPYKTYp (Y romameyycrepansl = 0,8; BhIXOX Ha HedTh CyMMBI
romanos = 0,2, a cymmbl crepanos = 0,25 Bec.%). Jlannyio He()Th XapaKTepU3yeT BBICOKas
KaTareHeTHdecKas NPEBPAIIEHHOCTh: COOTHOWIEHHE o/u3ocTepansl = 0,23, 4TO yKasbBaeT Ha
[IPUCYTCTBHE B MUP3aaHCKON He(TH CTEPEOXHMHYECKH M3MEHEHHBIX CTEPAaHOB (H30CTECPAHOB) B
HaubobIIeH KOHUEHTPALUH,

Ta6nuia 1. OTHOCHTENbHAs KOHLEHTPALMSA YIIeBOAOPONOB psiaa 17-a-H-ronana B rpy3HHCKUX HeQTIX.
Dpakums C T.KMI. BbIlIE 420°C

Mectopoxenue Yucno aToMOB yriepoja X ronaust
27 29 30 31 32 33 sec. %
(Ha HedTb)
Hopuo 2,5 11,0 31.2 25,8 16,7 12,8 0,60
Teneru 6,6 10,3 35.9 2137 14,5 11,0 0,20
Mup3aanu 8,2 12,7 30,6 22,7 18,4 7.4 0,20
Capruuana Zal, 123 333 233 13,6 9.8 0,40
[Marapazeynu 159 9,7 26,7 22.1 172 16,4 0.35
Wipomuc-ybanu 1,8 14,7 32,1 26,2 14,2 11,0 0,10 J
Ta6smua 2. OTHOCUTESIbHAsE KOHUEHTPALMs CTEPAHOBLIX yriIeBONOPO/IOB. DpaKLys C T.KHII. Bhille 420°C
F Xonectanbl Cyy Oprocranbl Cys Curoctanbi Cyg 2 3 =
Mecropoxze- n30 @ |Zmso| mso| A | Zms |Mso| o |Zmso | a/mso| 3J E_ i
e +a o +a go| g
+a Wl | el
Hopuo 212 | 6,6 | 278|269 [14,5[41,4]249| 59 | 308 | 0,24 23 0,30
Tenetu 27,6 | 69 | 34,5 23,6106 |342|23,7| 7.6 | 313 | 032 1,1 0,20
Mup3aanu 282 | 7,2 | 354 | 365 64 (429176 4,1 | 21,7 | 0,23 0,8 0,25
Capruyana 35:1 57 | 40,8 [269] 6,2 [33,1 204 57 | 26,1 | 028 151 0,40
[arapuzeyau 28,7 | 7,3 | 36,0 2591108367 |17,7|96 | 273 | 054 12 0,30
@omuc~y6anﬂ 21,1 9,8 |309 [255]11,1{366[20,3]12,2] 32,5 | 0,60 2,8 0,03

C HCITONB30BAHUEM CTEPAHOB M TONAHOB APYruX HedTeH ObuiM Ompe/esenbl BaKHBIC
FeOXMMIUECKHE TOKa3aTellH, HeCylue B cefe IeHETHIECKYI0 MH(OPMALMIO O CTETICHU KaTareHe-
THYECKOH TPEBPAIEHHOCTH HedTel, XMMHYECKOM COCTaBe Hedrenpoaynupyomeii Gnomacce u
ap. [1,19,21]. Ha ocHOBe H3Y4eHHBIX PETUKTOB IIPOBEACHDI pa3IHYHbIE TEHETHYECKUE KOPpeNd- .
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MY, B YACTHOCTH YCTAHOBIIEHO, YTO MCCIEA0BAHHbIE HEQTH, HECMOTPS Ha Pa3InYMe XUMHIECKOTO
COCTaBa, B OCHOBHOM T'€HETMYECKH OJM3KM (10 re0XHMHYECKUM TokasaresmsaM: u30-Co/u30-Cao,
Y romaHbl/y CTEpaHbl ¥ M0 «HA(QTEHOBOMY IIACIOPTY») VIS BBISBJICHHS K€ KaTareHETHUECKOH
3penocTd Hedret ObUIH PaCCUHTAHB! U IPYTHE OKa3aTeNU, HAPUMEP: KOHLEHTPAIMH BTOPHIHbIX
crepanoB coctasa Cp7, Y Ad/Y Tpuu., o/usocrepansl, y HCi3-HC s/ Y HCas-HCy7 u ap. (Tabauna 2)
Hawnbonblasi CTereHb NPeBPALieHHOCTH olpejesieHa A HedTn MecTopoxaeHus Capruvana, a
HauMeHbIas — Uit HedTu MecTopoxaeHus [Ipomuc-ybanu.

Vcrionb3ys JaHHBIE THTEPATYPHBIX UCTOYHHKOB O BO3MOXKHOCTH OMOJIOrHYECKOTO H3MEHEHHUS!
nedreii B 3anexax [1,34,35], n comocTaslisist UX C PSAIOM MHTEPECHBIX (HAKTOB, MOMYYEHHBIX TIPU
U3Y9eHHU IPY3HHCKUMX HedTell, aBTopbl MpeicTaBieHHoro nceienosanus [19,22] npenmonoxunm
BO3MOXHOCTb BEPOSITHOM OHOJIOTHYECKOl Ierpagaldd HEKOTOPBIX M3 HMX. XOTd BCe OHHU
NPUHAAIENKAT K €HHOMY TeHETHUECKOMY THITY, Pa3iIMuHbIl UX XHMUYECKHH COCTaB MOXKET ObITh
00YC/IOBIIEH DPA3IMYHBIM THAPOJAUHAMHYECKAM DPEXKHMMOM, a TakKe NajleoTeMNeparypod B
Ipollecce  BOJXO-HE(DTAHOrO KOHTAKTA IPH OHONOrMYECKOM OKucleHMH HedTed B 3amexax. B
4acTHOCTH, oOpaszosanue uedreit mectopoaennit Tenern, Hopuo n Mup3aanu, mpaHaIexKaIyx
K XuMpdecknM TunaM b i B2 BeposTHO OCHOBaHO Ha GMOErpajaluu. YCIOBUs 3aleranus HTHX
Hedreit (rmybuna or 500 mo 1400 M, cp. ruracToBas TeMIeparypa 40°C) c110coGCTBYIOT TOTHOMY
OKHCJICHHIO H.aJIKAHOB M BHICOKOMY YOBIBAHHIO H3OIPEHOMIHEIX CTPYKTYp. UTo Kacaercs Hedreit
NEePBUYHOH TIeHepaluy THIa A',-Capmqa.ua u [larapmzeynn, (ray6una-2800M., cp. miactoBas
temneparypa 90°C) BHICOKHE KOHIEHTPANMH HOPMATbHBIX, PA3BETBICHHBIX M MOHOLMKIIHYSCKHAX
coefMHEHHH B HUX (PUCYHOK 1) yKasbiBalOT HA TO, YTO OTH HE(THU MOYTH HE NOABEPralUCh
nporeccy OakTepuanbHOW jgerpajanuu. B cnydae HedTH NPOMEKYTOYHOro —THHA A
mectopoxaends lIpomuc-ybanu, MaaoOBepOSATHO TakXke, 4TO OHa IOJBEpraiach BIMSIHHIO
nponecca 6uoxerpaganyy. XapakTepHbIM UL 9TOH HeTH ABIAETCS CPaBHUTENbHOE CHIKCHHE
JIONM  HOPMAIBHBIX aJKAHOB, IIPH JOBOJBHO BHICOKMX KOHUEHTPALMSX pPasBETBICHHBIX M
MOHONHKJIMYECKUX coequHenuil (pucynox 1). Jlannas 6uonoruueckas 06CTaHOBKa B 3aexax 1o
Beeil BEPOATHOCTH OOBACHSET XapaKTePHyIO OCOOSHHOCTh TPY3MHCKHX He(TeH Beex TUIOB —
HaJInY¥ie B HUX BBICOKUX KOHLEHTPALMH H30ITPEHOUAHBIX AJIKAHOB.

VyuThIBasA 3aKOHOMEPHOCTH XMMHYECKOTO COCTaBA PEJMKTOBLIX  YIIIEBOAOPOJOB, aBTOPEI
NPE/NIONOXNHAN, YTO OCHOBHBIM MATEpPHAalOM B HCXOJHOM He()TeMATepPHHCKOM BEIIECTBE,
nposymupyromeM HepTH  JaHHOro GacceitHa OCAIKOHAKOIUICHHS, SBISAIACh XKUPOBAs HacTh
MOPCKHX pAaCTEHHil, MNpPEACTABICHHAS >(QUPaMH HACHILEHHBIX H HEHACHINCHHBIX KHCIOT,
CTepOMIaMy H TPUTEIICHOWIAMH U TIp.

Iuruposanssie padoTsl [5,11,17-22,24.25] Gbutd HEPBBIMA  MCCIEIOBAHUSIMHI PETUKTOBBIX
YIIEBOOPOIOB IPY3UHCKAX HedTel, MPOBECHHPIMH Ha MOJICKYJISPHOM YPOBHE C NPUMEHEHHEM
COBpEMEHHOI nccnenoBatelbekoil Texaukn - KX, IX/MC n MC, u ponb o1ux HCCIIe0BaHUM
3HAYUTENBHA JUTS OLIEHKH FeOXHMMYECKMX KPUTEPHEB H3ydeHHBIX Hedrel. M300ume penuKkToBbiX
CTPYKTYp B IPY3HHCKHX He(TSX (B HUX BBIABICHBI BCE BO3MOYKHDBIC CTPYKTYPBI 9THX COCIUHEHHH,
KOTOPBIE OINPEIE/IOTCS Ha COBDEMEHHOM HCCIENOBATENLCKOM YPOBHE), s/l MHTEPECHBIX
0COBGEHHOCTE B COCTAaBE, KOJNMYECTBEHHOM H OTHOCHMTENBHOM pPACHPEICICHUH OTAEIbHBIX
xeMODOCCHIINiT ¥ pasIMYHBIC TEOXMMHYECKAS COOTHOLICHHs JaloT OCHOBaHHE JULL Gonee
TIATENBHOTO H3YUeHMs FeHETHIECKOr0 KOJa IPY3HHCKHUX HehTell 1 BOBICHEHHS B HCCIIE/I0BAHME
Gonbine HedyTeH U3 Pa3IMUYHBEIX PETHOHOB CTPAHBL.
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RELIC HYDROCARBONS IN GEORGIAN CRUDE OILS
Elza Topuria, Natela Khetsuriani, Erna Lekveishvili, Anastasia Dididze*, Tinatin Gabunia
Petre Melikishvili Institute of Physical and Organic Chemistry
*Georgian Technical University

SUMMARY

Aspects of geochemical research of crude oils and results of investigation of some Georgian oils carried out in
this direction are considered. Researches on molecular level are emphasized. Important geochemical criteria are
characterized and genetic correlations and chemical typification of crude oils is made on their basis. The degree
of catagenetic transformation of studied oils is shown and the ways of their origin and transformation are
proposed. It is ascertained that in spite of their different chemical type the investigated oils are genetically
identical, contain large quantities of isoprenoids, mainly iso-Cjo and iso-Cso. The ratio is0-C ¢/ i50-Cy > 1. It is
revealed that all investigated oils are of 17aH-hopan type with maximum concentration of 17aH-hopan (CicHs)
in them. Steranes are presented with a- and isosteranes. These latter make a great bulk of steranes. Phenantrene
hydrocarbons are presented with alkyl-, naphtheno- and dinaphthenophenantrenes.
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CHEMISTRY OF COORDINATION COMPOUNDS

SYNTHESIS AND INVESTIGATION OF GLUTAMINATES CONTAINING UREA AND
THIOUREA

Spartak Urotadze, lamze Beshkenadze, Nani Zhorzholiani, Tamar Sakvarelidze, Lia Gogua,
Maia Gogaladze, Lili Kashia
Petre Melikishvili Institute of Physical and Organic Chemistry

Optimal relationship of microelements in agricultural crops is one of the most significant
specification for their normal growth and development, as well as for good crop capacity with high
qualitative and quantitative characteristics [1-3]. Disturbance in balance of those chemical
elements in crops not only decreases the crop capacity but also disturbs balance of the elements in
the organisms of animals and human beings living in the territory, that in its turn, causes various
diseases. Therefore, adequate, balanced feeding of plants is of primary importance [4,5]. Hence,
we continue to synthesize microelement-containing coordination compounds in order to obtain
phyto-regulators [6].

Our investigation aims to synthesize the coordination compounds of the following t;pe:
M-X-Gl'nH,0, where M=Mg, Mn, Zn, Fe, Co, Cu; X — urea (Ur) or thiourea (TU), GI” -
glutaminate ion, n=1+4, and to study their physical-chemical properties. The methods of synthesis
are given in reference [6].

Composition and identification of the components were ascertained by micro-elemental
analysis and by measuring the melting points of the compounds. We have studied solubility of
those compounds in water, alcohol and dimethyl-formamide as well (Table 1).

Table 1. Results of chemical analysis of the coordination compounds and some of their characteristics

Compounds Found, % Calculated, % Solubility Melting
L oint
M c H N M C H N Water | Alc. | DMF poc
Mg TU-GL3H,O | 84 |23.79|5.68 | 14.1 8.11 | 24.05 | 5.72 | 14.02 + + weakly 92
soluble
Mn-TU-GL-4H,0 | 15.69 | 20.55 | 538 | 12.08 | 15.78 | 20.69 | 5.5 | 12.06 + + 160
Zn'TU-GI4H,0 | 17.96 | 19.92 | 529 | 11.77 | 18.23 | 20.09 | 5.34 | 11.71 | weakly _ _ 188
soluble
Fe-TU-GI3H,O | 17.57 | 21.75 | 5.08 | 12.59 | 16.86 | 21.76 | 5.17 | 12.68 + +t | weakly 180
soluble
Co-TU-GI:3H,0 | 17.85 [ 21.52 { 5.09 | 12.47 | 17.63 | 21.57 | 5.13 | 12.57 +t +t +t 270
Cu'TU-GI-3H,0 | 18.79 | 21.13 | 4.89 | 12.40 | 18.75 | 21.27 | 5.06 | 12.39 +t 260
Mg Ur-Gl-4H,0 8.45 | 19.10 | 5.07 | 13.24 | 8.06 | 19.89 | 5.63 | 13.92 + Hygro.
Mn-Ur-GI2H,O | 18.15 | 19.87 | 4.20 | 13.73 | 18.54 | 20.22 | 4.38 | 14.18 + Hygro.
Zn'Ur-Gl-4H,0 18.30 | 18.23 | 4.91 | 13.04 | 19.08 | 17.52 | 5.00 | 12.26 160
Fe-UrGl-2H,0 18.70 | 20.96 | 4.85 | 14.82 | 18.79 | 20.21 | 4.41 | 14.14 170
Co'Ur-GI'H,O 21.60 | 21.81 [ 4.15 [ 15.16 [ 20.88 | 21.29 | 3.92 | 14,89 +t 180
CuUrGI2H,0 |20.49 | 19.15 | 4.87 | 14.08 | 20.85 | 19.70 | 4.3 | 13.78 | weakly = _ 145
soluble

A thermographic investigation has been carried out in order to study thermal stability and
sequence of thermolysis process in the presence of air; A thermogravimeter of F.Paulik, I.Paulik,
Erday system has been used for the investigation. The compounds Mg TU-GI-3H,0,
Zn-TU-Gl-4H,0, Mg-Ur-GlI'H,0, Zn-Ur-Gl-4H,0 have been studied under the conditions given in
reference [5]. Analysis of the thermogramm of the compound Mg-TU-Gl-3H0 shows that the first
endoeffect (~120°C) corresponds to the splitting three water molecules off the compound (loss of
mass 17,84%, calculated 18,03%); to the next endoeffect at 290 °C corresponds splitting of
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thiourea off the compound (loss of mass 43.05%, calculated 43.41%); at 680 °C a strong endo-
effect corresponds to oxidation of glutaminate ion (loss of mass 86.92%, calculated 86.51%) and
the final product of thermolysis is MgO. Thermolyses of the rest compounds are of the same
character (Table 2). Particularly, in the range of 130-160 °C splitting of the water molecules off the
compound occurs; the next endo-effects at the range of 260-300 °C correspond to the oxidation of
thiourea (or urea), but at the strong endo-effects at the range of 690-720°C glutaminate ion
oxidizes and the final product of thermolysis is MgO. Thus, a process of thermolysis in the studied
compounds is of a staged character.

Table 2. Results of thermogravimetric analysis of the compounds

o, Loss of mass, % Lost Solid product of
Compounds e Found Calculated molecule decomposition
120 17.84 18.03 3H,0 Mg TU-GI
Mg TU-GI-3H,0 | 290 43.05 43. 41 ™ Mg-Gl
680 86.92 86.51 Gl MgO
130 9.85 10.05 2H,O Zn'TU-Gl -2H,0
160 19.76 20.09 2H,O Zn'TU-Gl
Zn T GLH, 260 40.89 4131 ™ Zn-Gl
700 77.1 1.3 Gl ZnO
140 6.82 729 H,O Mg UrGl
Mg-UrGI'H,O 280 30.94 31.58 Mr Mg-Gl
690 83.70 83.82 Gl MgO
130 11.05 10.51 2H,0 Zn-Ur-Gl-2H,0
150 2097 21.03 2H,0 Zn-UrGl
ZaUEGIZH0- |4 50 38.69 38.56 Mr ZnGl
720 75.89 76.24 Gl ZnO

In order to carry out tests on wheat, a micro-fertilizer (phyto- regulator) has been prepared on
the basis of synthesized compounds in the laboratory environment. To this effect, 100 grains of
wheat were pre-treated with 5% solution of phyto-regulater (process solution) and after retention in
the solution for half an hour they were sown on the vegetative plates (testing). The same number of
wheat grains (100) was sown in the other vegetative plate without pre-treating with process
solution (Blank test). Both of the plates were watered once a week. The temperature in the room
was in the range of 4-10°C. The wheat began to germinate after a month from sowing and we
observed frequency and average height of the germinated stem. At the end of the tillering stage the
wheat germinated on the vegetative plate was sprinkled with the process solution. The records
were made in the course of two months, at a week interval. The results of the observation are given
in Table 3.

Table 3. Results of laboratory investigation

Blank test Testing X
Temperature in
Number of Average height of stems, Nimberof stems Average height of the Room, °C
stems cm stems, cm
0 0 1 S 4
5 3 12 7 6
8 o) 22 12 7
23 7 65 13 6
40 9 86 17 5
46 9 100 19 7
52 10 | 100 | 20 9
58 12 | 100 | 23 | 10
t 70 12 [ 100 | 25 | 10
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As it is seen from the data given in Table 3, the number of wheat stems, germinated on the
testing plate, is 2.0-2.5 times greater then that on the plate of the blank test during the whole
observation. Superiority in wheat stem height was observed for the wheat germinated on the
testing plate. A marked difference between the two tests became even more noticeable after
sprinkling the germinated wheat on the testing plate with the process solution. During the
observation period wheat stems on the testing plate were healthier and had brighter green color as
compared with those on the blank test plate.

Thus, the results obtained from the tests, carried out in the laboratory environment, enable us
to concluded that preparation of the micro-fertilizers (phyto-regulaters ) on the basis of glutamic
acid and their testing on the agricultural crops are of great interest in scientific and practical points
of view.
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boborgbomgdnmos M-X-GINH,0 o3l gomGrobsgogmo  Gsgéogda, boesg M = Mg, Mn, Zn, Fe, Co, Cu;
X=Bshogebs (U) o6 momBsbeegsbs (TU); GI2aeombsdobod-acbo. Gxgbmgbo Bbfogmomos Gogo gobogg-
Jodomdo dgoenggdom (BUbogeds Bbgoabbs as8bU6gmBa, eommdols  §yBdghants, m@dmGegogmo  ggrmage)-
bobogbodgdamo  Bsghogdol  bagndzgmby  Bgmagbomos  goBotganmedme s msdadsfotogm  JoGmdgdde
Bagobgdmos Babbotgbs braddsmby.

CHHTE3 U UCCJEJOBAHUE I'IYTAMHUHATOB, COAEPKAILIUX MOYEBHHY ! THOMOYEBUHY
C.J1.Ypotanze, U.A Bewkenanse, U.b.Kopxonnanu, T.H.Caksapenuase, JI.J|.T'orya, M.A.I'orananse,
JILA Kaums
U du il U Op kot xumuu um. I1.1" Menuxkuwsunu

PE3IOME
CHHTE3MpPOBaHbl KOOPIWHALMOHHbIE COCAMHEHMA THNA M:X-Gl'nH,O, rne M = Mg, Mn, Zn, Fe, Co, Cu; X —
Tiomouesnna (TU) uiu mouesuna (Ur); GI* - rayravuHar uoH. COEJMHEHMS WCCIEI0BAHbI PA3HBIMH (H3HKO-
XUMUYECKMMH METOaMH (PAaCTBOPUMOCTb, TEMIEpaTypa rlas/ienus, Tepmorpapuieckoe ncenenosanue). Ha octose
CHHTE3MPOBAHHBIX COEAMHEHMH COCTaBJEH GUTOPerynsaTop M B 1aGOPAaTOPHBIX YCNOBMAX MPOBEAEHO €ro
TECTHPOBAHHE Ha 3€PHAX MIICHHLbI.
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VsJsbmgamml  bmd@tmdoggme  bobsBo  ao363gmgdnmos  dsgbommoal  xodo — Magnolia
grandiflora (Magnoliaceae), oqdge dmme Gmgddo Lbgsesbbgs J3g96g80web Fpdm@sboge ofbs
olo  Ubgs  Lobgmdgdos.  momeggmo oogsbol  bpdbgml  39bs30Mmdgdl  gmg@Bgmgdol
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3gbBogozosboo s 2- s80bmdgbbammmgdoga.  gbws m060Bbml  Hm3  gggmsby  upte
3608369mmzeb  Jmd3mbbyl 21 obogoeasmn® 6ogmoghgdsl Bm@ol Fsddmepagbl mobsmmmemo
©s dobo ofbowgdo. dsmo Lsghae Bgd3zgmmds 096 bg0ls 3md3mbozesBo Bgowaghl 88.4% —U
[9]

OH
CHy=C'=CH-CHy—CHy —(—CH=CH,
|
CH, CH,

obsgrmerma (B goed)
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FRAGRANT SUBSTANCES OF MAGNOLIA FLOWERS
Leila Tatiashvili, Manana Buzariashvili, Nino Zarqua, Avtandil Dolidze
Petre Melikishvili Institute of Phisical and Organic Chemistry

SUMMARY
Extraction of volatile oil contained flowers and leaves of Magnolia grandiflora was carried out by using
ethanol/water solution for receiving and identification of main components. Search of national methods of
synthesis of main component — linalool by using of natural source has started. Possibility of creation of
effective composition of native odorant has been studied.

JIYIIHCTBHIE BEHECTBA IBETKA MATHOJIMM
J1.T. Tarnawsuan, M. C.Bysapuawsunu, H.K.3apxya, A.B.Jlonuaze
Hncmumym dusuveckoii u opeanuueckoi xumuu wm. Ilempe Menuxuweuru

PE3IOME
B mensx H3BAeUeHMS W MACHTH(HKALMKM OCHOBHBIX KOMIIOHEHTOB MPOBEJCHA IKCTPAKLHA PacTBOPOM
CIMpTA M3 LBETKA ¥ NPUICTAIOLMX [y WHCTHIX JIETIECTKOB MarHONIMK (Magnolia grandiflora), coneparuei
aduphsie Macna, Hauatsl paGoTs! /s M0oA60pa PALMOHATLHOTO METOA CHHTESA JMHAT00MA, OCHOBHOTO
KOMIIOHEHTA SKCTPAKTa MArHONMH, ¢ MaKCHMAbHbIM HCIO/Ib30BAHHEM NPHPOAHOTO ChIPbS. Usyuaercs
BO3MOXKHOCTb CO31anMs QHEKTUBHON KOMITO3HLIMK OIOPAHTA HA OCHOBE MECTHOIO ChIPEA.
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ENVIRONMENTAL CHEMISTRY
ABOUT NEUTRALIZATION OF DANGEROUS MILITARY RESIDUES IN GEORGIA®
Avtandil V. Dolidze, Irma I. Mikadze, Ana R. Goletiani, Mikheil S. Zghenti, Maia Z. Japaridze
Petre Melikishvili Institute of Physical and Organic Chemistry

Various military dangerous wastes that require neutralization were left after removal of Russian army in
Georgia. Refinement works of Dedoplistskaro Ammunition Dismantling Base, former Georgian Air Force
Technical Storage Base No.7 and Tbilisi Arsenal Storage Base are presented. It is mentioned, that 7,5 tone of
napalm was neutralized at Dedoplistskaro Ammunition Dismantling Base; 16 tone at first and then 15 tones of
chemicals were neutralized at former Georgian Air Force Technical Storage Base No.7; up to 16 tone of different
toxic wastes including chloropicrin were neutralized at Tbilisi Arsenal Storage Base. Partly above mentioned
wastes were processed for secondary use

After removal Russian army abandoned dangerous and toxic wastes were left in Georgia. The
NGO ,,Monitoring” — Georgian Union for Study of Problems of Chemical Ecology (formed by
staff of Petre Melikishvili Institute of Physical and Organic Chemistry) and the Military Technical
Centre “Delta” (LELP of Georgian Ministry of Defense) evaluated the current situation and
inventoried toxic wastes at Dedoplistskaro Ammunition Dismantling Base; at Tbilisi Storage Base
Ne7 and at Thilisi Arsenal Storage Base. Under the leadership of professor Avtandil Dolidze
removing and disposing of the dangerous residues in a safe and environmentally sound way were
implemented [1-3].

At dumps were outside area for ammunition dismantling and storage and were found when
local people began clearing a heavily overgrown area of hillside. As the napalm had been stored
for a very long period in uncontrolled conditions, i.e. exposed to the elements, the napalm in the
casks became very viscous (jelly like). The cleaning of napalm storage places from plants and the
taking out of napalm remains up to motor road was realized. There was lift up 30 tanks of 250 liter
capacity - it is about 7,5 tone of napalm. As well as one tank with chloropicrin was found. The
above mentioned military wastes were delivered to the neutralization section of the Institute
(Fig.1).

s

Fig. 1. Napalm neutralization section

"l implemented works are funded by the OSCE grants
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Some of the petroleum solvent were evaporated. The napalm was neutralized by mixing it
with diluted slack lime or other reagents. Then it was mixed with natural zeolite and the
neutralized mixture was delivered to an asphalt manufacturing firm for the use the production of
asphalt free of charge.

Chemical and radioactive wastes were also found at the former Georgian Air Force Technical
Storage Base No.7. It became necessary to carry out a full investigation of the site, remove all
chemicals and other materiel from the site for neutralization or safekeeping. The storage areas
were located on the territory of the base and up to 16 tones of useless chemicals and suspicious
earth spoil, where containers were damaged, were left.

Because demolition of the buildings has begun on the base, in preparation for the construction
of living accommodation for officers on the 32 hectare site, this matter was of great urgency .

The working group of NGO “Monitoring” collected useless chemicals on the territory of Base
No.7 (Fig.2, Fig.3), described, packed into the wooden boxes and transported to the reprocessing
facility according to ecological standards.

Fig. 3. Toxic chemicals on the territory of Arsenal base

Classification of stored obsolete chemicals was realized and method of neutralization was
elaborated by using of slack lime .
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During the second inspection of the territory of Storage No.7 by the experts from OSCE,
LELP “Delta” and NGO “Monitoring” materials needed for aerial photo reconnaissance and their
co-products in amount of approximately 15 tones left in building No.19 of Storage No. 7. were
also found. The Georgian air force authorities demanded additional 15 t obsolete chemicals as soon
as possible, without preliminary classification and packing.

A working party from NGO “Monitoring” collected useless chemicals from the territory,
packed them into the wooden boxes and transported them to the reprocessing facility in accordance
with hazardous cargo safety rules. At the reprocessing facility, the obsolete chemicals were
classified and then neutralized, mainly with slack lime.

Initially, packing and transportation of such an amount of unidentified and possibly hazardous
chemicals was problematical. The major hazardous chemical, triazolbenzene (C¢HsN3) was
quickly identified with the aid of the OSCE -funded Gas-Chromatographic Mass spectrometer
(GC-MS). The following chemicals were removed: fixing solution BP®-1; Set of chemicals
KXOLIB - 2 ; Set of photochemicals ACT-1; triazolbenzene; developer ®PM-1; non-condition glue
of decstrine; sum — about 15 tonne.

After the classification of chemicals, triazobenzene was used for produce of herbicide, but
don’t aptitude. Old photo material don’t aptitude, just as. Therefore was treated chemicals by
diluted slack lime and after test on pH was liquidation in Institute neutralizer.

The chemical neutralization went quickly and efficiently, despite initial concerns about
handling unknown chemicals. As soon as the GC-MS had identified the main hazard, the
transportation to the neutraiization site proceeded normally. Spilt chemicals were neutralized on
the spot.

At Thilisi Arsenal Storage Base Chloropicrin was discovered among some military poisonous
wastes-up to 1 tone (Fig. 4). The neutralization of military wastes improved environment.

Fig. 4. Obsolete chloropicrin

The work was carried out for neutralization of 35 types of toxic wastes, more than 16 tones —
abandoned at Tbilisi Arsenal Storage Base. They were stored in cardboard, iron, glass containers.
The containers weighted —more than 3 tones. Totally more than 19 tones wastes had been
transported; more than 16 tones-neutralized; more than 3 tones containers — decontaminated.

From the very beginning chloropicrin containers were moved to Sagarejo Strong Poisonous
Chemicals storage (The Georgian Environment Protection and Natural Resources Ministry
approval has been given). Further these toxic wastes were reprocessed along with other wastes.
The reprocessing of such strong poisonous chemicals is under the authority of State control.

Then grouping toxic wastes were moved to the territory of neutralization spot. Toxic wastes
were divided into liquid and solid parts. Boric acid and granulated silica were separated from solid
part. This was handed over the Institute labs for employment. Caustic soda and potash were
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utilized for direct purposes. The rest of the solid material was mixed with natural zeolite-
clinoptilolite in mechanical agitator. The neutral aggregate/filler was obtained for construction
works. Above mentioned filler was carried over from the neutralization spot and only liquid part,
contaminated and useless sulfuric acid solution was left, up to 4 tones. The neutralization of this
dangerous waste was essential according to the ecological norms. The neutralization technological
scheme was drawn up and neutralization of wastes was fulfilled. Useless sulfuric acid was pumped
into slack lime aqueous solution by steel, military hand-driven pump. It was neutralized up to pH
7-7,5. Bubblering/ spargering by air compressor was applied during neutralization and in
preparation slack lime. After testing the neutralized solution was sent to the Institute neutralizer.
The neutralized solution was flown into the sewage system. The concrete floor of the Base was
cleaned and decontaminated by solution of the sodium hydrate.

The contamination level of the territory was checked as well. In case of need the soil surface
was treated, sand and slack lime were put in to adjust the soil acidity.

The objective of all works is achieved, the dangerous chemicals/wastes are totally removed
from former military bases and decontaminated. The territories can be used for civilian purposes.
Such military toxic wastes are discovered in other ex-soviet countries. The obtained outcomes
should be interesting and vital for other countries as well.
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sgosboe pegmodg, o®ds Bodadg, 6 gemgonsto, Bobgors g, ds0s Ke@tody
3956 dgemafodzomol goBogco s megsbamo Jodook abldad o

®J03I33

bl xatol golgmol Bydegy Lsgstoggmedo wodmgpbymos Lbgamsblgs Lsbob Lsdbgeem bobogsom Gséhgho,
beodmgdag bs3etogdl asnabdgmynnsb. Fotdngagioros mrmgEalfysGnl spFntgommdal ebmgpab dsbob,
odomobal  Ladsghin  Boffogato  dsbs  Ne7-ols s mdomobol  s@lgbsmolb  dsbolb  aeFdghrol  badyBampdo.
sboBbogmos, God aoggbpbomenpomos epeeBmalfgeate 1,5 Bebs bsdsmda, mbomobol bsdshe Hyfosgeo
bobs NiTob 16 §obs o Bydegmd 15 eobo Jodogomogdo, beagme sligbsmol dsbosb aeboGsmmgdmmos 16
SebsBy bbgarealbgs §odob Beodbogg@o Gs@hgbo, door Aol demagobo. Gsfommmdtig smbodbgmo Bathgbgdo
290887853980 dgmesmo gedoggbgdalsmgob.

O HEATPAJIM3ALIMK OITACHBIX BOEHHbBIX OTXO/JIOB B I'PY3Ul
A.B.Jlonunze, U.W.Mukanze, A.P.T'onernann, M.C.)Krentn, M.3.[xanapuise
Huemumym usuveckoii u opeanuyeckot xumuu um. I1.1 Menuruwesunu

PE3IOME

[Mocne BBIBOMA POCCHICKMX BOHCK M3 ['py3un HA TEPPUTOPHM CTPaHbl ObUIH OCTABIICHbI ONACHBIC BOCHHBIC OTXOMbI,
Tpebyromme obesspekupanus. TlpeicTaBiensl pesysibTathi paboT Ha cxiage Goempumacos B Jexommaciikapo,
T6umHCCKOMN BO3MYIHO-TeXHUYeCKoM Gase Ne 7 u Touincckoit 6ase Apcenan. OTMeueHo, 4TO OblaK 06e3BPEKEHB
7,5 ToHH HamaaMa B JleOTUIHCIKAPO, PasiudHble XHMUYECKHE BEMIECTBA Ha TOMIMCCKON BO3LYUIHO-TEXHMYECKOH
Gase N 7 — criepa 16 ToHH, a 3aTeM 15 ToHH, Ha Tepputopu TOHAMCCKOH Ga3bi ApceHan — 10 16 TOHH PasiMiHbIX
TOKCHYHBIX OTXOJOB, B TOM UMCI€ XJOPMMKPHH. YacTHYHO OCTAaTKH ObLM TiepepaboTanbl Ul BTOPHYHOrO
WCTIONb30BaHMSL.
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0396y Jo6 30359y, 635603@3 Bsbody, 6obm 3306339005, ByErsd 3bRgody
Gogoger 93emsdols sGsmGZsbo Jodoobs s gemg s Jodool oblod o

eogobsogol  bbgseslbgs m®gebamo  306s@gzgdom  wsdobdnGadnmo  Bsdrobsty  Fymgdols
35739600l gho—ghoo  (36mdagma  dgmmmos  egbgGydeoagmoe  bgebo, Gedgmoi  ©egndbadgmos
o6gebgmo  domgsnmadol @@ 3srsgdbsty, aedmfzgnmo  gebage—smmagbomo  Ggsdiogdon.
o6 Fgdmbzg3e80 odybaggmaee gedmoggbgds mbmbo [1-3], Goi 80be6dgfmbogmos Fbommme 0d
Bodmobsdy Fymgdol asbsfdghbrer, GmAmgddsy gsostgl dodggmewo dgdsbogno o6 domdodog®o
3§8960 [4-5].

Goddmmagbommo Lsdndsem  gbgds mdomobol Lsdmadtmgdol Bsdmobstry Fymgdol  as§dnbosl.
Bgmgdgol 3Gmigbol @sdmogdgdol gdmga aemgegds g.F. Badhgbo Blbstgdo, Gmdgmms B398
Lagobagmobazom Jbgmdo @endggdgmos golimagmsggdol aségdy.

Gobobffsc F’m@)oﬁ)gbmg‘ao 33039885 a30hgg6s, O3 gnte  gngdBn®os o3 BLEsGdal
@Gbsggbn®osbo 3sGdgbws. 3oOzgm Loggbndby gedmogabads dgomeo, Gmdgmon ©sgndbgdmmos
6003968 39(89baby, BgmEy Logabp®by go — obebomgds. doéggm Goa8o Fgbfsgmomo
ogm  “Joésdomo  Googmo  — 2070l Bgdpggme  dowgmy@o  BLBsegdol  asfdgbeol
Fgbadmgdenmds, dgdega o 03039 Ogabn Bogods  1osdJemsb  smadgm  Rsdrobstry vﬁQ’ﬂb%&
3508060 30tizgem  Laggbn®by as8emggbgdnm obs  gmegmmebodo — @G- s LadgsmgbBosbo
6 3060L  3scr0emgdo, Gdgmos JoOemobol Fgmgase Fet3modbgds dgemms doege  blbseo
Jooodlopgdo.  JopGmmobol  gobsdmaghgdemse BB gdsggdmes  BegdiGemo  godol
29633970 GomEgbmds.  dmbsmmebymo  ogm, Ged  seagbogdo  dhze380600l  dymgaen  dgsto
Bafomsggool  Bgesdo®o o0gsOdmEs  bamgd®ol  asM33gnmo  Gsmpgbmdom,  Mogmeg gl
3bmdagmos  madg@stndomst [5] Bamgdol  asdmgmgol  @sbdsdgdol dobbom, go Pyt oo
B30l gommmogn@o Bsfomsggdol Faddmgdbalsmgol gsdmygbgdam odbs gromsgmsbo (§goeBo
Blbswo dnbgdc0g0 96 Lobmgbydo Bogmagdgds), dmgdam Fgdmbzgzedo — babadgdgeo.

1394 OmgmBHM3 GOm0 3gomwon  ©iEaobrs  Lsmgd®ol Lsfgobo  BLBsGol (C=0.05p/em)
F0b0 8ol 360 (L =490 — 540 63). Lsgotrmgdol FgdmbggzsBo BLbsOL gdsggdmms Rsgdemo
gofo  (C=0.03 a/m), Bgdmgy go bgdmo  Bsdmogmomo  Gmdgmody  dsGomol  Blbsdo
(C[FeSO47TH,0] = IM/L, C[FexSO4);9H,0] = 0,5M/L). thoF»aboh Jgéa30L moSy{;oﬁ)c\)mba ©
Bopgdmo Bgrgagdo 8m@sbomos (3bGomaddo 1 @s 2.

gbéomo 1.
| 20 20 . E‘\mdnp-;;‘; Gaf‘;osmw
2 20 10 10 ““;‘;“;:;’;;;ﬁﬂg”@fﬁf
3 20 20 20 a*;;;f;s;;gsagn%;i;ﬁn
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gbGogo 2.
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(8) C=0.05 p/em (3)  C=1.0p/em C=0.03 /e Adsaded
B @ asde094mags.
1 20 . oo o6 godmagmgs,
10 10 pH=10+11
Beogege Bogngdo, BLBsGo
2 20 2 33dcogmgs 6aragdo,
0 ’ 23000 97%—o0
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390mmgmadds  agoBggbs, A3 gosgmemabndol  wsbsbsdxgdo Logdome  mowos: 1y Lopgdst¥y
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COMBINED METHOD FOR PURIFICATION OF INDUSTRIAL SEWAGE
CONTAINING ORGANIC DYES

Ivan Kartsivadze, Genrieta Shanidze, Nino Kvirkvelia, Merab Panchvidze
Rafiel Agladze Insitute of Inorganic Chemistry and Electrochemistry

SUMMARY

Possibility for the use of ferric and ferrous sulfates as coagulating agents, for purification of
industrial sewage, containing organic dye — “direct red — 2¢”, has been established. Local natural
coagulating agents (Ascana clay, Limestone) have been selected and the possibility of their use for
purification of sewage was shown. An estimation of their efficiency was carried out in comparison
with synthesized coagulating agents. High efficiency of the use of ozonization has been established
for tertiary treatment of sewage from dyes.

KOMBUHHUPOBAHHASI OUMCTKA INPOU3BOJICTBEHHBIX CTOUHBIX BOX,
COJEPKAIIAX OPTAHMYECKHUE KPACUTEJIN

W.H. Kapuusazse, I'.B.IHanumse, H.M.Ksupkpenus, M.B.IlanyBumze
Hucmumym Heop2anudecKol XumMuu u 21eKmpoXuMut um. P.1.Aenaose

PE3IOME

V CTaHOBJIEHA BO3MOYKHOCTH TIPUMEHEHUS CyTb)aToB ABYX- U TPEXBAICHTHOIO JKEJIE3a B Ka4eCTBE
KOAryJSHTOB /Ul OUMCTKM CTOYHBIX BOJI, COJACPXNALIMX Kpacuteib «rpamoit kpachpiii — 2C».
TTono6pansl MECTHBIE TPHPOIHBIC KOAryJISHTBI (rauEBl AckaHa, raméHas M3BECTb) M IIOKa3aHa
BO3MOKHOCTb MX MCTIOTB30BAHMS [UTS OUMCTKH CTOYHBIX BOJ OT Kpacuterneif. [lpupe/iena oucHxka
1X 5(}EKTHBHOCTH 110 CPABHEHMIO C CMHTE3MPOBAHHBIMA KOAryJIAHTAMH. VYcraHoBieHa BBICOKAs
>((PEKTHBHOCTb NPUMEHEHHs MpOLECCa O30HHPOBAHHA JUIS  AO0HUHCTKH CTOYHBIX BOA OT
KpacHTeNei.
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bsgobrmggmmdo s@lbgdnmo  asmgebgio Lsadjeegdol ws bbgs LeGeddmgdal Ldomgba(Il) —
ambgdols '3830335()0 Bodrobstry [ymagdal goliggmsggdel Lsgombo dognby B emn®os, gobsowsb
53 Lofstidmgdomsb 3s8mbgmo Fysmo oo Gsmpgbmdon Bgoegl smbodbym ocmbgdl.
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39b503988 33 0mBy30Lsgsb.
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6sb. 2. Lobggds Cu—KVY-23 L1l (396emodgdmo)
1 — 8méygols 356933, 2 — 3mcigz00, 3 - 035(’})5’0({}"330635007

L3ogrghd (II) — ombgdol slomd00b Bgdrgy  gemombagd, KY-23—%g Lody8sc dodstrorgemo
ogbs 3&30\33536‘39@0 domnmﬁn@ob 63335360000"63, 6o Bgbadgmgdgmos Lbgoeslbgs Jodogdo
3a06B0L  gedmggbadoo (69539670 69a960G5(309). Bzgbl doge ebobyggemos  gsmombagdy, KY-
23—0b 36ogernxg@emo  3sdmggbgdol gbedmgdmmds Ggoaabd Bomeb—B-1  LsBnsmgdor [3],
Gmdgmoy B30gng6d(Il) -ombgdcsh GotdmgBbols Bgst  3d3emgdbn® s6ombl — Cu[&dla]zV [4].
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286030, BaBamgdnmo  gamazgdo a30dmaal Logmdzgml sgsmgobom bdogngbd (IT) ombgdol
spbm@d300l 3g0dsmeo 3o6mdgdo: pH~8, L3omghd [¢99) 0mbgdol s gsmombogd) KVY-23—-als
Gobooo  msbsggatiomds  1:11, Fa6gmol  glggdal  wosdyd o d = 12 8 o Baﬁxmﬁm}ac{mb
398mgabgds (6ob 1.2). 6ga96969300L Eml b3omgbd (II) 0mbgdls @s  m33gfbmbl  Bmeols
3odsgrnto fmbomo msbsgsGomds dgewagbl 1 : 5,5, Bglsdsdolow.

dopgdmo  Bgegagdo  g3oR39b0L  gemambogy KVY-23  as8mggbgdel  Bsmory  g@gddmeedst
B3ogmgbd(Il) ombydols Bgdzagemo Rsdrobsty Fygmadol gobsfdgboag.
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DETERMINATION OF OPTIMAL CONDITIONS FOR ION EXCHANGE
PURIFICATION OF SEWAGE, CONTAINING COPPER (IT) IONS

Manana Mamaradashvili, Rimzet Tushurashvili, Merab Panchvidze
Rafiel Agladze Insitute of Inorganic Chemistry and Electrochemistry

SUMMARY

The possibility of the purification of copper (II) containing sewage by use of cathionite KY-23 and
of the determination of optimal conditions has been studied. The effect of centrifugalizing,
agitation, geometric shape and size of the vessel on the process efficiency was investigated for its
optimization. The possibility of the regeneration of ion — exchange resin by reactant — Trilon - B
was shown, providing repeated use of cathionite KY-23.

YCTAHOBJIEHHME OITAMAJIbHBIX YCJIOBU HOHHOOBMEHHOM OYMCTKH
CTOYHBIX BOJ, COAEPKAIIMX HOHBI ME/IM (IT)

M.U . Mawmappawsuny, P.I. Tymypamsuiu, M.B.Ilanusunsze
Hucmumym neopanueckou xumuu u anexmpoxumuu um. P.H Aznadse

PE3IOME

U3yueHa BO3MOXHOCTh OYUCTKH MEJIbCOJAEPHKALUMX CTOYHBIX BOJL ¢ TIOMOUIBIO KATHOHHUTA KYy-23,
YCTAHOBJEHB! ONTUMAJIbHbIC YCIOBHS OYMCTKH. MccrneqoBano BiMsHHE ueHTpudGyrupoBaHus,
BCTPSIXMBAHMsL, FeOMETpHUecKoii GopMbI ¥ pasMepa cocyna Ha 9 HEKTHBHOCTH IIPOLIECCA € LETBIO
ero onrumusanud. [loKa3aHa BO3MOXXHOCTh PEereHepalHi HOHHOOOMEHHOH CMOJIBI peareHTOM
TpUiIOH-bB, uT0 06eCITeYnBAET MHOTOKPATHOE UCIIONL30BAHNE KATHOHHTA KVy-23.
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i 1) J )
ATPOXUMUA

BJIMSTHUE TOMOHTHTA HA COPBLIIIO TOKCUYECKHX 3JIEMEHTOB (Cs,
Sr) B HEKOTOPBIX IOYBAX BOCTOUHOM I'PY3HU

C.JL.Yporame, T.K Keepranze, H.A.Ocunosa, JLK. Ukanapuase, E.IIT.Canyksanse, 11.C.I'abenus,
JI.A Kamus
Hucmumym @usuueckoti u opeanuyeckoti xumuu um. 11T Menuxuueunu

VpoxkaiHOCTh  CeIbCKOXO3SMCTBEHHBIX KYJbTYP B OCHOBHOM ONPEJENSETCS HHTCHCHBHOCTBIO
NPUMEHEHHs MUHEPAIIbHBIX YAOOPeHHH, XOTsl HX MacCOBOE MCTIOB30BAHWE MMEET CBOM OTpHUATE/bHbIE
cropoust. Tlpu BHecenuu yi0GpeHnii B MOUYBY PACTEHMSMH YCBAMBACTCS TOJBKO MX 4acTh (0kono 50%),
OCTANTHOE YHOCHTCS NOM/IEBLIMM M TPYHTOBBIMM BOJAMHM, 3arpasHsis OKpyxkalowyro cpeny. Craurcs
BOTIPOC O BBISIB/ICHHH BO3MOKHOCTH YMEHBUICHHS [I03 MUHEPATLHBIX YI00PEHUH, TeM CaMuM yJTyHiIeH s
9KOCOCTOSIHHS OKPYIKAIOLIEeH Cpe/ibl ¢ COXPAHEHHEM BLICOKOH yPOXKaHHOCTH.

Ciie/lyeT OTMETUT, YTO B GONBIIMHCTBE PAa3BUTBLIX CTPAH B PACTEHUEBOACTBE NPUMEHAIOT NPUPOAHDIE
ATIOMOCHIIMKATBl — HEONUTHI (KITMHONITWIONAT, GUIMNCKT, Wada3uT) — Kak N00aBKM K MUHEDAIbHBIM
ynoSpennsm [1]. LleoauTsl CIOCOGCTBYIOT KOHAMIIMOHAPOBAHUIO MOYBbI, ONTUMH3ALKMH BOJHOIO PEKMMa H
BO3/IyXOMPOHHIIAEMOCTH; MONOKHTENBHO BAMSIOT Ha MUKPOOHbIH Mefisax noussl. HanGosee GraronprsTHo
BO3/IEHCTBHE LIEOANTOB MPOSBIAETCS Ha OE/IHBIX U HETLIOOPOAHDIX M04BAX.

Bbicokass — CeNEKTWBHOCTb — MPUPOJHBIX  LEOJIMTOB K  KPYMHBIM  KaTHOHaM  LIEJIOYHBIX,
[LeIOYHO3EMENBHBIX M TAKEJBIX METAIOB, MO3BOJIAET UCIIONB30BATh MX /U NPEAOXPAHERHs pacTeHHii OT
nonanaHus B HUX Tokcuueckux (Sr, Cs) meramios [2]. Oceras B nouBe, 5TH METALIBI B 3HAUMTEILHOM
KOJIMHECTBE MEPEXOAAT B PACTEHHs, Uepes HUX MONaJlaloT B OPraHW3Mbl JKMBOTHBIX M JIKOACH, B KOTOPBIX
AKKYMYJIMPYIOTCS M OTPABIISIOT HX.

W3BecTHO, YTO BHICOKAA [AMHAMMUueckas OOMEHHas €MKOCTb 110 BISk lm e XapakTepHa Juis
[IPUPOJIHOTO LEOMTA — KIMHONTWIONATA C BHICOKHM COJEPIKAHHEM KAaTHOHOB kanbuus [3], oanako ang
YKa3aHHBIX LeJeli BO3MOXKHO NPUMEHEHHUE H JIPYTHX NPHPOHBIX LEOTHTOB.

Llenblo Hamero uccliefoBaHus ObUla M3YYEHHE BO3MOXKHOCTH TPHMEHEHHS MPUPOJHOTO LEOIHTa —
JIOMOHTHTCOAEPXKAWEro Ty(a ¢ BHICOKMM cojeprkatieM KaTHOHOB kanbiwst (Ipysus), fns oSoramenus
HEKOTOPBIX ~ HEMJIOJOPOAHBIX 1048  BocTOuHOH I'pysuu  (Jlaroaexw, Kaupern), —oTHOCAWMXCH,
COOTBETCTBEHHO, K a/UIIOBHATBHO-KHCITBIM H CEPBIM ¢1a00 HeHachieHHbIM [4]. O6bexTaMu uccne10Basus
Coy KHTH 0GPA3Lpl MOYB BHILIEYTIOMSHYTHIX PAOHOB, A TAKXKe JIOMOHTHTCO/EPKALLMH Ty rpy3HHCKOTO
mecTopoaenus [S]. (DU3HKO-XxMMHueCkMe CBOHCTBA MOUB (MPUPOAHAA BIAXKHOCTH, yaenbHbI#  Bec,
KAMWIUIIPHAs BOJIOCMKOCTb, COAEPIKANNE PACTBOPHMbIX OPraHHUECKHX M HEOPraHWUeCKUX COCNMHCHHH B
BONHOH BBITSKKE, @ TakKe AMHamMuueckas oOmennas emkocTh (JOE) mo OTHOWeHMIO K CTPOHLIMIO)
npusenenbl B Tabnuue 1.

Tabnuia 1. QU3HKO-XHMHUUECKHE MOKA3aTENH N0YB

© CopneprkaHne B BOIHOMN BEITAIKKE o o
3 °\Dn E % OB1wee coepkaHue pacT- g & 8 =
4 <23 a k i [P < =
O6pasusi % § VﬂeBJlel;Hbm & eé . BOPMMBIX COeIMHEHHH, %o 2 FI, r§ g
nous £z 5 E= 0P opra- E55¢
2% r/cm E 3 Heopra- g8 g3
= & 58 Huuec- | cyMma g © ;v

= £ g Huueckne | =

Kaupern 7,50 1,09 371 7,70 1,93 0,02 1,95 13

Jlaroaexu 4,40 0,98 24,49 7,65 2,08 0,01 2,09 a1

B KCrIepHMeHTe NOouBbI O0OTAIAIHCH MEKOpa3MeNbueHHbIM oMORTHTOM (Lau) B konnyecTse 10,
20, 30 % ot o6bema noussl. OGpasiel Becom 100 r nomMemanich B CTCKISHHbIE UIMIMHAPHHECKHE KOJIOHKH
auametpoM 8 cM M BbicoTol 24 om. Jlns onpeneneHns COpOLMOHHOH CMOCOOHOCTH MOArOTOBJIEHHDBIX
06pasuoB nous Guimn uenonbzosansl 0,255 0,5 u 1 N pacTBOPbI XJIOPHIOE CTPOHLMA W LUE3HS, KOTOPIE MPH
KOMHATHOH TeMriepaType Nporyckamuch (o6bemuas ckopocTs — V= 5 mi/MuH) uepes COPOLUOHHbBIE
KONOHKH; COJICPKAHHE KaTMOHOB CTPOHLMA M Lie3us B (QUABTpAaTax OMpeessIoch METOAOM HOHHO#
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xpomatorpaduu. [losyueHHble pe3ynbTaThl TNPENCTAaBICHbl B Tabauue 2, e TaKke IPHBEICHBI
BBIYMCJEHHBIE 3HAUEHUs IMHAMHUueckoil oGmenHol emkocTu (JOE) mous 1Mo OTHOLIEHHWIO K yKa3aHHBIM
KaTHOHAaM.

TaGnuua 2. KosHuecTBo cOpGUPOBAHHbIX MOUBAMH KaTHOHOB Cs M St M BBIYMCIICHHbIEC 3HAYCHHS
JMHAMHYECKOH 0OMEHHON EMKOCTH

KonuuecTBo copOHpOBaHHBIX

O6pa3zupl Mo4s KaTMOHI(;))B, EA) AQE, r.oxplr
Cs Sr Cs Sr
Kaupers — uncras no4sa (KOHTPOIIbHAA) 29,2 31,5 1,2 1,3
Tousa + 10 % Lau 39,8 42,6 23 255
IToyga + 20 % Lau 50,1 55,2 2,5 2,8
[Tousa + 30 % Lau 58,2 65,7 2,9 3.1
Jlaroaexu— 4ucTas no4sa (KOHTPOJIbHas) 27,1 30,1 1,02 1:1
IMousa + 10 % Lau 372 38,9 2,0 23
ITousa + 20 % Lau 46,5 52,4 2.3 2,6
Tlousa + 30 % Lau 55,4 62,5 245 2,9

Cornacho MOJTy4YEHHBIM  pe3ynbTaTam, BHECEHHBIH B Nno4YBY JIOMOHTHT COXPaHSE€T BBICOKYIO
CENEKTHBHOCTL TIO OTHOWIEHWIO K xatuoHam Cs u Sr, crienoBareabHO — 6y11eT croco6eTBOBaTh
YMEHbUIEHWIO MUIPALMY YKa3aHHBIX B CHCTEME MOYBa — PACTEHUE.
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2M3IMES0G0L BS3I6S GMILOIVGHO IF2JBIESIB0L (Cs, Sr) LOIGBGOSBI SRIMLSIIM
LSISHMBIRML BMB0IH) 60SRS3I>B0
B3sGBeg OOHdg, Medsh 33gHBadg, 6365 Mbodmzs, mgoms xegatdg, gogt Lagrgdasdg, oo 3edgmos, eroreo
$58as
38639 dpemogoBsocrl goboggo s egsbgmo Jodook ablodgo
®3%0330

Bgbfogenogmos  dpbgdhogo () dobHoom  adrordgbymo  owdnbogmmge  Ladstmggreml  (msgorgbo,
$536gm0) Bosesagdel Bggeagdal ghsto Hofbogyte gyl Cs ms Sr-ab gmambgol BodsGon. roeagboros,
6B BoosgspBo Bgebomo  guedebgoe  obsERIBRL e omBlodmggmom pBstosbndsl s gedieorGbys
BooropdBo gsdmofaggh owbadBrmo gsmamBadel dogtagaol Bxdodgbsl Loligydsdo Boswsgo — gty

INFLUENCE OF LAUMONTITE ON SORPTION OF TOXIC ELEMENTS (CS, SR) BY SOILS OF

EASTERN GEORGIA
Spartak Urotadze, Tamar Kvernadze, Nana Osipova, Leila Japaridze, Eter Salukvadze, Tsiala Gabelia, Leila Kashia
Petre Melikishvili Insitute of Physical and Organic Chemistry
SUMMARY
Sorption properties of soils from the regions of Eastern Georgia (Lagodekhi, Kachreti), enriched by natural zeolite
Laumontite, have been studied towards Cs and Sr cations. It is shown that Laumontite remains high ion excange
capacity and its introduction into the soil can cause diminution of migration of Cs and Sr cations in the system soil —
plant.
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XUMHUECKASA TEXHOJIOI'ASI

HCCIENOBAHNE NYTEN TPAHC®OPMAIIMYA BEH3UMUAA30bHBIX
OYHIMUUTHbIX NPEITAPATOB

M.UI [{xanapunse, 3.A Kyparamsunm, WN.I'.A6aymenumwsuny, B.C.1leperenu
I'pysuncruii 20cyoapcmeenolii celbCKOX03ATUCMBEHHbII YHUBEPCUMEM.

BensumunaszonbEbie  GYHIHIMABI IIMPOKO HCIONB3YIOTCS TpH 3allMTe BHHOIPaja OT
GonesHen.

Ilepeeiv, BecbMa S(QEKTHBHBIM IIPENapaToM, MPOU3BOAHBIM 2-aMUHOOEH3UMHU/A3001a,
OKasaics METHNOBBIH 30up 1-(OyTunkapbamounn)-6eH3uMUAA30MMI-2-KapOaAMUHOBONH  KHCIIOTHI
wi GeHomun. B BomHeIX pacTBOpax GemoMui OBICTPO IHApoOAM3yeTcss ¢ oOpazoBaHHEM
METHJIOBOTO dhupa GeH3UMH/A30/IMII-2-KapOaMUHOBOH KHCJIOTHl MM KapBeH/ a3uma; mosToMy
HPEaNoNaraloT, 4rto (YHIHTOKCHYECKas AKTUBHOCTb OEHOMHJIA YAaCTHYHO, a BO3MOKHO M
LEJMKOM, CBA3aHa ¢ 0OPa30BAHMEM 3TOTO NPOAYKTa, YCTOHIMBOrO K pacmany [1].

Kapbenpasum, kpome Gensumusanoneii, onpenensier GU3NOIOTHYECKYIO aKTUBHOCTh EIIE
IBYX (GyHrumunoB — tHodanara u Merwitnodanata. DTH QYHIMLHABL, B BHJAE 3AIMTHBIX H
NeueOHBIX IMPENapaTos CUCTEMHOTO ACHCTBHS, HCIONB3YIOTCS MPOTHB IPUOKOBBIX 3a00NeBan#it
dpykTOB H OBOIEH [2].

B oxkuBEIX oOpraHmsMax KapOeHJasuM IperepreBaeT HpEBpAIEHHe C  pa3jIHYHOM
HHTEHCHBHOCTBIO. BMmecTe ¢ Tem, Hamo OTMETHTh, 4YTO B IHTEpaType [aHHBIX O €ro
HENOCPEICTBEHHOM NPEBPALICHUH B MUKPOOPTAHA3MAX MBI HE CMOIJIH OGHAPYKHUTH, XOTS CIIEKTP
(byHIHTOKCHYECKON aKTHBHOCTH KapOeH1a3uMa JIOCTATOUHO Xoponio n3yde [1].

Ipu obpaGorke mIonoB (yHruuMIamMu OGOJNBIIAS YaCTh UX JIMIOQWIBHBIX MOJEKYI
ajicopbupyeTcs Ha KyTHKyJe M IOCTCIEHHO pacTBOpseTcs B ee Bocke. Tako# mpemapar u
NPOAYKTHI €ro MPEBPAICHMS TIPAKTHUESCKH He CMBIBAIOTCS JOXKIEM, MOITOMY B OIpPEHEeIeHHOI
KOHIEHTPALHH COXPAHSIOTCS B IIOJE.

B navanbroM sTane mepepaGoTKH BHHOrpaza (QYHTHLEAS ¥ IPOXYKTEL MX MPEBPAICHHS
PacTBOPSAIOTCA B BHHOIPAJHOM COKE H NPUHUMAIOT yYyacTHE B IIPOLECCE aIbKOTOIBHOIO
OGpoXeHHs, NP KOTOPOM JIOMDKHA IPOUCXOJUTH MUKpOGHONOrHdeckas TpaHchopmarms
(YHIHIMIHBIX OCTAaTKOB, YTO OOYCIOBIHBACT WX MOJHYIO ACTOKCHKALMIO ITYyTeM OKHCICHHS
YLIEPOIHOTO CKejleTa J0 YITICKHUCIOro rasa.

Iens Hacrosmued paGoThl —  BBIABICHHE BO3MOXHOCTEH  MHKPOOHOIOTHYECKOU
TpaHchopManyu GeH3UMUAA30MBHEIX (YHIMIMIHBIX npenapatoB. JUis pemeHus 3ToH 3axayn
HEOOXOIMM Ipernapar ¢ MEUEHBIM PaAMOAKTUBHBIM YIJIEPOJOM, TaK KaK 3TH HCCIENOBAHMUS
YUYHTBIBAIOT OJHOBPEMEHHBIM aHaNM3 He TOJBKO HUCXOJHOTO (YHruumaa, HO W IPOIYKTOB €ro
npespamenus. C 5TOH HETHIO B SKCHEPHMEHTE HCTIONB30BATH MeueHbiii yrieposom (2 '*C)
kapOeH/1a3iM, YIeTbHOM PaJiOaKTUBHOCTEIO 36 Merabexepens Ha 1 1.

AnkoronsHoe OpOXKCHHE IPOBOJMIM C  IOMOLIBIO HYHCTOM  KYJNLTYPHI  JIPONOKEH
Saccharomyces vini var. Kakhuri-42, Saccharomyces oviformis var. GIV-50 u Saccharomyces
cerevisiae IOC B-2000.

B BuHOrpansii cox u3 Pkauuprenu (cpena OGpoiKeHHs), NPEIBAPHTEILHO OYHINECHHBIH
ueHtpudyruposanreM (2000 o6/mun B Tevenue 10 MHH.) M CTEPHIM30BaHHBIR HpU 112% @5
at™ B Tedyenue 40 MuH.), BHOCHIM 2 % YHCTOH KyJIBTYpPBI OPOjcKeil. BposkeHre MpoxXomuno npu
25-27°C. Ha TpeTHH JeHb 1o 3 o’ Opoxsimell Macchl IIOMEIIAIN B PECHMPOMETPHI anmapara
Bap6ypra; B neHTpaIbHbIH cTakad pecrnupoMerpa pobasmsng 0,6 eM® 20%-Horo pactBopa KOH
BMeCTe ¢ (MIBTPOBANBHON GyMaroii, a B COCEIHHE CTAKaHbi — 10 1 CM° HCTHHHOTO PacTBOpA
¢ynrunpna (2,5 mr/mv®) unm ero Mumkpocycremswd B Boge (50 MI/IM®) M YHCTYIO BOIY
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(xoHTpONE). MHKybaumio NpoBoaMIN B TeUeHHE 4 u Ipu 30°C u wacrote 80 xoneGaHuil B MEHYTY.
Vi3Mepsuin OrIomEeH e KHCIOPOAa M PaIHOaKTHBHOCTD BBIIEIHUBIIETOCS YTIIEKHACIIOrO rasa.
TIponyKThl mnpeBpaileHnst QYHIHIHUAA ONpPENENsId TOHKOCIOMHON XpomaTorpapueit u
nocieaylomei apropaxuorpabueit [3-4].
COrIacHo TONYUEeHHbIM JAHHBIM, 2,5 MI/iM° GYHTHIMIA BO BCEX CTyHasX B MayON CTeeHH
CTUMYJIMPYET HOTIIOMEeH e KUcaopoa (Tabmumna 1).

Tab. 1. Pacnpenenenue paiioakTHBHOCTH B IPOyKTaX OpOKeHUs

Bapuantomsra TornouwenHblii PaayoakTBHOCTHL

KHCopoz, % Jpoxokn Buno Cok

S. vini var Kakhuri-42 100 - - -
Pxauutenn + 2,5 mr/am° ¢dyHruuusa 102 9,2 90,1 0,7
Prauuteny + 50 mr/aM’ gyHraumaa 68 43,6 56,3 >0,1

S. oviformis var. GIV-50 100 - - -
PKauuTent + 2,5 Mr/am° dyHruimaa 104 8,7 90,5 0,8
Prauuteu + 50 Mr/aM’ GyHrunmMaa 66 41,5 58,4 >0,1

S. cerevisiae IOC B-200 100 - - -
Pkauurenn + 2,5 Mr/am° dyHruMaa 105 8,8 90,4 0,8
Prauutenn + 50 mr/aM (ynrumaa 65 41,7 58,2 >0,1

Hano ormeruTth, YTO Takas KOHUEHTpAIUs q)gfﬂmuuna COOTBETCTBYET HACHILICHHOMY
BOJHOMY pacTBopy INpH naHHoH Temnepatype (30°C) M HaXoauTCs B Ipeienax pealbHO
HCIONB3YEMBIX B BHHOIDaJapcTBe KOHUEHTpamui. BbICOKYIO KOHUEHTpaimio (ydarnuusa
UCTIONIb30BAM B BHJIE CYCIIEH3UM B BOJIE, XOTS IIOC/E €€ BHECEHHs B Cpexy OpPOXKeHHs IpH
HENPepHIBHOM BCPAXMBAHHM PACTBOPUMOCTh QYHIMIMIA 3HAYMTEILHO MOBBIMAnack. K Tomy xe
0Ka3ay0Ch, YTO BBICOKAS KOHUEHTparus OyHrummma (50 Mr/aM’®) 3HAUHTENTHHO AHrHOHpyeT
TIPOLIECC MOTJIOLIEHHUS KUCIOPOAa.

Taxoe BnusHAE GYHIUIHIA Ha AbIXaHHE JPOXOKEH OTpaXkaeT GpHU3HOIOrHIecKHe H3MEHEHHS,
BBI3BIBaEMBbIC 3THM QyHrunmaom [1].

Ilpu BBe#eHHM MEUYEHOrO  paJAMOAKTMBHBIM  YIJIEpPOJOM  CyOCTpaTa  BbIIEJICHHE
PanHOaKTHBHOTO YTIIEKHCIIOro rasa SBJIACTCS HETIOCPEICTBEHHBIM noxazateJyiemMm
MHUKPOOHONOruueckoro okucienus (buotHoe mpespamenue) Toro cydcrpara. ClemoBaTeibHO,
MOJHO CKa3aTb, YTO YIJICYMCIIbIA I'a3, BRIICICHHBIH BCJIECTBAE OKHMCICHHS MOJIEKYN QYHIULHIA
— pe3yJbTaT MUKPOOHOTIOrHIeckoi TpaHcHOPMOIHK: Taxe NIPYU HU3KOH KOHIEHTpaHu QYHI AL
YCBaHBAETCS JPOJOKAMH TOJBKO B HE3HAYHTENHHOM KONHYECTBE (OKHCIICHHBIH O YIIEKHCIOro
rasa MeueHslil yriepon cocrasiser Bcero 0,7-0,8 % ero obmero xonuyecTsa, HaXOIAIIEroCs B
cpene OpOXKEeHHs).

Tlpy NOBBILEHHU KOHLUEHTpAlWK KapOeHma3suMa B cpene OpOXCHMS, BCIENCTBHE €ro
TOKCHUYECKOTO BJIMSHMSA, KONTMYECTBO OKHCIICHHBIX JO YIJIEKHCJIOTO ra3a MOJEKYJ PE3KO NajaacT
(menbie 0,1 % o611ero Konu4yecTBa MEUEHOTO yIieposa).

O6onouka KIeTKH JPOXOKed (LUTOMIa3MeHHas MeMOpaHa), OXBaThIBAIOIas MPOTOILIA3MY
KJETKH U TPeACTABISIOas JUTs Hee OCMOTUYECKHH Gapbep, COCTOMT U3 GenoK-TIoIMCaXapu/iHbIX
M JIMITHAHBIX MOJEKYJ. ECTeCTBEHHO, YTO Ha Tako# JMIO(MIBLHOH MOBEPXHOCTH HMHTEHCHBHO
ancopbupyeTcs He TOJNBKO MCXOIHBIH CHIBHO TMAPOGOOHbIH (YHIHUMI, XapaKTepu3yrommhcs
HH3KOH PACTBOPHMOCTBIO B BOJIE, HO M NIPOJAYKTHI €r0 NpeBpamienus. JIeHCTBUTENBHO, 10 HAIM
JIaHHBIM, TIpuOIH3ATeNbHO 40-45 % BHECEHHOrO B (DePMEHTATHBHYIO CPEJly MEUEHOTO yriepona
ancopbupyercs ApodOKaMu. 37ech Halo y4ecTh TO OOCTOSTENLCTBO, YTO BMECTE C MAaccoi
JpOYOKEH OCAXKIACTCs OCHOBHOE KONMYECTBO (YHTHIM/2, BHECEHHOTO B BHAE CycreHsuu (B
cllydae  HMCIOJB30BAHHS ~ MCTHHHOIO — PacTBOpa  HU3KOW  KOHUEHTPAUHMH,  KOJHYECTBO
PaJMOAaKTUBHOIO YIiIepo/ia BKIIOYEHHOro B Guomaccy npoxoked He mpesbuuaer 10 % obutero
KOJIMYECTBA).
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TUMHYHYIO KapTHHY PACTIPEAeIeHis MEUeHOro Yriepoaa (pyHIHIHMLA MEXITY HpOXyKTamu
IKOrOJNBHOrO OpOXKEHHs [JAI0T HKCHEPHMEHTBI C  HCIONb30BAHHEM HMCTHHHOTO pacTBOpa
(GyHruumaa, Tak Kak B 9TOM ClIyuae [OrpEellHOCTb, BbI3BAHHAS OCAXIeHWEM (yHrunuaa us
MMKDOCYCTICH3MH HCKIIOYAETCS: BCIEACTBHE AIKOTONBHOTO Opoxenms B cpensem 90 %
(GyHrHIMIA ¥ HAXOJSIMXCS B cpejie OPOXKEeHHs IPOAYKTOB €ro MPeBPaIleHus] EPEXOAsT B BUHO.
B 3aBUCMMOCTH OT BKJIIOUEHMs KapOeHJasMma M IpPOJYKTa €ro INpeBpalleHHs B MPOAYKTaX
ATKOTOJIBHOTO GPOYKEeHHs CYILIECTBCHHON Pa3HHUIb! HE OTMEUEHO.

Mcxoiss W3 TONYYEHHBIX JAHHBIX, MOXHO CKasaTh, 4YTO TapameTphl OpoXkeHHs,
POU3BOMMBIE HCIIBITYEMBIMH IITAMMAMHK JIPOXOKEH, COBIANAIOT MEKILY CO6O0H .

AHanu3 pacTBOpUMOil (ppakiui cpeisl OPOKEHHUS TOKA3BIBACT, YTO B HEW NPEICTaBICHBI
COOTBETCTBYIOIIMH (yHIULIMA W IIPOJYKTH! €ro Npespamienus (tabnuna 2).

Tab. 2. TlpoaykTsl npespaiiesns GyHrauua

Mevuenblii GYHIULMA 4 NPONYKT €10
Bapuanrel orneita rpespalieHus B npouecce 6pc %
kapOenasum 2-aMHUHOOEH3UMH1a30.1b
Prauurenu + S. vini + 2,5 mr/am’ gyHruumaa 94 6
Pxauuresnu + S. oviformis + 2,5 mr/am” ¢yHruumaa 93 7
Piauutenn + S. cerevisiae + 2,5 Mr/am’ QyHruunaa 91 9

M3 npoiykToB mpeBpaileHust (QyHrunmaa MASHTHGUIMpoBaH 2-aMMHOOEH3MMHIA30]1b,
KOTOpBI ofpasyercss B cpeie OpOJKEHHMSA HPH HCIOMB30BAHMM BCEX IITAMMOB JPOXNOKEH H
ABJIAETCS PE3yAbTaTOM a0HOTHOTO TpeBpainenus GpyHrununa [S]. O6pamaer Ha cebs BHUMAHME,
YTO B MpOLECCE HAIIEro dKCneprMenTa (caboKucras cpeaa) nocie 4 yacoB MHKyOaumu B cpese
GpPOXKEHHsT OCTAIOTCS 3HAUMTEIHHOE KOJIMYeCTBO MexoaHoro ¢ynrunmua (90-95 %). Ocrambnas
YacTh PAJMOAKTHBHOCTH [PUXOAMTCA HAa [POXYKT NpeBpaimieHus kapbennasuma — 2-
aAMHHOOEH3MMHIa3071b.

[MosTy4eHHbIe pe3ybTaThl OKA3BIBAIOT, YTC B IIPOLECCE ATTKOrOILHOTO OpoKeHHs abHOTHOE
TIpeBpaIIEeHye HCCIeyeMoro GpyHruiuia NpoTeKaeT JOCTaTOUHO BHICOKOH CKOPOCTHIO.

CoracHO HAaIIMM JaHHBIM, MHKpOOHONOrHdeckas TpaschopManus OeH3MMHAA30JIbHBIX
(YHTHIMAHBIX TIPENapaToB B YCIOBMSIX alKOIONLHOTO OpOXEHHSI HE SB/IAETCS aKTUBHOH: B
OCHOBHOM MMEIOT MECTO IPOLECChl OKHCIUTEILHOTO MPEBPALIEHUS [0 MEXaHU3My XHHOH-
aMHHOKMCIIOTHOTO B3auMOJIeiCTBUS [6], IIPEIION0KUTENBHTO MO CXeMe:
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RESEARCH OF TRANSFORMATION WAYS OF BENZIMIDAZOLE FUNGICIDE
PREPARATIONS

Murman Japaridze, Zigfrid Kuratashvili, Inga Abdushelishvili, Benedikt Tsereteli
Georgian Agricultural State University

SUMMARY
Ways of transformation of benzimidazole fungicide preparations in the alcoholic fermentation
process caused by the different pure cultures of yeasts are described in this contribution. It is
detected that because of high toxicity of fungicide at its any concentration, amount of labeled
carbon in CO, is very low, this fact indicates that the process of fungicide microbiological
transformation is very insignificant. One part of untreated fungicide is absorbed by yeasts and
precipitated, another part remains in wine and mainly undergoes abiotic transformation.
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INFLUENCE OF ATMOSPHERE METEOROLOGICAL FACTORS ON CORROSION OF
CONSTRUCTION MATERIALS

Lia A. Akhvlediani, Dali R. Ramazashvili, Irine N. Lordkipanidze, Ether I. Gozalishvili,
Manana P. Mikaberidze
Ferdinand Tavadze Institute of Metallurgy and Material Science

SUMMARY
Chrome-manganese steels had been tested at the atmospheric stations of Batumi and Havana (Cuba) cities
during three years. At the atmospheric station of Batumi the steels revealed high corrosion resistance. The
same steels at the seaside station of Havana were undergone significant corrosion, which was explained by
the high content of chlorides and sulfates in the atmosphere.

BJIMSTHUE METEOPOJIOT MMECKIAX PAKTOPOB ATMOC®EPHI HA KOPPO3HMIO
KOHCTPYKIMOHEBIX MATEPHAJIOB

JL.A.Axeneamanu, 1P Pamasamsunu, W.H.Jlopaxunannaze, O.1.T osanmusunu, M.T1.Mukabepunze
Hucmumym memannypeuu u mamepuanosedenus um. @.H.Tasaose

PE3IOME
XpOMOMApraHLEBbie CTATM HCTILITBIBAINCH Ha aTMOChEPHBIX CTaHUMsX ropoaos Batymu u ['asana (Kyba)
B TeueHun Tpéx ner. Ha atmocdepHoi cranumy r. batymu cTanu BbISBHIH BbICOKYIO KOPPO3HOHHYHO
croiikocTs, Te ke cTanyu Ha MPUMOPCKO# cTaHuwWy . [aBaHa MOABEPTINCH 3HAYUTENLHOH KOPPO3HH, YTO
OBBACHAETCS BBICOKMM COZiEpIKaHHEM XJIOPH/IOB M Cyib(}aToB B aTmMochepe.
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3 700 78,5 66,2 36 55 29 1
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603730l dgoge o BgoGomyco 200 nBael 99dwgy sthgbomo dskob 3968gmGgd0mo 398G g
Fgltrgemgdnmos 6OOOC—‘bg, bormer 623G 300 asdodntge  brgdors 37939 BLbstom.  Sbgm
B980b3935d0 domgd o 6o6hgbosb D00 Bstrpmgsbsl  BLbsoo 6ol Bmmgdol Bocolbds
89,7% Bgowaabs.
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BsbymGo  Bodob dognoligder cdgedo 1 bosool  gobdsgememdsdo. 63§30, GmAEG Lhgs
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(3930§30L bubg@dmoagmds — 1 Lo, ThiO-1 B6stro: CS(NH,),— 2%, HaSO 4 - 1%, Fey (SO4); — 1%,
a3 dyaeaol bobaddmagnds — 4 o, b 8y = 5 : 1)

ol Ne 3o3m§ g0l >dmByHgob bocobbo, % j
339346570, 7% Au Ag

1 500 69,7 29

2 600 87,2 82,4

3 700 95.9 69,6

4 800 91,7 54,1

23960396 a0 398m 333900l Fogandds  sBggbs, G0d 00 goGds30@ o dgoeals
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EXTRACTION OF GOLD AND SILVER BY THIOCARBAMIDE METHOD FROM
RESIDUES OF PYRO-HYDROMETALLURGICAL TREATMENT OF COOPER-ZINC
CONCENTRATE OF MADNEULI

Rusudan Chagelishvili, Vakhtang Gaprindashvili, Guram Gvelesiani*, Marine Avaliani,
Liana Tskhalobadze
Rafiel. Agladze Institute of Inorganic Chemistry and Electrochemistry
*Ferdinand Tavadze Institute of Metallurgy and Material Science

SUMMARY
A thiocarbamide method - an alternative way of cyanide’s method to extract gold and silver from
the residues (Au - 14-16 g / t Ag - 18-20 g / t) after the removal of non-ferrous metals owing to
hydrometallurgical process due to the collective processing flotation concentrate copper-zinc ores
of Madneuli deposit. After a preliminary oxidative roasting of residues on the temperature of 600-
700 °C, is achieved the high extraction of gold and silver: Au - 95, 9%, Ag - 84.4.

HM3BJIEYEHME 30J10TA U CEPEEPA THOKAPBAMHI/IHBIM METO/IOM U3
OCTATKOB IMPO-TUAPOMETA/UIYPITHYECKOMU ITEPEPABOTKHA
MAJJHEYJbCKOI'O MEJHO-IIUHKOBOTO KOHIIEHTPATA

P.J[.Yaremmumsuny, B.H.Ianpungamsm, I'.I.I'senecnann®, M.A.Asannany, JI.A.lkano6anze
Hucmumym neopeanuyecxots xumuu u snexmpoxumuu um. P.H.Aenadse
*Hucmumym memaniypeuu u mamepuanosedenus um. @.H.Tasadsze

PE3IOME
[pesuioiKes THOKApGAMIIHBIH METON H3BIEHEHIs 30710Ta | cepebpa u3 octaTkos (Au — 14-16 /T,
Ag — 18-20 1/T) IMPO-THAPOMETAITYPrHYCCKOM TiepepaboTK ([l yAaIeH s [BETHBIX METaJLIOB)
KOJUIEKTHBHOTO  (hJIOTAIIMOHHOTO ~ KOHUEHTPATa MEIHO-IIMHKOBOW — pyAbl ~MaHeyIbeKoro
MeCTOpOsKIeHus. [locie  Ipe/BAPUTEbHOTC  OKUCHIHTENBHOrO  00XHMra — OCTaTKOB  IPH

Temneparypax 600-700°C JaHHBIM METOJOM IOCTHIHYTA BBICOKask CTCHEHb U3BJICUCHHUS 30J10Ta 1
cepebpa: Au—95, 9%, Ag - 84,4%.
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* Fogdo ] Lasogdo
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PROTECTION OF CARBON STEELS FROM CORROSION IN GEOTHERMAL WATERS

Irina Lordkipanidze, Dali Ramazashvili, Lia Akhvlediani, Manana Mikaberidze, Eter Gozalishvili, Londa Tavadze
Ferdinand Tavadze Institute of Metallurgy and Material Science

SUMMARY
The effect of dichromate of potassium, nitrite of sodium and diammonium phosphate on corrosion resistance of carbon
steel in the Tbilisi geothermal water is investigated. It is established that phosphate are not suitable as the inhibiter,
since they contribute to the development of honeycomb (pitting) corrosion. In the systems, in which are used
geothermal waters as the heat source, for the protection of steel constructions corrosion should be recommend using of
nitrites and chromates.

3ALIMUTA YIJIEPOJUCTUX CTAJIEN OT KOPPO3VH B TEOTEPMAJIBHBIX BOJAX

WU.H.Jlopaxunanunse, J[.P.Pamasamsuny, JI.A. Axsnenuanu, M.IL.Muka6epunze, 3.1.I'osanmmswuin, J1.®. Tasanse
Hucmumy, ypeuu u 7% um.P.H.Tasadse

PE3IOME
HcenenoBano BIMsHME GUXpoMaTa Kaiws, HHTPHTAa HATPHs W AuaMonmitpocdarta Ha KOPPO3NOHHYIO CTOMKOCTH
yriepoauctoli cranu B TOWIMCCKON reoTepManbHOl Boze. YCTaHOBIEHO, 4TO (ocdaTbl He MPUrONHBI B KauecTse
MHTHOMTOPA, T.K. OHM CMIOCOGCTBYIOT PAa3BUTHIO A3BEHHOH KOPPO3uH cTaik. B cHcTemax, B KOTOPBIX MCHIONB3YIOTCS
reoTepManbHbie BOAbI B KAYECTBE HCTOYHMKA TEMNA, PEKOMEHAYETCS /Ul 3aUIMThl CTAILHBIX KOHCTPYKLMi OT
KOPPO3¥H HCIIOIb30BATh HUTPUTB! H XPOMAThL.
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XUMUYECKASI TEXHOJIOTUA

BJIUSIHUE JIATEHTHOI'O OTBEPJIATEJISI HA PEOJIOTMYECKHE CBOMCTBA
BYTAJAUEH-CTUPOJBHBIX KAYYYKOB

M.M.Ilanambepuaze, 3.B.Komanze, H.3.JlomTanze
Kymauccruii 20cyoapemeeniorii ynueepcumem um. Ax. Llepemenu

Ilpotecc mepepalOTKH  IOJNMMEPHBIX ~MATEpPHAIOB BO MHOIOM  3aBHCHT 0T HX
PEOJIOTHYECKOIO TMOBEACHHUS ¥ PAsIHUHBIX AHOMAIMH, CONPOBOKAAIOIIMX TEXHOJIOTHYECKHE
acmextsl IuThA. ONpeneieHue U pEryJIupoBaHHe ONTHMANBHBIX DPEONOrHYECKHX CBOHCTB
MOJMMEPHBIX KOMIIO3AIMOHHBIX MATEPHATIOB HAa OCHOBE OyTajHeH-CTHPONBHBIX KaydyKOB —
3a/1a4ya BechMa BaxkHas [1-2].

OCHOBHBIE TEXHOJOTMYECKUE XaPAKTEPUCTUKH JIMTHEBBIX IOJOLIBEHHBIX MaTepHaioB Ha
OCHOBE OyTa/MEH-CTHPONBHBIX KAaydyKOB C JATEHTHbIM OTBEPAUTEIEM BO MHOIOM 3aBHCAT OT MX
PEOJIOTHYECKOTO CBOWCTBA, OT KOTOPOTO 3aBHCHT TEKYYeCTb U TEXHOJOrMYECKHE IPOIECCH
nepepaboTKi MaTePHAIIOB.

IIpn MccleqOBaHHM PEOJIOTHYECKHX CBOWCTB OCHOBHBIM TEXHOJIOIMYECKHM MNapameTpoM
GbLIA TEMIIEPATyPa JHTHA TOTHMEPHBIX MATepUaion. Peoiorkueckue XapakTepucTuku GyraaueH-
CTHPOTBHEIX KAyYyKOB ONpeIeNUIN B TEMIIepaTypHoM HHTepBase 150 — 170°C, obecneunpatomem
HauGONBIIYIO AKTHBHOCTH JareHTHOro orsepmutens JIO-3 (aTeHTHbIE OTBEPAMTENH — 3TO
COEMHEHHNs POSIBIISIONUE CBOIO AKTUBHOCTB NIPH TOBBIIIEHHEIX TeMneparypax). Peosornueckue
CBOICTBA TOTMMEPHBIX MATEPUATIOB  ONpPEACISUIM HA Tactorpade pOTALMOHHOIO THANA
"Bpabeunep" (I'epmanus).

B moMMMepHYIO CMech BBOJMIN JIaTeHTHbIH oTBepauTens (JIO-3) ot 1 1o 6 mac.u. Ha 100
Mac.4. KaydyKa.

Ha pucynke | mpeicTaBiIeHb! Pe3yIbTaThl #CCIEAOBAHNS BIMAHUSA CONEPIKAHHS JATCHTHBIX
OTBEPIHUTENICH HAa PEOJOTHUECKHE CBOMCTBA OYTa/MEH-CTHPONbHEIX Kayuykos. Kak Buano n3
pHCYHKA, BS3KOCTh TONHMEPOB  CHIDKAETCS C  BBCJACHMEM  JIATEHTHONO  OTBEPAMTEIA.
MaKCHMATBHOE CHYDKEHHE BS3KOCTH HOJMMEpoB Habmomaercs B mpenernax 3,0 — 3.5 mac.d.
otsepauTens ma 100 mac.u. kayuyka. Jus kaydyka CKC-30 APK Bs3KOCTh CHIKAeTCHA HA
0,07-10*TTa-C (kpusas 1), a ans kaydyka CKC-30 APKM-15 BA3KOCTb CHUKAETCS Ha 0,09-10*Ta-C
(xpuBas 2). BEIBIEHO, YTO NIPH TAKOM KOJMYECTEEHHOM COOTHOIICHHH JIATEHTHOrO OTBEPAMTEIs
JIO-3 1 KaydyKa JOCTHTAIOTCS HAWJTyYLIHe TOKA3aTeNH JehOpMAaMOHHO-IIPOUHOCTHBIX CBOHCTB
marepuanos [3]. Tlanenue BS3KOCTH TOJMMEPHBIX CHCTEM, B CBOIO OHEpE/lh, CO3MACT XOPOLIHE
YCIOBHS Ha OOYBHBIX HPeANPUSTHAX JUISl HX [POH3BOJCTBA, KOTOPEIE HEMOCPEACTBEHHO CBSBAMHBI C
JydIIEM 3aTIOHEHUEM Tpecc-GOPM H MOBLIIIEHUEM KaYeCTBa BBITYCKAeMOH MPOLYKIHH.

B paGorte Gbiia Take HCCIENOBAHA 3aBHCUMOCTD BIHSAHHS BPEMEHU ILIACTHKAUMH — HA
BA3KOCTH [OJIMMEPHBIX CMECEH C JIATCHTHEIM OTBEPAUTEIEM JI0-3.

Ha pucyHKe 2 NPESCTaBICHb PEOKMHETHHECKAE KPHBBIE Oy TaTueH-CTUPOIBHBIX KayHyKOB ¢
naTeHTHBIM oTBepaureneM JIO-3 B TemiepaTypHOM MHTEpBaje 150-170°C (reMiieparypa JUThs
JIAHHBIX TIOJAMEPHBIX KOMIIO3ALMOHHBIX MaTepuanos). Kak BUIHO U3 PHCYHKA, B TEUCHHE 3 MuH.
BSI3KOCTH TOJMMEPHBIX MATCPUANOB He MeHAeTcs. B MHTepBale BPEMEHH J0 6 MHH. BS3KOCTH
nossimaercs wa 0,3-10*TIa:C s kayayxa CKC-30 APK (xpusast 1) u Ha 0,25:10°Tla'C muis
kayuyka CKC-30 APKM-15 (xpusas 2). Ilpn tanpHeiilieM POJIOIKCHIH ITACTHKANMN (9 MEHYT
¥ BBIIIE) IPOUCXOUT 3HAYATEBHOE TIOBBIIEHHE BI3KOCTH TOJMMEPHEIX MATECPHANIOB.
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Puc. 1. BausHue coﬁepmaﬂm{ narertHoro orBepautests JIO - 3 Ha BA3KOCTb OyTanueH-
cTHponbHBIX KaydykoB. 1 — CKC - 30 APK; 2 — CKC - 30 APKM-15
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Puc. 2. BnusiHue BpeMEeHH TUIACTHKAIINY HA BS3KOCTh Oy TaMeH-CTHPOIBHBIX KAy dyKOB C
natentaeM otBepauTenem JIO - 3. 1 — CKC - 30 APK; 2 — CKC - 30 APKM-15

o3

1, v,

PeOKHHETHUECKHE MCCIEI0BAHUS BBILIEYKA3aHHBIX TIOJIAMEPOB C JIATEHTHBIM OTBEPAUTENIEM
JIO-3 moKasany, UTO HPOLECC MX CTPYKTYPHPOBAHHS MOXHO PasfieluTh Ha Tpu cranuu. Ha
nepsoit craiuu (40 3 MMH.)  IPOMCXOAHMT aKTHBALMS JIATEHTHOIO OTBEPIHTENs JIO-3 ¢
06pa3OBAHUEM DEAKIMOHHO-CIIOCOOHBIX TPYNI, KOTOPblE MNPH B3aWMOAEHCTBHM C OyTaameH-
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CTHPONBHBIMA KaydyKaMu HAuMHAIOT npouecc ciuuBarus. Ha Bropodt crammm ( 1o 6 Mum.)
MIPOMCXOMNT TPOIECC B3AUMOJIEHCTBHS OTBEpAMTENS C KaydykoM, M KaK BHIHO M3 pHC. 2,
BA3KOCTh IOJMMEPHOM CHCTeMbI yBenuuuBaercs. Ha 3Tol craquum NPOMCXOAMT MPOLECC
PAa3BETBIEHNS MaKpOMOJEKY/, OXBATHIBAIOIIMH IIONHBI 00beM Marepuana, HO OTCYTCTBYET
eVHAd IPOCTPAHCTBEHHAS XMMHYECKas ceTka. Ha Tperselt cramuum (9 MuH. 1 Goslee) NPOHCXONHUT
MaKCHMaJIbHOE TOBBILEHHE BI3KOCTH [OJIMMEPHBIX MAaTepHasIoB, KOTOPOE HEIOCPEJCTBEHHO
CBSI3aHO € IPOLECCOM CLIMBaHKA — 00pa30BaHHeM HHON NPOCTPAHCTBEHHOH XUMUYECKOH CETKH,
IPH 9TOM TEKY4eCTh OJMMEPHBIX MaTePHaIOB 3HAUMTEILHO IalaeT.

Pe3ysbTaTel MCCIIENOBAHUS TIOKA3AM, YTO OyTaJHEH-CTHPOJIbHBIE KaydyKH C JIATCHTHLIM
oteprutenem JIO-3 06namaroT JIyYmIHEME PEOJOTHUECKMMH CBOHCTBAMH, HYEM HX CEpHBIC
ByJIKaHU3aThl. KpoMe TOro, MpH CepHOIl BYIKAHH3AWH B TOJUMEPHYIO CHCTeMY TpebyeTcs
BBOJIMTH aKTUBATOPbI, 3aMEUINTEIM MOJBYIKAHM3ALMH, YCKOPUTENM BYJIKAHU3ALUMW U JIPYrHe
areHThl, YTO CO3MAcT OOJbUIME TPYAHOCTH B TEXHOJOTHYECKOM IPOLECCEe M JIMLIHME 3aTPaThl
PEareHToB B IIPOM3BOACTBE CHHTETHYCCKUX MATepHasIoB Ul Hu3a 00yBH.

L0BIGSGIGS — REFERENCES - JIMTEPATYPA

1. Bocmpoxuymoe E.I', Bunozpados I'.B. Peonoruueckne OCHOBbI nepepaboTkn anactomepos. Mocksa:
«Xumus», 1988, 227 c.

2. Manxun A.H., Kynuuuxun C.I'. Peosorus B npoueccax o0pasoBaHus H NpeBpalleus MOJIHMCPOB.
Mockea: «Xumus», 1985, 240 c.

3. Hlanambepudse M.M., Ionyxuna JI.M. Bivsiiue NaTeHTHOTO OTBEPAMTENs Ha (U3MKO-MEXaHHYECKHE
cBoiCTBA GyTa/MeH-CTHPONIBHBIX cononmumepos. KoxeseHHo-00ByHas npombliieHHocTs, 2003, Ne 5,
c.33-34.

L BHIEBHIG0 d535IS@IIROL 3532I6S dIBSR0IG-LBOAMROL 35THISTIBOL HIMRMINIA
0M30L335BI

Bthod BogmaBdg@odg, Baded gmdsdy, Bodemos mmdonsdy
Jogorsobol sgs40 [acgoeol bsbgerdfoge 9boggGbodgbo

[GHANKLH]
30 g3mgamos  dnderagh-bigotmmal  geghiggdol CKC-30APK s CKC-APKM-15 &gomngonho
o0goligdgdo  modgbihnco  gedsdys®deogdol JIO-3  ggdgby.  gdu3p@edgbgnme  aboo  emagbogmos

moBgbya®  aedsdystigdemasto  (JIO-3)  dndemogh-lBodomoal 3oP3000L  Bodbmmmaodo  mgalgdgdol
306oggbmds Fgbededol amantrmgsb 3amgsbatoddess.

INFLUENCE OF LATENT SOLIDIFIER ON REOLOGICAL PROPERTIES OF BUTADIENE-
STYRENE RUBBERS

Merab Shalamberidze, Zurab Kopadze, Natalia Lomtadze
The Akaki Tsereteli Kutaisi State University

SUMMARY
Reological properties of CKC-30APK and CKC-APKM-15 butadiene-styrene rubbers based on the latent

solidifier LO-3 have been studied. Advantage of technological properties for the LO-3-solidified butadiene-
styrene rubbers in comparison with corresponding sulfuric volcanisates is testified experimetally.
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BOTFTED FRUIT AND VEGETABLE STERILISATION INTENSIFICATION BY
STEAMCONTACTIVE WARM UP METHOD

Nino Kiknadze, Zurab Kontselidze, Ruslan Davitadze
Shota Rustaveli State University (Batumi)

SUMMARY

For the intensification of bottled fruit and vegetable sterilization, it is offered to use
steamcontactive warm up method which is economically profitable compared with traditional
method (which takes much more time). The loss of precious qualitative substances (dry instant
substances, sugar, acids, c-vitamin) in the products sterilised by the abovementioned method is
rather less if calculated on raw materials. Also reduces sterilization duration and the product has
the best apperearance.

MHTEHCH®UKALIMA NPOIECCA CTEPMJIM3ALIMU ITJIOJOOBOIIHBIX
KOHCEPBOB METO/JIOM IMIAPOKOHTAKTHOI'O HATI'PEBA

H.O.Kuxnanze, 3.1.Konuenunse, P.H.[Jasutanze
T'ocyoapemeennviii ynusepcumem [lloma Pycmasenu (Bamymu)

PE3IOME

Hpe):mox(el—x METOX ITapOKOHTAKTHOIO Harpesa ¢ [EJbIO HHTCHCI/ICI)HKB.L(HM nponecca
CTEPHIU3ALUYA TETEPOrCHHBIX KOHCEPBOB, KOTOprﬁ SABJIAICTCA S3KOHOMHYECKH BBITOJIHBIM, IO
CPaBHEHUIO C TPANUIIUOHHBIM aBTOKJIABHBIM METOIO0M. OtMeueHHass TEXHOJIOIUsS IO3BOJSIET
COKpaTUTh B CTEPUIIBHOM IIPOAYKTE IIOTEPH LEHHBIX KAYECTBEHHBIX IoKa3aTeae: pacTBOPHMbIX
CyXuX BEUIECTB, CaxapoB, BHTaMHHa C, = IIepecYeTe Ha ChIpbe. Taxxe COKpamaercs
TIPOJIOXKUTENIBHOCTE IIPOLIeCCa CTEPUIIM3ALMM U IIPOAYKIIHS HMEET OTIHYHBIN BHELITHUH BUI.
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STUDY OF MEDICAL CLOTH’S POROSITY
Elizaveta Buadze, Maia Sharabidze, Rusudan Bochorishvili, Nato Pailodze
The Akaki Tsereteli Kutaisi State University

SUMMARY
In the work the porosity and capillarity of the cloth manufactured from different loops of textile linen have
been studied. It has been established that textile linen is characterized by the best capillarity of loops knitted
by lasting 1:1 which corresponds the result of obtained porosity. As for the simple sunk loop its porosity is
better than porosity of lasting 1:1 but capillarity is less as the fabric is thick and cotton calico cant be used
as medical cloth.

N3YYEHUE NOPHCTOCTH MEJALIUHCKUX CAJI®PETOK

E.Byanse, M.1lapa6unse, P.Bouopuwsmi, H.Ilannoaze
Kymaucckuii 2ocydapcmeennsiii ynueepcumem um. Axaxus Llepemenu

PE3IOME
B paboTe M3yueHa MOPHCTOCTh MEIMUMHCKHX Can(eTOK, W3rOTOBNEHHBIX MX TPHKOTAXKHOTO MOJNOTHA
pastoro neperuierenns. COMIACHO TOYYEHHBIM pe3yJibTaTaM YCTAHOBGHO, YTO CaMOW xopoueH
KANMUBIPHOCTBIO XapaKTepU3yeTes TPHKOTAKHOE MOJIOTHO ¢ nepervieTenuem «iactik 1:1». Heemotps Ha
Gosiee BBICOKYIO MOPHCTOCTh KYJIMPHOTO MEpEerieTenHs, OHO OTIHYAeTCs HU3KOH Kanu/IIPHOCTBIO, YTO
CBA3aHO ¢ GONBIION TOJLMHOMN MMOJIOTHA, ¥ XJOMYaTOGYMaXHas TKAHb A  MEIMLBHCKMX canderok B
JIAaHHOM CJTy4ae HermpuroHa.
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CONDOLENCE

Untimely deceased Guram Gvelesiani, wonderful person, outstanding scientist and teacher, Doctor
of Chemical Sciences, Professor, Member of Georgian National Academy of Sciences, for a long
time Academician-Secretary of Department of Chemisrty and Chemical Technology of Georgian
National Academy of Sciences. Georgian scientific society sincerely condolences about such
irreplaceable loss and shows profound sympathy for his family and colleges.

COBOJIE3BHOBAHUE

Besspemento ywmwen u3 oxusHu ['ypam ['eopruesmu I'Besecmanm, 3amevaTesIbHbIA YEJNOBEK,
W3BECTHBIH yYeHBIM M MeJaror, JOKTOp XMMHUYECKHX Hayk, npodeccop, wien HanmonambsHoM
Axkanemur Hayk ['py3ud, DOirue rofpl ObIBIIHH aKaJeMHKOM-CEKPETapeM OTIENEHHsS XHMHH H
xuMauecko# texnosorun AH I'pyzun. Hayunas oOmectBeHHOCTh ['py3un ri1yboko ckopOHT 1o
[IOBOJlY 3TOH HEBOCIIOJIHMMOM YTPAThl U BhIpakaeT co00I€3HOBAHHE CEMbE TOKOWHOTO H BCEM €ro
KOJLTIeraMm.
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CONDOLENCE
Untimely deceased Roman Gigauri, wonderful person, outstanding scientist and teacher, Doctor of
Chemical Sciences, Professor. Georgian scientific society sincerely condolences about such
irreplaceable loss and shows profound sympathy for his family and colleges.

COBOJIE3BHOBAHUE
Be3BpeMeHHO yiieNn W3 Jku3un Poman [uraypu, 3aMevaTesbHbI 4eNOBEK, H3BECTHBIA ydeHbi 1
fejiaror, AOKTOp XMMHHECKHX Hayk, mpodeccop. Hayumas obmectsennocts I'pysuu riyGoko
CKOPOHT TO TOBOLY OTOH HEBOCIOJIHWMON YTpaThl ¥ BBIDAXAET COGOje3HOBAHUE CEMbe
MOKOWHOTO ¥ BCEM €ro KOJUIEraM.
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INFORMATION for AUTHORS

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

UH®OPMAIMS VIS ABTOPOB

Kypuan "Hssectus: Haumonanbuoii Axanemun Hayk [pysun. Cepns Xxumu4ecKkas"
nyGIMKyeT CTaThby M KpaTkue cooOMeHHs B 0ONAacTH XMMHMHYECKAX HAayK Ha TPY3HHCKOM,
AHIHICKOM M PYCCKOM SI3biKax; 0030pHbIE CTATbH M MaTepHasibl HHOOPMALMOHHOrO Xapakrepa
yGIMKYIOTCH 10 NPEBAPATENBHOMY COIJIACOBAHMIO C DENAKUIHOHHOH Kosterneil. OGbeM,
(dopMaT M yCIOBMS MpPEACTABEHHs Martepuana Juls MyOnmkauuu Cilefyer coriacosath ¢
OTBETCTBEHHBIM CEKpETApeM; aBTOPBI JOJUKHBI NPEACTaBMTH TEKCTHI B BHAe (aiinos Microsoft
Word (¥**.doc wmm ***.rtf), pucyHku, yepTeku U (OTOCHHMKH — B BHIE jpg-taitnos. Jlns
OKazaHWsl TOMOLIM aBTOPAM HaydHbIX CTared, peJaKuus MpelycMaTpHBaeT CTaHJapTHBIE
3MeKTPOHHbIE (OPMbI Ha BCEX TPEX A3bIKAX, & TAKKE APYTYIO TEXHHUECKYIO TIOIEPKKY -
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