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STUDY OF EXTRACTIONAL BALANCE IN THE PHASE -TRANSFER
CATALYTIC REACTIONS OF AMINOLYSIS OF ACTIVATED AMINO
ACID ETHERS
Doroshkevich V.SBaranova O.V.
Donetsk State University, Donetsk
e-mail: v.s.doroshkevich@mail.ru

At the modern level of scientific an@chnological development, a special
role is assigned to the Phabeansfer Catalytic (PTC) processes. They are widely
used in synthetic organic chemistry, for the utilization of ecotoxicants and highly
toxic substances, in industry and in the reactiorfgi@en” chemistry. Most phase
transfer catalytic reactions have practical application in industry and show a gooc
catalytic effect, but their theoretical basis is weak and is based on outdatec
contradictory hypotheses. Therefore, problems related tauldg ef the topology
and reaction mechanism, the construction of new theoretical concepts are at th
moment extremely relevant and important from the point of view of understanding
the nature and possibilities of phasansfer reactions, in particularaeions with
a branched catalytic cycle.

The purpose of this work was to study the distribution of reactants, products
and phasdransfer catalyst between phases in a liquid/liquid system, to identify the
main kinetic patterns by the example of the amisislyf the activated ester of N
benzyloxycarbonylglycine in the presence of a pHemaesfer catalyst
cetylpyridinium chloride (CPC).

CsHsCH,OC(O)NHCH,COOCH,NO,-4 + NH,CH,C00" QX o

kH
E—— C6H5CH20C(O)NHCHzCONHCHzCOO- + 4-N 02C6H40-

The  aminolysis  reaction  of -ditrophenyl ester of N
benzyloxycarbonylglycine (ly-ONP) was studied by varying theraentration
of the Zgly-ONP substrate in a twphase system with an organic solvent amino
acid buffer solution to determine the rditaiting stage. The dependence of the
observed rate constants of the psefidd order k; (s') of the Zgly-ONP
consumpbn in the twephase butanel/glycine buffer solution (pH 10.5) on the
concentration of CPC at various concentrations-giyZONP.

The distribution of the cation of the phasansfer catalyst cetylpyridinium
and its anion chloride, the reaction prodotcd-nitrophenolate anion and glycinate
ion was studied.

The extraction coefficients were calculated from the formOla: — & ¢,¢
where G is the ion concentration in the organic phase (mol/lL), i€ the

concentration of ions in the aqueous ph@sel/l), 1.222 is the ratio of volumes of
organic and aqueous phases after the distribution. The extraction coefficient o
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CPC depends on the concentration of the salt itself and varies in the range from 6.4
to 91.7 (14 times).

Obviously, cetylpyridiniums transferred in the form of an ion pair with an
anion (or larger associates, possibly micelles), and the degree of association
depends on the salt concentration. The distortion of the dependence of the
extraction coefficient of cetylpyridinium on the camtration of CPC in the region
of hi gh sal't c b mat/lg is probatlyi related to the Hnditibgd
solubility of cetylpyridinium salts of CPC in the organic phase. Absolute values of
extraction coefficients of cetylpyridinium indicate that aacentration of CPC in
e x ¢ e s s nwlfl, praccall§ the entire cation is in the organic phase.

It is shown that the rate of aminolysis reaction in a-phase system at the
same concentration of the phdssnsfer catalyst increases with decregsin
substrate concentration. The extraction coefficient of cetylpyridinium does not
depend on the concentration oh#rophenol in the system, but depends on the
concentration of the salt itself, which is explained by the mechanism of transfer of
cetylpyridnium, in the form of an ion pair with an anion.

The study was conducted on the topic
10230310000018-1.4.3).
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THE ROLE OF POINT DEFECTS IN PHOTOCONDUCTIVITY IN
AG;INsSEgTHIN FILMS
Jafarov M.B, Orujova N.F, Huseyinova Z.N.
Azerbaijan Technological University
e-mail: nilufarorujova@gmail.com

The interest in the A4 In,Se system arose due to the wide application of
diamondlike semiconductors, i.e. obtainindB{' C"', vbp AYBsC"g (A = Cu, Ag,

B = Ga, Kn, §pesom®undsShat, crysialize in the chalcopyrite
(CuFe%) structure and have nonlinear optigabperties. Recently, it has been
shown that a new chemical compound with parameters A = 0.671 nm and C =
1.043 nm exists in the AgIngd In2Se system, which corresponds to the
containing 25 at% b%e; [1,2] AgslnsSe stoichiometric formula and belongsttee
P6mm spatial symmetry of the crystal structure. Studies have shown that the
AgInsSe compound crystallizes in the spinel structure, and due to the close
coordination of atoms, 25% vacancies are formed in the canyelatsick of the
crystal structurg3]. The structural analysis of the £kTey crystal, which is
isostructural with the AgnsSe crystal, showed that there are 11.6% vacancies in
the cationic sulfattice of the crystal [4]. In this type of crystals with point defect,
since foreign addive atoms usually behave neutrally, the electrophysical
properties of crystals are formed due to caforon vacancies.

The AglInsSe compound was synthesized by directly melting the
c o mp o n e riftmn.HRih & Quartz ampoule with air aspirated in a ratio
according to the stoichiometric composition. The obtained ingot was subjected tc
thermal brewing at a temperature of 858G for 48 hours. As a result,
polycrystalline and homogeneous ingots were iabth In order to obtain a thin
layer of Aaaaa compound, the method of instant thermal evaporation in vacuun
has been applied. A certain amount of polycrystalline substance is mechanically
ground and ground into a powder with an average size of 100 ntkengrBphite
crucible of cylindrical shape, installed in the Chamber of the 38Uippe vacuum
unit, is heated to a temperature of 12@0and the powdered substance is poured
into the Crucible at a speed of 0.4 g/min. The powders fall inside a 2.5 cm high
cylinder and evaporate instantly until they reach the bottom of the container. The
substance that condenses on the substrate forms a thin layer while maintaining tt
stoichiometric composition. The thickness of the obtained layer wa2@onkm,
dependingon the evaporation period.

Thin layers of AginsSe grown on the glass substrate have been found to
have a polycrystalline structure. Silver contacts were placed on thin sheets an
made sure that the contacts were omic. The photoconductivity of tiie;3@
thin layer was studied in stationary mode and with a duration of 12 ns and a
wavelength of 532 nm under the influence of the pulse of laser radiation.

The thin layer covers an interval of 0,95...1.6 eV of electromagnetic radiation.
This interval coers the area of maximum intensity of solar radiation on the Earth's
surface. The ratio of the layer's dark resistance to 200 Lk illumination is Rq /
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Ri>10%, which is one of the conditions for the preparation of {Egtformance
photocatalysts for obtaingnthin layers of AgnsSe from alternative energy
sources in solar photonocas or hydrogen by photocatalytic complete decomposition
of water. The longvave edge of the spectrum has a diffuse shape and periodic
maxima are observed in the curve. We assotmge maxims with the fact that in
a thin layer it is formed due to the interference of light. The observation of the
interference picture in the visible light area indicates that the thickness of the thin
layer is less than 1 mkm. In layers with a thieks of 120 mkm, the edge of the
absorption spectrum corresponds to the Moss rule. The longwave edge of the
s pect r tFahv depdndence is linear nature, and the width of therbidden
zone determined from the spectrum is 1.42 eV, which is the samthe
corresponding value set for crystal ingot. It can be confirmed by this that the thin
layer and the stoichiometric compositions of the crystal ingot are compatible. Since
the width of the forbidden zone of the thin layer is greater than the pottmtial
water decomposition (1.23 eV) the layer is the second of the conditions of
suitability for the preparation of higherformance photocatalysts for obtaining
hydrogen by photocatalytic complete decomposition of water.

7000
GO0
S000
4000
3000
2000

1000

Y .
0.9 1 1.1 1.2 1.3 1.4 1.5 400 450 500 550 SO0 650 700 750
E eV hv, eV

Picture 1. Picture 2.

Taking into account the above, the photocatalyst developed by us on the basis
of thin layers of AglnsSe has achieved an efficiency of 3.9% in obtaining
hydrogen by complete decomposition of water.

References
1. Gasanly N. M. Modern Physics Letters B, Vol. 30, No. 18 (2016) 1650229.
2. A.H. Huseynov, R.M. Mamedov. Semiconductor Physics, Quantum Electronics &
Optoelectronics,-282006. V. 9, B 3. p . 25

3. Min Li, Yong Lu, Xiaojuan Hu, Zhongkang Han, Xiangliaiul.Jiaolin Cui. RSC
Adv., 2019, 9, 3174B1752.

4, A. G. Guseinov, V. |. Tagirov, M. B. Dzhafarov. Zhurnal Tekhnicheskoi Fiziki,
1990, Volume 60, Issue 10, Pagesi1gP.

~20 ~



Yilb' tdzOH y0OlOw ] fjteshmid2 s ov dokzydow ¢ tda
cmddB3dud M OW Isjted3tsH d dzOd3
VERIFICATION OF THERMODYNAMICALY CALCULATED
ISOPLETH SECTIONS FOR PHASE DIAGRAM Li,P r,K||CI
Parfenova M.D', Vorob'eva V.P, Zelenaya A.E, Lutsyk V.I'?
YInstitute of Physical Materials Science SB RAS, Widte, Russia
“Banzarov Buryat Statdniversity, UlanUde, Russia
e-mail: vluts@ipms.bscnet.ru

LiCl-PrCk-KCI phase diagram (PD) firstly [1,2] has been investigated
relevartlly to pyrochemical reprocessing ofmetallic nuclear tiel Later the
correction of the 3Dcomputermodel ofthis PDby means of 33hermoanalytical
curveswas fulfilled [34] and its horizontal (within the isotherm of the isopleth
section) and vertical (for any composition of isopleth) material balances were
compared5].

1 1 1 1
800 hermal analysis  Visual inspection »“4 h)
a) - um'[ll\ﬂlj 1gund Liquid - 1000: ¥
760 . 900+
. 8 8t 1 L
e
720 Liquid+ Qg == ey | g 8004
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. m 5 7004 | L+B+R2
= -
680 v - E
’ had £ 600-L+A+C || LrA+R2
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)
059LiCl 005 010 015 020 025 Mole fraction, PrCl;

0.41 KCI Mole fraction, PrCl,
Figure 1. Calculated ([6], to the left) vertical sectifftikci-PrCk and its imitation by 3D
model (to the right) with the twphase regioh+R2 (R2=KPrCk) space area.

Two-phase region L+R2 (R2=RrCk) on the \ertical sectionj ici.kci-PrCk
(Fig. 1) wasmoresimplein [1-4], as it was degenerated there into the orthogonal
line. Here PD 3D computer model demonstrates its possibilities of accuracy for the
new PD variant, thermodynamically calculated [6].

Two more advantages of the 3D computer madelvisualized on the Fig. 2.
Sridar S. et al [6] have written about the 0,097% PiClthe pointU for the
guasiperitectical reactidn+ K;PrCkz KCI ,Pr€E(KL + R1 Z bKCI
di dnot show (Fig. 2, a) t he pheysre r
present on the Fig. 2, b). By the way, accordingly to [2], the content of iRrtDe
point U is a little bit moré& 0,127.

As KCI and LiCl have the mutual solubility from the both sides of PD-KCI
LiCl (this PD is shown in [6]), a phase region A{BCI+PrCl;) presents on the
sections of both isopleths of the 3D computer model (Fig. 2, b,d). There are nc
explanations for this phase region absence on the sections in [6] (Fig. 2, a,c).

Recommendations [6] is given for future investigation of compmosstiCl,

C2 ( Fi g .Thezahorteaeguiliprationitime might not have been sufficient to
attain the equilibrium at 798 K and hence, longer equilibraiaequired for this
temperature which needs to be investigated fubther
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(k). = e 6—HsHeo _
V (F+\/KHO ®= 18,

G Hknd ki, TR BOCdBOd df j L dzOUd ded W dzO
MmMEstesmMisd tj OSydd fMmMjoHts jtcotsets ff steW HE
VoMY f Oteyd Odz! dzr 2 tsdz! dzr 2 tsBi jdg 1 ¢ .

[Mdeso dzs?2 9 C dzOH o 3@y | dizdats todiss g, teABay | C
odesmdls Cwdzyj dzlsted totsg <O dA,j= 1&86j00 G | Opgs o :Is O
RMCdzt yjdedjy MtshisQo@dt Ise [ | #6tsdgOlinBak) P Isee
sBO WOCItstt® BjMfjuyuydoOrls &OS Md d@zOdz der
dimfidzj Hiso Odzd2r 170 0 [. & (dee Bz a9 @dedeOzd ¢ d H to
Gzt &2 I, - ¢bH d d3ts A3z dzj dz L W dme¢ dz¢ yd
Bd ) Bsdz] S zdzv tedz” - OoLOJddBBHj2MIse 2 34 X
CdHtesC Mddz! dets?2 ctokzffts?2 dBshMisditsoatsets L ¢
di3d yJ dzdzv te dzts 2 fmMjoHBWOLT s dzj G € =@ @ dzts d
C tsdzyj dzls to d tc'=hod@.c 1 |

v OB d&Zd YyO.n A WSS ] R OtOSIsjtedmisdsd hj dztsydzt
1 11, 0% asHO; 25

101 | ssM? k' Mo kg Ky e ® |e=am®m (kobs/ i) mex
la 470 0,077 0,51 38,2 20 20
Ib 170 0,088 0,58 29,7 17 15
Ic 310 0,032 0,22 34,8 8 8
Id 98 0,055 0,37 24,6 9 9
lla 200 0,500 3,30 31,0 103 100
b 170 0,640 4,30 29,5 117 98
lla 85 0,103 0,69 22,8 16 14
b 44 0,096 0,64 14,8 10 12

g4u B | 550 0,045 0,30 56,0 17 15

sO0Cdd3 BBtLOL 53, Bd Yy dzdz' C Olsd sdzdz -
WEdeC yd sdzOdzd IGhtctsd® O tlzgzgOL yqdwa hj dzsydese s
COlOdzdIsdyj MS¢ d d3d ZOdetste j OC Iststc O dzq f tsL
WsMW s tets to ¢ @dag w i oA dizd v .
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soO0OdzlssotsndBdui MSddz dj ssHtsdd WEdC yd sdzOc
(DFT) ftwso jHY dz ttOMuY s G jtsdjlstedd ;ua® dzts § dzO
Ag1s. t OMmyy Is fticsea jHY dz2 © f tcsG tc ©Odzd3y Jagl
dmf sdz L s Oded j @3 W &z éBX3Y PBRIdEO daf). ARWMPHEHB G | ' B Sto
WEdS ydsdzOdzD3 PBVE B9 B)H | dzOdz dzO0 tshmdetse j toj L 2 dz
tcOMYY SO Hdd] O dsdzj ¢ &z dA], frpkz d& & IOEstEON Sdz©d fiffjz
Ctso Odzj dzls dzOwW Mo w L ! BiYHE OlBROBd Mjtcj B to
yombsts dmf sdz' L Iz ] = @dzda]l - tc J¥ Lztsla jydgHs dz0 dzts o . R
PW6B95D 3 ( BJ) HOdzts dz2Od dzz yh § J mMelse jIsMise d J
mMewrL j2, fedyHJ-APpMiG s ey dzlf dz’ A kG dzse L € fr
H Odzdz" 3.

tdLEzdz IsOIsT tcOMmyy IsO fsC OL Odzd otsL &
"Mt shd Bk Bedizd HshHhE@sOC 49 cBBOHLOBJGROY
df JieORBGH @) dzls BF sdzOdz! dzOW B i d tf AefHHNGB)O.0 daj &
L tsBtecOY j dzd W f sdzlz yj dedz’ ~ d3tsH j dzj 2, 9 ¢ dzg yC
teBdIlsOdzj 2 HOMO d LUMO, (deLids@ayjdz@fw. H[dodsdz |
zj o MdzO dBHJ dz RdzOMIE stsGcidyY tOMmMyyls (¢
dzOyJ dzd 4 Hdzddz ofmjnr MoewrL j2 2.82 |, Ctslist
ftojHjdzj dgdesd3sz L dz2Oyj dzede 2. 89 | d3j ) Olstsdzdz
J 6 J[3H.t6]

SFroFon o

A;‘\ 279
’ I q/ ~
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1. Bormio Nunes J. H., de Paiva R. E. F., Cuin A., Lustri W. R., Corbi P. P. Silver
complexes with sulfathiazole and sulfamethoxazol8ynthesis, spectroscopic
characterization, crystal structure and antibacterial assays. // Polyhedron. 2015. V.85
P.437444. doi:10.1016/j.poly.2014.09.010

2. Jansen M. Homoatomic d1di10 Interactions: Their Effects on Structure and Chemical
and Physical @perties. // Angewandte Chemie International Edition in EngliS887.V.

26.Iss 11.P. 1098 1110.d0i:10.10024nie198710981
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'Ro Odatso MS 2 GlsntZH@siq;ﬁFlsdals;cidHiEfd?uJ”ﬁﬂQdy[qxlslzdzdSJ
9 Odzts o
AL 1LY Rdzfr]lscflslzls "'c[d3c[q’ tcOMmlseo stetso  d d3. 1. ¢
e-mail: sky berezingramblerru

o dzts 3 dzts fiyIs - d ®Bhscsss®OLd] MstkSkit
Sfwejnjdvib M{jyd¥die fwsejujddy df o 7
~d di3d ud MS dn UTBBquOfrJ@n, dad #hdn &4 Mlis o 16C
stteteddzs j ke Of qietesdz dzsj RBOC e jlsjtesydS d
fesdLoBHds] §se¥dieddo. [OCYydSdz Skt
Codf sdzj delstscE Mistek Cls ke sl @ Bz MBo L j Is o
sdsnddidui MSdr fsyjmMmMon o tSttcOddL d&j .
Mo ts2Mise tcMmlstdsatalsar ¢ ZOMMO MtsjHddej dzd?2 o dzw
Bdtsdzsedd d d3JHJYy(dde
[ jssH BB CfLISlSJT.GCBC{‘L{Jfr]QISG'IS dzOmr M j dzd W t
6OMlse st d i f ls G=0) 2®12,18s | Is tc @43, 63ck7,19
€j SO Isd dascd deCadi HiEos B tc (@)id 12,812,185 j stc @1 Is d dz

1,3,7,B,17,19¢ | SMOBj s dzls j stcOH j G JH 65 S BIY €Y dz0 1§ j 6!
2,8,12,18s j Is tc @432, 43ck7,19 | SMOd3j s dzls j StcOH j e JH e S 516
fjten dzste Ols @3). d@fifmjwefls Odzr s j eBsH d dzOd3sd g MS d j
tcOMmisestej dedWw Mmddzalsj L d 16330 @dzz' dZp tofficjEbchiigSstlzd 2  (
(OB dzd yO) . tBQffigOerafty (DeeisUplst dzd W j-fIpE HEW 3 J dzde” -
dBj s Odzdzts § 5 @PY] € Bfsw™ dzd O b jteBsmisOdEl | B
oflstewndo Odedv ORY bz [ 1] .

M =Co (2
M =Ni (3)

[sdzj Sdv edzOY MtezSlkzte® B jCIto

WCtese fHjddj o twOMmbetty dimdjH
W dzd 6 M dimw o dBsdzd Clzdzfy yd dalster -

qd .

Btsfyls '1d B ts jou dropptimtdy gt i3] d3tdipts fif IsdBy o dizw
Jdzt dzs dedyd, f 3). DD waf dgg dslz )
JHqdzj dzd ™  zOdBdj j B ZOGHY tod Wk
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McOo dzj afiD.1 s(d MM tOMlsetstej dedw Mtsd H d dad ¢

Isj &3 J e Olsztcdzlz L Qo dMmd dizsmis+ L dzH 8Is J te a3 -
MdMmisy &3" , Ukt Mty tdsl st Py tsdy) W diy wtsidef to
v OB dzd yoO
1 sdzdlsjedBd Yj MS OV L Oodmddissfis:  BMo Oz o j dyais’ /
ISJOTBd31§)HCfdzOd3dqurJQCfJ f OtcOzj Is13) 180N Astss i dafug] st
(D °d DG 'I'er/m%ﬂd;%x/(%tsdz/%s)
_ & S S S
sBtedf Offlse s g |298|308|318 D° | DG | DS
1 529 (5.08] 5.71 7.66 | 998 | 22.°1 | 185| 12
2 M dzts t ts W |493 (4.95] 3.58 | 5.85 | 7.44 | 2866 | 19.7| 30
3 554 (4.95) 10.80 | 22.20 | 39.10| 50.631 | 16.9| 113

or Mssdd Df,d&z§ QE@S s jtedL z8 h dj iz d3c
& fd2des?2 d | dEstesfd dzs? MilsOo dw
Jtodzs BHdZOSC SO " jJ L dzOyjdedw . 1 fmdzi Hy
jtodzs BH] BZOCtobks o jtswWisdsmls: §jtejn

{ OBBISO o of SOBEECIAT cikzHOteMmise j dzdas e ts
LRt . u FZB®-20230009.
s dMsC ddlsj Olkzter :

1.1 jtejLddz0 1. § ., r kiigdeoide oWdd Lfd. wj.ff2/&2 6 7 d.8:5du].9 C
560-564.
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JJtGJfﬂlSlShOVTIZdIGOdDdZJS g . J
rlsdz;ugq’l) dz0y d s dzO dz' dz' 2 ls:;rﬁsdhﬂm;ﬁfr]gqﬂ z dz
ALJI1V "1URR T QC lkd o iy dyjdgjIsykts dz”

e-mail: beresto® 8 6 madru

OddsH j 2 Milse dj sCMdHdzr A MmMtsj Hddzj dzd 2
SHd" 3 Msdzy RHHw - BE@S &) BdL €L sSiIsj eddd yd M€
| d f smdzj ddd yddtetso Odzd v o’ Mslts ISJO‘
tc bz
d
Is

oY)
Q—.

sﬂn—ang%@@¢rh—

s o tiHdakP dtejodsdird.ydlsj dz' dz" -~ st
2 wadks] sfgad lsd3, Mstslse jlsMmisakzs s tsBh j{f
Qodzj dzgdWwd3 s eBstejdzdd. 1 IsteOHdy( tsdzdzts
Odzd Wq q Istsy dzd o @ by ttilal 1 cizd i i izl Octtiscs
d Is oty ieBGlaite: Ol sdi30dd i yHE . Zyomisc
sBtOL s5d3, o H Bdfzdio @ iz yBF d ) dzdzts |5 dzw
"2 M M
qasHj2Mise dj ftsdzj 2 Ho ZD o Odzj dzls dz' =
dzj dzd W d3d  dzd Isd W dz@)tsq I jsdrtSopie@d) efdd yJ M < d
j Clsa&H dzedfiy © sBtcOL 59 Oded j &3 Mke &3d € totsdzdz” ~
EroOdzj dzlsdzf - MBF s Ofeizigbo zZ jIs kZtcOo dzj dzd W d3 tcj

Li,O+MeX; = 2 LiX + MeO +Qy

Li,O,+MeX, =2 LiX + MeO + 0.5 Q +Qy

cHx .0l

Li,O +MeSQ = Li,SO, + MeO +Qy

LizO{"MGSQ; - L|2804 + MeO + 0.5 Q+ th

G HMe "2 W, Co? Ni*% Cu? zZn' Mg™, Cca? Ba?

I ~-= o CcC eSS E e
O =FH SGQ—HSQ—Q_.

v OB d&zd yoO
sJfdser g 1 WWJiClsr d Ii&fjteOlskztecd tj OCyd2 t¢MmdH
i34 Is O digigshgls § f § dz'  HiGO e dzj ded v

) Li»O Lio,O,
s Qo S/ AT, slfe |QuSr Y/ BST, s Uy o
MnCl, 122.821 883 |[0.75 |86.88 660
FeCbh 143.731 930 |1 107.79 883 0.05
CoCh 148.251 988 |1 112.31 883 0.3
NiCl, 157.405 1005 |1 121.464 883 0.4
CuCh 158.521 1000 |1 122.58 883 0.4
ZnCl, 152.031 1005 |1 116.09 883 0.37
MgCl, 178.851 1170 |1 142.91 900 1
CaCb 56.711 660 |0 20.77 420 0
BaCh 83.3509 119. 3

s fdztser j LWWjClsr tej OCyd?2 Ctstetej dzd ez Is
desdzdL Oydd d34ls®dzdzlsa #)BtcOL s hdr Mtsdzd (ted M.
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tdB. uvjdfjtObbktr oL Od®sH]j2Miss dyi ls Cddriod +
sCMdHde d3d My Hddaj dzgdw d3d dzdlsdw, dOlstedw d ¢ Odzd
dtcOQodzj dzdj Isj s jtcOlskztc oL Od d3ts HigdAshigflsve dc
sCMduisk ddrzsydzr = {Blifis Ofdadaiz disd Ho k- o Odzj dz
fsCOL" 90] Isdmls jud's, MitsH @By Ai,d j sBtHhOL 28

af L S Shp @b ztodlz® ( Wiz f2A)p 37 J OGO ftod

dflsj BOS daj HBfMisdecOjls Isj&fjtcOskie
B sOkzazse d i tjH jd&gvgiCs fie ff) B dafad i g § 3d 2
HGOf OLtsdz Isj Bf j cOlskte o tjOCydws Mmedj
hj desyder & k) kOdzdztse L otsdw jls ksydss to,
dflsjd, yst o0ydes ftod fsdzyj dedd dzO dzts

sf MBS ddlsj tOlskzter :

1. JjtejMmssaOw, ¢. ¢. O6zPEBEH dfdestjnijiee
5C fdHdets] j esigd des 7 M d Mls jjdsQ M isklo HOF s ol O dzts o
L Okydz 2 o jMmlsdedS 1 RR2DRT T j B G @Pls8Zcd EDN
CAJPDS.
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Il BL 3y detsmlsy ML HO9 Ols RZOdesf stetsh Ctsor j
tcOL dzd ydz | stse J dfdztsfigte dzO odgjols O dzglztis 8 A3 Ists6 5,
MistczClskzter dsekzls BT Is! hqtesCts dMf sdz' L 59 Od;
gqdzd ddz" = HJIOdzj 2, sO¢ d Hdzv t©OL dzd ydz =~
B HIJYddzr . uttslse jlsMmise j dedets, dj IstsH Mddalsj L ©
d dmmegdijsces Mo 52 Mise Bdzts 6 s ¢ s BY tsdzj dzls dzr n my
ftcOCIsdyy MEts2 LOHOYY 2.

] OL jtodzr 2 MddalsjL disyjls B' Is ftoj HdztsY § dz
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tcOL dzd ydzr = tJ Y JdBBOR t©OBBIST fsLosdzvels ftofs
OdzO dzd L f BGHdcete] B3] dedz" 3 CtsdzZlstetsdzy @3 € tsdzy
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Mtse d3j Misdz &3 -efjwsMlzdndp ¢ f tej HftedWisdj 3 " LOTI
sBttczHBo Odedj ftoj HAdz2ZOL dzgOyj dets Hdzv C Oyj Miso §
soegytwar d YJdHEdRr tBtOL ytso. [ OL § tg, 9 ¢ dzs yJ d
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dimimdzj Hse Odzd?2 BT dzd 9" B tc Odz" H dzd dz' o sdzdz !
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s S ddlsjcOkzer :

1. M. Aden [et al.] // J. of Physics. D, Appl. Physits1992.71 Vo | . 2bPR. -~
571 65.

2 . MOL LOdz [ d HE .Jd]Ji3d YJ MSAddiL JOTfisd j S isT dL L
RZOdzsmistczCIlskztc d T aDAUE A3 Is j td dl hEzE o .

I N==a.c 0

FSEFSs" 0

~61 ~



yilsr tdzOHyOlOw ] fjesmmd2mMsOow &Okydow S sdalfjts]
cmddidyd M Ow IsjteddsH ddzOd3d ¢ O

bty ctrRYOARS LV 3L vl Bl O VT RIIREG T
strRevo[ [ L] vRudL OUd 1Ot RC
I seshdzco mMCdB &z OE spPMdzso © R . [ .
v JtemME B2 GetsmikzHOtemlse J dzdzr 2 kdzde j ted
e-mail: mrmuxaldukl1904@mail.ru

djcdajlsstl dzj SltedCd ftjHmMlsOodwsls Mset?2 |
GOl jtedOdkztse, SCwlsterj dMfsd Lk shHwek@®r H Ol Y
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BjlsOdzdzd yj MSdn oo jtrndtsmlsj?2 BlsCter 90 ls
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dMfdzj Hise Ols j dz' NS 520230@®BEs,Is™  to FRRFIASER dots
124012400357).
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ptej dBY, | BOd&s 1WWjClkdedyr [3], o COyjfl
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fdzOL 3y HEZY BOGSEES SO0 jER] od7jodsdists )W
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B4 HJ.

CCMmY j tod d3J dzls O dz! rdzw [y hjmstes yd s dzdz” ~ fn.
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[8-9]. s sdzyj dzlstc Oy Gull) d B dztdcoCg®P istls j d ff sdzy MtstokE
dzOIlsd o dets 2 Yy j dzdz® dzts L ds®@H ddv  wyjd dedzte dsifdisPH j udyWudzd
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MnFeQ; o Oyd Mmlse J COlsOdizdL Olstste O tcj] OC
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i Vol. 28, No 4.i1 . 266 270.
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dtcjHd Mais@Ey dzr = COdZHdH Ol HAZY L Od3j dz
sMsB s © " HJj dzv ¥ IsAg-GoHiflifdlauj &3 1 ]Sn f sMSsdz? C &
BzsestsB j N Os h dd&3d woeodwe Ilsimw Htodfsd, -sdse O
CuSn . 1 tod L Istsd3Aufdsifticts ds' vz s dstipw H dz% d e O dIsT
ftso jton datsfyls j 2 sls Ni s\ @ffsitg dzdf“ts d d3jodz™ j Is fiyw 9
HdWWEL d sdzdzts G ts BOt! jtodzse B fndzts w Bj Y HE B
f sH sy ¢ Odd . Is tsdd3 fteduyuddzOd3 Hdzw W OL 59
sBteOL ¥ h dn Ud 5" e = & 5 B3YAG-GagNiRdzz & § tS i td ) ds a3
tOMMdBslstej dets dn cjdi3jlstedui MEs] Mistets dzd |
o Ibtda ydmdzj, fHtesdmMratsHwhdj o dedr § tsdzdd@Bst
ftetsmistc Odzi Blo j Vasal ' ¥ I8 tede" | BSH | ABCURizOY tod d3j
B dzOtclz ) § dg d CtedIsdyd MS dj yds's tc @B ts 4G dfr ) © difc
Mstslse jIsMisoezs h da WOLtea" " HJOGtORd [ 3, 4] .

tdfm. 1. 1TtesjCydy foskssdfO cdfjteftse jtendsihlsj?2 o
Ag-Cu-Ni-Sn (A-B-C-D).

[ dzw Ud Iso J tcdztsAY-CulNieSmle Jy &g’y H J dzO 9 tsL d@3tsy dzOW
WOLtseo" n tj OCyd?2 fm Eyomisdj dz oOmMf zOs O, Mmdz
dzO dzd u d J sB d&zOMmlis d tcOMMdzOd o Odzd W ¥ dH ¢ s
dzdL S tslsj BB j cOlkztodats? f sdzd dBItsteW dzsSn dgs HIJW d & O
cdf jtof so jtorn dztsiag 3n, zfS g gHIBEHE: tcOMlsoatstcO® Cu
Bd dzOtedz =~ ) &0;Sm AgeSnd@ikSn NisSn, NisSr, d  ff s dzd d3ts te W dzts 2
BsHIW S CuSid (tedfm. 1 dj)HY 8dzOE O] Ispw 9" ff 5dzdzj
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‘W2: L+R9—>R11+R12

Q7: L+R11—A+R12
Q3: L+A—>R1+R6

@: L+R3(R9)—>A+R11+R12

L J
nl: L+R3(R9)—>A+R6+R12

Q8: L+tA—>R1+R12
n2: L+tA—>R1+R6+R12

Q4: L+R1>R2+R6—

v
Q9: L+R12—>R1+R10

v
n3: L+R123R1+R6+R10

Q10: L+R1>R2+R10 13 v

L+R6—>R8+R10
a4: L+R1>R2+R6+R10
v l E2: LY>D+R2+R10
Q5: L+R6—>R2+R8—» 15: L+R6—>R2+R8+R10 < i
k2
El: L >D+R2+R8 — pg: L—)D+R2+RSiR1[} < E3: L»>D+R8+R10
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] dzOflstswh jj otej kY orf f tsdzdzj dz' [21 [ te ju 1Ol dz s &
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