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INTEGRATION OF THE NEW INVENTIONS AND PATENTS
TO SCIENCE AND EDUCATIONAL PRACTICE.

PART 1. DEVICES AND METHODS FOR MEASUREMENTS
OF THE LIQUID METALLIC MELTS DENSITIES

Alchagirov B.B.}, Dadashev R.Kh, Khokonov Kh.B*., Savintsev A.P", Taova T.M.

'Kabardino-Balkarian State University
“Chechen State University

I n this work the author s s hstienee andredubationat practiee of e n ¢
more than twenty oneds inventions and patents b
chemistry of the I|liquid metallic meltse. The prc
educationapractice consist of the independent parts devoted to studing the following properties of the liquid
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metallic melts: density, surface tension, electron function and emission properties, adsorption of components
of binary and ternary alloys, interphase a&dlfion and wetting the surfaces of different shapes, capillagy ph
nomena and phase and interphase boundaries.

The first part of this work is devoted to description of the created and integrated by the authors new
methods and devices to educational practarestudy of density of liquid metals and their binary and imult
component systems. These methods and devices are successfully used by studengraddgiestudents
of physical specialties in KabardirBalkarian State University and Chechen Statevidrsity.

Keywords: patents, inventions, methods, devices, physical workshop, higher education institutions,
density, implementation in the educational process, science.
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WETTING BY GALLIUM MICRODROPLETS OF HIGHLY ORIENTED
GRAPHITE INTERCALATED BY POTASSIUM ATOMS

Akhmatov Z.A.%, Sergeev I.N., Khokonov A.Kh.?3 Tlenkopachev M.R?

Kabardino-Balkarian State University
’Kabardino-Balkarian Scientific Center of theRussian Academy of Sciences
%Institute of Nuclear Research RAS

The influence of graphite intercalation by potassium atoms on the contact angle with gallium
microdroplets have been studied. It has been shown that intercalation of graphite with potaasdauta the
effect of wetting the initially newettable basal plane of graphite.

Keywords: highly oriented graphite, intercalation by metal atoms, scanning electron microsaepy, ¢
pillary phenomena, contact angle.

#B3OYUdo Odzedy o jteH" n (s dzB@y RBF A dkdz® dffsd v alapc LMW o
Bs?2 ftod MsjHddz ddd tcOL dats-tets HiED dgs L df) € jisticfs@zd€a) o 1d3d € t
LIstsets WodzjdedVW dMmytsdz L zbgs Uitk ke dv ndgOy dig-Q dzPr
Hislgj sl v & e . CCMY jteddsj delsOdz dz" § d Isittejilsdud mMedy
fsCOLOdd, vybt ftd OOy OB @RS €O j o2 6 sdz M d3
dzzs L Oadmddsmis: [ 2, 3], ®BEimdss dj dzdzkyj lsdOudatioOdz] dizfi jozt
dZOlsw ) jdzdj @3 dzO § Jjtedd3jIsted MBOU]o Bt ts MOk DK 7§t -teds Mds
fMsd o jtenditsMisd fsHdEsySd. sOC dLojMmisdats, cwOWdl
My zOe O3d, Ulsts dsereddsiaglud oOdts tisd i3j dzj dzd W o &Bd Cfiptsi dzj
fMdzj Hso Odzd ] oL G3sy desfisd BsHIW S OYydd cOVWdlO 1 yj &
ddzls j 6C Odzv ydd O30z M j dzsyde' 7 B sOdzdzse . [ dzvO-1 ss¢@
dzd L OyfRfL mdedzs e s o3 sSsH O ddalsj teC Odzv ydd. 1 tod dewgdnf d Qdz dac

19



O~ 3OIss® 9gGE JpJ. 8 RHJ1 ., MBSEStdzB9 6. m

4 1 3 2 8
9
+ ; _Q\!S\Q_!’,\s'!! X\’!l LA 4 /9 +
= >(m ® < =
7..0...'. L
U, U, 3
5

7

{dMenidkO L SMijtdd dsOd ds?2 EmsOdssSd HAY Ho koL s ddss?2
1litB®OLjy dEREfEOO @Itk | &b OC WifigMstsdiz0'3 i bz tc s Mis 52 € 5¢ &
4itscdzj L StodzgOv CoOtitpja@hlsmids Q; d®Dchj6 Olsj dz dzr j 1« dzj dgj dalsr
7TifMddzseo 52 Bd&ZEC HA&Y ©OLHjd dscts §dlsOddY .d@kt] o Olsj d
BilsjtdssdL tsczw yd ™ 9iLlsty dg d3sdf@asts | si@z" C sdastesdzy Isj 5 j 6Ok ts

ABlEEEOYdY OBfkd t©j OCBE0O HA&Y-YOMHEd sE ddzs T g dekz
ftedo jHiEdd®. dD.

tdMABscEOYdqd f) jLid kOssd HokAL Sdadzs? dzlsj t6S Odzv yd
Oitj OCItste HdW ddzsj SOk ydd, o dzjes?2 yOflsd Skt
0O o {itc@eetyMC O] BazfLs dzsmls: cwOWdko f§smdj ddisjts

[ okzaL s5dzdzOY d3j IstsH d ¢ @) istf tf | fathasdpMgiClO dvifiyte/@o dz"Gs 'y jeds ML
€ CLOHd]jdlsO dBjyHE jlsOdzdzsds  ddzsj 6C Oddtolzj o3’ o5 B &
ftecdzdC Ok ls o d3jyMmdzsjor j f ey kls dsdsdeazts O Midsia@ L istiradrP L &z

tdMAte®sdgj dals cteOW dlsO, ddasjteC Odzdietso Odzdzasc s Ols't
(sjdgdz j hOr Mmeslke jlsflsb@l tsz@d skiOdsj 6O , ] tc!

L Ged Y 5C OPdBCE | dZso MS OW HAWOCBEteOBEO d dzlsq -6 Od
dzd J d3 dzd-amgliH d .

2C



s BOYUdo Odedj BICtsSOf dv dd ¢Odddw o' S ssedj dzls gt

HurencusHOCTE, OTH.E11.

0772077730740 5060708090

YTom paccesHinA, 20

t dfr ¥ OCsscteORBBO tBOL YO ddidsj el Odzdtetso Od
fdzv lsOw f) d NE. S EOEdsqdedifids d uj MC Beh54dL dz uj dzd v o

[ jssHtsR MSOdzdtelzs h j2 + dzj Clstetsdzdzs? RS tesMSsfdd d
B dzlsdzr 2 oMM E OB j dzsdicso Odzdese s f JetsdzdIsd yd MEsets G to
ltcjHO Otedlsj dz' dats dz0 5o jtendesfls! ddzlsj teC Odzd totso O dzdzts 6 ts
Ht5C ZOMdets HOdede" B 1 dzj Slstetsdedetsd s BIC totsORO&ZdL O O disOd §
MsH jtey dlsmMw o MtjHAGAEM 4. 2) 9 jf. % C Odzdw

%%
89.0

6.8
2.6

uMIr/cex/3B

DHeprus,k>B

t dmMushlsOs o jtorndatsMmisd ddzsj tcC Odzdtetso Odgdelse s Gt OW
L dzj Sbotcdmetso S5 toj dzsc j desftf j SstcOdz dzgsets RIS tetsOdzOdzd L O.
o oM. % (Mojtenlz)§ Oteb®OE ok dztf™ S fe@d)islH ) fn

1 Ged Bf 5COL Odz® 1+ dzj S lstetsdzdzOW W slsscwOW dvw B S twh-t52
5O, ddzdzs stedelzs h OV tOMds,j ddj osHtd § dsmSshlsj?2 (

21



O~ 3OIss® 9gGE JpJ. 8 RHJ1 ., MBSEStdzB9 6. m

{diI s6cS0O% (o jterndsiis! cwOWdlso, ddzsj S Odzd

1 0 { dzj € ls3d € dgdg™ s Is ocote@iét], v rylsts CtcOj o822 bketsdz MPRBOY] o
Zdtetso Odzdzsets GctcOW dlsO Mk RIS tetsdzdz” i3 € Off dzw i IlB'@pladizd W
hjddjdd cOL BjtcO COf j tcdMcOJ9ts?2 kZetsdz f OHO]j s

SEM MAG: 11.7 kx

[ M P ECOf d" ¢Odddsy | gEashios c@OW 0O, Jdlsj S oddis:s

Rdzs j 6S Oz Yy de @ISO bdkzyh jdds MBOyuds 0dd®©- j ¢t
B © Mujls kdjde N jdedw o jtendesmlsdets?  dzgjtecdd o ©jLk
sls COkRdVsT ERBEOUBTHGS] oW dsO. v0OS, HEY SOfdd M HJ
MsMisOo%y Psf&F d=1. 43 &S & S sdzls OF lsay B ke s ok dnE@A " 1©¢
5T 2 Cle@Wbzis 2 dOBd® HOj MY §oylsd ¢t dds s s HERMHB O dzd
hjdedj o jterndssmisdes? {dzjtecdqd odzjh dzj?2 BOLOd das?2 1§ dz
pdzj hdedn | dzjSltesdese Gl SOdkdw § Obtsddy & § dzsfs shlsw d

) etso jHj dets dMmidzj H o 06 g ) dsdsEHifl§ de O tz @ pas Bd Chatstdizls o
or &5 COfdw g 1ol CiBduiBo et kifitkdo O’ BB sttdj dsd ks
CeOWdlsO His d fsfdj ddisjweCodvydd COddjd (Eifdfj B

22



s BOYUdo Odedj BICtsSOf dv dd ¢Odddw o' S ssedj dzls gt

—
n
<

f—
]
'
'
[
N
N
L]
5
N
.
v
N
\
\
’
'
:
'
t
]
I
]
'
[
’
.

—_
%)
<

120

110

100
0 50 100 150 200 250 300 350

Temmnepatypa, °C

tdmuj & jtcOlktedzOw L O dMd 3Bz W C Oz gty e &zO
Jqdzls j S Otcd dztso Odzdets g ts cteOW dlsO (StekyC€d) d uydmlstsc

KoHTakTHBIH yrom, rpam.

[BdzOEY j dzs, Yl o Te=d3G0RKEA)K & delsl § GO g M ¢ GO d s C
osHOls € Edjdhjdds CtOj s tcus shits df) dsOiulfo jO@elL ter 5 el
CdzsOCldy 7 kedtse dzO dMfdz Hiso Odzliz> 200§ f5ls Gtz 6§ OB ) & dzgizgh
shde¢d dLd3jtej ded V.

t OBtsSlIsO or ftsdzdzj dzO f tod f SHH JGHLO4RO ,C e QUWsB®P®L 1f Ao\frRi 1
CtcOdzZls O AtsdgH O MESHQPdMsd (W~ dqaB 850 7)) .

ldBdzdtsctcOW dw
1. Zhao Xi., Shuo Xu, Jing Lissurface tension of liquid metal: role, mechanism and application //
Front.Energy. 2017. V.11. P. 5B567.
2. J&OHEdAR 1 .U6., 1 k¢COtses w. 1., strhisOfizp s Mlso O
shistetso Ctsor 7 f dzj des €  d: mazOfixs3 jntadusodnis @ 13 1z @1Gys ¢+ € ts 9
3. Dukarov S.V., Kryshal O.P., Sukhov V.N. Surface energy and wetting in island films // Wetting
andWettability. Rijeka InTech 2015.P. 169 206.

23



tc O

vrs 532.614

dprv o RoRY [ S [ JIROLR[ Csul ([ RIf[1LUO[]?213IM R,
Pl rtmyJeovsry 14 1duvcrr1RC 4ROt 1U3IM dREBU[ ] © ZR[ [S

SsOdzOyYtsSCtso 1. m., *zjtedjoeaO C.m., 10Ockzdsoa0O s. |
femMsea O [ . 4., rOdditceaeO® 1.6¢., vOBOO u. (.,

S OB Ot @dASOtcMS d2 ctsMmMizHOtcMmilse jdzdz" 2 kZdzdoe jtemdlsj s
*teuva.ella@mail.ru

JiojHEEY ] &2O di3j sSHICO OdOddlsdyuj MStets §dhoddw ¢
ROLWY jddw f hdsCdd ddddBzdsd. )} 5C 0L Odss, YlSES-SH dzs
sjtds 11 BddzOtEdb s Sy iylojdl jTdMY OHMste yJPhOIsSkd & ¢ ok

sz yjor Jj dipketsg B30 § s5o j tom deslsdesets dzOIlsw ) j dzd W, OH I
OfMmMtsyd Olsr Obtd@se, OHMtsBYdwYw, dBodvtcdOw ftse jton desfls:

ANALYTICAL DESCRIPTION OF EXPERIMENTAL SURFACE TENSION
ISOTHERMS OF BINARY SYSTEMS WITH A WIDE MINIMUM

Kalazhokov Z.Kh., Sherieva E.Kh., Baragunova K.V., Reutskaya N.S., Kalazhokov Kh.Kh.,
Mustva L.S., Zhanimova D.A., TaovaT.M., Khokonov Kh.L.

Kabardino-Balkarian State University

The method of analytical description of experimental isotherms of surface tension with a viide min
mum is proposed. It is shown that adsorption ePiland ISy atomic groups is one of the reasons for the
appearanceof minima on the isotherm curves of the PN binary systei®End Iri Sn.

Keywords: surface tension isotherm, additive law, wide minimum, atom associates, adsorption, molar
surface of melt.
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FEATURES OF APPLICATION OF METHODS OF MATHEMATICAL PLANNING
OF AN EXPERIMENT IN STUDYING THE CONCENTRATION DEPENDENCE
OF SURFACE TENSION OF FOUR-COMPONENT SYSTEMS

Dadashev R.Kh'? Kutuev R.A.', Dadasheva Z.I*? Talkhigova H.S? Dadashev M.N

'Chechen State University
’Academy of Sciences of the Chechen Republic

In the work, the concentration dependence of the surface tension (PN) of tHoterfgquonensystems
indiuni tini lead bismuth and indiuiflead bismuthi gallium is studied by the methods of mathematical
planning of the experiment. The main emphasis was placed on the study of the appropriateness of using th
experimental desigh methods when studyiegctincentration dependence of PN of multicomponent systems.
To determine the coefficients of the polynomial, as well as to verify the selected model for adequacy, we use
the experimental data on the ST of double, triple, and-dourponent melts obtainéy the authors earlier.
Based on the analysis of the PN isotherms of the lateral binary systems, it was shown thaoraehird
model is sufficient to describe the dependence of PN on the composition in thé tindiead bismuth
guaternary system, whilthe description of the isothermal surface of the PN of the iridead quaternary
system is sufficient bismitiallium requires a fourttorder model. In the work in the form of a table the
calculated value®f the polynomial coefficients are presentediich allow finding the PN value of four
component melts of any composition.
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Keywords: concentration dependence of the surface tension ofcfimponent systems; polynomial,
method of simpleiattice plans.
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ANISOTROPY OF SURFACE ENERGY AND WORK FUNCTION OF THE IB -METAL
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Based on the modified electrorstatistical theory of Frenkél Gambosti Zadumkin, expressions for
the polarization and dispersion contributions to surface energy are obtainednidwropy of the surface
energy of IBmetals was estimated taking into account the indicated contributions. Using the obtained su
face energy values, the electron work function of the qlasked faces of copper, silver and gold is galc
lated. The depatences of surface energy and electron work function on the reticular density of faces are
constructed.
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