Accent Grﬂphitf Accent Graphics Communications & Publishing, Hamilton, Canada

Publising & Communication:

B PREMIER - premier Publishing s.r.o.

Publishing

[{enTp Hay4HBIX HCcaeAOBaHMM «Solutiony

11 International conference

Science and society

26+ April 2019

Hamilton, Canada
2019



The 11th International conference “Science and society” (April 26, 2019) Accent Graphics Communications &
Publishing, Hamilton, Canada. 2019. 236 p.

ISBN 978-1-77192-360-6

The recommended citation for this publication is:
Busch P. (Ed.) (2019). Humanitarian approaches to the Periodic Law // Science and society. Proceedings of the 11th
International conference. Accent Graphics Communications & Publishing. Hamilton, Canada. 2019. Pp. 12-17

Editor Lucas Koenig, Austria Morozova Natalay Ivanovna, Russia
Moskvin Victor Anatolevich, Russia
Nagiyev Polad Yusif, Azerbaijan
Naletova Natalia Yurevna, Russia
Novikov Alexei, Russia

Editorial board Abdulkasimov Ali, Uzbekistan
Adieva Aynura Abduzhalalovna, Kyrgyzstan

Arabaev Cholponkul Isaevich, Kyrgyzstan

Akhmed OV?&;;?;Y;&:;ﬁ Sa]aevl Sana.tb ek Kom.ilj:—mow: ch, Uzb Ek.j stan

Balabiev Kairat Rahimovich, Kazakhstan Shadiev Rizamat Davranovi C].l’ Uzbeki stal.n

Barlybaeva Saule Hatiyatovna, Kazakhstan Shhahutova ZaIIema ZOII'I evna, Ruls.sm

Bestugin Alexander Roaldovich, Russia Solltanova D,Ianb,ra Bagir, ,szerbaj_]gn

Boselin S.R. Prabhu, India Spasennikov Boris Aristarkhovich, Russia

Bondarenko Natalia Grigorievna, Russia Sul Spas E;:;kov Bo;s Anstarklhowt;hl; 1}:],15 s1a
Bogolib Tatiana Maksimovna, Ukraine €3 oV Suiey ay evich, Uzbekistan

. . Suleymanova Rima, Russia
Bulatbaeva Aygul Abdimazhitovna, Kazakhstan . - .. S
Chiladze George Bidzinovich, Georgia Tereschenko-Kaidan Liliva Vladimirovna, Ukraine

Dalibor M. Elezovié, Serbia Tsersvadze Ivli.zja Giglaevna, Georg?a

Gurov Valeniy Nikolaevich, Russia - ;lja}fkm]llaI M“IEYi{mdfa

Hajivev Mahammad Shahbaz oglu, Azerbaijan Zhaol m?I"VE:]' Seniya go;evna, R“S s1a
Ibragimova Liliya Ahmatyanovna, Russia oy d};;val atiana Mikhay olv]lal “s.sm
Blahun Ivan Semenovich, Ukraine ovich Alexey Igorevich, Ukraine

Ivannikov Ivan Andreevich, Russia Proofreading Andrey Simakov
Jansaraveva Rima, Kazakhstan

Khubaev Georgy Nikolaevich Cover design Andreas Vogel

Khurtsidze Tamila Shalvovna, Georgia Contacts Premier Publishing s.r.o.
Khoutyz Zaur, Russia Praha 8 — Karlin,

Khoutyz Irina, Russia Lyt¢kovonam. 508/7, PSC 18600

Korzh Marina Vladimirovna, Russia 1807-150 Charlton st East,
Kocherbaeva Aynura Anatolevna, Kyrgyzstan Hamilton, Ontario, L8N 33 Canada

Kushaliyev Kaisar Zhalitovich, Kazakhstan
Lekerova Gulsim. Kazakhstan

Melnichuk Marina Vladimirovna, Russia
Meymanov Bakyt Kattoevich, Kyrgyzstan
Moldabek Kulakhmet, Kazakhstan

Material disclaimer

The opinions expressed in the conference proceedings do not necessarily reflect those of the Premier Publishing s.r.o. or
Accent Graphics Communications & Publishing, the editor, the editorial board, or the organization to which the authors
are affiliated.

The Premier Publishing s.r.o0. or Accent Graphics Communications & Publishing is not responsible for the stylistic
content of the article. The responsibility for the stylistic content lies on an author of an article.

Included to the open access repositories:

cLIBRARY.RU

© Premier Publishing s.r.o.

© Accent Graphics Communications & Publishing

© LleHnTp HAY4YHBIX HccaegoBaHui «Solution»

All rights reserved; no part of this publication may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without prior written permission
of the Publisher.

Typeset in Berling by Ziegler Buchdruckerei, Linz, Austria.
Printed by Premier Publishing s.r.0., Vienna, Austria on acid-free paper



UNIVERSAL DEPENDENCE FOR THE APPROXIMATION OF ISOBARIC
SPECIFIC HEAT OF SOLIDS
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Kharkiv, Ukraine
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Candidate of Technical Science,
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Basic parameter for conducting thermodynamic calculations is the isobaric
specific heat, which in general is considered as a combination of two parts - isochoric
heat capacity and additional member.

The feature of isochoric specific heat is the constant value of its maximum
value and the unchanged kind of its temperature function if it used temperature
relative to the Debye temperature. Thus, this member of the specific heat function
depends only on the temperature and, in theory, should be more simpl to calulations
and prediction.

Conversely, an additional member of function is associated with the physical
properties of a substance, such as the coefficients of compressibility and thermal
expansion, and thus depends on the physical structure of the substance. So, this
parameter can be obtained directly by experimental measuring the physical
characteristics of a substance.

But in practice, the temperature function of isochoric specific heat for most

substances has a deviation from the Debye's theoretical function, therefore, for these
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cases, various modified dependencies are used - the function of Einstein, Tarasov, or
a combination of them. Similarly, for the calculation of an additional member in
practice, the Griineisen and Nernst-Lindemann rules are used, which are the most
adequate and universal for most experimental data, but also in many cases require
modification.

Our analysis of experimental data [3-6] showed that the temperature
dependence of the specific heat, based on the Gruneisen rule, is a special case of a
more general dependence that satisfies the requirements for the approximation of

most experimental data of the most well-known solid inorganic substances

Cp=Cv+AC AC=Cv(T)-a-In

where
T — temperature, K; Cp — isobaric specific heat, kJ/(mole[7K); Cv — isochoric
specific heat, kJ/(molel1K); [1C — additional member of function, kJ/(mole(1K); a —

temperature coefficient; [J - boundary temperature, K; v — shape parameter.

It should be noted that this function is similar to the previously proposed
dependence of the isochoric specific heat [1,2], and the value of this function member
becomes noticeable only with values of isochoric specific heat near to its maximal
value (3R). Therefore, the generalized temperature function for the approximation of
isobaric specific heat for practical calculations (with an error of computation of no

more than 1%) includes only 5 parameters

where
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C — characteristic temperature (scale factor), K; [ — rate of specific heat

change.

The feature of the proposed dependence is that its parameters can be easily
associated with already known thermodynamic and physicochemical data for
substances. Thus the characteristic temperature ({) is proportional to Debye
temperature (L) [1], the rate of specific heat change (L) is related to the structure of
matter (linear, flat, spatial), the boundary temperature ([]) is related to the melting
point (disappearance of solid phase), shape form (v) is responsible for the rate of
change in phase state and temperature coefficient (a) determinates the value of
additional member of function.

The proposed dependence was tested using of termodinamic data of alkaline,
alkaline, transition metals, semiconductors, nonmetals, inert gases, inorganic and
organic salts, organic polymer materials and it was shown the possibility of good

approximating experimental data for all these groups [3-6].
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Fig.1 Approximation of experimental data of specific heat of W
(=80.8 K, [1=2.52, a=0.601, [1=4017 K,Jv=1.38.
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Fig.2 Approximation of experimental data of specific heat of Xe
(=142 K, [1=2.43, a=7.64, [1=538 K,[1v=2.36.
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Fig.3 Approximation of experimental data of atomic specific heat of

polyglcolide ((CH,COO),)
(=131.7 K, [1=1.39, a=1.87, [1=561 K, [Jv=5.62.
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Thus, the proposed dependence can be used to unify the representation of the
thermodynamic data of most solids regardless of their structure and composition over
the entire temperature range of their existence and also for forecasting

thermodynamic properties in the absence of reliable experimental data.
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