AR dl;a.qu‘\‘ o)Lo..i';s\“ &‘s]wdﬂjﬁ#&m

Journal of Nuclear Science and Technology
Vol. 100, No. 3, 2022

433l sl Wy oy Sl SYolro eoliswl b uSiuw O atwlS'g8 5 JU 3 ol b drmline

[
Ol =0ls NYPO-ATAT : iy Bgais o)l ! a3l (5,31 Hlojlu slaiun 528 g pole olKimgs (Slaiud Cdgu 45 1> 0uSigy
Ol = el FOPVATEYEY : iy B0t 55 ply olKtils ¢ pard 05,5 ¥
*Email: mnajafi@aeoi.org.ir

g sl
VPRI callie Spdy gab VFRANYNR sallie Sl o b

RV

ycnl 5l 5 00t (JiSse slasisy (555l gl i Sl (S O S5 5 S 0T sla5S05e 50 w2550 L (g (RSl
) (oip Sl ol 5 e lnl S dslee aSlapl gl co (Suiglan 5 Sl (plierd (Supd Solite plo 4 e
Coatl 425 b b el ] ol g s ol e g oo o)lid Llod &5 ciliee Ly 1o o] ot sy 5 oy oS pudsn
ol Jbrg g awlEed col o o g (Sdp 50 0ole (ul 0,5 ¢ glatua ils ofgar calisee slaimgh ,o o i g K Ol
5 sidd byl oy slaosls b ool Casots gl duulie b g edged dwle ablpaend wyaz Sl SYoles jl oliiul b 1) sole
(RK) Sly —zds, b dolan j (siite SYolee (0l pasd 1 aii )l 157 ol jo atdlpass Y olee ol ails azd; 157 4y &Yoles
s ol sl oads iz slos 25 50 Jhs po9 cmrd @S (2L g Sl (SBlprasd w050 La5 oo 2 (D) (oo 5
dolee 10 bl Sgty o (Sidlpuons @lolSed 5590 0 Lol o)l oy glaosls b sldail jo (g5 bl 5 009 5 550 RK aloles (o
i sy g edlgyily G Jae Slm sles ;0 wes ce lid gl el ous RK dolas 9,50 j0 gl 5 i Bl g D
sladas 5l 35t alos oil o lap)] L) (&S 5 (5 Smiter lr il syonl S5 weaead (LS s pom o 5B, Sl (eebio

Dges oolainl (6,50

oy Aolae «Slg ~ds ) Aolee (b g cul po cinlSsd Ko O (0 jlguads

Calculation of the Virial and Fugacity Coefficients of Heavy Water
Using New Generalized Equation of State

M. Najafi*, F. Jamali?

1. Nuclear Fuel Cycle Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 11365-8486, Tehran-Iran

2. Department of Chemistry, Payame Noor University, P.O. Box: 4561934367, Abhar - Iran

Research Article
Received 9.3.2021, Accepted 12.7.2021

Abstract

By replacing hydrogen with deuterium in water molecules, the energy level of molecular bonds changes
which cause different physical, chemical, nuclear, and biological properties. Owing to that, the Equation
of State (EOS) is an important and appropriate tool for studying the thermophysical behavior of materials
and predicting them in different conditions in terms of pressure, temperature, and volume. Due to the
importance of heavy water and its role in various researches, especially nuclear research and its
application in medicine and industry, the present work aims to calculate the fugacity and virial
coefficients of this material using the new generalized state equations and to compare the results obtained
with experimental data to have an accurate evaluation of the equations used. The generalized equations in
this research include the generalization of the equations based on the Redlich-Kwong equation (RK) and
the Dietrici equation (D). The studies showed that generalization improves the results of the second virial
coefficient below the critical temperature, which is more effective in the RK equation and leads to
appropriate results according to the experimental data. However, in the case of fugacity, generalization
improves the results in Equation D and further deviates the results in the RK equation. The results show
that below the critical temperature, the van der Waals and Dietrici models do not offer a good prediction
of the behavior of the third virial coefficient. Therefore, more other models should be used to predict
their behavior quantitatively and qualitatively.

Keywords: Heavy water, Fugacity, Virial Coefficients, Redlich-Kwong equation, Dietrici equation
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