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COMPAIRING OF PERFECT GASES AND REAL GASES

In brief, we may state that Ideal gases have molecular interactions,
with the mass of the molecules receiving more attention. However, the
factors are altered by an unusually low temperature and high pressure.
The Bayel Maryot rule states that for Ideal gases, the effect of pressure
on the bulk at constant temperature has a constant magnitude, hence in
this instance, PV is equal to CONST (PV = constant). The attractive force
between molecules and the majority of molecules in actual gases (gases seen
in nature) should be investigated under high pressure and low temperature
(relatively). Actual gases in environments similar to Ideal gases must be
very dependent on the rule for Ideal gases. And it should be distinct from
the circumstances of ethylene gas. This indicates that gases differ from
the principles of Normal gases to the extent that their gravity increases as
a result of high pressure and a lower temperature. The distance between
molecules decreases when pressure is high enough and temperature is
low enough. However, the strength of molecular interactions has greatly
increased, which has the effect of changing a substance from a gas to a
liquid. As this method was once used to turn gases into liquids. Compressor
is the term used to describe the process by which gases are changed into
liquids. The compression factor of all perfect gases is z=1, and under any
pressure, it neither drops nor increases from 1. This is another contrast
between the behavior of perfect gases and real gases. However, this
behavior differs in real gases because they can have compression factors
that are diametrically opposed to 1, or (z£1).

Keywords: Ideal gas, Real gas, Carbon dioxide, compression factor,
compressor.
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Introduction

Generally speaking, gases make up the Earth’s atmosphere and cover the
entire globe, creating ideal circumstances for human life. Gases play a significant
role in human existence and make life easier. There are many distinct types of
gases in nature with varied states that can be referred to as ideal gases and Ideal
gases. It is crucial to understand the distinctions between real and ideal gases. Every
perfect gas cannot be a genuine gas, yet every real gas can be a perfect gas. It is
undeniable that perfect gases exhibit forces of interaction between their molecules,
and every observer can easily make out the volume of molecules present. With the
significant drop in temperature and rise in pressure, these factors, however, change.
In real gases, it is necessary to study the force of attraction between molecules
and the volume of gas molecules at high and low pressures. According to the laws
of gases, the effect of pressure on volume is a constant quantity for ideal gases
at constant temperature. Real gases must mostly abide by the law of ideal gases
when they exist in conditions that are similar to those of ideal gases, which implies
when strong molecules are separated (in this case, the pressure is low and the
temperature is high). Additionally, it differs from the conditions of ideal gases in
its opposite. In other words, the more gases diverge from the laws of ideal gases,
the more their density rises as a result of high pressure and low temperature. The
distance between the molecules will shorten if the temperature is low and the
pressure is high enough. However, the force of molecular interaction becomes
so strong that the substance transforms from a gas to a liquid. Gas liquefaction
is another purpose for this technique. Compressor is the name of the machinery
used to turn gases into liquid. Thermal energy is used to reabsorb the energy from
the gases in its surroundings in order to re-expand the gases and remove the force
between its molecules. On the other hand, the environment cools as a result of the
energy absorption by the gas.

Materials and Methods

In this research, the library method and information collection from various
scientific books related to the subject, have been used. The title that has been
chosen for research is certainly a very new, pristine and up-to-date subject and is
considered one of the most valuable parts of physical chemistry.

Ideal gas

Calculations can be used to demonstrate that a perfect gas truly is an ideal gas
in the field of physical chemistry. The distinction between perfect and ideal gases
can be explained by the fact that, as previously stated, there is no intermolecular
force between the particles of a perfect gas. However, a perfect gas is referred
to as such if all interactions between its molecules are uniform. Accordingly, a
perfect gas is ideal but an ideal gas is unquestionably not a perfect gas according
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to this definition. Small molecules in an ideal gas have average kinetic energies
that depend on temperature. The size of molecules and their intermolecular forces
are disregarded in the ideal gas law. For both high temperatures and low pressures,
this law is applicable [9].

Results and discussion

The ideal gas laws

Boyle’s law states that volume and pressure have an inverse relationship
when the number of particles and gas temperature are both constant.

At constant n, P V = constant, and T

According to Boyl’s law, an object’s volume reduces as its surrounding
pressure rises at constant temperature and vice versa [3].

2 - Charles’s law: When both the number of particles and the gas pressure
are constant, the volume and temperature will be closely related.

V= constant X T, at constantn, p P = constant X T, at constant n, V

According to Charles’ law, under isobar or constant pressure conditions, a
substance’s volume increases as its temperature rises, and its volume decreases
as its temperature goes down [1].

3 - Avogadro’s principle: When the temperature and pressure are constant, the
number of particles will have a direct relationship with the volume of the gas [5].
V = constant X n at constant p, T

Real gas

The perfect gas law is not exactly followed by real gases. At high pressures
and low temperatures, especially when a gas is about to condense into a liquid,
deviations from the law are crucial [5].

Since molecules interact with one another, real gases deviate from the
perfect gas law. Between molecules, positive forces help with compression while
repulsive forces help with expansion. Repulsive forces only become important
when molecules are virtually in contact; even at a scale measured in molecular
diameters, they are short-range interactions [7].

When molecules are quite close to one another but not necessarily touching,
intermolecular forces are significant. When molecules are far apart, attractive forces
are ineffectual. When the temperature is so low and the molecules are moving
at such slow mean speeds that they can collide with one another, intermolecular
forces become even more crucial. When the sample is under low pressure and has
a large volume, the molecules are typically so far away that intermolecular forces
don’t matter much and the gas behaves almost perfectly [11].

When molecules are only a few molecular diameters apart on average at
moderate pressures, attractive forces outweigh repulsive forces. Because of the
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forces pulling the molecules together, it is reasonable to assume that the gas in
this situation will be more compressible than a perfect gas [6].

For ideal gases, constant temperature is a constant number according to the
equations of the influence of pressure on volume, but in real gases, it’s important
to investigate the gas force between molecules and the volume of gas molecules
at high and low pressure. Real gases must be subject to the law of ideal gases in
a certain way when they are in conditions that are similar to those of ideal gases,
which implies when molecules are separated. And instead, it should differ from
ideal circumstances [8].

That is, the more the gases diverge from the laws of ideal gases, the more
their density rises as a result of high pressure and low temperature. Every gas has
a critical temperature at which it cannot condense under any pressure and is hence
incapable of condensing. The volume occupied by the gas at the critical temperature
and pressure is known as the critical volume. At the critical temperature, an
exceptionally high pressure is required in order to liquefy a gas, which is known
as the critical pressure [8].

The critical situation of the gas is the state of the gas at critical pressure, critical
temperature, and critical volume. The distance between the molecules will shorten
if the temperature is low and the pressure is high enough. However, the force of
molecular interaction becomes so strong that the substance transforms from a gas
to a liquid. Gas liquefaction is done using this technique. And the compressor is
the tool used to turn gases into liquids [10].

Thermal energy must be used to re-expand the gases and break up the force
between their molecules. This energy is absorbed by the gases in the surrounding
atmosphere, which also causes the atmosphere to cool. The same idea underlies
the operation of refrigerators and the ability to compress and expand gases at low
temperatures (enough to cool the dense gas) [2].

Except for several gases (N,, H,, and O,), which he could not liquefy even
at extremely low temperatures and high pressure in 1823, Faraday employed
low temperature and high pressure to liquefy CO,, NH2, and Cl, gas. Mendeleev
established the liquefaction of gases theory in 1860. Every gas has a critical
temperature at which it cannot condense under any pressure, and this value is
what we refer to as the critical temperature. The volume that the gas occupies at
the critical temperature and pressure is referred to as the critical volume. Nitrogen
must be under an exceptionally high pressure at the critical temperature in order
to liquefy it [9].

For example: the critical state of CO, gas is determined by the following
quantities.
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Figure (1) critical state of carbon dioxide gas [9]

At a temperature of +31.04 °C, a pressure of 60 atm CO, has a volume of
0.02Li Therefore, CO, turns into a liquid at a temperature of 31.3 and a pressure
of 60 atm. If the temperature is higher than the critical state, CO, will not turn
into a liquid under any pressure [4].

Here, the isotherm is studied at a temperature of 40, in the curve, three parts
can be indicated, CD, BC, EB, as can be seen in the figure, only in the EB part,
the gas obeys the Bayle-Marriot law, which decreases the gas volume at a certain
temperature. And is inversely proportional to pressure. In part BC, the volume
decreases to a constant pressure, which is a characteristic of the gas to liquid
transition. In the CD part, no noticeable decrease in volume is observed with the
increase in pressure, which means that the gas does not liquefy despite the strong
increase in pressure. Because this is not the property of gas-like substances,
but the property of the liquid state. The vertical percentage of the isotherm that
corresponds to the portion of BC that bends gradually diminishes until it ultimately
changes into a liquid at the temperature of 31.04 °C at the bending point at a very
high temperature [5].
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Figure (2) the variation of the compression factor, Z, with pressure [9]

The compression factor, Z, of a gas is the ratio of its measured molar
volume, Vm = V/n, to the molar volume of a perfect gas, at the same pressure
and temperature:

Vm

=VO

z

Because the molar volume of a perfect gas is equal to RT/p, an equivalent
expression is z=RT/pl/® , which we can write as
P Vm=RTZ
Because Z = 1 for a perfect gas under all circumstances, Z deviation serves
as a gauge of behavior divergence from ideal. All of the gases in the diagram have
Z =1 and behave almost flawlessly at very low pressures. All gases have Z > 1 at
high pressures, which means they have a higher molar volume than an ideal gas [9].
Conclusion
We conclude that ideal gases are often in molecular form, contain incredibly
small particles, and can pass through the smallest pores based on the studies and
research done on them. A perfect gas is one that completely abides by the ideal
gas law and also has temperature-independent heat capacity. A perfect gas is
made up of numerous identical molecules, hence it is insignificant to compare its
volume to that of its constituent particles. The volume and intermolecular force of
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a perfect gas cannot be determined. A real gas is a gas that does not obey the gas
laws under all circumstances of standard pressure and temperature. The research
of real gases also yielded the following conclusions. The gas departs from its
optimum behavior as it grows larger and larger. Real gas has a defined volume, a
force of intermolecular attraction, and its particle collisions are not elastic. Real
gas is affected by pressure, whereas ideal gas is not affected by pressure. And
another difference between the behavior of perfect gases and real gases is their
compression factor, because the compression factor of all perfect gases are, and
under any type of pressure, its compression factor neither decreases nor increases
from 1. But this behavior is different in real gases because the compression factor
of real gases can be opposite to 1, that is, it can be(z#1).

References

1 Ira N. Levine Physical chemistry. — Singapore : Singapore higher education,
20009.

2 Darrell D. Ebbing, Steven D. Gammon. General chemistry. —
New York : Mifflin, 2007. [Electronic resource] https://zlibrary.to/pdfs/general-
chemisty.

3 Jacqueline I. Kroschwitz. General chemistry. Melvin Winokur : —
Von Haffmann press, 1990.

4 Clifford E. Dykstra, William M. Davis. Physical chemistry. — USA, 1971.

5 Lenos. Lolang. General chemistry, translator : Afsar Sayar. — Tehran :
Sazman publication, 1350.

6 Linus. Pauling. General Chemistry. — San Francisco, 1970. [Electronic
resource] — https://zlibrary.to/pdf/general-chemistry-6

7 Mohammad Anwar. Sharifi. Physical chemistry. — Kabul : jahan Islam,
2018.

8 Momhad Sardar. Musamim. General chemistry. — Kabul : Yaqoobi
publication, 2015.

9 Peter Atkins, Julio de Paula. Physical chemistry. Eighth Edition. New
York, 2010.

10 Samadi. Ali Afzal, General chemistry. Tehran : Islamiah publication,
1377.

11 Jan. Delyamz, Modern chemistry translator: Reza Quli Ahmad. —
Tehran : Tasweer publication, 1351.

Material received on 15.06.23.

44



Becruuk Topaiireipos yuusepcutera, ISSN 2710-3544 Cepust Xumuko-ouonoeuyecxas. Ne 2. 2023

*P. Hupynaa’, X. Myxammeo?

'CamaHTaH yHUBEPCHUTETI,

Ayrancran, CaMaHras K.;

23abyn yuuBepcureti, Ayrancran, Kanaarap K.
Martepuan 15.06.23 Gacmara TycTi.

NAEAJI TABJJAP MEH HAKTBI I'A3JIAPJbBI CAJIBICTBIPY

Kvickawa aiimkanoa, uoean 2az0apvinvly MONIEKYIANbIK 03apa
opekemmecynepi oap, MONEKY1anapobly MACCACLIHA KOOIpeK nasap
ayoapuinadel den anuma anramvl3. [ecenmen, gpakmopaap soemmen
MbIC MOMEH MeMNepamypa Mmemn dHco2apbl KvlcblMmen oszepedi. baiien
Mapuom epesiceci udean 2aszoap ywin mypakmel memnepamypaoazul
KbICLIMHbIY Maccaza ocepi mypakmol wamaza ue 060aaovl, oemex,
oyn acazoarioa PV CONST (PV = mypakmet) men 6onaovl. Haxmol
eazoapoazvl (mabusamma Keszoecemin 2a30ap) MONEKYIALAP MeH
MONEKYAANAPObIY KONWINIZ] apacbiHOA2bl MapmulMObl Kyuimi H#co2apbol
KbICLIMOA JHCOHE MOMeH memMnepamypaoda (caivlcmvipmansl mypoe)
3epmme)y Kepek. uoedan 2a30apblHa YKCAC Opmanapodeabl HaAKmsl 2a30ap
udean 2azoapul epegicecine ome moyendi bonyvl kepek. Kowne on smunen
2a3bIHbIY JHCA20AIAPbIHAN epekuieneHyi kepek. byn eazoapoviy Kanvinmol
2a30apObll NPUHYUNIMEPIHEH JHCO2apbl KbCLILM MeH MOMeH memMnepamypa
HOMUIICECTHOE aYbIPIbIK KYUi apma mycemin 0spedicede epeKiue/leHemiHiH
Kepcemedi. Monexynanap apacvinoazvl KaublKmMulK KblCbIM HCEMKIIIKMI
2ACO2apbL AHCOHE MEeMNEPAMypa HcemKinikmi momen 6oaeamn Kkezoe azasobl.
bipak monexynanvix opexemmecynepdiy Kywi aumapiavlkmaii ecmi, Oy
3ammol 2a3 KyUiHeH CyUblKMulKKA ayblcmbipyad scep emeoi. Oumxeni 0y
a0ic 6ip ke30epi 2az0apobl CyUbIKMbIKKA AUHATIObIPY YUliH KOJIOAHbLI2AH.
Komnpeccop — byn eazoapoviy cyliblKmvlKKa auHALy RPpoYecin cunammay
ywin Konoanviiameln mepmun. bapaviy mamawa 2azoapoviy culebliy
K03 puyuenmi z=1, xe3 Keneen Kpicoimoa on 1-0en memernoemetioi Oe,
ecneidi de. Byn mamawa eazoap men Hakmol 2a30apovly MiHe3-KYIKbl
apacwinoazel mazvl 0ip Kapama-Kauubslislk. [ecenmen, 0y MiHe3-KYablk,
Haxmol eaz0apoa epexuienenedi, oumKeHi oaapoa ouamempansoi mypoe
1 nemece (z#1) Kapcol 6onamvin Kpicy (pakmoprapvl 601Ybl MyMKIH.

Kinmmi cez0ep: Hoean 2az, Hakmol 2a3, KomipKbliuksl 2assl, Kbicy
K03 uyuenmi, komnpeccop
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CPABHEHMUME UJEAJIBHBIX I'A30B U PEAJIBHBIX I'A30B

Kopoue 2o60ps, mbl Modicem koncmamuposama, umo udealbHoie 2a3vl
UMerom MONeKyIApHble 83aUMOOelCMBUs, Npu dMOM 0ObUe GHUMAHUSL
yoensemcs macce monexyi. OOHAKo Gakmopvl UIMEHAIOMCA HeOObIYHO
HU3KOU memnepamypotl u 8bicokum oaenenuem. Ilpasuno batiens-Mapuo
enacum, 4mo OJid UOeaNbHbIX 2A308 GAUAHUE 0ABleHUS HA 00beMm npu
NOCMOAHHOU MeMnepamype umeem NOCMOAHHYIO eTUHUHY, NOIMOMY 6
amom cayuae PV pasno CONST (PV = koncmanma). Cuny npumssiceHust
MeNCOY MONEKYIAMU U OONbULUHCIIBOM MONEKYL 6 PealbHblX 2a3aX
(eazax, HabOOAeMbIX 8 Npupooe) ciedyem Uccied08ams NPU 8bICOKOM
odaenenuu u HU3KoU memnepamype (omuocumenvno). Pakmuueckue
2azvl 8 cpedax, NOOOOHBIX UOEATbHbIM 2a3AM, OOJIHCHbL CUTLHO 3A8UCEMNb
om npasuna 0s UOedrbHbIX 2a308. M 5mo 00ndcHO Oblmb OMIAUYHO Om
06cmosAmMenbCma 2a3000pa3Ho20 dMuieHd. Imo yKazvlédaem Ha Mo, 4mo
2a3bl OMAUYAIOMCI OM NPUHYUNOE HOPMATbHBIX 24306 MeM, YMo UX
NIOMHOCHb YEEIUUUBACTICS 8 Pe3VIbmame 8blCOK020 0asaeHus U bonee
HU3KOU memnepamypbl. Paccmosinue mesicoy mMonexyiamu ymeHoiuaemcs,
Ko20a OasnieHue 00CMAmMoO4HO 8bICOKOe, d memMnepamypa 00CmMamoyHo
Huskas. OOHAKO CUTbHO B03DOCAA CUNLA MOAEKYIAPHBIX 83aUMOOECBULL,
6 pesyibmame 4e20 8ewecmeo Npespamulocs U3 2a3d 6 HCUOKOCHb.
Tax kak smom memoo K020d-mo UCHONb30GANCSA 0N NPEBPALeHUs.
2azo8 6 Jcuokocmu. Komnpeccop — smo mepmun, ucnonvsyemulii 0Jis
onucanus npoyecca, npu KOMOpoM 2a3vi NPEBPAUAIOMCsL 8 HCUOKOCTIU.
Kosghpuyuenm cocamus écex cosepuiennvix 2azos pagen z=I, u npu
J1060M OasieHuU oH He nadaem u He ygeauuugaemcs om 1. Dmo ewe 00HO
pasnuuue mexncoy nogedeHuem UOedrbHbiX U peanbHulx 2a308. OOHAKO
9mMo nogeodenue OMIUIAeMcsl 8 PeanbHblX 2a3aX, NOMOMY YIMO OHU MO2YM
umemsv KodQpduyuenmol cocamusi, OUAMEMPAILHO NPOMUBONONONCHBLE
Lunu (z#1).

Kurouesvie cnosa: udeanvhwviii eas, peanvhbvill 2a3, YeaeKUCavlll 2as,
KO3 uyuenm cocamus, Komnpeccop.
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