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Relation between C; and C, (Derivation)

q, = C, AT = AU (at constant volume) (2-23)
q, = C, AT = AH (at constant pressure) (2-33)

Luis ooz ol daid o dylymd! dadl O] JI S92 &lId 3 Gumaadly €, > €, dusd & Zlisund)l Sy (2-33) 9 (2-23) idolaall oo
SN Byly> Ay ady I Jaiid Aldiall AUl ppazr pdstiuad Cus il @ o dyylydl dadl Al (§ Juas Y @dllg dued Jad
AU = zero ded zuas plad! Byly> dyd adls Y badie cldlg AT IMS- (0 (pUaI)

cpUaddl § Bylymedl 035 I ABLEYL By S e @Bl JUa) wis el Jik Lwie Juase col Jaid caod dyylysedl dadl OB Jaldall
1A Juass Glhal pladl 9 gl e g9l Ly PAV dasd s (asgaidly (2-25) dslaadl JI ggayl lie Uy

AH = AU + (pAV.= ART) (2-27)
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AH = AU + RAT (Charles’s law) (2-34)
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C, = Cy +R (2-36)
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C,— Cy =R, for one mole of ideal gas (2-37)

nC,— nCy = nR, for no. of moles of ideal gas (2-37)
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qy, = C, AT = AU (2-23)
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OR AU = C,= —Z= 3 nRAT (2-38)
AU =q, =C, = %R (2-39)
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AU = q, (nC,AT) — pAV (nRAT) (2-6)
q,(nC,AT) = AU + pAV(nRAT) Rearranging the equation
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nCyAF = 5 nRAT + nRAF (2-40)
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C,=-R+R (2-40)
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> isi (2-41)
Cp = ER where this is prove that C, > Cy
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C,~Cy = R, (20.785-12.471)Jmol  'K-* = 8.314 Jmol 'K!
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Molar heat capacities for ideal gases

C, Cy C, — Cy
Type of Molecule Gas (3/mol K) (3/mol K) (3/mol K)
» Monatomic Ideal 2R=120.79 I SR=1247 I I R =831
» Diatomic Ideal TR =29.10 2R =20.79 R=831
» Polyatomic Ideal 4R = 33.26 3R =24.04
Molar heat capacities for various gases (J mol?® K1)
GGS Cp Cv Cp_ Cv y = Cp/Cv
Monatomic gases
He 20.8 12.5 8.33 1.67
Ar 20.8 12.5 8.33 1.67
Ne 20.8 12.7 8.12 1.64
Kr 20.8 12.3 8.49 1.69
Diatomic gases
H> 28.8 20.4 8.33 1.41
N2 29.1 20.8 8.33 1.40
02 29.4 21.1 8.33 1.40
CcO 29.3 21.0 8.33 1.40
Cl2 34.7 25.7 8.96 1.35
Polyatomic gases
CO2 37.0 28.5 8.50 1.30
SO:2 40.4 31.4 9.00 1.29
H20 35.4 27.0 8.37 1.30
CHa 35.5 27.1 8.41 1.31




Example: Estimate the molar heat capacity of nitrogen.

Solution: Because the N, gas here is diatomic so:

5 5 ~1p-1 11
Cv=ER=28.314]mol K =20.785] mol K

Homework : Calculate the molar heat capacity of helium gas, (helium is a monatomic gas and it is ideal gas).

* All homework should be sent to google classroom:
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