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3.7 	 EMPIRICAL HEAT-CAPACITV EXPRESSIONS 

Although theoretical values of C. can be determined (or ideal gases (see Sec. 3.11), the equations 
for Cv for the condensed states of matter are much more complex, and empirical relations of the types 

C,,-a+bT+cT'+dT' 	 (3.22a) 

C!'=a+bT+c'r, (3.22b) 

are often used for these phaseS and also to represent actual data for gases. 

EXAMPLE 3.8. The values of a and b in (3.228) for aluminum are 20.7 Jle-' mol-' and 0.012 4J K-' mol-I, 
retlpe<tively. C.lculale AH for he.tinl aluminum from 2S'C 10 100. ·C. 

Usilll (3.15) lives 

AH - JT, (a+bn 1iT- a(T,- T,)+!:b(T,'- T,') 
T, 

-(20.7 J Jr.-' mol-'l(37) I(. -298 K) +l:(o.ol24J Jr.-' mol-')[(313 1(.)' - (298 Kl'J 

-1860Jmor l 

3.8 C. FOR IDEAL GASES 

For I mol of an ideal aas, C. = (aE(thermal)/aT)•. The contributions are 

C.(trans) =iR (3.23a) 

{ 
R' 

C.(rot)­~R 
for a diatomic or linear polyatome molecule 
(or a nonlinear polyatomc molecule 

(3.23b) 

(3.23<) 


(3.234)C.{elec) '" R [~-(%)'] 
where x" Q, and Q' have been previously defined by (3.7) and (3.8) and 

Q'-1Bj(~)' e-·,I>T 	 (3.8e) 

If nuclear contributions are included, (3.23d} i. used to determine these contributions. 

EXAMPLE 3.8. The heat capadty ratio C"t C. for a pi was experimentally m_llred as 1.38. If the empirical 
fomtllia i. ABA, wbat con ......on. can be made eonoemilll the .tructure? 

Mllminl the las 10 be ideal, (3.18) ..ves 

C,,-C.+R 

which upon Sllbotilution inlO the desired ...tio slv,", 

C~: R _ 1.38 or C. _ 2.63R 

If vibrational eontribuliolll are nesleeted, C. -l.SR (or a linear triatomic pi and Cv - 3.0R for a nonlinear 
triatomic las. Mllmlna the dill_nee of O.UR 10 be from vibrational <lOfttribudolll. Ibe pi I, linear. 

3.9 Cy FOR CONDENSED STATES 

Many meta'" at room temperature have an averaac value of C" - ;'IS.9 J K- I mol-I, Uslna this in 
combination with (3.13) generates the Ia.... of Du.'OftB a"4 Pet/I. which can be used to determine 


