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It is well known that in classical gas chromatography (GC), where the column 
temperature, the inlet pressure of the carrier gas and different GC parameters are 
constant, the compressibility correction factor j (ref. 1) is also constant. However, 
this is not so in programmed-temperature, programmed-flow and double-programmed 
(temperature and flow) gas chromatography (PTGC, PFGC and DPGC, respectively), 
where both the inlet pressure of the carrier gas and j change. Although in practice 
this can be allowed for by taking the arithmetical mean value of the values ofj at the 
initial and final times of programming, this procedure cannot be justified theoreti- 
cally. From the literature a-4, it seems that there is no solution to this probleti, which 
is of concern in important theoretical research. 

Jn the present paper, the determination of the exact value of the compre&ibility 
correction factorj in PTGC, PFGC and DPGC is described. 

THEORETICAL 

Consider the fundamental definition described by James and Martin’: 

j=;($+) 

where 
.i = compressibility correction factor’ 
P = relative pressure drop of column: 

P = pi ( ) PJ 

(1) 

(2) 

Pl inlet pressure of carrier 
PO = outlet pressure of carrier gas. 
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J j*dP 
jPTCiC = p” _ p 

e 0 
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(10) 

r d3 0.75*2.3*10g(P2 + P + I)+ 2-arctg 
(2P -t- 1 ) 1-m 

1/3 = 
1 0.03 1 1.K.l 

= 0.7740, 

The arithmetical mean value was: 

0.7791 + 0.7690 
2 

= 0.7740s. 
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