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Purnell and co-workerP have shown that the gas chromatographic behaviour 
of mixed stationary phases can be generally described by the simple equation 

where Ki and Ki are the partition coefficients for the pure liquids A and B, respec- 
tively, and p represents the corresponding volume fraction. All published data 
relating to infinite dilution partition coefficients (K) were found to fit the above equa- 
tion_ If the stationary phase is composed of more than two solvents, the retention of 
any solute can then be calculated from the following general equation: 

In fact, the solvent properties of liquid mixtures seem to be simply related to those 
of the pure components. To explain this unexpected behaviour of physically mixed 
solvents of different natures, a “local immiscibility model” was postulatedL, so that 
there “is no random mixing in A + B mixtures, but rather a high degree of aggrega- 
tion such that the local concentration of A is always that corresponding to pure A”. 

It is interesting to consider whether copolymers can be treated in a similar 
manner to physical mixtures if they are used as stationary phases in gas-liquid chro- 
matography (GLC). Assuming a given overall composition and comparing a homo- 
polymer blend with a copolymer, the microscopic “degree of mixing” is determined 
mainly by covalent bonding and is definitely different if incompatible polymers are 
considered. 

In this work, polystyrene-polybutadiene copolymers with different structures 
and polymeric blends of the two homopolymers on Chromosorb W (AWJDMCS) 
were considered. Benzene and some n-alkanes were injected as solutes at a-column tem- 
perature of 170’. To establish the GLC conditions, the column temperature obviously 
has to be well above the glass transition temperature of both polymers. 

-At first, the validity of eqn. I was tested by using a series of polystyrene- 
polybutadiene blends as stationary phases. From the measured specific retention 
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volumes of the pure polymers (c), the absolute and relative retention data of the 
polymeric blends can be calculated from the folIowing equation if density changes 
are considered to have only a negligible influence (Fig. I): 

The data obtained in this way agreed well with the measured retention indice 
(Table I and Fig. 2), thus confirming the validity of eqn. 2. It should be noted that 
the same results were obtained with different degrees of mixing, whether a column 
in which the polystyrene and polybutadiene had been mixed prior to coating the sup- 
port or whether a column made by physically mixing a polystyrene stationary phase 
and a polybutadiene stationary phase was used. 

20 

Fig. 1. Interpolation between experimentaUy determined Vi vahxes for homopoIynms A and B 
assuming the validity of eqn. 1. 

The retention data of some commercial styrene-butaciiene copolymers with dif- 
ferent sequence strnctures were studied, and their overall chemical compositions were 
evaluated gas cbromatograpbidly by using Fig. 2 as a calibration graph. Table II 
shows the excellent agreement between the @ecification of the polymers given by the 
manufacturer and the composition data obtained with the GLC method_ It should 
be emphasized that this is especially true for copolymers with difherent sequenke 
length distributions. Hence no information on sequence structure can be derived from 
GLC partition experiments. 



386 

Degree of m&kg 

Mixture of separated support beads 789 
Deposition of both homopolymers from one solution 790 
Pzrtial block polymer ias 
Graft po&Uei __ 7% _-~ 
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Fig. 2. Comparison of retention index values: solid line, calculated from Fig. 1; 0, -experimental 
values for polymer blends; A, experimental values for copolymers (numbers acoording to Table-II). 

TARLE II 

VALIDITY OF EQN. 1 FOR COPOLYMERS WITH DIFFERE NT SEQUENCE STEXUCIXJFXES 

Copoiymer Proaker Sequence structure PoiybutiidiMe(%) 

-FwmF&2 4%zzh?eF 



h ConChlsiOLp, the Validity Of eQSL 1 has been deIIlOEl&Fated fOF -C&OIyIIleFiC 
sykems. XII geneA, more attention should be paid to polymeric blends and copol- 
ymers as non-volatile mixed stationary phases in analyticA gas chromatography if 
all of the possible variations in co-monomet composition are considered. 
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