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CRITICAL REVIEW
Melt chain dimensions of poly (ethylene-1-butene) copolymers via small angle neutron scattering-Fetters LJ, Graessley WW, Krishnamoorti R, Lohse DJ-Macromolecules 1997, 30, 4973-4977

The authors have calculated the radii of gyration for a series of poly (ethylene-1-butene) copolymers of varying ethyl branch content as a function of temperature in the melt via small angle neutron scattering (SANS). The characteristic ratio was also measured. These results were compared with those obtained from theta solvents and from rotational isomeric state theory (RIS).1
The first striking deficiency of this work is the complete lack of any sort of a conclusion of the data presented. The entire paper is a presentation of the data and its comparison with some old literature. However the implication of the work done is completely missing and a feeble attempt is made to explain the observed trends. Some of these problems will be highlighted below.
One of the first observations of the SANS data was the variation of the R02/M with the ethyl branch content (α) (fig. 1).This the author believes is unexpected and contrary to existing literature. However, this is based on the analysis of the SANS data according to Ref.2. 

 In this work a Debye function is used to fit the data. However a very narrow range of data has been used for the process. The fact that the plot of q2S(q)/v Vs q just flattens out is supposed to be an indication that the component is Gaussian. But the curve is flat over a very small region and would have probably bent downwards at higher values of q. 
This meant that q2S(q)/v would have decreased at higher values of q and thus the increasing mass fractal dimension of the randomly branched copolymer. In that case the decrease of R02/M with α would have been an acceptable conclusion. Thus the unexpected nature is determined on the basis of unsubstantial data in the previous literature and should not be conclusive. The author also claims that the previously followed RIS approach has underestimated the variation of the chain dimensions with the branch content. However at no point does he explain clearly how it is dependent on the molecular weight and thus it is extremely difficult to obtain a relation between df and α.
Previous literature has indicated that the mass fractal dimension of randomly branched copolymer is greater than 2. Work has indicated that it is around 2.28.3 It was also suggested that the mass fractal dimension is given by df=2D/(2-D) where D is the spectral dimension. For Gaussian polymer coils it is 1 and for randomly branched copolymers it is around 4/3 thus indicating that df is greater than 2.4 Thus it is hard to assume Gaussian fit for the co polymeric components as is the basis of the analysis. This could be a possible explanation for the decrease in the characteristic ratio with respect to α. This was not explained by the authors in their work. Thus the authors have based the findings in this paper on the analysis done in a previous work2 which itself is based on insufficient data and incorrect assumptions. 
The authors also allude to a masking behavior in their conclusion. However they do not clearly explain the nature of this masking behavior. It does not substantiate their claim that there is a basic flaw in extracting the chain dimensions from intrinsic viscosity measurements. They also believe that a polymeric chain behaves differently in a vacuum as compared to melt.5 However the exact nature of these differences and how they validate the techniques used by the authors is not explained.

The results obtained are also selectively compared to some previous work to prove the similarities between them and to validate them.6 Again they are compared to some other results based on the RIS theory which does not match with them and in this case the previous work is held incorrect. However for this the authors need to come up with an explanation to validate their work over that done prior to them. Only then can we accept their conclusions. Such an explanation is completely missing.
On the whole the paper is a data fitting exercise and comes up with some observations which are left unexplained. The analysis of the measurements was based on inadequate data and wrong assumptions and thus cannot be completely accurate. A number of definitions, procedures and inferences were just referred to previous literature. No attempt has been made to explain the phenomena observed. Thus this publication can be called as a data presentation but has no outcome whatsoever. Unless a more comprehensive attempt is made to explain the observed results this work does not merit a publication.
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