
Live Webinar Q&A Sheet: 

Branching Revealed: Characterizing Molecular Structure in 
Synthetic and Natural Polymers by Multi-Angle Light Scattering 

The recorded webinar may be viewed here. These questions were submitted by live 
viewers. Additional information on FFF-MALS and Wyatt instrumentation may be found 
on the Wyatt Library under Webinars, Application Notes, Featured Publications and 
Bibliography, as well as on the corresponding Product and Theory pages of our website. 

Please contact info@wyatt.com with any additional questions. 

Q: Is this A4F compatible with all solvents used for SEC? 

A: Yes, it is compatible with most of SEC solvents. The exception is DMSO. 

Q: What information about polymers can we get from just a plot of intensity vs 
wavenumber in multi-angle light scattering? 

A: Limited information about the shape of polymer molecules (e.g. random coils versus 
compact spheres) can be obtained from the particle scattering function. However, this is 
limited to high-molar mass polymers. 

Q: Can valid conformation plot be generated with a miniDAWN (3 angles)? 

A: Yes, it can. 

Q: How does dn/dc impacts MALS results? 

A: Dn/dc affects the molar mass. When RI detector is used as a concentration detector 
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the N % error in dn/dc results in N % error in molar mass. In batch MALS the N % error in 
dn/dc results in 2 N % error in molar mass. 

Q: If we measure only 15 and 90 degrees LS, will it give accurate Mw? 

A: Solely two angles do not permit to judge the goodness of the fit of the relation 
between the light scattering intensity and the angle of the measurement. I would suppose 
three angles as minimum for accurate molar mass and RMS radius. 

Q: Can one study branching if one doesn’t have linear polymer standards? 

A: Yes, it is possible to detect branching from the slope of the conformation plot or 
from the slope of the Mark-Houwink plot. It is also possible to differentiate samples 
mutually using overlay of conformation plots, Mark-Houwink plots or molar mass versus 
elution volume plots. However, without linear polymer it is impossible to calculate 
branching ratio g. For the conformation and Mark-Houwink plots it is possible to use 
literature values of the slope and intercept. 

Q: Can we differentiate between different branching pattern, such as star or comb? 
How about in copolymers? Can we find branching in copolymers? 

A: The shape of the polymer molecules can be estimated from the particle scattering 
function, but this is limited only to polymers with very high molar mass. It is possible to 
detect and characterize branching in copolymers, especially in case of chemically 
homogeneous copolymers. In case of chemically heterogeneous copolymers the change of 
dn/dc with chemical composition may affect the accuracy of molar mass. 

Q: What are traditional stationary phases for A4F columns, and how do the cost of A4F 
columns compare to SEC columns? Are there preparative A4F columns available? 

A: There is no stationary phase in the A4F channel. The membrane of the channel is 
mostly from regenerated cellulose. The price of the channel is comparable with the price of 
SEC column, but the channel is practicably indestructible. The cost of the membrane that 
needs to be replaced once per several weeks is a small fraction of the price of the SEC 
column. A semipreparative A4F channel is available, but the possible mass load is much 
lower compared to column chromatography. 

Q: Could you elaborate how to calculate branched units per molecule from g? 
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A: 

Q: Are there any examples of natural polymers studied by this technique? 

A: Polysaccharides. 

Q: For A4F, what is the largest (or smallest) size particle that can penetrate the 
membrane? 

A: The smallest molar mass is about 5000 g/mol. 

Q: Do different types of linear polymers (e.g. polystyrene and polyethylene glycol) have 
the same slope in the confirmation plot? 

A: Yes, the slopes of linear polymers in thermodynamically good solvents are about
0.58. 

Q:  Can temperature gradient interaction chromatography (TGIC) also be used to 
analyze details of branched polymers? Do you have any experience in this technique? 
Do you see have any comment in between TGIC vs A4F ? 

A: Yes, TGIC can separate branched macromolecules, but the method is not generally 
applicable to all polymers. 

Q: How do you deal with changes in the Zimm plot and dn/dc in mixtures of linear and 
branched polymers, or in an unknown sample? 

A: Dn/dc does not depend on the degree of branching. 

Q: Is it possible to adapt this technique to discern between alpha and beta helix 
conformations? 

A: I do not know. My guess is not. 

Q: In evaluating a switch to A4F, what are drawbacks compared to SEC? For example, is 
clogging of semi-permeable membrane a frequent problem? 

A: The most important limitation is given by the fact that everything below about 5000 
g/mol penetrates through the membrane. The clogging of semipermeable membrane is not 
a common issue. 
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Q: How accurate can be the conformation plot for the characterization of polydisperse 
protein samples by AF4-MALS? 

A: A4F-MALS can provide accurate conformation plot for any polydisperse polymer 
assuming the RMS radii are larger than 10 nm. 

Q: Is it possible to plot the hydrodynamic radius instead of the RMS-Radius in the 
conformation plot for comparing the branching of small polymers? 

A: Yes, it is possible. 

Q: Is the Mw value affected in MALS if the molecule is the type that has the anchor type 
of phenomenon where high Mw values elute in the low Mw region? 

A: The weight-average molar mass is always correct as it is measured by the first 
principle of MALS. The anchor phenomenon affects the accuracy of molar mass distribution 
and the accuracy of the conformation plot. 

Q: Is A4F is useful for separation of cross-linked polymers, either covalently or 
otherwise? 

A: A4F can separate any colloidal system. If the cross-linked particles form a stable 
dispersion they can be separated. 

Q: Can we know the density of branching by Mark-Houwink plot analysis, otherwise 
sometimes called K parameter? 

A: Mark-Houwink plot can describe the degree of branching. Branching can be 
identified by the slope of the Mark-Houwink plot. K parameter is an intercept of the Mark-
Houwink plot and has no direct relation to branching. 

Q: Can you describe some disadvantages of A4F? 

A: The major disadvantage is giving by permeation of oligomeric fractions (if they are 
present in the sample) through the semipermeable membrane. The A4F technique cannot 
be used for the characterization of samples containing a substantial part of oligomers. 

Q: How can g or g' be obtained for polymers where the composition of the branch is 
different from the backbone, such as molecular brush polymers? 

A: The branching can be identified from the slope of the conformation or Mark-
Houwink plot. The limitation of the calculation of branching parameter would be due to 
unavailability of suitable linear counterpart. 
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