050126 Quiz Intrinsic Viscosity Lab
The viscosity of a solution,s, is generally higher than that of a pure solvent, 0, since the solute displaces a certain volume of the solvent.  The displaced volume is related to the concentration of solute, s, (mass solute/volume solution).  We can express this through a Taylor series, 

s = 0 (1 + [] s + []3 s2 + []4 s3 + …)



(1)
a)  Under what condition can we consider only the first two terms in the Taylor series expansion?  Show that this assumption leads to the standard definition of the intrinsic viscosity, [].  What are the units of intrinsic viscosity?

b)  The capillary viscometer uses Poiseuille's law for capillary flow.  Give Poiseuille's law for gravity driven flow and show that the viscosity is proportional to the time required for a fixed volume to flow through the capillary, 1/Q, where Q is the volumetric flow rate.
c)  Consider a mixture of 3 monodisperse polymers of different molecular weights in increasing order, A, B, C.  If a mixture of these 3 polymers in dilute solution were run through a GPC (HPLC) instrument what would be the order of elution of these three?  Why functionality would you expect between elution time and molecular weight?  If polymer B were crosslinked but of the same molecular weight would this change your answer?
d)  Describe a GPC instrument and explain how separation of molecular weights occur.

e)  Explain how a light scattering detector works on a GPC.  What is a Zimm plot?  Is a Zimm plot necessary for a GPC?

f) The Ayre’s Watt GPC uses a bridge viscometer.  Explain how to build a bridge viscometer and the principle of how it functions.

