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14.19 (a) This portion of the problem asks us to determine the ratio of butadiene to acrylonitrile repeat
units in a copolymer having a weight-average molecular weight of 250,000 g/mol and a degree of polymerization of
4640. It first becomes necessary to calculate the average repeat unit molecular weight of the copolymer, m, using

Equation 14.6 as

M
M= —n - 250,000g/mol _ ., 40 g/mol

If we designate fy as the chain fraction of butadiene repeat units, since the copolymer consists of only two repeat

unit types, the chain fraction of acrylontrile repeat units f, is just 1 - f,. Now, Equation 14.7 for this copolymer

may be written in the form
m = fymy + fom, = fymy + (1 - f)my

in which m,, and m,, are the repeat unit molecular weights for butadiene and acrylontrile, respectively. These values

are calculated as follows:

m, = 4(Ac) + 6(Ay) = 4(12.01 g/mol) + 6(1.008 g/mol) = 54.09 g/mol

m, =3(Ac) + 3(Ay) + (Ap) = 3(12.01 g/mol) + 3(1.008 g/mol) + (14.01 g/mol)

=53.06 g/mol.

Solving for f, in the above expression yields

(o= m-m, _ 53.88g/mol — 53.06 g/mol _
b 54.09 g/mol — 53.06 g/mol

Furthermore, f, =1 —f, =1-0.80 = 0.20; or the ratio is just

f
b - 080 _
f, 020

(b) Of the possible copolymers, the only one for which there is a restriction on the ratio of repeat unit
types is alternating; the ratio must be 1:1. Therefore, on the basis of the result in part (a), the possibilities for this

copolymer are random, graft, and block.

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes only to
students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work beyond that permitted
by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner is unlawful.



