In the fully extended zig-zag chain, all carbon-carbon bonds are arranged in
the trans conformation as shown below (hydrogen atoms not shown). For
sp® hybridized carbon atoms, the bond angles are 109.5° and the length of
each carbon-carbon single bond is 1.54 A. Thus, geometry shows that each
bond contributes about 1.26A to the length of the chain.

Polyethylene is (-CH,- CH,),

@ = «ll trans -
Q = ioq}s‘:
P = L5YA

l \) gqf? Ql: 35'3“50
£ = p*““Wf)éassaar) W 2 = 1,344
L

To calculate the length of this fully extended chain, we need to determine the

number of bonds in the polymer chain.

Recall that ﬁn= 5{)“(—1{/[—0) In this case M, = 28 g/mole (structural unit
molecular weight). Hence, fora M, of 80, 000 g/mole, the degree of
polymerization (Dp,) = 2857.

Since we have 2 bonds per structural unit (also-a repeat unit in this case), the
length of the fully extended chain is = 2x 2857x(1 26A) =7199 A or 719.9

nm.
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