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Problem : If a 5% solution of a monomer A containing 10 mol/L of peroxide P is polymerized at
70_C, 40% of the original monomer charge is converted to polymer in 1 h. How long will it take
to polymerize 90% of the original monomer charge in a solution containing (initially) 10% A and
10-2 mol/L of peroxide
P?

Answer:
Answer:
Approximating (1 — e %"2) by kzt/2, Eq. (6.31) becomes

i FE 12
-Infll-p) = kp|’?{‘i

SN ) | e
.Iﬁ_-i_. |

Runl- -In06 = E(10*molL 17 (1w

Run?2 —In01) = E(102melL 11"

where X is a lumped constant, same for both runs. Talang ratio to eliminate X, ¢ = 0.1(In0.1/In0.6) = 0.45h.

[ Jia

Problem 6.24  Suggest a kinetic scheme to account for the following charactenstics of free-radical poly-
menzation of allyhe monomers

(a) Ry 15 very low with [ist order dependence in imtiator concentration.
{(b) DP, is very low and independent of monomer and mmtiator concentrations.

(¢) Deuterated allylic monomer possessing allylic C-D bond has sigmlbantly
higher R than the normal allyhe monomer.

Answer:
(a) Since the allylic radical formed [Eq. (6.125)] has high resonance stability, it does not initiate new chains.
Chain termination oceurs predominantly by chain transfer. At steady state,
d[M-]
dt
Combination with Rp = &g [M-|[M] and B; = 2 f%;([I] leads to

= Ri —krp[M-1[M] =0 (P6.24.1)

koRi  2fkpkall]
Ern K

For degradative chain transfer, &p < K. Therefors Bp is very low. Equation (P6.24.2) shows that Rp is
(&=t order in [TI].

Ry (P6.24.2)

B _ B | HIMIM &
s R; R; Kerpa [M* ] [M] Rerpa
Thus DPy is constant and very low.

(k) DP, = v =

() The C-D bond being stronger than the C-H bond due to its lower zero point energy, the degradative chain
transfer is less in the deuterated monomer and Rp 1s hagher.
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