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Abstract: The equation of polymerization rate of L-alanine NCA initiated
by n-butylamine in acetonitrile was determined by measuring the CO, evolved
in the reaction. Though the reaction was heterogeneous as acetonitrile was
nonsolvent for poly-L-alanine, the rate of polymerization could be represented
as second order rate equation which was first order with respect to monomer
and initiator concentrations, respectively. The polymerization rate of L-alannie
NCA proceeded fast in early step from initiation until about 70 minutes but slow
in the next step, and in each step, the reaction rate constants were obtained
at temperature range from 0°C to 35°C. The activation energies in fast and

slow rate step were 3.7 kecal/mole and 4.1 kecal/mole, respectively.
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Figure 1. Polymerization rate of L~alanine NCA in
acetonitrile at .30 °C. [Mo]=0. 217 mole-/)
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Figure 2. %[I] vs [I].

Polymer (Korea) Vaol.2, No.5, November 1978




Acetonitrile %o A} 1L-Alanine NCA 9| H| & KK HEE

294 £EFAE ez gl

HAREC] #Tr w3 HEBREEYE =9
oA 2 BEste HifelAY EAEE WA
30~35¢]c},

EAREZ o2 oo MEERE kr(/mole
min) ¥ 2w ExEHE k(I/mole. min)
2} &l Figure 19] slope 3-8 Table 10} %
g vhepro] o2 [I]o] Hdh k11 2 ALIIZX
& 2% 7 A

Table I %[I] on the [Mo]/[1]

B kD kE T3] Table Dol #R3S1

[Mo]/[1] | k(1] x103[min1]

£,[1]1x10%[min~]

20 24.7

50 10.2 6.92
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Figure 3. Polymerization rate of L-alanine NCA in
acetonitrile. [Mo]=0.217 [mole-/71]
[11=0.00217 [mole-I-1]
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30 2.48 1.76
100F 7
50t

o
T

% (I mole™ min']
N
Q.

.—hm
"
w
5
a
o
3
o
oD

Eg=4.1 kcal/mole
o

32 33 34 35 38 37
1 3 ro-L
—x10 [°K’]
T 0

Figure 4 :I‘emperature dependence of &, and k;.
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