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Abstract: The aminated polypropylene melt blown ion exchange fibers were synthesized with acrylic
acid monomer onto polypropylene melt blown fibers by radiation—induced polymerization and subsequent
amination. Degree of grafting was increased with increasing the acrylic acid monomer concentration
and total dose. The highest degree of grafting was obtained 140% at a monomer concentration of 20
v/v% acrylic acid and total dose of 4 kGy. Optimum condition of Mohr’s salt was 5.0 X 107 M. Degree
of amination was increased with increasing degree of grafting. Water content was about 1.5 times
higher than that of trunk polymer. The maximum ion—exchange capacity was 7.3 meq/g which was 2
~3 times higher than a commercial ion exchange fiber. The average pore size was decreased and
BET surface area was increased in order of PPmb, PPmb—g—AAc and APPmb—g—AAc. The average
pore size and BET surface area of synthesised fibers were 366.1 A, 3.71 m%g, 143.3 A, 4.94 m?%g,
40.97 A, 8.98 m%/g, respectively.

Keywords: radiation—induced polymerization, polypropylene, amination, ultra fine ion—exchange fiber.
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Table 1. Basic Properties of PPmb Fiber

Matrix ~ Diameter (um) Elongations(%)  Tenacity (g/d)

PPmb 0.3 33 4.5

Table 2. Synthetic Conditions of PPmb-g-AAc Graft Copolymer by Radiation-Induced Polymerization

PPmb Solution Mohr’s salt Sulfuric acid Total dose Temperature  Reaction time
(2) AAc(v/v%)  Methanol (v/v%) (107" M) (M) kGy) (©) (min)
10 90
20 80 é ;8
2.0 30 70 0.1 ' 25 60
5 3.0
40 60 7 10
50 50 '

20|, 43278 6%, 20089
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Figure 1. Effect of concentration of acrylic acid on the degree
of grafting of PPmb.
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Table 3. Elemental Composition of PPmb, PPmb-g-AAc, and APPmb-g-AAc

Carbon content (wt%)

Hydrogen content (wt%)

Nitrogen content (wt%)

Theoretical value Measured value

Theoretical value Measured value

Theoretical value Measured value

PPmb 85.7 86.3
PPmb—g—AAc 63.2 61.3
APPmb—g—AAc 68.1 75.0

14.3
8.8
10.6

15.4 0 0
10.9 0 0
12.8 9.9 4.2
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Table 4. BET Surface Area and Average Pore Diameter of PPmb,
PPmb-g-AAc, and APPmb-g-AAc

BET surface Average pore Total pore volume
Membrane

area(m¥g)  diameter(A)  of pores(cm®/g)
PPmb 3.71 366.1 0.034
PPmb—g—AAc 4.93 143.3 0.018
APPmb—g—AAc 8.98 41.0 0.009
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Figure 9. Adsorption isotherm curve of PPmb fibers by BET
using nitrogen absorption at 77 K. (l) PPmb, (@) PPmb—
g—AAc, and (A) APPmb—g—AAc.
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