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Abstract: This study investigates the metal adsorption properties of poly (lactic acid) —g—acrylic acid
(PLA—g—AAc) synthesized by UV irradiation method. The properties including degree of grafting,
water content, and ion exchange capacity (IC) strongly depend on the critical experimental factors such
as UV intensity and AAc concentration. Under the optimized condition, the maximum degree of
grafting, the IC value, and water content are 28%, 1.13 meaq/g, and 38%, respectively. The synthesized
ion exchanger shows strong capacity of adsorption for divalent metal ions such as Cu*, Ni?*, and Co**,

and greater selectivity of adsorption for Cu®".
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Table 1. Synthetic Conditions of PLA-g-AAc Ion Exchanger

Parameter Condition
UV intensity (W) 250, 300, 350, 400, 450
PLA concentration (wt%) 10

Acrylic acid (mole/L)
Benzophenone (mole/L) 0.05, 0.10, 0.15
Duration (min) 30, 60, 90, 120, 180
Mohr's salt (mole/L) 0.01

0.5,1.0,1.5,2.0, 25
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Figure 1. Reaction mechanism of PLA—g—AAc ion exchanger.
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Figure 2. FT—IR spectra of (a) PLA; (b) AAc; (¢) PLA—g—
AAc.
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Table 2. Molecular Weight and Polydispersity of PLA and PLA-g-
AAc Ion Exchangers

AAc M, M, PD

(mole/L)  (g/mole)  (g/mole) (M, /M,)
PLA 0.0 53800 71200 1.32
0.5 68900 106400 1.54

PLA-g—AAc 1.0 70800 110100 1.56
2.0 69800 108600 1.58
2.5 69000 107500 1.55
—PLA
—————— 0.5 mol/L AAc
1.0 mol/L AAc
————— 2.0 mol/L AAc
3
2
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o
500 ' 1000 ' 1500
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Figure 3. Gel permeation chromatography (GPC) for PLA and
PLA—g—AAc ion exchangers.
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Figure 4. Effect of the BP and AAc concentration on the
degree of grafting(reaction time : 60 min, intensity of UV
radiation : 300 W).
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Figure 5. Effect of UV intensity on the degree of grafting of
PLA—g—AAc for 60 min.
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Figure 6. Plot of reaction time versus degree of grafting for
PLA—g—AAc ion exchanger (AAc : 0.1 mol/L, BP : 0.01 mol/L,
UV intensity : 300 W).

Table 3. Ion Exchange Capacity and Water Content of PLA-g-
AAc Ton Exchangers at 25 C

Acrylic acid (mole/L) 05 1.0 15 20 25
Degree of grafting (%) 18 29 26 23 20
Water content (%) 12 39 31 25 22

Ton exchange capacity (mea/g) 0.59 1.13 0.96 0.83 0.76

40} 42.2
120 ~
351 18 R
- o
. Q
~ 30} " 116 E
X =
"GC'.; 251 414 §
*g' 20 . J1.2 g
° T 110 o
o) ® =i
s 15F 108 &
= 0.6 g
10+ Py
J04 S
5r Jo2 ~

0 T T T T T T T T T T T no

18 20 22 24 26 28
Degree of grafting(%)

Figure 7. Plot of water content versus ion exchange capacity
of PLA—g—AAc ion exchanger versus degree of grafting.
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(b)
Figure 8. Scanning electron microscopy (SEM) images of (a)
PLA and (b) PLA—g—AAc ion exchanger.
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Figure 9. Adsorption rate of metal ions(100 mg/L) with
PLA—g—AAc ion exchanger in pH 5 at 25 C.
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Figure 10. Effect of pH on the content of metal ions adsorbed on
PLA—g—AAc ion exchanger.
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