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Abstract: Biodegradable amphiphilic polymer was synthesized for removing hydrophobic pollutants(phenol, 4-nitro-
phenol, benzene, and toluene) and metal ions (Cs’, Mg*, Cu™, Ni**, and Cr’"). The methoxy poly(ethylene glycol)s with
different molecular weights (1,100 and 5,000) were used as a hydrophilic segment. The rejection ratio improved in the
relatively high molecular weight of MPEG. The rejection ratio of biodegradable nanoparticles without pollutants was over
98%. In removal of hydrophobic pollutants, the rejection ratio increased with the hydrophobic properties. The electron
valence affects the rejection ratio of metal ions, indicating rejection ratio was ordered as 3">2">1"
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1. Feed reservoir
2. Pressure gauge
3. UF test cell

4. Magnetic stirrer

5. Electronic valance

6. Data recording

Fig. 1. Schematic diagram of a dead-end stirred filtration system.
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Cleaning the membrane for 24 hr,
passing DW for 2 hr at 4 kgf/cm?

~=

Stirring the nanoparticies solution
including pollutants for 12 hr

>

Ultrafiltration of feed solution (400 mL)

>

Running MEUF system until the
amount of permeate solution reaches
100 mL

>

Analyzing the permeate solution

Fig. 2. Removal process of pollutants in MEUF system.
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Table 1. Compositions and Molecular Weight of Block Copolymers

*Feed molar ratio | "Molar composition | Composition weight (%) | Number-average molecular weight .
Samples 5 " ; 4 " Poly-dispersity
CL/MPEG CL/MPEG MPEG:CL | "MPEG:CL Calc. Expt. Expt
MPEG1 0 0 100:0 100:0 1,100 1,215 1,208 1.117
MPEGS5 0 0 100:0 100:0 5,000 5,541 5,333 1.128
MEP1 100 23.8 30.9:69.1 34.3:65.7 12,514 3,928 3,524 1.363
MEP5 100 294 62.3:37.7 | 45.1:54.9 16,414 8,895 11,812 1.354
® Calculated from MPEG (Mw=5,000, Fluka)
® Estimated as the difference between the experimental total Mnof copolymer and MPEG comopolymer in GPC experiments
¢ Determined by 'H-NMR spectroscopy (CDCls)
¢ Measured by GPC analysis
o]
H,C+O0-CH,CH}z OH  + 6
Polyethytene glycol
monomethyt ether gCaprolactone
““““““““ % H3C4o—CH, cag—}—o \/\/\/0+
ﬁ i Block copolymer micelles
;f vg} “The mealuble hydropnobiz block
‘3’ is surrounded by the <olvaled
hydrophilic bicu:l—:
Monomer
ficelles
Fig. 3. Synthesis and scheme of amphiphilic nanopolymer particles.
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Fig. 4. '"H-NMR spectrum of MPEG/PCL block copoly-
mer.
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Fig. 5. Particle size and size distribution of (a) MEP1 and
(b) MEPS. :
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Fig. 6. Permeate flow rate of (a) MEP1 and (b) MEPS5
without pollutants (Transmembrane pressure: 3 kgficm®).
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Fig. 7. Rejection ratio of MEP1 and MEP5 without pol-
lutants (Transmembrane pressure: 3 kgf/em®).
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Fig. 8. Rejection ratio of organic pollutants with nano-
partices (Concentration of pollutants : 1,000 mg/L, con-
centration of nanoparticles : 1,000 mg/L, transmembrane
pressure: 3 kgflem®).
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Fig. 10. Rejection ratio of metal ions with nanopartices
(Concentration of metal ions : 1,000 mg/L, concentration
of nanoparticles : 1,000 mg/L, transmembrane pressure: 3
kgflem?).
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