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Synthesis and Functions of Thermosensitive and

Water-soluble Polymer Containing Phosphinic Acid Groups

gooo*xugogd

Tsutomu WATANABE* and Takamasa NONAKA

Thermosensitive and water-soluble polymer were prepared by copolymerization of acryloyloxy propyl phosphinic acid

(APPA) and N-isopropylarlamide (NIPAAmM) in dimethylsulfoxide at 5001 .

The thermosensitivity of copolymers in aqueous solutions, adsorption of metal ions, and the thermosensitivity of

copolymer-metal complexes in solutions were studied. The thermosensitivity of copolymers in solutions decreased but

the adsorption of copolymers for metal ion increased with increasing content of phosphinic acid groups in the copolymers.
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Fig.l Synthesis of APPA-NIPAAM copolymers.
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Table 1 Content of phosphorus in APPA-NIPAAM

copolymers.
Copolymer Mole ratio in feed (wt‘%) con'c(%l:nOI/g)
1:9 2.5 0.8
2:8 3.9 1.2
APPA-NIPAAM
6 5.0 1.6
4:6 6.2 2.0
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Fig.2 Temperature dependence of optical densities at
660nm of copolymer solutions.

Concentration of copolymer solutions : 5g/dm3

Copolymers : (0 ) APPAT NIPAAmM(1:9)
(o ) APPAL NIPAAmM (2:8)
(0) APPAL NIPAAM (3:7)
(0) APPAL NIPAAM (4 : 6)
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Fig.3 Effect of pH on the adsorption of La®* with

it
©

o
[=7]

/ {mmol/g-polymer)

3+

0.4

0.2

Adsorption of Sm

APPA-NIPAAM copolymers.

Conditions;

Polymer solution (2.5g/dm3) : 4cm?

Metal ion solution (1.5% 10°mol/dm?) : 30cm?®
Buffer solution : CH;COOH-CH;COONa
Shaking at 3000 for 24hr

Copolymers : (0 ) APPAO NIPAAmM(1:9)
(o ) APPAT NIPAAmM (2 :8)
(0) APPAT NIPAAM (3:7)
(0) APPAT NIPAAmM (4 : 6)
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Fig5 Effect of pH on the adsorption of Sm3* with

APPA-NIPAAmM copolymers.

Conditions;

Polymer solution (2.5g/dmd) : 4cm?

Metal ion solution (1.5% 10mol/dm?3) : 30cm?
Buffer solution : CH;COOH-CH;COONa
Shaking at 3000 for 24hr

Copolymers : (O0 ) APPAO NIPAAmM (1:9)
(o ) APPAT NIPAAmM (2 :8)
(0) APPAT NIPAAM (3:7)
(O0) APPAT NIPAAM (4 : 6)
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Fig4 Effect of pH on the adsorption of Nd3* with
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APPA-NIPAAM copolymers.

Conditions;

Polymer solution (2.5g/dmd) : 4cm?

Metal ion solution (1.5% 10°mol/dm?) : 30cm?®
Buffer solution : CH;COOH-CH;COONa
Shaking at 3000 for 24hr

Copolymers : (0 ) APPAO NIPAAmM (1:9)
(o ) APPAT NIPAAmM (2 :8)
(0) APPAT NIPAAM (3:7)
(0) APPAT NIPAAmM (4 : 6)
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Fig.6 Effect of pH on the adsorption of Cu?* with

APPA-NIPAAmM copolymers.

Conditions;

Polymer solution (2.5g/dm3) : 4cm?

Metal ion solution (1.5x 10mol/dm?3) : 30cm?
Buffer solution : CH;COOH-CH;COONa
Shaking at 3000 for 24hr

Copolymers : (O ) APPAO NIPAAmM(1:9)
(o ) APPAT NIPAAmM (2 :8)
(0) APPAT NIPAAM (3:7)
(O0) APPAT NIPAAM (4 : 6)
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Fig.7 Adsorption of various metal ions with APPA-
NIPAAM(4: 6)copolymer at various pHs.

Conditions;

Polymer solution (2.5g/dm?) : 4cm?®

Metal ion solution (1.5% 10-3mol/dm?) : 30cm3
Buffer solution : CH;COOH-CH;COONa
Shaking at 300 for 24hr

Metal ion : (m ) La®*, (e ) Nd3*, (a) Sm3*,
(O) Cu?*, @) Co?*, (0 ) Ni*+
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Fig.8 Temperature dependence of optical densities at
660nm of APPA-NIPAAM(1:9) copolymer-
trivalent metal solution at pH 6-7.

Concentration of copolymer solutions : 2.5g/dm3

Metal ion : (O ) La®*, (o ) Nd®*, (O) Sm®*+
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Fig9 Temperature dependence of optical densities at
660nm of APPA-NIPAAM(4:6) copolymer-
trivalent metal solution at pH 6-7.

Concentration of copolymer solutions : 2.5g/dm?

Metal ion : (O ) La®*, (o ) Nd®*, (O) Sm3*
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Fig.10 Temperature dependence of optical densities at
660nm of APPA-NIPAAmM(1:9) copolymer-
divalent metal solutions at pH6-7.

Concentration of copolymer solutions : 2.5g/dm?

Metal ion : (O ) Cu®*, (o ) Ni?*, (O) Co?*
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Fig.l1 Temperature dependence of optical densities at
660nm of APPA-NIPAAmM(4:6) copolymer-
divalent metal solutions at pH6-7.

Concentration of copolymer solutions : 2.5g/dm?

Metal ion : (O ) Cu®*, (o ) Ni?*, (O) Co?*
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Fig.12 Temperature dependence of the adsorption
of La®* with APPA-NIPAAmM copolymers,
Conditions;
Polymer solution (4g/dm?) : 5cm3
Metal ion solution (1.5 10°mol/dm?) : 30cm?3
Shaking at 300 for 24hr
Copolymers : (O ) APPAO NIPAAM(1:9)
(o ) APPAL NIPAAM (2 8)
(0) APPAL NIPAAM (3:7)
(0) APPAL NIPAAM (4 6)
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Fig.14 Temperature dependence of the adsorption

of Sm3* with APPA-NIPAAmM copolymers.

Conditions;

Polymer solution (4g/dm3) : 5cm3

Metal ion solution (1.5 10°mol/dm?) : 30cm?3
Shaking at 300 for 24hr

Copolymers : (O ) APPAO NIPAAmM(1:9)
(o) APPAO NIPAAM (2:8)
(O) APPAO NIPAAM (3:7)
(O) APPAO NIPAAM (4: 6)
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Fig.13 Temperature dependence of the adsorption

0.8

0.6

0.4

of Nd** with APPA-NIPAAmM copolymers.

Conditions;

Polymer solution (4g/dm3) : 5cm3

Metal ion solution (1.5 10°mol/dm?) : 30cm?3
Shaking at 3000 for 24hr

Copolymers : (O ) APPAO NIPAAmM=(1:9)
(o ) APPAT NIPAAM=(2:8)
(O0) APPAT NIPAAM=(3:7)
(0) APPAT NIPAAM=(4:6)
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Fig.15 Temperature dependence of the adsorption

of Cu?* with APPA-NIPAAM copolymers.

Conditions;

Polymer solution (4g/dm?3) : 5cmd

Metal ion solution (1.5 10 mol/dm?) : 30cm?
Shaking at 300 for 24hr

Copolymers : (0 ) APPAO NIPAAM(1:9)
(o ) APPAT NIPAAM (2 :8)
(O0) APPAO NIPAAM (3:7)
(O0) APPAT NIPAAM (4. 6)
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