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Development of recovery process for nanoparticles
solution using temperature-responsive copolymer gels
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MR OBEE (Fn30) « ABFFETIE, BGREMEAZ A5 5 Misopropylacrylamide (NIPA) & iE
B & AT 5 vinylbenzyl trimethylammonium chloride (VBTA) % IL&E & L 7= GRS
F/7 v (NIPA-VBTA 7 V) ZWEARIE LTHWAZ & T, IREAAL  7EEIZL 5 A4 (Pt)
T KL F DWAE Y BEEER 21T o T2 £ OfER, NIPA-VBTA 7V 1% 333 K CF ki &2 W& L,
208 K IZPEIRT D & F JhiT-O— & BET D 2 &ENnnoiz.

WP O (#:30) : The adsorption and desorption behaviors of Pt nanoparticles in
water for the temperature-responsive adsorbent have been investigated by the
temperature-swing operation. As the temperature-responsive adsorbent, the copolymer gel
composed of N-isopropylacrylamide (NIPA) and vinylbenzyl trimethylammonium chloride
(VBTA) was employed. As a result, it was found that the NIPA-VBTA gel can adsorb Pt
nanoparticles at 333 K and desorb some of pre-adsorbed nanoparticles at 298 K repeatedly
by the temperature-swing operation.
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Figure 2  Size distribution of Pt nanoparticles..

Table 1 Zeta potentials of Pt nanoparticles,
the NIPA and the NIPA-VBTA gel in agqueous
solutions at pH 3.7 and 298 K.

Sample Zeta potential [mV]
Pt Nanoparticle -38.5
NIPA gel 2.6
NIPA-VBTA gel 30.3
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Figure 3 Swelling degrees of the NIPA and
the NIPA-VBTA gels in water and SPA aqueous
solution at 293-343 K.
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Figure 4 Amount of Pt nanoparticles
adsorbed onto the NIPA and the NIPA-VBTA
gels at 298 and 333 K, as a function of time.
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Figure 5 Time and temperature dependences
of amounts of Pt nanoparticles adsorbed onto
the NIPA-VBTA gel.
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