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A Reusable Water Absorption Gel Sheet

Eiji KATO", Katsuhiko SAITO", and Tomohiro MURAKAMI™
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A water absorption sheet containing fine-grained ionized poly (N-isopropylacrylamide) gels, as
absorption materials was prepared, and its absorption and discharge properties were examined.
The gels underwent the volume phase transition from a swollen state to a shrunk state at its phase
transition temperature. The sheet absorbed water below the phase transition temperature and
discharged above the temperature. Ambient humidity did not affect the discharge. Even in high
humidity, the sheet discharged water held in the sheet when temperature was increased above the
transition temperature. The function of absorption and discharge was not lost by repetition. The
sheet is reusable.

Keywords : Water absorption sheet, Reusable, Poly (N-isopropylacrylamide) gel,
Function of absorption and discharge
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Fig. 1 A water absorption gel sheet.
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Fig. 2 Set-up of experimental apparatus for
measurement of absorption and discharge.
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Fig. 3 Swelling curves of copolymer gels of poly
(N-isopropylacrylamide (NIPA) ; ACROS
Co.) and ionizable sodium acrylate (SA) in
water. The mole ratio of NIPA : SA,
A SA=0, @22:1, H1:1.
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Fig. 4 Swelling curve of poly (N-isopropylacry-
lamide) gel ionized by 22 : 1 for increasing
and decreasing temperature processes.
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Fig. 5 Time dependence of weight of the sheets of
poly (N-isopropylacrylamide) gel (@) and
super absorbent polymer (SAP) (O).



BATE N B 2= F TN — |

3.2 Ya—-¥JIRES—- BT

) =¥ T IVIRKS — s HOWAM & LT,
MBI % K (98%) 25, AFVHBWNE
5 THHHANHED NIPA £/ v — % Hwiz
LA METF NV EE21 OFREICLDIERL
Too AF LHIZ15:1TH B,

Fig. 6 iZE 7 VOB EMB OB ERERTH
%, BEKED»SREY PR SEH, 4°C
i TR~ E BB I BT 5, 20
BOERRBELILIZH 1005 TH 5, INFIRE
P HIRE % TR, BRRE~NOERBI
40°CfHE TR Z ) PHERE~NOERBIRE &
D#ACIERLS . TORBHEZERI e XATY &
A% RTHEBTHE I b2 b, ZOR
FEix ACROS # 7 IV IZHERE VAT, T hd R
EOMEDENVIZLZLONIEIHS» TR,
Bonm 7V OREBIRE I ACROS &
D NIPA £ 2 — %AW 7V OEBIREIC
W BHAF ALK E KE CFBEET
FAER bR LABC LA SEHE -
ERRE IS S Vw22 5,

B o e e e M e e e o
10k o Increasing temperature
F L4 ®ce g o 0 ° ® Decreasing temperature J

S
S0 E
10—1 LI I tege e 40 .
sl g AP [ ]
30 40 o 50 60

Fig. 6 Swelling curves of poly (N-isopropylacryla-
mide ; WAKO Co.) gels ionized by 15 : 1 for
increasing and decreasing temperature
processes.
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Fig. 8 Time dependence of weight of the sheet
above the transition temperature of the gels.
The temerature of the sheet is 50°C.
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Fig. 9 Time dependences of weight of the sheet in
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Fig. 10 Time dependence of weight of the sheet in
humid surrounding.
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