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The gelation of aqueous methylcellulose (MC) solutions containing polyethylene glycol (PEG) occurred in
two-steps. First, the gel network was formed by the hydrophobic interaction between MC and PEG at 310-313 K, and
then, the gel network was formed between MC chains at 323 K. On the other hand, in the MC hydrogels containing
PEG and NaCl, sodium ion assumed to be enclosed by PEG, forming a helix with the hydrophobic groups outward.
The sodium ion in the gel was expected to be surrounded by the ether oxygen of PEG as crown ether. The memory of
the gel state was kept for 3 days after gelling at room temperature. The period of keeping the memory of the gel state
after gelling agreed with the strength of PEG-water interaction. Thermal analysis is effective as a research method for
the gelation process of hydrogel which gels by heating and the state analysis of water.
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Fig.1 Viscosity of ungelated sample and held at 277 K for 48
hours after gelation sample.

PEG6000(0.07)-MC50 (1.00x107%)-water sample

O : ungelated sample

e : held at 277 K for 48 h after gelation
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Fig.2 Elastic modulus of ungelated sample and held at 277 K
for 48 hours after gelation sample.
PEG6000(0.07)-MC50(1.00x107%)-water sample

O : ungelated sample, ® : held at 277 K for 48 h after gelation
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Fig.3 Influence of keeping peri}od at 277 K on tan §.

PEG6000(0.07)-MC50(1.00x10 " )-water sample.
: ungelated sample

: held at 277 K for 24h after gelation

: held at 277 K for 48h after gelation

: held at 277 K for 72h after gelation

: held at 277 K for 96h after gelation

: held at 277 K for 120h after gelation
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Fig.4 Influence of keeping period at 277 K on AH of
PEG-water eutectic.

PEG6000(0.07)-MC50(1.00x1 0-3)-water sample
O : ungelated sample, ® : held at 277 K after gelation
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Fig.5 Influence of keeping period at 277 K on absorbance of
peak near 1200 nm.

PEG6000(0.07)-MC50(1.00% 10_3)-Water sample
O : ungelated sample, ® : held at 277 K after gelation
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(A)

DSC-Raman spectra
(A):MC4000{0.001), (B):MC4000(0.001)-PEG6000(0.07), (C) :PEGE000(0.05)

Fig.6 Raman spectra of MC4000 (molar fraction of MC:
0.001) (A), MC4000 (molar fraction of MC: 1x10~)-PEG6000
(molar fraction of EOX: 0.07) (B), PEG6000 (molar fraction of
EOX: 0.05) (C) obtained during heating by DSC-Raman
spectroscopy.
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Fig.7 DSC-Raman spectroscopy of MC400 (0.001)- PEG 6000
(0.07). (A): DSC data, (B): Peak intensities of 1140, 1255, 1285,

1485 cm’™!, (C): Raman spectra.
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Fig.8 Temperature dependence of relaxation time (75) of **Na
NMR of MC400(0.001)- [PEG6000(0.05)]-NaCl(0.0018). @ :
without PEG, M: with PEG.

16 ! T T l
v : : &
E n
o] i : $
| i : :
0 313 323 333 343
T/K

Fig.9 Temperature dependence of the relaxation time (75) of
0 NMR of MC400(0.001)-PEG6000(0.05)-alkali chloride
(0.0018). e: without salt, m: LiCl, A: NaCl, ¥: KCl, w: RbCl,
&: CsClL
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Fig.10 Melting enthalpy of eutectics of MC4000(0.001)-
PEG6000(0.05)-salt(0.0018).
The vertical axis shows melting enthalpy per gram of PEG.

@ : alkali chloride, A : alkali bromide, M : without salt
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Fig.11 Schematic illustration of gelation of MC hydrogel
containing PEG and NaCl. (A) sol state, (B) gel formed by the
hydrophobic interaction of MC and PEG at 310-313 K, (C) gel
formed by the hydrophobic interactions between the MC at
323 K.
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Fig.12 DSC curves of gelation of MC-PEG-sodium chloride.
A: MC, B: MC-PEG(0.03), C: MC-PEG(0.05),

D: MC- NaCl(0.0018), E: MC-PEG(0.03)-NaCl(0.0018),

F: MC-PEG(0.05)-NaCl1(0.018).
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Table 1 Gelation onset temperature, gelation pek temperature
and gelation peak enthalpy of MC-PEG-sodium chloride.

Gelation onset Peak Peak enthalpy
temperature/K temperature/K [/l gMC?
(by Viscometer) (by DSC) (byDSC)
MC 329 337.9 8.40
MC-PEG(0.03) 326 3355 6.98
MC-PEG(0.05) 324 3336 5.87
MC-NaCl(0.0018) 326 334.1 9.94
MC-PEG(0.03)- 322 332.1 8.09
NaCl(0.0018)
MC-PEG(0.05)- 321 329.5 6.20
NaCl{0.0018)
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Fig.13  DSC curves of gelation of MC-PEG-NacCl.
(molar fraction of NaCl, A: 0.0009, B: 0.0018, C: 0.0036, D:
0.0054 , E: 0.0072).
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