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Fig. 1 Synthetic of G2 from 1 2 4 5-benzene tetracarboxylic acid and 4-hydroxy pyridine
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Fig. 2 "H-NMR spectra of 4-hydroxy pyridine G1 and G2 :
Fig. 3 Formation procedure of hydrogel based on G2 at

Gl concentration of 5 wt%
G2 . 1
2 T,
3
G2 0.3 K/min
90°C 3 K/min
Tgel
_ . 112
10 _
Tgel
T, G2 80°C
Table 1  Influence of cooling speed on fiber width and T of the gels
formed at G2 concentration of 2.5 wt%
2.5 wt% G2 Cooling Fiber T
Cooling condition speed width® oée !
K/min pm
JSM-6301F Cooling under ice-water bath 0°C 10.0 1.0~1.4 55
SEM 4 Cooling under room temperature 20°C 3.0 3.5~3.8 49

Cooling from 90°C to 20°C within 1 h 1.0 7.7~8.2 45
Cooling from 90°C to 20°C at 20 K/h 0.3 10.0~10.3 39

“Image analyses were carried out using ImageJ 1.31 The National

Institutes of Health USA http //rsb. info.nih. gov/ij/
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'Fig. 4 SEM images of xerogels formed at G2 concentration of 2.5 wt% at different cooling speed a 10 b 3 ¢ land d 0.3 K/min

333.6 J/g.
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6  Relationship between gelator concentration and freezing water
-ent in the gels
The illustration is the DSC heating curves of various gels a b ¢ and d
represent gelator concentration 2 4 5 and 7 wt% respectively and

pure water e

Gl G2 2. Gl
G2 MGC
G2
G2
Table 2  Gelation properties of Gl and G2
MGC H, 0/ ¢ ation ti
Sample  Gel state 2 2 Ty Gleano.n time
mg mL™' *  gelator C min
Gl Opaque 15 1250 63 4
G2 Opaque 18 985 59 5

#Values mean the minimum gelator concentration necessary for gelling
water " The number of water molecules entrapped by one gelator
molecule T, = gel-to-sol dissociation temperature in°C  at

concentration of 30 mg mL ™'
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- 7 ESEM images of the gel formed at gelator concentration 2.5 wt% at vapor pressure of a 610 Pa b 550Pa ¢ 510Pa d 490Pa e
470 Pa and f 450 Pa
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THE FIBROUS AGGREGATION STRUCTURE-PROPERTY
CORRELATION OF SUPRAMOLECULAR HYDROGEL
OF PYROMELLITIC ACID/4-HYDROXYPYRIDINE

WANG Yujiang TANG Liming YU Jian
Advanced Materials Laboratory — Department of Chemical Engineering  Tsinghua University — Betjing 100084

Abstract A gelator G2 synthesized from 1 2 4 5-benzene tetracarboxylic acid and 4-hydroxy pyridine at molar
ratio of 1:4 was characterized by 'H-NMR and FT-IR. Supramolecular hydrogels were formed via cooling the
aqueous solutions of G2 under ambient condition. The influence of cooling speed on the structure of the assembling
fibers and the macroscopic properties of the gels was investigated via multiple techniques including scanning electron
microscopy SEM differential scanning calorimetry DSC and rheology measurements. As decreasing the cooling
speed the fiber size becomes larger and the gel stability becomes lower. Therefore it is possible to control the gel
performances via the environmental stimulation. The gel possesses high mechanical properties as indicated by the
theology measurements. The DSC measurement reveals that the freezing water content for the gels becomes lower as
increasing the gelator concentration. Compared with G1 synthesized from 1 2 4 5-benzene tetracarboxylic acid and
4-hydroxy pyridine at molar ratio of 1:2 G2 gelled water at higher minimum gelator concentration MGC and gave

the gel with lower gel-to-sol dissociation temperature T at the same concentration. Environmental scanning

el
electron microscopy ESEM was applied to study the naturally hydrated state of gels directly it was also noticed
that the fibrous networks observed by conventional SEM are similar to those obtained by ESEM which means that the
morphology does not change significantly under drying. The relationship between the assembled structure and
properties is helpful for understanding the gel formation mechanism and makes the gels suitable for different
applications .

Keywords Supramolecular hydrogel Hydrogelator Structure Property





