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Tab. 1 Feeding ratios for PEG/P(AM-co-AA) hydrogels

Name mAM)g  VAAYmL  m(PEG)g m(KPS)g m(CA)Yg WEDAWuL  m(MBA)/g
Gel-PEG: 1 1 0.5 0.01 0 0 0.005
Gel-CE-PEG, 1 1 0 0.01 0.38 133 0.005
Gel-CE-PEG, 5 1 1 0.5 0.01 0.38 133 0.005
Gel-CE-PEG, 1 1 1.0 0.01 0.38 133 0.005
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Fig. 1 Synthetic process of PEG/P(AM-co-AA) hydrogels
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Fig. 2 FT-IR spectra of PEG/P(AM-co-AA) hydrogels
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Fig. 3 Stress-strain curves of PEG/P(AM-co-AA) hydrogels



4

23 KERRZITA

A Gel-CE-PEGos 7K #E it 2 ] , 8 ik 7K 6 % 7E 4
Ui BT B AR AT AR FLH A BE L & (G R FE
B (G A2 4k . Fig.4(a) i 78 7 Gel-CE-PEGo; [
G'Fl G"1E 0.01~100 rad/s Al 2 U [ 4 141 22 16 175 350 o
TE AT R P, KB 1) G IR 4 KT G, R K

a 30r '

G
G" .
20
O 10
o
unnnununnnnu
o o
20 1 10 100

Angular frequency/(rad - s)

B RO ROt . BEE MR K, GG
2 18] 1 22 S5 0 AR K, U B B R 2 TR A7 AE A AT
B, e AT AR B A AL B, N PEG 5 P(AM-co-
AA)Z B )R AR B g8 25 E . Figdb) s T
Gel-CE-PEGy; ] G'Fll G"#£ 25~80 °C i & ¥u [l 1A 1) 28
A5 i . Gel-CE-PEGO0.5 £ 25~80 “C [ I & Y5 Bl 4

b 301 ,
"G
mmwEgy °G"

20

Stress/kPa

101

Ooooao
nunnnuunnnnnnnn

0 1 1 I 1 1 1 1 1 1 1 1 1
20 40 60 80
t/°C

Fig. 4 Storage modulus (G') and loss modulus (G") of Gel-CE-PEG,s with (a) frequency and (b) temperature sweeps
frequency sweeps were performed at y = 0.5%, T = 25 C; temperature sweeps were measured at y = 0.5%, o = 27 rad/s
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Fig. 5 Photographs of original (left) and 300% stretched (right) Gel-CE-PEG,s
(a) under natural light and (b) under ultraviolet light; (c) Gel-CE-PEGos and (d) Gel-CE-PEG, at different strains (100%, 200% and 300%)
load-unload tests; (e) resilience and (f) energy loss of Gel-CE-PEGO0.5 and Gel-CE-PEG1.0 under strain (100%, 200% and 300%)
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Fig. 6 Photographs of PEG/P(AM-co-AA) hydrogels under (a)
natural light and (b) ultraviolet light
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Fig. 7 (a) Fluorescence emission spectra, (b) excitation spectra, (c¢) fluorescence decay curves and
(d) fluorescence lifetime histograms of PEG/P (AM-co-AA) hydrogels
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Fig. 8 Fluorescence metal ion sensitivity of Gel-CE-PEG,s
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Fig. 9 Fluorescence uniformity of Gel-CE-PEG,s
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In-Situ Preparation of Polyethylene Glycol/Poly(acrylamide-co-acrylic acid)
Fluorescent Hydrogel

Yuxin Yang', Xiangfu Zhou', Dandan Zheng', Yiting Xu'?, Birong Zeng'?, Guorong Chen'’, Wei’ Ang Luo'’,
Conghui Yuan'?, Lizong Dai'”
(1.8chool of Materials, Xiamen University, Xiamen 361005,China; 2. Fujian Provincial Key Laboratory of Fire
Retardant Materials, Xiamen University, Xiamen 361005, China)

ABSTRACT: Linear polyethylene glycol (PEG) was added into the cross-linking polymer network of acrylamide
and acrylic acid to form semi interpenetrating polymer network structure to improve the mechanical properties of
the hydrogels. In the hydrogel network, citric acid (CA) and ethylenediamine (EDA) were introduced to form non
conjugated fluorescent polymer (NCFP) dots thus preparing polyethylene glycol/poly(acrylamide-co-acrylic acid)
PEG/P(AM- co- AA) fluorescent hydrogels with high resilience. The hydrogels have good mechanical strength,
toughness, high fluorescence intensity and fluorescence homogeneity, and photoluminescence with metal ion
sensitivity. The tensile test results show that the breaking strength of PEG/P (AM-co- AA) fluorescent hydrogel
reaches ~192.2 kPa, and it can return to its initial state after stretching four times. The photoluminescence results
show that the blue fluorescence of the hydrogels can be excited at the wavelength of 365 nm (emission wavelength
of 434~467 nm). The fluorescence performance has strong Fe’* sensitivity, and the quenching efficiency can reach
99%. The fluorescent hydrogels have potential applications in flexible electronic devices and biosensors.

Keywords: hydrogel; highly resilience; fluorescence; in-situ; ion responsivity



