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B RN oAt , KT R 14k 22 RS 7D L R 2 ke A, R K k22 iR A IR A FD .
1.3 {45

T I ik A% (B8 IKA RH basic2) . &% #% 3 9R A (G - BRUKER Avance NEO 400MHz) , $3 4
B 8% (35 [ FEI Quanta 250F EG) . #L #AVE 1R /K 388 CIE 5 T 7K 6 B BE Y7 A8 A7 BR 2N ) 8 A al WL
GG BE T (AL R BT TU-1950)
1.4 EXRSR/FE
141 B N-5: 79 509 1 Bt K BERE A& i 8 20m L 3045 15 76 ml B a0 g ek 28 b, 76304 HE
A AmL fZEMB7K A 0. 018mmol 9 APS 5] & | 1 14 Pl Z 55 i SR )5 BRI 0. 796mmol B N-54
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1.4.5 PNIPAm 7K ¥E B 09 725 I8 4% % 3 38 S 3% (Nuclear magnetic resonance hydrogen spectrum,' H-
NMROW  FREX 10mg 09 115 5 AL i i ARG v SR 5 A 0. SmL B D, O, 43 i i 25,3033,
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2.2 PNIPAm £ R B F RBHIE (SEM) R

B2 TS PNIPAm BB Wi mE S8 B AN 1 s, 7T LU Y PNIPAm BB AR G P 30 52 27 410k
LT 2 7 22 1) BT AN [R) K /I 8 ¥ 40 R L o 5 6L AT DATE 68 M 175 T 1) B A% i 4 R = 14 K TR R A Bl 1 ok
BE R AR AR A2 1 7R

Bl 1 PNIPAm BB R (a) 2000 £ H1 (b) 8000 %5 SEM Wi 1 %]
Figure 1 SEM images of PNIPAm gel at different magifications: (a) 2000X and (b) 8000 X

2.3 PNIPAm KR I FREFEE (LCST) MM E SHEL RN E

TE 29~ 35°C MYk BT o WK -7 A9 3R N -S3 71 266 D TG e 7K € T i B0 AR A2 JE 25 B &L 2 i s L A
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29°C 30°C @

2 PNIPAm B JEAE 29,30,31,32 5 33°C MR AR
Figure 2 Phase transition morphology of PNIPAm gel at 29, 30, 31, 32 and 33°C
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Ko YIREE FTHF] 33°C , K 05 P4 3L A 22 18] (R K 25 6V T a8, S 9 35 - (0 8005 5 o B AT o7 8 3 3k
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2.5 PNIPAm 7Kg 7ER AR HE K AGE A
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E 3 PNIPAm B JKTE 25.30.33.35 5 38°C FHY' H-NMR &%
Figure 3 'H-NMR spectra of PNIPAm gel at 25, 30, 33, 35 and 38°C
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4 (a) PNIPAm %85 W B K e % K AT i B ARS8 A — ] DL G35 6F b, Cb) W B 2k e SR W 1
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Figure 4 (a) Comparison of the pictures and UV-Vis spectra of PNIPAm gel before and after adsorption

of dragon fruit waste water, (b) comparison photos of the gel after adsorption of dragon fruit solution

and the released water after volume phase transition
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2.6 PNIPAm KEERZEMK S B R EI A

i 5 R JEAR LA IR Ot K FLIR 2 R A A, 280 PNIPAm BB AL B AR J5 , 2L Ak 7K 28 1%
B 7K , 200 PNIPAm BEIEA R B FLEE 11 . PNIPAm S8 A9 7L A 1 I T HA 53 19 25 K M AR AR
AHAS IR BE LR (587K G B8 77 AN 43— i PR 32 0 (58 45 X vl B9 RS B D B . DL B S5 R U] PNIPAm
JBEAE M 7K 53 2 SRS A TR AE 1 1 FH AN 1

Ak 72 iy A2 5

B 5 PNIPAm #E Ak B4k % K 15 A9 & A

Figure 5 Pictures before and after treatment of the emulsified waste water with PNIPAm gel
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Preparation and Characterization of Temperature-sensitive Hydrogel
Poly (N -isopropylacrylamide) : Recommending a Comprehensive
Polymer Chemistry Experiment

SI Jiang-ju, YUE Chang-yong, LI Shun, SUN Ai-hong, ZHANG Ke,
ZENG Shuo-kai, SUN Ning-bo"
(School of Chemistry and Materials Engineering » Xinxiang University , Xinxiang 453003, China)

Abstract: This experiment starts with the preparation of temperature-sensitive hydrogel poly-N-isopropylacrylamide.
The content of the experiment not only includes the synthesis process of radical polymerization, but also demonstrates the
phase transition of the temperature-sensitive hydrogel through simple and precise temperature control in the laboratory.
The process of volume phase change will stimulates students’ interest in experiments. At the same time, nuclear magnetic
resonance spectrometer is introduced to characterize the structural changes during the phase change process of the hydrogel
at variable temperatures, allowing students to further understand the structural changes behind the volume phase change of
the hydrogel, and comprehend the dialectical relationship between its performance and structure. In addition, the latest
applications of temperature-sensitive hydrogels in the fields of oil-water separation and sewage treatment are introduced into
the experiment, reflecting new ideas and new achievements in the development of hydrogels. Ultimately the fundamental
purpose of improving the quality of undergraduate experimental teaching and cultivating high-quality comprehensive talents
is achieved.

Key words: Temperature-sensitive hydrogel; Poly ( N-isopropylacrylamide); Radical polymerization; Phase transition
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