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N-
pH
Co® PE PP 1 mol/L. NaOH 1 mol/L. HCI
PTFE
50°C
48 h
N- G = W,-W, /W, x100%
NIPA G % W, W,
1 1~6 1
0.5%
Mohr’ s
2.15%
Table 1 The effect of the inhibitor
Cont « %o < 0.5 1.24 2.15 2.48 2.78
G % 0 28.7 37.3 35.0 33.6
Q = 24 kGy
y_ 7
2
1.1 16
kGy
Mohr’ s
3
Co®
0.5 kGy/h 48 h. 15%
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Table 2 The effect of the radiation dose  to the grafting percentage D-152
Q kGy 8 16 24 48
G % 16.7 32.3 37.3 37.7
—0- PTFE
Cyobe s = 2.15% 12 g O D-152resin
o 5°°°
Table 3 The effect of the monomer concentration ¢, to the grafting 107 /o/
rcent:
percentage sl ) 500
-O°
Cacrglic %0 3.33 8 14.28 25 = 6l /o-oAO'o’
G % 9.9 24.4 33.4 37.3 O
0 = 24KGy ey, =2.15% 4t
1.2 2r
1 1 1 1 1 1 1 1 1 1
-1 0 1 2 3 4 5 6 7 8 9
pH VNaOH (mL)
.. 2 pH Titration curve of both grafied PTFE and D-152 resin '
1 PTFE
1 3389 nm Soldatov * Enderson-Hasselbach
1707 nm pK=pK®+ Apk X —1/2 + blge
pK°=3.37. 5
—COOH 3.07 mmol/g. pK®
DSI-10 drop shape analysis 10
Table 5 The pK® value of some weak acid
4 Weak acid Grafted PTFE Acrylic acid HF H,CO; HAC ~ Hs;PO,
pK°® 3.37 4.26  3.17 6.37 4.75 pK; =2.16
1.3
1222.9
Caz+ Mg2+ Cu2+ Cr3+ C02+
Ni2+ Ag+ Pb2+ La3+ 9
pH=5 40 x
10°°
Cu2+ La3+ Pb2+
Cu2+ L33+ Pb2+
1 I . I 89.57%. Cu’" la’* Pb’" 3
3600 3000 2400 1800 1200 )
Wavenumber (cm-1) 107.48 246.41 150.20 mg/g. Cu *
La3+ Pb2+ 3
Fig. 1 The FT-IR spectrum of the PTFE fiber and
grafted PTFE fiber 3~5.
1 mol/L. HCI
Table 4 The contact angle of some materials with water Cu2t
Sample Grafted PFTE ~ PFTE PP PE  Stearic acid 6
Contact angle 69.11° 102.8° 108°  103° 80°
2 9
D-152
pH
2 pH
pH=6~ 10 AIBN 40 kGy 0.8 kGy/h x 50 h
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Fig. 3 The dynamic adsorption of the acrylic acid grafted PTFE
fiber for Cu?*
The adsorption condition Cu** =1 mgmL pH = 5 SV
speed velocity = 7.5 BV bed volume /h
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Fig. 4 The dynamic adsorption of Ph?* by grafted PTFE fiber
The adsorption condition Ph** = 2 mg/mL pH = 5 SV
speed velocity = 7.5 BV bed volume /h
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Fig. 5 The dynamic adsorption of La** by grafted PTFE fiber
The adsorption condition La’* (=2 mg/mL pH=5 SV speed
velocity =7.5 BV bed volume /h
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Fig. 6 The desorption of Cu?* from the grafted PTFE

fiber eluted by different concentrated HCL !

The desorption condition SV =15 BV bed volume /h
¢=1.3cm
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Fig. 7 TG analysis of the 3 kinds of fibers '
For the curve of the PTFE- g-ST-SO; fiber  the initial weight

loss is the water contained in the fiber when the

temperature risen to ca. 100°C

40%
90°C
4 h
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1 mol/LL
7
TG

250°C

Hammett
PTFE- co-St-SO;,
20% Hammett
11.99 100%
.PTFE

0.5 mol/L

2h

PTFE

13 14

Table 6 The relationship of the acidity of grafted PTFE fiber and the

grafting percentage of polystyrene characterized by Hammett indicator

Indi. m-NT p-CNB m-CNB

G % pK.= -11.99 pK,= -12.70 pK,= -13.16
21.7 + + —

23.0 + — —

28.2 — — —

45.6 — — —

m-NT m-nitrotoluene ~ p-CNB  p-chloronitrobenzene ~ m-CNB  m-

chloronitrobenzene ~ + Positive — Negative

acidity function Hy = - 11.94

100% H,SO, Hammett

PTFE- co-St-SO, H

4 y- N-
NIPA
V- pH
5%
NIPA
Mohr’ s N,
3kGy 10 kGy

D-72

15 16

NIPA

48 h
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Fig. 8 Light transmission at different temperatures A =
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Fig. 9 Effect of pH on swelling ratios '3
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PREPARATION OF SEVERAL FUNCTIONAL POLYMER
MATERIALS via 7-RADIATION GRAFTING

HAN Xiaoyan' > ZHANG Zhengpu'
UInstitute of Polymer Chemistry ~Nankai University ~Key Laboratory of Function Polymer Materials Nankai University
Ministry of Education  Tianjin 300071
2 Institute of Chinese Medica Tianjin Key Laboratory of Chemistry and Analysis of Chinese Materia Medica
Tianjin University of Traditional Chinese Medicine Tiarjin 300193

Abstract  Researches on the preparation of several polytetrafluroethylene PTFE  functional fibers and N-
isopropylacrylamide NIPA grafted chitosan via the radiation grafting have been described which were developed in
the authors’ laboratory in recent years . It is found that the radiation grafted functional materials have special
properties. 1 The acrylic acid grafted PTFE fiber showed stronger acidity than the carboxylic acid grafted one of
which the carboxylic content was 3.07 mmol/g determined by the titration experiments. It showed excellent
adsorption desorption and separation properties for Cui’* Ph’* and La’* . The highest adsorption capacity for Cu’*
Pb’* and La’* was 107.48 246.41 150.20 mg/g respectively when pH was 5. 2 Hammett superacid indicators
were used to estimate the superacidity of PTFE-g-ST-SO;H fibers with different degree of grafting. The results
showed that the acidity of PTFE-g-St-SO;H fiber was stronger than 100% H,SO, when the grafting degree was
21.7% .The relative catalytic activity of PTFE-St-SO, H fiber as a polymer superacid catalyst was higher than that of
macroporous sulphonated resin in esterification and it can be used repeatedly. 3 The NIPA grafted chitosan
showed good thermo and pH activity it had the potential use in drug releasing and other areas.

Keywords Irradiating grafting Polytetrafluoroethylene fiber lon exchange Chitosan Sensitive material





