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25t GB/T 1690
A 32" ( /120 1/3)
401 A 23 C x24 h Aw
DGF 30/7 - 1A 10 °C /min
60 mL/min
TGS -2
PE SX - 40 2
2.1
1.3
1.3.1
PVC 100 2 mm
4 DOP 50 80 NBR 20 5 A 70 4.78 MPa
DCP 0.5 D 1.0 1.5 16.7 kN/m 170%
1.3.2 PVC/ 9% 28. 5%
pvC DOP
110 °C x 15 min NBR NBR45% 26%
160 ~ 10% 10%
170 C pvC 9%
NBR
3 min 2.2 PVC/
25t 2.2.1
160 °C 10 min 10 MPa 1
A
1.4
0~40
GB/T 528—92 GB/TS 29—91 GB/T 531—92 40 ~ 80
SEM 80

Table 1 Effects of waste nitrile rubber powder (WNBRP) on properties of PVC/WNBRP thermoplastic vulcanizates

Content of WNBRP /phr 0 10 20 30 40 50 60 70 80 90 100 110 120
Shore A hardness 75 75 75 74 74 75 75 75 75 74 74 73 73

Tensile strength /MPa 16.0 15.9 16.2 14.9 14.9 15.2 16.2 16.9 17.0 15.5 15.7 16.1 16.1
Tear strength/(kN- m~') 50.5 56.9 53.3 49.9 51.5 50.3 49.5  48.5 52.9  46.7 46.9 44.1 48.2
Elongation at break /% 350 360 330 320 310 300 300 330 310 320 310 320 304
Permanent set/ % 25 29 22 22 18 18 18 20 17 16 15 16 14

Elastic resilience /% 10.0 10.5 11.0 11.9 12.5 12.7 13.0 12.2 12.8 13.4 13.6 14.0 14.2
Oil resistance % 0.11 0.03 0.17 0 0.09 0.06 0.17 -0.02 0 0.01 -0.03 0.02 0.02
Solvent resistance /% 4.1 3.4 5.6 1.6 3.1 4.8 8.5 10. 6 8.6 6.1 9.4 10.9 11.8

Recipe (phr): PVC 100, DOP 50, thermal stabilizer 4, NBR 20, ZnO 5.0, DCP 1.0, stearic acid 1. 5, antioxidant D 0. 5.
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Table 2 Effects of curing systems on properties of
PVC/WNBRP thermoplastic vulcanizates
Curing system 1 2 3 4
Shore A hardness 73 75 73 73 3 NBR
Tensile strength/MPa 15.8 15.6 16.1 16.4 DCP
Tear strength/ (kN- m™") 49.7 49.5 49.1 48.9
Elongation at break /% 350 230 350 340 PVC
Permanent set/ % 18 11 18 18
Elastic resilience /% 13.0 13.4 13.2 13.5
Oil resistance /% - 0.08 0. 05 0.03
Solvent resistance /% 0.07 8.8 56 5.2 2.2.3 DCpP
Recipe (phr): PVC 100, DOP 50, thermal stabilizer 4, WNBRP 80, 3 DCP
NBR 20, ZnO 5. 0, stearic acid 1. 5, antioxidant D 1. 0.
2 A
DCP
DCP 0.5
150 C 2
Table 3 Effects of DCP on properties and thermoplasticity of PVC/WNBRP thermoplastic vulcanizates
DCP/phr 0 0.5 1.0 1.5 2.0 2.5 3.0
Shore A hardness 73 73 73 73 73 73 73
Tensile strength/MPa 16.1 16. 4 16.2 17.2 17.0 17.4 17.6
Tear strength/kN- m™' 49.7 47.17 50.9 52.2 50.1 49.9 44.8
Elongation at break /% 340 330 320 330 310 300 300
Permanent set/ % 16 17 16 15 13 12 12
Elastic resilience /% 13.5 13.2 13.5 13.2 13.2 12.8 12. 8
Oil resistance /% 9.2 6.1 6.0 7.8 7.0 9.0 7.8
Solvent resistance /% 0.02 0.03 0.17 0 0.09 0. 06 0.17
Thermoplasticity Excellent Excellent Good Good Fair Fair Poor

Recipe (phr): PVC 100, DOP 50, thermal stabilizer 4, WNBRP 80, NBR 20, ZnO 5. 0, stearic acid 1. 5, antioxidant D 1. 0.
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Table 4 Properties comparison between of PVC/WNBRP and

PVC/waste tire rubber powder

Property

PVC/waste

nitrile rubber

PVC/waste

tire rubber

powder blend powder blend

Shore A hardness

Tensile strength/MPa

Tear strength/ (kN- m™")

Elongation at break /%

Permanent set/ %

Elastic resilience /%

Brittle temperature /°C

Air oven aging test (120 °C x24 h)
Shore A hardness
Tensile strength/MPa
Tear strength/ (kN- m™")
Elongation at break /%
Permanent set/ %

Elastic resilience /%

79
16.9
47.17
320
18
13.5
-24.5

79
18. 4
52.4
260

16

15

82

5.1
30. 4
55

4
17.5

83
5.9
32.4
50
7
18

Recipe (phr): PVC 100, DOP 50, thermal stabilizer 4, WNBRP (or
WTRP) 80, NBR 20, ZnO 5. 0, DCP 0. 5, stearic acid 1. 5, antioxi-

dant D 1. 0, antioxidant RD 1. 0.
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Fig 1 SEM photographs of PYL/WNBRP blend (a) and
PVL ./ waste tire rubber powder blend (h)

3
a PVC 100
80 DOP 50
b pPvC/ bcCp
0~0.5
c NBR
PVC
PVC/
d PVC/
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Thermoplastic elastomer of poly (vinyl chloride) and

waste nitrile rubber powder blends

Zhang Jun, Dong Guanhua

( College of Materials Science and Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract:

blending at high temperature and dynamic vulcan-

Using the technology of mechanical

ization, the thermoplastic elastomer from poly (vinyl
chloride) and waste nitrile rubber powder( WNBRP)
blends was studied. The effects of blending ratio,
curing systems and types of waste powder on the
properties of the thermoplastic elastomer were dis-
cussed. The optimum recipe (phr) was as follow: poly
(vinyl chloride) 100, dioctyl phthalate 50, waste
nitrile rubber powder 80, nitrile rubber 20, dicamyl
peroxide 0.5, zinc oxide 5, stearic acid 1.5, an-
tioxidant D 1.0 and antioxidant RD 1. 0. The ex-

periment of scan electron microscope showed that

PVC/WNBRP thermoplastic vulcanizate had better
compatibility than that of PVC/waste tire rubber
powder thermoplastic vulcanizate. Compared with the
the thermoplastic elastomer from poly(vinyl chlo-
ride) and waste tire rubber powder blends, the ther-
moplastic elastomer from poly(vinyl chloride) and
waste nitrile rubber powder blends had better physi-
cal mechanical properties, oil and solvent resistance,

air oven aging properties resistance.

Keywords: poly (vinyl chloride); waste nitrile rub-
ber powder; blending; thermoplastic elastomer; cur-

ing system; compatibility



