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Preparation of environmentally friendly styrene butadiene rubber using chemical
modified desulfurization ash replacing partial carbon black and its properties
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Abstract: Desulfurization ash was chemical modified by silane coupling agents Si69 and KH550, then
environmentally friendly styrene butadiene rubber was prepared using chemical modified desulfurization ash
replacing partial carbon black. The optimization model was established by uniform design combination with BP
neural network to acquire parameter of optimal environmentally friendly styrene butadiene rubber. Optimal
environmentally friendly styrene butadiene rubber was characterized. The results showed that the preparation
parameters of optimal environmentally friendly styrene butadiene rubber were contents of silane coupling agents Si69
4.3wt% and KH550 3.8wt%, content of absolute ethyl alcohol 22.1wt%, stirring speed 705 r/min and reaction
temperature 82°C. The mechanical properties of optimal environmentally friendly styrene butadiene rubber were
tensile strength 19.64 MPa, tear strength 44.96 kN/m and Shore A hardness 66. The experimental results were good
agreement with the predict results, relative error was 3.03%~2.65%.
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Table 1 Chemical composition of desulfurization ash

Component CaO SO; Cl Fe,03

K0 Na,O SiO, MgO

Al,O3 Others

Content/wt% 59.24 32.12 3.21 1.75

1.33 0.567 0.512 0.384 0.300 0.587
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Table 2 Uniform design of chemical modified

desulfurization ashl’:8]
Si69  Absolute ethyl KH550 Stirring speed

Reaction

No. /wt%  alcohol/wt% Iwt% /(r/min) Temperature/'C
1 1.0 10 35 1250 55
2 2.0 20 15 1000 55
3 3.0 5 45 500 65
4 4.0 15 15 1500 65
5 5.0 25 45 1250 75
6 1.0 5 25 750 75
7 20 15 5.5 500 85
8 3.0 25 25 1500 85
9 4.0 10 55 1000 95
10 5.0 20 3.5 750 95

IR T AR % K 200 g T ZRAR N T 44
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Table 3 Mechanical properties of environmentally friendly
styrene butadiene rubber

No.  Tensile strength/MPa Tear strength/(kN/m)  Shore A hardness
1 16.16 38.25 65
2 18.48 40.27 64
3 15.74 43.44 65
4 14.14 38.91 66
5 17.36 43.59 64
6 14.69 41.43 65
7 15.12 42.02 66
8 16.87 37.11 65
9 16.65 35.90 65
1 19.10 44.19 64
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Fig.1 FT-IR spectra of desulfurization ash and optimal chemical
modified desulfurization ash
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Fig.2 XRD patterns of optimal chemical modified
desulfurization ash, butadiene rubber and optimal
environmentally friendly styrene butadiene rubber
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(a) Butadiene rubber prepared with non-modified desulfurization ash
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(b) Optimal environmentally friendly styrene butadiene rubber
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Fig.3 SEM images of butadiene rubbers prepared with non-modified desulfurization ash and optimal modified desulfurization ash
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