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prepare modified porous steel slag-based rubber steel slag
composite materials. Composition structure of o
. . Stearic acid
substances in preparation stage of porous steel * .and zinc oxid ’

e Phosphoric acid | R e
slag and modified porous steel slag were ~________ Internal mixer
characterized and analyzed by fourier transform and open mill
infrared  spectrometer  (FT-IR).  Mineral Ir‘ "Modified porous gtge[sTaa_Ba;gd“:
composition of substances in  different « rubber composite materials mixer glue
preparation stages were characterized and Press vulcanizer

analyzed by X-ray diffractometer (xrRD). POP,e ‘¥
structure of porous steel slag was characterized Modified porous steel slag-based rubber,

1 composne materials 1
and analyzed by brunauer-emmett-teller surface =~ 00 @ S-----—-———-——-———-- 7
areas analyzer (BET) so as to preparation mechanism of composite materials was revealed from the micro level.
Tensile strength, tear strength and Shore A hardness of composite materials were tested by referring to relative
national standards GB/T 528-2009, GB/T 529-2008 and GB/T 531.1-2008. The results indicated that the suitable
amount of phosphoric acid can effectively remove most of the f-CaO in the steel slag without damaging the steel slag
structure, thus forming porous steel slag with good surface area and pore volume. The silane coupling agent KH550
was adsorbed on the surface of porous steel slag and chemically acted with the hydroxyl group, the surface
composition of porous steel slag was changed to improve the surface inorganic properties of modified porous steel
slag. The modified porous steel slag and rubber were combined by physical way in composite materials, and the
rubber had a good effect on the modified porous steel slag. In the process of vulcanization, the inner rubber was
transformed from a linear macromolecule to a three-dimensional network, and the hydration reaction of CaSiOs in
the modified porous steel slag formed Ca(OH),.
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Fig.1 XRD patterns of steel slag and porous steel slag
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Fig.2 FT-IR spectra of steel slag and porous steel slag
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Table 1 Pore structure of steel slag and porous steel slag

Sample Specific surface area/(m?/g)

Pore volume/(mL/g) Average pore diameter/nm

Steel slag 3.953
Porous steel slag 15.354

0.0232 19.96
0.0898 25.80
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Fig.3 XRD pattern and FT-IR spectrum of modified porous steel slag
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Table 2 Mechanics performance of different samples
Sample FO;TIZZ coupling agent Tensile shore A Tear
P Phosphoric acid/g  Steel slag/g KHL:;‘»pso /gg g Carbon black/g  strength/MPa hardness  strength/(kN/m)
Modified porous steel slag-based 1.2 30 0.3 20 18.5 68.7 44.5
rubber composite materials
Steel slag-based rubber 0.0 30 0.0 20 11.2 63.2 33.0
composite materials
Carbon black-based rubber 0.0 0 0.0 20 13.4 64.8 36.4
composite materials
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