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Improvement of the properties of plasma-modified ground tire rubber filled cement paste

Cheng Xiaowei Huang Sheng Long Dan Li Zaoyuan Guo Xiaoyang
(Key Laboratory of Oil and Gas Reservoir Geology and Exploitation , Southwest Petroleum University , Chengdu 610500, China)

Abstract: Ground tire rubber (GTR) is a hydrophobic organic material that has poor compatibility with cement slurry. In this study,
GTR particle was surface-modified through low-temperature plasma treatment, with changes in surface groups examined by infrared
and photoelectron spectroscopy analysis. To examine its effects on cement slurry property and adhesion with cement, the plasma-
modified GTR particle was added into a cement matrix followed by mechanical testing, permeability testing, and scanning electron
microscopy analysis. Results showed that hydrophobic property of the GTR particle was significantly improved with high dispers-
ibility alter plasma treatment for 180 s. Infrared spectral data showed that there were significant increases in peak intensity at the
range of 1400 to 1600 cm-1 in the plasma-modified GTR particle, indicating the formation of carbon-carbon double bond. X-ray pho-
toelectron spectroscopic data confirmed the presence of oxygen-containing polar functional groups on the surface of plasma-modified
GTR particle. Triaxial stress test results showed that cement strength was greatly improved with surface-modified GTR particle.
According to mercury pore size distribution, cement incorporated with the plasma-modified GTR particle had decreased pore size with
an increasingly compact. SEM observations confirmed that the plasma-modified GTR particle had strengthened adhesion with the ce-
ment matrix.
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Fig. 1 Dispersing stability of unmodified and plasma-treated
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£,
AL
S
R
3 =
N —
I
RSB R s
T A AR R =
3144 2868 2622 2376 2130 1884 1638 1392 1146 901

W em™

2 (RIRSEETF BT SR AL B 450 S i
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modified GTR-filled cement paste
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Table 3 Compressive strength of cement paste
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