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Abstract

As a recycling of Si sludge from Si wafer process, a Si-SiC-CuO-C composite material was synthesized and investigated as
an anode material for lithium batteries. The Si sludge consisted of $i, SiC, machine oil, and metallic impurities. The oil and metal
impurities was removed by organic washing, magnetic separation, and acid washing. The Si-SiC-CuO-C composite from the
recovered Si-SiC mixture was prepared by high-energy mechanical milling. According to the electrochemical tests such as
charge-discharge capacity and cycling behavior, it showed the improved cycle performance. The SiC and CuO-related phases
were presumed to restrain the volume expansion of the anode and Fe, however, should be removed below 10 ppm prior to syn-
thesis of the composite because it caused the capacity loss of the active material itself.
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Fig. 1. Schematic diagram of Si recovery process from Si
sludge.
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Fig. 2. Synthesis of Si-SiC-CuO-C composite and fabrication
of test cell.
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Table 1. Composition of Si sludge
Content(wt%) Si Fe C
after oil removal 62.2 5.6 31.1

after magnetic separation 63.8 32 325

after acid washing 64.5 0.1 34.5

after heavy media separation | 88.1 <0.1 114
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Fig. 3. XRD patterns of the Si-SiC mixture recovered from
the Si sludge.
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Fig. 4. SEM image of the Si-SiC mixture recovered from the
Si sludge.
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Fig. 5. SEM images of raw materials and the composite and compositional distribution.
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Fig. 6. Cycle performance of the Si composites.
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Table 2. Capacity and efficiency of several Si anode materials

pure Si-C Si-CuO-C Si-8iC-CuO-C
charge capacity @ 1st (mAhb/g) 3,667 1,502 884
discharge capacity @ 1st (mAl/g) 2,001 1,154 660
Coulombic efficiency @ Ist (%) 54.6 76.3 76.4
discharge capacity loss @ 20 cycles (%) 86.6* 45.8 7.9

* @ S cycles
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