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Abstract

More than 50% of refractory materials generated from high-temperature melting furnace was not carbonized and could be
recycled by adopting proper separation process. In the present work, the separation of refractory materials has studied by adopt-
ing color sorting technology to promote the recycling of waste refractory. Purity of the refractory materials was obtained with
at 97.2%, color temperature of sorter light source 6,500K, which gives less interference of surrounding light source. Purity and
separation efficiency were improved as size is setting bigger and lower conveyer belt speed. It is revealed that optimum con-
ditions were color temperature 6,500K, conveyer belt speed 1,000 mm/sec, particle size -20 mm, etc. To improve purity and sep-
aration efficiency on below 10mm size, the resolution of should be fixed camera and it narrow recognition range. As a result
of the study, color sorting technology could be used for separation of waste refractory materials and will contribute to promote
the waste recycling.
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Fig. 1. Three stimulations measurement way.
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Fig. 2. Color of waste refractory materials((a)White, (b)Grey, (c)Black).
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Fig. 4. Histogram of waste refractory material(Grey).
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Fig. 3. Histogram of waste refractory material(White).
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Fig. 5. Histogram of waste refractory material(Black).
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Fig. 6. Color sorting system for waste fireproof material.

Table 1. Specification of color sorting system with CCD camera

Item Contents Remark
Camera Type Camera Link interface(Base}
Resolution 4,080 Pixel size (Linear CCD)
Pixel Size 10 pmx5 um

Frame Grabber

- High speed camera link acquisition board
- Base configuration (24bits 85MHz)

- Asynchronous reset and exposure control
- 32MB onboard memory

- 64bit, 66MHz PCI form factor
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Table 2. White color coordinates

Cl1 Cc2 C3 C4 C5 C6 C7

CCT CCT CCT CCT CCT CCT CCT
10,000~13,300 8,000~10,000 7,000~8,000 6.500~7,000 5,600~6,500 5,000~5,600 4,500~5,000

X y X y X y X y X y X y X Yy

0.280 [ 0.245 | 0.292 | 0.266 | 0.301 | 0.282 | 0.311 | 0.295 | 0319 | 0.306 | 0.330 | 0325 | 0.348 | 0.365
0272 | 0270 | 0.282 | 0.287 | 0.293 | 0.305 | 0.305 | 0.329 | 0.316 | 0.350 | 0330 | 0.380 | 0.348 | 0412
0282 | 0287 | 0293 | 0305 | 0305 | 0329 | 0316 | 0.350 | 0.330 | 0.380 | 0.348 | 0412 | 0.374 | 0.465
0292 | 0266 | 0301 | 0.282 | 0311 | 0.295 | 0319 | 0306 | 0330 | 0.325 | 0.348 | 0.365 | 0374 | 0413
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