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ABSTRACT The Co-Mn-Br(CMB) catalyst is used widely for the production of TPA (terephtalic acid) and is wasted as a slurry cake
containing valuable cobalt. To recover the high-value cobalt, a drying process is needed before the main cobalt collection process.
Therefore, in the present study, the fundamental properties of-the slurry of waste CMB catalyst were investigated together with its
drying characteristics and a pilot scale drying experiment with a 10 kg/hr capacity rotary-hot-air dryer. The drying characteristics were
investigated by the moisture evaporation rate using a moisture analyzer balance at 100C, 120°C, 140°C, 160°C, 180°C, and 200C.
The evaporation rate increased almost linearly with drying temperature. In rotary-hot-air drying, with increasing temperature of the
heater from 350°C to 550°C, the average evaporation rates and drying efficiency of the waste CMB catalyst were decreased. In
contrast, a decrease in the rotary drum’s RPM from 1RPM to 0.2RPM resulted in an increase in-the evaporation rate and drying

efficiency.
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Fig. 1. Waste CMB Catalysts as experimental materials
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Table 1. Approximate analysis of waste CMB catalyst (Wet

Basis)
T= =2 =11 32 |odEEA] Y
A 65,88 6.76 28 41 0
wt, %
B 24,68 38.75 44 11

Table 2. Ultimate analysis of waste CMB catalyst (Dry Basis)
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Fig. 2. Moisture analyzer (AND ML—50)
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Fig. 3. Rotary Dryer (10 kg/hr) and the basic schematic diagram

Fig. 4. Air blow Heater and inner part of the drum
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Fig. 5. Moisture evaporation according to time at each different
temp
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Fig. 6. Moisture evaporation rate according to the drying
temperature
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process at each setting temperature of air heater



Table 3. Drying experimental data

ec [ ams | amme | 533 (42 A
() (RPM) ) (kW) (ko)
350 1 14,79 3.253 1,78
450 1 17.09 3.760 1,76
550 1 18.46 4,060 1,74
450 0.2 16,89 3.715 2,26
450 0.5 17,09 3.760 1.96
450 1 17,09 3.760 1.76

#A)BECQIEF 1 10kg/hr, A} 220V

Table 4. Drying efficiency and moisture evaporation rate of
waste CMB according to the heating temperature
and drum’s RPM

2&(C) | sRPM) | HAXEE(%) | $25Y S&(kg/hr)
350 1 39.28 1,776
450 1 33.59 1,755
550 1 30.85 1.741
450 0.2 43.84 2,264
450 0.5 37.44 1,957
450 1 33.59 1,755
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Fig. 8. Drying efficiency and moisture evaporation rate of
waste CMB according to the heating temperature
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Fig. 9. Drying efficiency and moisture evaporation rate of
waste CMB according to the drum's RPM
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