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Abstract

In this study, the effect of temperature and volume flowrate of inlet air on
the drying rate, thermophysical properties, and flammability of epoxy-based
coating powder containing low percentages of solvent is compared in a fluidized
bed dryer and thermal oven. The results of the burning speed test of the epoxy
base powder indicated a decrease in the burning speed of the sample dried in
the fluidized bed dryer (drying sample) compared to the sample dried in the oven
(control sample). Based on experiments, the maximum degradation temperature
of the test sample was higher than that of the control sample. Also, the starting
degradation temperature of the test sample was higher than the control sample.
The experimental data showed that the limited oxygen index in the sample of
the dryer was higher than in the control sample. Therefore, the use of a fluidized
bed dryer is preferred due to the creation of moisture-thermal properties and
more suitable flammability of the powder compared to the control sample. In
the fluidized bed dryer, by increasing the inlet air temperature, the drying rate of
the test sample increased so that at 60 °C the content of the remaining solvent in
the powder reached the desired value. In the temperature range of 55-60 °C, with
increasing the inlet air temperature and volume flowrate, the drying rate of
the fluidized bed dryer increased significantly, while the flammability of
the sample decreased. Therefore, the temperature of 55 °C and the volumetric air
flowrate of 0.16 m®s was determined as the optimal drying values of
the epoxy-based powder in the fluidized bed dryer. A reduction in the volume

flowrate of air during the drying stages had a significant effect on achieving the
maximum drying rate of the powder. The results showed that the secondary drying
process of epoxy-based coating powder can be an effective method to achieve
the minimum content of the remaining solvent and a high-quality powder with
stable thermophysical properties.
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Figure 1. (a) The real image of the fluidized bed dryer and (b) its schematic view consisting of system components [1: compressor,
2: heater, 3: airflow adjustment valve, 4: air distributor, 5: Fluidized bed dryer chamber, 6: nylon filter].
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Figure 2. The variation of residual solvent content in the samples during a period of 15 min at different temperatures (the measurement
accuracy of the residual solvent content was 0.001 g and the volume flowrate in the fluidized bed dryer was 0.16 m?s).
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Figure 3. Characteristic curve of the powders coming out of the fluidized bed dryer during a period of 15 min at different
temperatures (volume flowrate in the fluidized bed dryer was 0.16 m®/s).
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Figure 4. The variations of the residual solvent content in the samples during a period of 15 min at different inlet air
volume flowrates (the inlet air temperature was 60 °C).
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Figure 5. Characteristic curve of drying samples from the fluidized bed dryer during a period of 15 min at different inlet
air volume flowrates (the inlet air temperature was 60 °C).
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Figure 6. The results of (A) burning velocity and (B) average burning time of the epoxy-based coating powder
(comparing the results of control and test samples).
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Table 1. Thermogravimetric analysis results and residual carbon (%) of control and test samples.

Dryin .
Sample type ying Residual carbon at °C 530
temperature
°C 45 13.6 498 456 387
°C 50 13.2 493 451 381
Test
£E155 12.7 487 446 379
°C 60 12.5 475 442 377
°C 45 14.5 480 437 373
°C 50 14.3 476 433 370
Control
“C &y 13.9 465 415 367
°C 60 13.2 461 409 364
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Table 2. Experimental and theoretical values of LOI in the
control and test samples.

Theoretical
LOI (%)
22.6
24.7
25.6
25.0
20.9
22.2
23.4
23.1

Sample
type

Drying
temperature
°C 45
°C 50
°C 55
°C 60
°C 45
°C 50
°C 55
°C 60

Experimental
LOI (%)
19.7
21.1
235
22.9
17.8
19.9
213
20.3

Test

Control
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