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Abstract The material balance in CFB furnace is important for the performance of the boiler. The bed
inventory consists of coal ash and desulfurizing agent. In order to design properly the boiler and auxiliary,
the engineers need to know the ash formation characteristics. Generally, the most reliable method to get
ash formation data of a coal is to burn it in the real industrial CFB boiler. Due to the high cost and
difficulties in sampling in such a test, people have to present other simple method on ash formation. The
present investigation is proposing a simple laboratory test procedure to study ash formation by static
combustion and sieving. Validation of the method is given.
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Table 1 Proximate and ultimate analysis of coal sample

Moisture®  Ash®  Volatile® C:r‘;‘:jq) c®
/% /% /% /%
/%
5.78 2503 41.30 27.89 51. 39
H® N® S o2 Net calorific value
/% /% /% /% /MJ - kg?

3.17 1.14 3. 30 10.19 18. 49

Note; @ air dry basis; @ dry ash free basis.
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Table 2 Size cuts and size distribution of coal sample

Mass fraction/ %
29. 108
15. 708
20. 584
8. 349
6. 905
19. 345

Size cuts dp/pm
0—450
450—1000
1000—2000
2000—3200
3200—6000
>>6000
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Fig.1 Cumulative particle size distribution
of burnt ash at different sieving time
(sample of size cut 1000—2000 pm,
sieving amplitude 2. 0 mm)
sieving time/min: M5 ; @ 15; A 30; v 50; ¢ 70
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Fig. 2 Cumulative particle size distribution
of ash at different sieving amplitude
(sample size cut 0—450 um, sieving time 50 min)
sieving amplitude/mm; @ 0.5 ; @ 1.5; A 3.0; w Baseline
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Fig. 3 Cumulative mass fraction ash (>>280 pm) at
different gas velocity as function of fluidizing time
(sample of size cut 1000—2000 em)
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Fig. 4 Relation between attrition rate and U—U,
(sample of size cut 1000—2000 um)
fluidizing time/min: W 10; @ 30; A 50; w 70
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Fig. 5 Relation between attrition rate and U?

(sample of size cut 1000—2000 pm)
fluidizing time/min;: M 10; @ 30; A 50; w 70
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Fig- 6 Changes of attrition rate with sieving
time at different sieving amplitude
(sample of size cut 10002000 pm)
sieving amplitude/mm: W 1.0; @ 1.5; A 2.0; v 2.5
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Fig. 7 Changes of attrition rate with fluidizing
time at different gas velocity
(sample of size cut 1000—2000 pm)
U/m+s"1: 83; @4; AS5; v 6

Table 3 Correlation results of constants in attrition models

Sieving attrition

A/mm Re. /min~1 a/min~1 b/min~!
1.0 0. 00029 0. 01887 0. 09513
1.5 0. 00031 0. 00789 0. 09098
2.0 0. 00032 0. 0091 0. 07436
2.5 0. 00035 0. 00616 0. 06849

Fluidizing attrition
U/m=s! Re/min™! a/min™! b/min™1
3 0. 00031 0. 00191 0. 03282
4 0. 00035 0. 00308 0. 03466
5 0. 00057 0. 00273 0.03139
6 0. 00063 0. 00264 0.02826
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Fig. 8 Relation between 4, and fluidizing
time at different gas velocity
(sample of size cut 1000-—2000 pm)
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Fig. 9 Relation between %,, and sieving

time at different sieving amplitude
(sample of size cut 1000—2000 pm)
sieving amplitude/mm. M 1.0; @ 1.5; A 2.0; v 2.5
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Table 4 Transform parameters between sieving amplitudes and fluidizing velocity
U/ . m /72
mes A=1.0 mm A=1.5 mm A=2.0 mm A=2.5 mm
3 0. 10866/0. 23728 0. 2562/0. 26244 0. 22546/0. 30278 0. 32498/0. 36358
4 0.16978/0. 2788 0. 40028/0. 30848 0.35127/0. 35172 0. 50475/0. 45016
5 0. 16062/0. 2111 0. 35955/0. 21088 0. 33332/0. 26801 0.47879/0. 32089
6 0. 16063/0. 18593 0. 37735/0. 20378 0. 33335/0. 23606 0. 47728/0. 28031
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Fig. 10 Comparison of fluidized k. and
results from modification of ..
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