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Influence of sodium occurrence mode and migration. on fouling
characteristic of coals
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Abstract: To study the fouling characteristic of high sodium coal when it was usedvin utility boilers the total sodium content occurrence

mode and migration of several common steam coals in Xinjiang were studied by,one—step—extraction and low—temperature ashing methods.

Combining with the fouling results in the pilot plant the relationships between the above factors and the fouling characteristic were ob—

tained.The results showed that the fouling characteristic had obvious relationship with active sodium content in coal.Furthermore the active

sodium content which caused the serious fouling was higher with the higher total sodium water—solution sodium and sodium lost ratio with

combustion and the lower ash.
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Table 1 Proximate and ultimate analysis of coals
1% 1% Quet aa/
M A Vi FCy w( C,q) w( H,y) w( Nyg) w(Sy) w(0,)  (MJ-kg)
15.00 10. 43 28. 45 46. 12 53.67 2.94 0.52 0.43 17.01 18.78
13.59 6.43 24. 64 55.34 60. 72 2.81 0.52 0.56 15.37 21.55
11.83 16.25 29.35 42.57 56.13 3.44 0. 81 0.65 10. 89 20.62
6.73 38.25 20. 33 34.69 40. 57 2.38 0.24 0.31 11.52 14.22
4.62 19. 19 31.10 45.09 57.48 3.47 0.58 1. 36 13.30 21.48
2
Table 2 Ash analysis of coals
( ) 1%
$i0, AL O, Fe,0, Ca0 MgO S0, TiO, K,0 Na, O P,0; MnO,
36.48  16.55 5.88 29,45 2.69 3.20 0.84 0.39 4.4 0 0.08
35.62 7.62 8.75 30..15 6.67 5.97 0.30 0.52 3.82 0.36 0.21
39. 88 12. 11 13.96 18419 1.98 8.26 0.50 1.72 2.97 0.14 0.29
52.95 14.47 5.21 16. 31 1.99 3.82 0.73 1.58 2.69 0.10 0.15
37.09 11. 14 9:29 32.99 5.34 2.52 0.33 0.79 0.22 0.01 0.27
1.2
3 250 mL Anton Paar
1:40 o o
~0.25 mol/L ~0. 25 mol /L PE
60 °C ( ICP-AES) o
2 Hz 24 h Na,O o
1.3
3 60 C 600.700.815.920 C
o N N Ao
ml 0.1g
m2 m3 N N o
ml m2-
ml m3-m2. 30 min 500 °C 30 min
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2 h, N
2
2.1 o
2.2
3 o
600 C .
Na, O 0.010%-0.031%
0.084% 0. 680%- 0. 025% Na, O o
0.907% 0.391% N N . .
0.538% 1.118% 0.051% - 600.700.815.920 °C Na, O .
Na, O 5, 5
Na, O ; 4 Na, O .
1% Na,O :
Nazo o
3 ; s
Table 3 Sodium content with different solutions ; °
/(mg«kg™") 5 Na, O
Table 5 The Na,O content in ash and ash in
6495.0  2306.4 379.9 2558.9 44.0 different temperatures
6 591. 1 2 591.7 3 376.6 3044.6 193.8
600 C 700 C 815 C 920 C
6 653.8 2 578.3 3391.5 3170.9 194.0
Na,O /%  6.47 509 444  3.68
3 A !% 11.24 10. 72 10. 43 10. 30
4 Na,0 /% 450  3.80  3.82  3.86
° A !% 6. 64 6.50 6.43 6.38
4 Na,O /% 2,93 293 297 312
Table 4 Sodium occurrence mode in different coals A l% 16. 89 16.28  16.25 16.27
1% Na,0 /% 2.50  2.57 2.69  2.70
A !% 38. 86 38.49  38.25 38.25
96.52  79.51 79.67 30.85 11.62 Na, 0 /% 019 020 022 0.20
A% 20.22 19.43 19. 19 19. 00
1.43 9. 84 4.93 5. 86 39.61
0.93 0 0.37 1.52 0. 05
1.12 10. 65 15.03 61.77 48.72 Nazo thb
(1o
4 N N Wy =100 = A, X n,/n, (1)
70% o Ay n, Na, O
96. 52%; n, Na,O o
1
79%; N o 1
o 815 C ;
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Fig. 1  The lost ratio of Na,O in different temperatures
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Fig.2  The relationship between FI and the test time

2.4
Na,0 0.907%
96. 52% 10. 43% 815 C
48.99%
Na,O 0.391%
79.51% 6.43% 815 C
37.20%.
815 C
Na,O 0. 538%
79. 67% 16.25% 815 C
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7.91%
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