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Study on sodium fixation and synergistic effect of

cofiring high sodium coals with coal gangues
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Abstract : For investigation of the feasibility of cofiring high sodium coals ( HSC) mixed with coal gangues (CG) to inhibit fouling and
slagging of coal ash,thermogravimetric analyzer and fixed bed reactor were used to evaluate the cofiring performance and effect on Na fixa-
tion in coal ash. By comparison of Na content in ash before and after combustion, the effect of cofiring on Na fixation was evaluated.
By comparing the differences of weight loss and mass change rate between theoretical and experimental combustion, the synergistic of cofir-
ing was confirmed. The results show that the Na forms in HSC mainly consist of H,O~-soluble , HCl-souble and NH, Ac—soluble Na,while
the Na—containing compounds cannot be detected with XRD analysis before and after combustion. Cofiring effectively enhances the residual
of Na—containing compounds in ash,the Na retention in ash increases by 50%-75% through cofiring 10% CG with 90% HSC, thus verif-
ying the effectiveness of Na fixation in ash. Meanwhile, cofiring enhances the combustion rate and reduces the peak temperatures of
the mixed fuel ,and shows obvious synergistic effect. By further optimizing cofiring conditions, it is expected to realize synergistic, efficient
and safe conversion of HSC and CG,which favors the energy conservation and emission reduction undoutedly.
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Table 1 Proximate and ultimate analyses of the high sodium coals and coal gangues

k534 % TER T/ %

FE & .
M, A Vaa FCy Car Har Noar O s S gat
HSQ 11.4 2.9 27.8 58.0 83.75 3.73 0.76 11.27 0.50
7D 13.4 3.6 29.5 53.6 79.07 3.76 0.61 15.99 0.57
WCW 12.0 3.7 30.0 54.4 77.42 3.53 0.57 17.88 0.60
ATB 1.3 59.0 21.1 18.6 80.49 3.55 0.81 13.34 1.81
XJ 1.9 66.9 10.6 20.6 79.77 3.64 1.09 14.14 1.35
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Table 2 Ash composition of three high sodium coals and two coal gangues

. /%

FE i : :
CaO 5102 A12 03 SO; NaZO Mg() F62 03 Cl PZ 05 T102 Others

HSQ 23.81 21.54 13.56 13.02 11.36 7.35 6.74 1.28 0.70 0.27 0.38
WCW 34.72 20.17 11.87 9.98 8.69 7.80 3.52 1.84 0.46 0.31 0.65

7D 36.70 20.85 13.44 8.75 6.67 6.43 4.55 1.46 0.45 0.31 0.39
ATB 17.31 41.00 26.29 5.82 0.05 0.36 6.20 0.03 0.06 1.54 1.34

XJ 10.16 49.61 18.14 1.45 2.94 2.49 12.94 — — 0.83 1.44
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Fig.2 Distribution of Na forms in the three high sodium coals
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Table 3 Characteristic temperatures of cofiring HSC and CG
Tl T2 T3
ATB B8 L1/ %
7D WCW HSQ 7D WCW HSQ 7D WCW HSQ
100 446.9 446.9 446.9 524.8 524.8 524.8 802.1 802.1 802.1
80 419.6 431.8 419.7 484.0 484.0 482.1 791.2 783.1 795.1
50 413.8 411.7 409.9 490.2 480.2 482.2 759.2 745.2 767.1
20 368.8 396.9 396.9 455.1 493.3 4833 584.6 584.6 596.3
10 385.4 393.7 388.7 478.3 478.3 481.6 579.7 587.9 581.3
5 373.7 387.1 358.7 470.1 493.3 448.5 576.4 594.7 551.5
0 370.4 390.4 378.7 465.0 466.8 458.4 558.1 549.7 558.1
100 375.4 375.4 375.4 433.5 433.5 4335 704.2 704.2 704.2
20 376.0 368.8 368.8 435.4 470.1 470.1 551.4 574.7 574.7
10 374.1 376.1 374.0 445.0 437.3 454.4 549.2 554.6 547.9
5 372.1 372.1 378.1 421.6 465.0 460.4 540.5 576.4 541.8
0 370.4 390.4 378.7 465.0 466.8 458.4 558.1 549.7 558.1
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Fig.7  Cofiring performances of high solium coals with ATB and XJ coal gangue
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