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Migration characteristics and morphological changes of sodium during

ashing process of Zhundong coal
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Abstract:In order to study the Migration characteristics and_morphological changes of sodium during ashing process of Zhundong coal,
Zhundong coal samples from five coal mines were ashed at 575 “C and 815 “C ,meanwhile,the ignition temperature and burnout tempera-
ture of the samples were analyzed through thermogravimetric experiment. The influence of ashing temperature on ash characteristics of
Zhundong coal was investigated. The ash was characterized with X-ray fluorescence ( XRF) ,X-ray diffraction (XRD) and scanning elec-
tron microscope and energy dispersive spectrometry (SEM—-EDS). FactSage was used to explain and forecast sodium migration characteris-
tics during ashing process. The results showed that , the ignition temperature of five Zhundong coals was below 400 °C ,the burnout tempera-
ture was below 500 °C. The form and physicochemical properties of ash which were obtained at 575 “Cand 815 °C respectively had large
differences. Compared with the sodium in ash gotten at 575 °C ,the sodium content decreased by 47.67% ,88.89% ,62.45% ,52.48% ,
85.78% at 815 “C. The sodium on the surface of ash decreased by 67.52% ,75.70% ,44.87% ,63.71% and 90.08% . The ashing tem-
perature influenced not only the sodium content, but the form of sodium. When the ashing temperature was higher than 800 °C , the ash
showed adhesive phenomenon. At last,575 °C was determined finally as ashing temperature which ensured complete combustion of Zhundo-
ng coal and reduced volatilization of sodium content.
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BRI, GB/T 1574—2007 HY =5 5 JK Ak 1 ] FEAR JK 43
40% 2 (A B AR T IR B4y, 52 e A 4 5 7 465 T R A
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AR AT A P A TR R R AT IR A R R
et B IR R, TA R 700 °C 25 F T X i AR
PP IRIRILIE Y Y A AR R pTmk, B8 A IR T
R K 3 FE, 45A GB/T 1574—2007 J2 ASTM
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GRS B B EARMEH AR 28 (ML) (K
AL (TCML) | K th HO# 7 4 ( TCWCW ) | #fi4E
FAAE I (SHWCW) VPRI (SEH) A J5URE, 28
PG G BERERL L A 0. 18 ~0.355 mm, XK B
SRR E T ENXTIRAA T A2 105 CF T4 24 h U
J5 BT EEDR A R T AT FOT R ST W
21, KBS (GB/T 1574—2007) W36 2, W%
1,32 2 AT SR 06 FH M AR B R i IR AT 3K
BT TN & e e R T R

1.1

%

‘ AL SERAMT
JRERE
4y Vy Vrluf FC, w(Cy) w(Hy) w(Ny) w(0y) W(S[,d) w(Cly)
ML 9.55 30. 08 33.25 60. 38 71.73 3.54 0.72 13.29 1.17 0.704
TCML 3.69 31.54 32.75 64.77 75.34 3.53 0. 61 16. 31 0.53 0. 065
TCWCW 11. 50 30. 39 34.34 58. 11 68. 96 3.28 0.77 14. 31 1.19 0.093
SHWCW 5.96 40. 37 42.93 53. 66 64. 50 2.02 0. 82 26.23 0. 47 0.123
SEH 16. 48 34.23 40. 98 49.29 57.92 2.65 0. 65 22.17 0.12 1.279
F2 5 WAERBENRKKS S0 %
HERE w(Si0,) w(AlLO;)  w(Fe,05) w(Ca0) w(MgO) w(Ti0,) w(S0;) w(P,05) w(K,0) w(Na,0)
ML 23.28 9.26 18.26 10. 95 2.72 0.54 18.58 0.54 0. 86 7. 86
TCML 3.73 6.16 5.37 33.45 5.42 0.41 29.34 0. 00 0.45 7.28
TCWCW 20. 81 10. 54 29.70 11. 36 4.51 0. 60 14.91 0. 04 0. 89 2.71
SHWCW 17.24 11.90 5.76 28.74 5.34 0. 60 19.58 0.05 0.38 3.92
SEH 41.98 17.59 6.78 19. 39 2.49 1.08 1.82 0.18 0. 66 4.38
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SRR IRAL  REURIR . XFEL AR AT S R AR AE 575
F1815 CBUKIEE T W BUK i KAy BOK &
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3) H FRGERFFT K R Ko 1 AR S K B AR R
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I DX, 7E [ 28 KR TR AT 15 mm 48 Bl 251
T, UAET 10 C/min 1 THE#E R EZETHEE
300 C (8% 500 C), 58 30 min; Z 5 LAAS M
10 °C/min [ 3 5218 FHE 23508 1Y K IR EE
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5 min JEFEA TGS E B RA, PR A EEEE
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£, 55 R XRF XRD SEM-EDS %5 J5 2 X4 K
TR B WA A A 3R E TR S B 0T R 4y A
TTRAE,
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R ARAFUEAR I IR A 3 AR R B R S R A, SR
FactSage6. 1 127 T4 7 27 B X6 i 2R 8 I Ak ot 7 g
TP ST FactSage 3£ T Gibbs H HfiEf
ANJERER AR AR N A, TR0 s 0 3 3 kA A
I P= 2 S H= . FactSage B F & A 848
HITH CL LA B I, )2 Tk e ad 7
B S A2 A 2 A3

LA 18 AL B, -
DL 1000 kg K HiE AR HE 1y S e ( ik i dak i 3
SRR ORI Equilib 2410 PN i
A ideal gas DL [EZSAH pure solids E4 JHEAE
PR THALRE 500 ~ 1000 CIREAK 50 C,
ZRGiEJ1101.3 Pa, TSRS hit s SR M
X6 4 8 BRI S AR /N ST R G s R
FHOM 1.2,
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H 2R IG (A TELR 5 TC £ T 45 ¢, i3 5 C i
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A1 MLEHKERRLER
5 FhUAEARSE G JORBEFRIEE WL 3, M
23 WA ,S FRUERMEASE JOR BT 400 C, 8%
SRR E YT 500 °C PRI 6 BT 5 Al P i B T LA
PRAEAE A R R e S5 BRI
K3 SHAEFRKENENBEEMRIZEE

HERE KRB/ C SN BE/C
ML 386.5 487.0
TCML 398.7 452.3
TCWCW 387.0 452.1
SHWCW 380.0 441.4
SEH 337.1 457.9

2.2 5 MEREAREBEETHRKFETLL
2.2.1 RKE
TE SURAL P A6 P o i 5 A S i O 7 40 LRy
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600 °C ALK 1 gHoC 2 £ 22 L) NaCl iIE A7
FE RIS B At X AR TR K T A A 4
R HEYBEATE I, B BRI T
NaCl #IHITH % o0 R E2AF 10 XL M REAR R
b, FE 700 °CHYRK T, NaAlSi, O, (0K A1) M FF 4
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FHH B, 600 C BRI LK H, Al SiO (kA7) #H
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1553#7 o
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ML A [R] B BE T BUK SEM R 34 4n 141
6 7N,

" ¢)900 C
B 6 ML ¥R E KK IRE KK SEM

&l 6 AT, S AR TR K 3R 11348 TG
M AR, 8 B 5 180 T BE ) T, RS IR L B =2
BLIFINEE , 500 P K R 8] A7 6 BH 43 5L 1
900 °C B K F2 TS B0 10 2 45 R ELIR A, Bl A AR
R E B g, B T B A ) S A (T RE A A
Na . Fe . Ca Al(Si. S %) 85 WIS s & T 1200 CHY
o F ALY ARG IS ST 1000 C 1Y
a2 454 XRD AR AT, BE 2 K IR
B Tk 55, NaAlSi,O . NaAlSiO, . AlLSiO,, #
ALSi,0,(OH), % fE MR #h A1 5 Si0, . CaSO, .
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SIREAEL
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ML JEEFEAS [ B A I BE T 1R 1) 34 43 A 4 &
7 R,

¢) 700 C d)800 C

260 460 6(I)0 8(|)0 lOIOO 12IOO
wEIC
7 ML ] K 8 4 R AR 3 A AT
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T, HIICE L LA Na,Ca,Si 0, (s) ML AETE; 4R
JE# T 600 CHY, JKH NaCl(s) Fl Na,Ca,Si,O,(s)
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