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Experimental Investigation for Effect of Water Washing on
Zhundong Coal Properties

FU Ziwen, WANG Chang’an, WENG Qingsong, CHE Defu

(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The effects of water washing temperature and time on coal properties are investigated
according to the occurrence mode of alkali metals in Zhundong coal. The experimental results
show that Na mainly exists in water soluble form in three typical types of Zhundong coal.
Harmful element Na can be effectively removed by water washing, and the removal amount is
closely related to washing temperature and time, and the pyrolysis characteristic index number of
washed coals reduces. When the temperature gets below 40 ‘C, the pyrolysis process of washed
coals can be brought forward with more volatile yielded, and coals washed in 60 C water vary
oppositely. The combustion TG and DTG curves of water washed coals move towards higher
temperature zone, while the burnout temperature and the maximum temperature increase, the
maximum combustion rate decreases, the burnout time is prolonged, and the combustion
performance is deteriorated. The kinetic analysis indicates that water washing facilitates
decreasing the pyrolysis apparent activation energy during the first and third stages and increasing
it during the second stage. The presence of Na exerts catalytic effect on coal pyrolysis and
combustion behaviors. Moreover, there exists an optimal Na content for the strongest catalytic effect.
Keywords: Zhundong coal; water washing; alkali metal; occurrence mode; coal properties;
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‘ w/ % CT AL A w/ % L 5D
ke
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7] 53.76  28.42 3.52 14. 30 64. 77 3.72 12. 34 0.77 0.58
TC 65.10  25.96 4. 06 4. 88 73.50 2.79 14.03 0.13 0. 56
WCW  54.26  26.39 6. 30 13. 05 65. 77 2,77 10. 96 0.49 0. 66

H:w(0) =100—w(C) —w(H) —w(N) —w(S) —w(A) —w(M),
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SRR T,/C  dw/dD)w/min ' Tu/C AT/ C D/10 " min' « TP w(V)/%  w(CO/%
Z] 368 —0.017 9 507 351 2.50 34.17 65. 83
7]-20 C 387 —0.017 5 500 372 2.23 34. 24 65. 96
7J-40 °C 386 —0.017 8 500 372 2.28 38. 22 61.78
Z]-60 °C 396 —0.019 5 504 394 2.28 32.16 67. 84
R4 RBERKIEH AR S FHK A5 AR R K g ME R K B AE A R
SR T/C  E/kJ*mol! A/min' —R (dw/de) a /
SRR T./C Ti/C Tu/C ‘
215~315 14. 06 0.25 0. 994 10~ min~"
7] 315~562 23.13 2.47 0. 996 71 339 677 101 e 18
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7J-40°C  384~498 20. 23 1.59 0. 996 TC-20°C 316 599 169 Ceas
498~756 19. 40 1.32 0. 991
TC-40 °C 317 695 469 —6.61
230~394 9.77 0.07 0. 990
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FHRAE BTG T T8 29~75°C, KM T/
MR B R AIG K S (R P R AR 22 . KR A T
JREFL S5 A AT Na 15 8, 20,40 °C 7K YAl 45 L 2 1 A3
R ARBRBEREPEEI A 25, BB Na X R 58 2 e b 41 3
EH . Xt F 248,60 CRPE L 20,40 “C K BT Y
T\ T BEAR (dww/d) o T s SRR REVE A T S
Ui B> i Na xR BE R A T 2 Na U B
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A AEH . X R, Na A V8 FH R KB &, 1
TR EBEBEE Na & &8 38 Na (94 A A4E o
XA R TANEERN t Na & A5,
I s Na o 7R 0 1) 08 b 2 i A6 /E FT L (R J& Na %
OB AR RDBGR TR A7 7 etk Na & i,
2.4.2 #HAFEHo# KH Coast-Redfem FL43 )7
B LS BRG], 3 1 SO RS R WK 6.
R IR R A A 0 A % AL RN I R B S
I DA K L7 ) B 7 18 BT DA 2ROUL 3 Ak BB A2 S I
BB IRZ N R, K Pk s T AR LA,
SER TSN )RR RN 5 ) A TR AR S AT A e 0L
TEACRE TS R /D o PRI AN B A DA 3R 3% 1 RE >
P K PEXS R B 52 . TR AR SCH A O R

%6 RBEBAKEVEAMRIES H A

HERE T/°C E/kJ*mol ! A/min ! T1,/C K —R;
Z] 339~677 51.75 541. 87 483 0.144 0.998
7]-20 °C  339~677 39.75 40. 98 529 0.106 0.991
Z]-40 °C 341~734 36. 38 21.45 530  0.092 0.993
7]-60 °C  346~729 46. 32 142. 26 516  0.122 0.994
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