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Abstract
tube furnace, and the ash was collected at the buttom of reacter by a non-cooled probe. The fine

In this paper, the Zhundong coal combustion experiments were carried out in a drop

particles were also collected from the gas by sampling device which composed of dekati low pressure
impactor and a water-cooled probe with N2 dilution. The ashes and fine particles was analyzed by
SEM and EDS to obtain the ash deposition and fine particles formation characteristic. Furthermore,
the transformation and the effect on slagging of Na, Ca and S were studied. The results indicated
that the Na and Ca can be divided into two types. A part of Na and Ca which bounded with Si and
Al, would not vaporize during combustion: on the contrary, the others will release into gas and then
react with S to form gaseous Na;S0,4 and CaSO,. These gaseous sodium and calcium sulfates can be
separate into two portion. The first part condensated on the ash particle surface, the remainders form
to aerosol which agglomerated with each other and then adhere on ash particles or discharge from
stack.
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1.1 ERSR

TRXATEFEERB X LEEE, By
TAVAMT, STTEMTIE 1 iR, ANE1HTR, &%
BRI S BB, RESBUE 8%, & S HEES
¥h 0.75%. BIAHnER 2 B, W& 2 ]
W, K Na O SHEETH LEF, RESEET
3.73%, T AlbOs & EARM, HMESENHA 7.06%,
£ 3 K e, R L ZERENEER
R 1255°C, WBhEE N 1285°C, EAE, &5
Fliadk .

K1 BETUSR. TR/ %

Table 1 Proximate and ultimate analysis of coal

sample/%

4 REM K TR BTEE

4187 (TR /% ST (FHE) /%

w4y 8.02 C 53.61
EES 24.33 H 2.56
HEH 53.29 O 0.65

Ko 14.36 N 13.03

- - Total S 0.75

R 2 BHEBRS2H/ %

Table 2 The ash composition of coal sample

V3% RS % KEG RSB/ %
Feo O3 12.55 SiOg 22.98
Al2O3 7.06 SO3 20.44
CaO 18.94 K20 1.18
MgO 4.80 Nap O 3.73
TiO 0.48 - -

® 3 EERIBRESEIF
Table 3 Ash fusion characteristic of coal sample
THREE/C HARE/C FIRBE/C WIEE/C
1255 1279 1283 1285

1.2 JBEPERRS

AL K YT AR 4 X 1
BHBRRRS BN TROBER LU, TRy
BRAERBHRENE 1 iz, BREARTEGRE
Fpa b Eon, BERHET, KETIRET A
BURYI O BT, B B AL H B 5
H— KRB HHENTRE . ATREE TS, #
BB EERIE/D T 105 pm FEEIN. TRER=
BEE, PRIMAKE, LA Ik EIR B S ME .
R TR SN EA . FEEAR 60 mm, §T
FE VU R AT B = R R, HRUMBUCBE 2000
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R R R S B VTR RN, 8T L TR AL
B, WEAREE TN KB APy . KA
FREEEAR R AR 200 T BURE. B I 40 ik 4
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RS, BBEXIESRE ZBRATF 10 um DL ERR
BUBLJE N DLPT 4R U, BUREIREE 2 5B N
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FIRHLHES . B BRI ST R B 4 KR 5 Bk )
K Fi SEM-EDS (H Z<H Fik 44t JSM-6390A) ¢t
AR 0 T MR IR B A SRR 80 LA R SE A A i
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Fig. 1 Drop tube furnace and sampling devices

1.3 LIeHM

LR, AANTORE SRR B KR,
PR Ay B E R 1000°C, 1150°C, 1250°C,
1350°C, B EEEHAE 1.5 g/min, RATKENE
sl AT HRIERETSE, SRy R 08k E
A 5%, PURRETE]iZE A 30 min,

2 ZHRGUWR

2.1 ERERIRESHE

JE iR EFE 1350°C, 1250°C, 1150°C A1 1000°C,
FEVIRE P AR E SR L BUE KR ST R A
& 2 s,

BB 2 7T 04 BOR B T 1150°C, MREE
£ 1200°C S mESEER, WE 2(a)~(c) Bz,
KA FEER DK Ca, Si, Fe, Al, i Na. Mg, S &&#
8, MENSEEREHE, S 5EHBRE, Al
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Fig. 2 Deposited ash composition variation with gas temperautre
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Fig. 3 Mass content ratio of Na and Al variation with gas
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Fig. 5 Microstructure of collected ash when furnace

temperature is 1250°C
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Fig. 6 Element composition of different position on ash
particles when furnace temperature is 1250°C
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Fig. 7 Diameter size distribution of fine particles
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