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Abstract : The circulating fluidized bed (CFB) combustion is one of the main ways of coal slime utilization. The agglomeration phenomenon
of wet coal slime into the furnace has two sides, which is very important for the steady combustion of coal slime in the CFB. In order to ex-
plore the mechanism of coal slime agglomerating process and provide theoretical guidance for the efficient utilization of coal slime, from two
perspectives of time and space ,the changes of compressive strength , water , minerals and functional groups with time ,and the changes in the
outer ,middle and inner parts of the slime column after coal slurry put into the furnace were studied systematically. The compressive
strength is an important index to measure agglomeration strength. The results shows that the compressive strength of the slime column in-
creases first and then decreases with the prolongation of the residence time. Based on the results of the observation of the front and the sec-
tion of slime column in different time and the results of the water, minerals and the change of the functional group at different time, it is
concluded that the increase of compressive strength of coal slime column is mainly related to the evaporation of water at 0—30 s. The
change of the compressive strength may be related not only to the moisture,but also to the pyrolysis and thermal decomposition at the high

temperature at 30—90 s. The rapid increase of the compressive strength at 90-210 s is related to the changes of the mineral and functional
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groups , but it may also be related to the mesophase produced in the process of volatilization. The temperature is an important factor affect-

ing the agglomeration of coal slime. When the furnace temperature is low, the moisture and volatilization release slowly,which is not condu-

cive to the development of mesophase, therefore,the compressive strength is relatively low. In a certain range,the compressive strength in-

creases with the increase of furnace temperature ,but when the furnace temperature is too high, which causes rapid volatile precipitation,

may inhibit the development of mesophase and affect the compressive strength. Therefore ,an appropriate furnace temperature is conducive

to the formation of mesophase and promotes the increase of compressive strength. It can make the slime reach a relatively high compressive

strength at 850 C.

Key words: coal slime; CFB;agglomeration ; compressive strength

0 3

BEDEZ A7 R 5 7K LAY~ [ PR, S % A
PR R R B R Ay AR
{EAFRE A AT b A R S B TR 25 5 A Y
BRI — , MR R b US|
MABERR R 15 U HER S A5, A DR AR b A
Iy By

RIS BT K 8 (2978 28% ) | 1A
TEAC IR N RRE I 25 t BB SR 25 R S 42, BV X 8 53
SRR rh AR ORE ZE 184 U8 LA B AR B ) SRR
SRS IR TR, 8 A T8 A 3 S5O 20
KL, TR E S IR AT — A 5 R AR PR P ) K A
Pbso0 BRI P R A TP, Tl S A e KT
AR e BT , FEARBLARAS 58 2R betit %  (HEER
245 VAt 23 (8 RORIASE B AN W 18, 2 18K 1 458 2R A 7
WAL R N U0, 38 28 8K AL T i, 52 WA A2 18
A7, A BERMITE T Bl B rh AR A PR LA
PR AH T 42 4 5 2R 4 A X R R A A PR v O AR AR e
OCHE PR R BE R 4 HUIR DL &=
FRbR S MY EE R 4G A PR AR K
G JEURDRLEE BORERLEE AT A SCRF S 4
RKIRB  ( 235 P R A B AR L ) e A1 i S R A
TR VAT 5 FEE P g AR B30 D9 BB SR 245 AT SR B 45 A
P8 AR ORI AL I 38 o, DTG {68 3l s PR PN AR 4 A
FURIG I, DRI 254 PR PR AER IR, HR B A3 e, K
AW R & K - AR T EER 4, A
JEUHE 8 AURLARL 2 FURE TR 45 1) B BRI E s 22
BERLG LS e, HATE THERES HAOHLEE M AR A 2
NZEIE , Nauze 555N, 25 A1 451 T RE 5 40k
IR LA OG5 A58 VT 56 1) WF 5 e ), JE U iy o5 23R
SEA AT e — PO R AR . A SCIR AT TR
AR BESR A5 T A, 573301 DA ) R 2 [ £ 88, S o6 2R
SEPAEAR R > R DL CE REA BEA TS, D
WO DA AL AR A b v BE SR 25 P B R A A IR S 3t
MBS

T

1 i I

1.1 HAMRERG&E

SREVRE A 1L PG IR & B FR SR Rl
A ERH . B BEVEAE (100+5) °C i T4 24 h, &
MEREALIBE R AR e 07 3 J5 , B 0 ~ 0. 3 mm e (kL
PP STk [ 16 1) 7E (100 +5 ) °C T4 2= fH #
JaEM. 165 ¢ Bl InA 17% (Fiit53%%)
K FEAHTE, IR AR E T EAEN 2 em [HEIFE
RBEE A 7E 500 N R R il e A g A
1.2 RXIERAE

PO 8 000 2 < R FHT i J3E 3 A SO A 5 3
P 850 C o AAAS [l B[] (10 ,30,50,70,90 110,
130,150,170 ,190 210,230 250 ,270 300 ,360 420 .
480,600 s ) FYHEVRATAE A EA T HT HE 5 BE I R

FKAFINE BB IR R 850 °C B 3 4P i U []
fE](5.10.15 .20 .25 .30 .35 .40 .45 .50 .55 .65 .75 .
90 ) MMEVRCATARE i , 42 BRAE VR A e T S2 N5 TE B 1
AT S B FRAR G A A T 53 85 AT 1 P AR I
GB/T 30732—2014 43 5 & Ve A 43 25 ) S b
HRFPER A K 7 di

(a) I5sJERIFIE (b)) 40 sBRHIE  (c¢) 135 siyessE
H1 HRAERT R NIRRT R L5 He RSN

Fig. 1  Clearly distinguishable ring structure formed on the

surface and inside of the coal slurry column
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Fig.2  Change of compressive strength of coal slime

column with time (850 °C)
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Fig. 3 Changes of coal faces and profile
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Fig. 4 Variation of moisture content in different parts

of coal slurry column with time
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Fig. 5 Changes of inner and external minerals in coal

slime column with time
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groups in coal slime column with time
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Fig. 7 Changes of compressive strength of coal slurry column
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with time at different temperatures
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