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Ash deposition characteristics of Wucaiwan coal under the combustion

condition of O,/CO,
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HAN Tao,LIU Yinhe
(State Key Laboratory of Multiphase Flow in Power Engineering ,Xi‘an Jiaotong University ,Xi’an 710049 , China )
Abstract : The boiler burning with Zhundong coal is prone to deposition and slagging problems on heat—exchanger surfaces,which severely
restricts the wide utilization of coal resources in the Zhundong area of Xinjiang province. In this paper,the ash deposition characteristics of
Wucaiwan coal were studied on the one—dimensional settling furnace combustion and ash accumulation test system,and the effects of dilu-
tion gas type and oxygen concentration of 0,/CO, combustion on fly ash deposition were analyzed. The results show that at the concentra-
tion of 21% oxygen,compared with N, ,when the diluent gas is CO, ,the adhesion phenomenon of the ash deposition is not obvious,and the
tendency of ash accumulation is weak. Under combustion condition of 0,/CO, ,with the rise of oxygen concentration,the ash deposition of
Wucaiwan coal tends to increase and the fine ash particles gradually decrease,the proportion of spherical ash particles gradually increases,

and the adhesion phenomenon of ash particles gradually increases. The results of SEM~EDS analysis illustrate that with the increase of oxy-
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gen concentration in 0,/CO, combustion,the surface shrinkage and pits of the ash particles in the deposited ash gradually increase, the
white fine floc ash adheres to the surface of the ash particles,and the enrichment of Na and Cl is gradually aggravated, which is an impor-
tant reason for the intensification of ash deposition on the heating surface in the combustion with high oxygen concentration. In the influence
research of dilution gas species on the ash deposition tendency of Wucaiwan coal ,the element contents of Na and Cl are obviously higher
when the diluent gas is N,(air combustion) than when the diluent gas is CO,( 0,/CO, combustion). In addition,the enrichment of Ca and
S elements also occurs in the deposited ash when the combustion diluent gas is N,. At high temperature condition,CaO reacts with the alu-
minosilicate to form low—temperature eutectics ,which is also an important reason why the ash deposition in air combustion is more serious
than that in 0,/CO, combustion. The results of XRD analysis confirm the conclusion of EDS to some extent. The enrichment of low—melting
substances such as CaSO, and NaCl in ash leads to the intensification of ash deposition in air combustion conditions and high oxygen con-
centration 0,/CO, combustion conditions. The difference in particle temperature of combustion is the main reason for the difference of ash
deposition characteristics between 0,/CO, combustion and air combustion,and also is the main reason for the difference of ash deposition
characteristics in 0,/CO, combustion under different oxygen concentrations. When the combustion temperature of coal particles is higher,
the pulverized coal ignition and combustion performance are improved. The higher particle temperature causes more molten ash particles to

appear in the flue gas,and the molten phase on the surface of ash particles will increase the viscidity of ash surface and aggravate the phe-

nomenon of ash accumulation.

Key words: Wucaiwan coal ;0,/C0O, combustion ;diluent gas;oxygen concentration;ash deposition characteristics

0 51 7

HEARE = o, BA KK B KPEREIL R |
RBERE o) TR A (AR IR be
T AR Ay s BAZ BRI T ), R R e T i
(2 SRR IB AT T 249 T o 45 JE g R RIS
HIGEAA, 0,/C0, FEASE—FhiF B &
FART RIS SR CO, WRIERT 3% 95% L) L, T
HIERAWALHAT CO, %, W EHFEIR NO, HEBUK
Vo B, BFSE HEAR 2 SR BE AN 0,/C0, BAke it
FRAUBUR RV, BRA5 HE AR A 2 Fh 454 T I BUR AL
FH DT 1 A I A BRI B 454 it , %of T S I AR S
{4 I AR T R F T B A R CHR AR A 08

SEEE B B R AR A R BOE AR R
S Ao 1) v T LA SRR A R 2 — 8 A AR
SR I S | BRI S B R, BB IR R
54 8T R Z M A A BAE I RIS 4, 1
IR RUR S5 # AL 4 A PAAG . Wang 45 858 T
HEAR IRt AR rh T R RO AR, e LB A A
TREE ) TH T, A KA R o i B R AN o]
GRS BT Llorente 25 40T T 45 10 (14 L 0
P DT , & ORI Z A — 2/ INBR A 55
SR FEIETOKAE A S A R A AR
SEEEEYT, Su Y BRI R X b T 5 ) e
RIS 57 o A e R RE T IR R T R RS Y
TREEBE A 53 i 0 s, 25 ) A S i i 2
2 SCAE R A A X 45 TS et R A R i) R e R
25 AN R ACBR I AT L %) B8 46 Ja 40 1] T 7E KK
SURE R TET BEAS o R i 4 A6 ) TIE AR kY

54

W55 RM ,0,/C0, Bhke 5% 52 IR L,
SURFFEAFAE W B 225 Fryda %5 A s e &
CO, 25 ARSI 7 R OB A2 43 45 B3OS | A
MME VGG, S @R B gs T e i fE
ARG T B RHE 45 53R IR AR AR
W PERRAE — R EE 5 ) 0 B R | A R] 480
WS 0,/CO, BRBEFI A 1) B8 ™ 5, H AR B A )
i AR B P T v T RAEARR , SR ITHCAth27 35 X6) eAT A
M, L Z %255 0,/C0, BB UK H
PEFEATHE, R 0,/C0, RS2 R AR I 1) ALK A8
ml, B, X T 0,/C0, BAke i BURFREE I 5T 1 A
B, T e PR SY . AR SCUAMEZR ORISR
BFFEA G, X R BAE 0,/CO, Wb 5 1 1 AR
R TAIEAY , 0 5 25 SR B I BUR R R k1 7
X, 75 B B SRR 0,/C0, ke ARk
J3E X T 1 AR R R ML B S 0 L 0,/C0, ks
ST IKDTRRHILA , Ay i DR v AR SO 48 B2 T 9% 35 ] A
PEALHOSARYE , IS E R 0,/CO, IR AT
K,

1 i

1.1 BEERSH

TR0 SR FH T 98 0 R b DX RO B, Tk )
BT TTE AT KN 53 53 B B A R 4 B L 3R
1 ~3, Al ORI IR 53 AR, AR 6.30% . T
FAB IR Na, O 5 5t i T WLHEFP 355 6. 08% ;
K Fe,0,. 80, I CaO & 173518 11.60% .
21.65% F127.53% , BA =8k =i i B R



BeGemn &5 . IO IRAE 0,/ CO, BREEST T B BURFRE

www.chinacaj.net

2019 455 2 #

F1 RWEENTLSHFMTESN

Table 1 Proximate and ultimate analysis of coal

Tk Hr/ % TCER I/ %
M, Va A FC, H,q 0,4 N S,
13. 05 26.39 6.30 54.26 65.77 2.77 10. 96 0.49 0. 66
F2 WEWERRNE S ST
Table 2 Ash composition analysis of coal
TRIR A Sio, FANOR Ti0, Fe, 0, Ca0 MgO K,0 Na, O S0,
T/ % 17.08 6.99 0.61 11. 60 27.53 7.42 0. 46 6. 08 21. 65
R3 BEKERSE /T AN 7 1 A S =i =S TR 20 o e
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Fig. 1 Sedimentation furnace experimental system and

deposition ash sampling probe

2 HERE5HMH
2.1 BEBSEMEFRKIFERZIE
2.1.1 APE R W Ny
AR SCR TR [ 5 50 6 RS R B SR T

FRZ TS T RAERIR, B2 X T 21%
AHSERBSAR N CO,(0,/C0, BRES) FIFs B S 4K
N, (2SR S0 DP EH ARk, iR 2 /T
H1,21% AHE T T RBESUAR CO, B DP
TR N, B, BI0,/C0, BREESRMFREAL T
IR BRI X 5 Li 2T S8R s —,
60
50 -
40
30 -
20

DP/(mg * g™')

21% 0,/79% CO,

2

B2 R AR TR
Fig. 2 Ash deposition tendency under different
dilution gas conditions

2.1.2 XM RO I AR BT & 4L R B v
B3 XTL T 21% SO T MBSk Co,
(0,/CO, #ARE) FIFR R SAR A N, I (25 SR BE) 1Y
DIBUROIE SR, B IR 3 Al 2 APk be & 115 3]
BV LARRIE FTHCiR 2 MR 2SSk 3, IR Wik 1)
HANBORAEAE . 28 SIRBE A T A5 2 TR K5
L[] B AT D S 2 /N ORI UKL 22 ) 26 3% B I
s SIRB S T BT AT EE , 0,/C0, k%2
A AR B TR i I FURE 8] 746 R dk 40 IO

JRATORE (8] (9 5 74 AN BH 5

Xt 28 SRR T AR B TR RGHEA TREAR TR
FRBORL EDS BEIS AT , A3 B UTRUK (4 70 2 41 B an
K4 fis, HE 4 AT, ORI A 2 SA M TR
LIS FN B BTAUK (X 38,001) L O .Ca Na Al Si S F
55



2019 552 A

www.chinacaj.net

E A g B K 5525 %

(a)air (b)21% 0,/79% CO,

B3 R AR I BB AR R ORI AR B v
Fig. 3 Effect of dilution gas types on micro—morphology

of deposition ash of Wucaiwan coal
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Fig. 4 FElemental composition of deposition ash under N,
dilution gas at 21% oxygen concentration ( air combustion)
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Fig. 5 Elemental composition of deposition ash under CO, dil-

ution gas at 21% oxygen concentration ( 0,/CO, combustion)
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Fig. 9  Effect of oxygen concentration on the micro—morphology

of deposition ash under 0,/CO, combustion conditions
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