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Prediction of coal ash melting behavior using FactSage

SONG Mingguang, WANG Qunying, YUE Yifeng, CHEN Shiguo
( Huandian Electric Power Research Institute ,Hangzhou 310030, China)

Abstract: The melting behavior of coal ash is an important characteristic in pulverized coal combustion and coal gasification. In order to

predict coal ash melting behavior quickly and accurately, the application and characteristics of FactSage software in predicting coal ash

melting behavior was introduced. Results show that that FactSage software can be used to guide resource utilization of coal ash through

drawing multi—component phase and generalized phase diagram and preparation of glass ceramics and glass fiber. In addition, it is found

that FactSage software can be widely used in predicting the fusion temperature , drawing simplified phase diagrams, forecasting viscosity—

temperature characteristics and studying the regularities of coal ash melting characteristics through adjusting the composition of coal ash.

Briefly, the FactSage software is an efficient tool for predicting coal ash melting behavior because of its high efficiency and accuracy.

Key words : FactSage ; coal ash ;melting; phase diagram ;viscosity—temperature characteristics

0o 531 7w

RN RAT N BB R R IR AR BE Y
TR AR AR L TR i 2 T 25 K IR
R T A T B B I Sl R
T3 MDA e T Rl R R i 5 AR R S A B
B ORI | B3R P e S T R O s B A
Ko PRy SR HICA A58 AR T B bRk i T 000 1
JRAE T B AT g B 285 L 2 2 AT AF 5 4

Y5 B HA :2017-08-29 ; SR AE 4548 ; (1 WE A5

Mo BATCA Z R0 KNI AT A i 28 5 W 7, G
FAEL B AT TMA 357 25 2 0 5 50
G, U TR 2E S BRIARFIH T2 S8
[Fi) 3 S ARE R HF i W 2L I B IR IR B A 52 2, iR T ik
PIFEAERG 00 FEAS i FEIHC S ]

FactSage JEA SR 2R AT P A T SE R R
B KW+ 8 RG22 —, Q150 F 2001 4F, &
FACT-Win Hl ChemSage 1 4~ #4 77 22 8 14 0, i) 2%
A1, FactSage S RAF AR B2 0 B0 )y 2 A Y

DOLI: 10. 13226/j. issn. 1006-6772. 2018. 02. 013
EE TR BN TR & R R TR BT & 09 i H (20132011A05)

TEER AN R (1988—) , B, ZWEWA, T2, LT, NEMEX FANESZRRIBIARIIE, E-mail ; mingguang—song@ chder. com

SUAM ORI, B H 455, 4. ST FactSage BFIBRIGAAT 9 B[ 1], R4 R 2018,24(2) :68-73.
SONG Mingguang, WANG Qunying, YUE Yifeng, et al. Prediction of coal ash melting behavior using FactSage[ J]. Clean Coal Technology,2018,

24(2) :68-73.

68



RIIGEE  FET FactSage S AR I FAT A Tt

www.chinacaj.net

2018 455 2 #

ATHIA S 3 5 TS LR R B (A T AN AL B ) REAH
S5 AR PR A R I 2 R B A 2 -k
AR AR 7 22 0 2 AP 55 AT PPl AR AL
THARL PR IHG P 25 i 2 B Y DTS A v il T FRIR S
FRAFVEATT B AR A B 5 R A T R [R iiR
JE BOR A Rk A i WA A AR R T T Fact-
Sage THAHAF Y Equilib ARG TRUEH, 45
TR FAR GRS RHA B, ERE" iR
MRAE) RS XS BT A R R B
JH FactSage 3158 BE I 0 9 Rl ke P S bl e ME fE
AT AR

BIRCAHE L E N FactSage FAFAEIE I 1 fil
A5 R 77 TR AT 220k, (H BR A 2 A 4 B T
B e v (0 B S A T X 32 07 YA T SR DI
AT IR0 Ty kD R GRS R T S SR AR
72 ARG R EESCHR, IHY) T FactSage 3% 47 i
U ARE IR s R 2 22 ) 557 A R DR AR ] T 00 285 Tt e 1

DA B ATE A Rl P 52 o LR 25 77 1 P9 1o P BRAR B
s, IR ASGE AR N B AE B AR B <Ak
VLR AR SEREI M A2 25 7 T B R R B

1 BEIRERR BT %

1.1 EFEHMAEITLE

AL RN Rl I E R A Sk B b AR FH I e 8 AR
TR AR AL 22 | H AT — R R 00 2 Y
(FAdED) WE , DAV BhiRBE FT R RoR, (HiZ ik
RS R RT3 Rt JC A FR AL 05 4 il 35l 4%
AR A BB VIR, DR R ET
IR PEmT, AR A R R S A BRI R & T
FT Z3Hr 26 A SR sl B B AT 2 A — 2 L) i 45 7
MG KA, BB B PN A 1 22 T AR UK e i
W53, EEALRE R Tk R R (BP) #f
2 45350 SR R ALEETT I FactSage #4
SRR A SRR R A W 1,

R RIS RLR BTN 7T % LB

Table 1 Comparison of prediction methods of coal ash melting temperature

JRETR A5 Rl L T O J5 i

M, B,

A T o B e 2R UL BB o3 S5

VeKisFELE 03 5 2t
N ST O T 3 A i S 7

BP FH2 R SEL LA X R

- Al 7 A 3D B A1 U B

/MU JEEIE A AL ) LA

HRATE W IR AR SR %, e Sr 34

FactSage #1254 2RI FER

B BT BEE R UAR B R
FERC AR T R, 4 2R E N
WL

REARSF 7% R /NREAS AR | 4
JIE LR o 22 I 2 v 22 L B R 7

S N2

(PN ISR TS E

o BT e, Rl A e

/M52 BRI
IR LR I

AR, ST T AR ) ) T A

H 1A 43 B i R 2 R T e s — SRk a5 15 3
PN R AR OC R B = (B IE W PR 2E . BP i
W28 e —FhAR G M A 5 v, B AR R R Lotk
WG B8 7, 305 o7 P e, T DR R v, (H B S ot
PRI, ALK B b TSR ] i RS R4
A 2 Bl ORI A7 B FHZE R (H3%
T3 AN e B WL IR s mal ol 2 v ) 4 4 i A R, TG
TR UL I R AL AL

FactSage $A 72 A4 AT 1153050 47 il Y A ik
JEE, TO0I0 260 35 B R 4 B P HRE D YRR 3 A A
B AFIRRE N WY L, B BT SRR B AR AR
AN BYLE R, I AT AR 4 1 0C 3R S 22 AT A 1A
R, FactSage 1A 7 8 K 5wl g B sl b ELAA v

B v TN R PR A A A
1.2 FactSage #1FRFi%

FactSage #8427 BRI VE RS B, vl il R O I Je
ek R vy A A ek AR T AR I e i iR
BIPFANARAE , A — D> TH0 I B A R it J32 1 I 7T S 1Y
Jd. Li %38 H FactSage BRI E T 1K
FE R il BV B 2 DA SR IR AE TR I G R
WA AR . SR A TR AR & B 75% ~
809 I, FH 2 ek J32 T THE g A 1 7 1 il 88 v 4 A
= FactSage R AT LAAR S b 52 PR R I I
WP AU BE R R A2 A R 3 MHILBE b B iR 5 I
il i P 2 B0 A ) SR AL

ANRAE Y B AT FactSage HAFHHE AT T CaO-

69



2018 455 2 A

www.chinacaj.net

E A A H K 5524 %

Al,0,-Si0,-MgO PUITIR FR I FM i Hs i, G5 R 3R W]
AR T 1500 CHE, FI A FactSage Tl % P4 69
AR EE AT AT T A5 R 5 P2 2 il 45 R 1Y
W25/NT 4% , Dyk %21 IET FaciSage #4717 ()5
FLF AL T AN Py 255 B AR A 0 3 i -
LA B R it 2 il 1) 5 ), ASEADL 45 SR 5 o 7 R
il I B I 45 SRR 2576 30 C LA,

DLEET My DX e TR A8 R BF 5 6 42, il i
FactSage BE4UA5 3] 1 AT FE oh 45 322 20 43 Bl i 2
AR e, a5 1 R, IR RAL R R
F| 1490 CHF BB AR & 1 235 100% , 11 52 5
TR I a0 A ASCAS oy AR K R iR
H 1480 C,5 FactSage 455K —2(, KilE T factSage
U FRE DR A I B ) P AR 3 TR R k)T
WBEE sl B HEER,

100
%\2 80 | (1490 °C, 100%)
R 60|
LH — ®KE — &R
=00 — EERE — SR
=20t — AT — WA
e G — fERRA

1 1 1 1 1 ]
600 800 1000 1200 1400 1600 1800
T/ C
B 1 42 f| FactSage Tl A k& b ok 3 &
Fig. 1  Prediction of ash melting temperature by FactSage
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Table 2 Phase diagram analysis and comparison of phase diagram by FactSage with XRD at 1 200 °C
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