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Development of an Ash Agglomeration
Prediction Method for Biomass-Fired
Fluidized Bed Combustion

Tauch Nozomi Miyashita Kazuhiro Shigeta Jun-ich

HA &' EF #IX' xHEH B

Demachi Toyoko Zhang Hui Ueki Yasuaki

tHE] YR OEY fEAR {xEE”

Yoshiie Ryo Naruse Ichiro

BEX = ReifE —EB”

This study investigates a rational pre-evaluation method for determining the type and
minimum required dosage of additives to suppress sintering and agglomeration in circulating
fluidized bed (CFB) boilers caused by biomass fuel ash. Thermodynamic equilibrium
calculations were first used to estimate the fraction of molten slag formed with different
inhibitory compounds, and effective additives were identified based on the relationship
between slag formation and the onset threshold of adhesion. Al.Os and MgO were thereby
identified as effective in suppressing molten slag formation from biomass ash. Laboratory-scale
adhesion tests on these selected additives showed that MgO, in particular, exhibits a strong
sintering suppression effect even at low addition levels. Analysis of the formation behavior of
solid Mg-containing compounds and SEM-EDS microstructural and compositional observations
indicated that MgO addition promotes the formation of high-melting solid silicate phases,
thereby reducing molten ash formation and interparticle binder effects. The experimental
results agreed well with thermodynamic predictions, demonstrating the practicality of this
method as a screening tool for sintering suppression.
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L, BEEILS ENUBRESDBERLSBEMGR
MEMEEYERE Ule . ZDRER, ALOs LU
MgO hYBREZ S 74 m & 3RV ICHNH] I S TTEE
HEHUE.

DI, BEELLEEYERRELTSM
2T —VBEERRERmLICETS, &<IC
MgO FITIMERNRICEVTBEENMET UL
ENfoEEHMRER U . Fe, MgO Al
R(CWT BENR Mg SHRILEMDEREE LBE
EOBRZEEULKER, Sfx Mg SEEH®RYT
A BISAEDARIENC AL, BEEMMER U .

THIC, SEM-EDS [CKBHMEBRES LTS
DB T 7EE S T, MgO R KW EDE
EOMBERN AU, FFREO/NA VT —HR
MET I 2 FERENCIRAD ENTE.
FRICE D ERBERES SR NF T EHtBE
RERFICHUTHY, RAEDBHSINHINR
BEERICEHE - ROU—ZVITT2ENTHDT
szERUIz.
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AEIF XKL U5IA - &E (—38
BRLZEE) Ul

BR %5 : [/\A 74 BB R ER
BHPICH T 2 IR T RIFHEF ADRIF]
HAIX)LF—%=F Vol.105, No.9,
Pp.236-242 (2026).
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