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Influence of Ashing Temperature on Slagging and
Fouling Characteristics of Biomass Ash

Yao Xiwen Xu Kaili Xu Xiaohu
(School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract; The particle size distribution, chemical composition, microstructure, thermogravimetric
behavior and the slagging and fouling characteristics of the peanut shell ash (PSA) and corncob ash
(CCA) prepared by ashing at 600°C and 815°C were comprehensively studied by using techniques like
laser particle size analyzer (LPSA), X —ray fluorescence ( XRF) , scanning electron microscopy ( SEM)
and thermal gravimetric-differential thermal analysis ( TG — DTA ). It was presented that ashing
temperature had a remarkable effect on the properties. Whereas, it had no obvious effects on the slagging
and fouling characteristics. Both the granularity and the total weight loss decreased with the increase of
ashing temperature. The contents of K, Na and Cl gradually reduced with the increase of ashing
temperature. However, the contents of Si and Ca had no obvious variation. The 600°C PSA still
maintained the original skeleton of peanut shell biomass. The broken degree of 815°C PSA was much
more serious than that of 600°C PSA. A small amount of SiO, crystal was found in 815°C PSA. For CCA,
there was an obvious fusion phenomenon in the 600°C ash while the 815°C ash presented serious slagging
characteristics. For 600°C biomass ashes, the main weight loss occurred within 300 ~ 600°C and the
differential thermal curve showed an intense exothermic peak in this temperature range. It indicated that
the soften or melt process of ash was accompanied with the exothermic reaction. For 815°C CCA, the
weight loss between 600 ~800°C was considered to be caused by the volatilization of lively alkali metal
chloride as well as the decomposition of unstable carbonates when under high temperature.
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Tab.1 Properties of experimental materials %
- Tolk 43 #r JLR I
i
R, Ky I & e K 45y C H 0 N S
Va0 69. 36 5.03 19. 25 6. 36 45.18 6. 54 39.06 1.27 0. 40
oK 73. 46 7.21 14.76 4.57 44. 66 5.39 40. 52 0. 82 0.12

1.2 IRE RS ER

A R A B 8 IR AR 1) B AR S
T B — B AE 650 ~900°C 2 [a] , A= ) i 76 1 i <tk it
R, 7 A A 0 BB 4 L BE I AN e HE B B o AN ()
JRAGIR BE R 77 A2 18 A 0 50K (4 SR 5 P A W 35 22

B, I HK B PR Bk 22 52 0 B A 1) SO e | B R
PAT I R 019 1 A ECAE DAy ) i 6P P D BE
PG, o 1 A9F 9 KA T E 3 A 0y e P B i
TG4 R W, AR B GB/T 212—2008 (i Tl 73
Br 7 i) M SE[E ASTM E1755 — 01 AR 4y 5t Tk 23 #r
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Original images of biomass ash samples

Fig. 1

H1 % 2 WA, 815 °C 4 46 A 7 WK B K8 K 1 Hh
AR (D) 435K 7.6 pm F1 8.2 wm, /T 600°C 1E
A FE R E RS IR G P48 (& 40 518 14,5 um
A1 14.3 pm), 1 H 815°C JK #y b % i FL ¥ K F
600°C JK o X T H & kL B Rt 401, 815°C fEA: 52
JR FRRLFE AL #B B /N T 600°C IR o [) B, JK Ak 2
Tkt KB K ARE BE I3 Al W A7 724 5 A6 A 58 KA
LA RE B2 7 A1 FLAE o

TREEHIRLE 534

Tab.2 Granularity analysis of ash samples

TR Do/ pm Dys/um Dsy/pum D35/ pum Dyy/ um IV Q KIEI L WREB S/ (em®-g7")
600°C ¥ 1= 58 K 5.1 8.7 14.5 22.6 29.8 0. 844 0. 853 2 406. 392
815°C fEH= 7 K 2.5 3.8 7.6 15.5 20.9 0. 869 0.912 4418. 833
600°C T K IK 2.1 4.3 14.3 18.4 20. 6 0. 849 0. 863 3915.785
815°C F K IR 2.0 3.5 8.2 19.5 21.7 0.846 0.928 4 686. 362
WL 1 v AN [m] I RE R R Y D B TR R e B G A RSN

600 °C A= 1y J52 JK Hf 85 R AR 1 & B I8 2 T 815°C
JR U B IR AR B T, ORE B W/, AR Ak 2
T B % O 5 s R K 45 i X T B K B 2 T AR
BIME . A X ER 1 R R RAE  BROE B R BE
Fo n] T, AN T3 B A= ) 5 K 8 T AR 3R BT B BB
AR Al R HE 2 BB A U B R BRORE 1 2 W AR &

2.2 AERERERKFEAR

FIHT X5 2 %€ 5656 15 A3 43 391 % A [m] K Ak T 2
R 8 AE 7 KA K GBS IR AT IR 853 53 B, % K
A&, 2% ASTM ET776 () 22 U5 %, R AT %
T AR (1C/792Basic ) #4703, BT I 45 JK H 1Y 4
Ty X PRI B 45 R 3K 3,

#3 KHKXRFSMER(RESH)
Tab.3 XRF analysis results of ash samples %
Rk Sio, K,0 Na, 0 Ca0 MgO Fe,0, Al 0, S0, P,0, CL0
600°C 164 75 K 24. 14 16. 22 0.99 20. 82 6.27 5.18 3.03 10. 26 5.49 5.26
815°C fEHE 7 K 27.70 13.12 0. 80 19. 74 5.40 8.28 7.06 9. 40 3.72 4.32
600°C F K th K 25.62 29.74 7.29 6. 65 5.18 0.96 2.68 4.63 2.95 13.26
815°C £ Kith K 25.90 23.26 6.43 6.32 6.74 0.79 2.56 4.79 3.87 10. 87
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Tab.4 Summary on element contents after normalization %

K FE Si K Na Ca Mg Fe Al S P Cl
600°C 164 72 K 18.362 21.937 1. 197 24.239 6.132 5.910 2.615 8.362 3.907 6. 996
815°C fE 58 JK 21.109 17.778 0. 969 23.025 5.291 9.465 6.103 7.675 2.652 5.757
600°C F Kt K 17.960 37.070 8. 125 7.135 4. 669 1. 009 2.131 3.4717 1.935 16. 255
815°C F Kith JK 20. 235 32.313 7.987 7.558 6.770 0.926 2.269 4. 009 2. 829 14. 852

) D 600t g A 7B Ar e, B m R TR, 4
. - 700°C i}, C1 6 2 3 5 DA A 42 8 A 19 11 T 5t
2 B 515eC R A i, T ELHCATT 5 R R 6 T R A W 4

;;25' i (6) %5 2 1) 8 Jas A, A0 ) ol 2 W T3 MK % 0 o Uk

i

Na Ca g;?Fe Al ‘S
JLE
B2 REKEEW&ITTER S X
Fig.2 Comparison of element contents of different ashes
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Fig.3 SEM of peanut shell ashes at different temperatures
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Fig.4 SEM of corncob ashes at different temperatures
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Fig.5 Thermal analysis curves of different ash samples
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Tab.5 Slagging calculation results of biomass ash

it FL 3 et FAEK
600°C 815C 600°C 815C
RESE L 4.55 3.52 9.56 10. 12
PR L 0.76 0.78 0.57 0.59
A JA i 17.21 13.92 37.03 29. 69
kL 39.32 43.88 66.70 65.16
VRLRCE R W 0.99 0. 80 7.29 6.43
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