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Characteristics of mineral distribution and deposition behavior in the ash of oat straw combustion
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Abstract: The effects of combustion time on the characteristics of mineral distribution and deposition b BTk
behavior were carried out in a self-designed drop-tube furnace during oat straw combustion. The b THERE
thermodynamic equilibrium calculations were used to predict the results. Meanwhile, the ashes of different
combustion time at 850°C were analyzed by XRD, SEM/EDS and EPMA. The results show that the initiative Rtk
formations of oat straw deposition are alkali metal species which can cohere with fuels, then form particles PR

with different sizes. Holes can be formed in these particles surface by internal oxidation reaction. It is found b PIE
that potassium feldspar is the main species which acts as an important role in cementing action and X
supporting structure. There are many K and Al species enriched in the initial deposition. In addition, Na can

promote the activity of K in some degree. Some K and Na species in the deposition volatilizes into the gas-

phase gradually as the combustion time extends. The relevant compounds of Fe, Ca and Mg continue to fill

the interspaces and make the structure closed-grain further. Finally, most elements are distributed uniformity

in the deposition.

Key words: biomass combustion deposition alkali metals thermodynamic equilibrium calculations

ks H 39 2012-03-20;

B

[ 5 SRR R R (97331, 2011CB201500); [H 5 ARl 3E 4 (51176130); IL T4 w55 A A L # &
(LIQ2011015)

WINAEH - MREA974-), &, MO, i, 2, AR BER T . thyang@sau.edu.cn  E-mail: thyang@sau.edu.cn
SIAA:

MR, T, IR AR5, BEEFEFTRPE P W) 50 A RUTBT R [3]. R EME %274k, 2012, 40(11): 1310-1316.

YANG Tian-hua,DING lJia-jia,LI Run-dong et al. Characteristics of mineral distribution and deposition behavior in the ash of oat straw combustion[J]. J
Fuel Chem Technol, 2012, 40(11): 1310-1316.



B A
http://rlhxxb.sxicc.ac.cn/CN/ &k http://rlhxxb.sxicc.ac.cn/CN/Y2012/vV40/111/1310

11

[2]

(31

[4]

[5]

(6]

[71

(el

[e]

[10]

[11]

[12]

[13]

[14]

[15]

[1]
[21

[3]
[41

[5]

(el

7]
(el
[e]
[10]
[11]
[12]
[13]
[14]
[15]

LA, 8bk, HEK, M EAY G R IR ST [3]. Rk TR, 2007, 23(9): 276-282. (WANG Jiu-chen, DAI Lin, TIAN Yi-
shui, QIN Shi-ping. Analysis of the development status and trends of biomass energy industry in China[J]. Transactions of the CSAE,
2007, 23(9): 276-282.)

GOGEBAKAN Z, GOGEBAKAN Y, SELCUK N, SELCUK E. Investigation of ash deposition in a pilot-scale fluidized bed combustor co-firing
biomass with lignite[J]. Bioresour Technol, 2009, 100(2):1033-1036. ,,, s

LIU H, FENG Y, WU S, LIU D. The role of ash particles in the bed agglomeration during the fluidized bed combustion of rice straw[J].
Bioresour Technol, 2009, 100(24): 6505-6513.  _ r

VAMVUKA D, PITHAROULIS M, ALEVIZOS G, REPOUSKOU E, PENTARI D. Ash effects during combustion of lignite/biomass blends in
fluidized bed[J]. Renewable Energy, 2009, 34(12): 2662-2671. , ri

ZEDG, RAFL, BT, ZEAE, SEATL, AUk, ARERFIRGE hLEER BE AL S R  sER [J]. KB REAEAR, 2010, 31(5): 540-544. (QIN Jian-guang, YU
Chun-jiang, NIE Hu, LI Lian-ming, LUO Zhang-yang, CEN Ke-fa. The effect of temperature on transformation and release of potassium
during straw combustion[J].Acta Energiae Solaris Sinica, 2010, 31(5): 540-544.)

LIN C-L, KUO J-H, WEY M-Y, CHANG S-H, WANG K-S. Inhibition and promotion: The effect of earth alkali metals and operating
temperature on particle agglomeration/defluidization during incineration in fluidized bed[J]. Powder Technol, 2009, 189(1): 57-63. st

PHONGPHIPHAT A, RYU C, YANG Y B, FINNEY K N, LEYLAND A, SHARIFI V N,SWITHENBANK J. Investigation into high-temperature
corrosion in a large-scale municipal waste-to-energy plant[J]. Corros Sci, 2010, 52(12): 3861-3874.  _ ri

ELLED A L, DAVIDSSON K O, AMAND L E.Sewage sludge as a deposit inhibitor when co-fired with high potassium fuels[J].Biomass
Bioenergy, 2010, 34(1): 1546-1554. _ _ r

SHAH K V, CIEPLIK M K, BETRAND C I, KAMP W L, VUTHALURU H B. Correlating the effects of ash elements and their association in the
fuel matrix with the ash release during pulverized fuel combustion[J]. Fuel Process Technol, 2010, 91(5): 531-545. _ _ ret

HAYKIRI-ACMA H, YAMAN S, KUCUKBAYRAK S.Effect of biomass on temperatures of sintering and initial deformation of lignite ash[J].
Fuel, 2010, 89(10): 3063-3068. . ret

XU X G, LI S-Q, LI G-D, YAO Q. Effect of co-firing straw with two coals on the ash deposition behavior in a down-fired pulverized coal
combustor[J]. Energy Fuels, 2010, 24(1): 241-249. i

FRYDA L, SOBRINO C, CIEPLIK M, KAMP W L. Study on ash deposition under oxyfuel combustion of coal/biomass blends[J]. Fuel, 2010,
89(8): 1889-1902.  ret

BARTOLOME C, RAMOS A G. Ash deposition behavior of cynara-coal blends in a PF pilot furnace[J]. Fuel Process Technol, 2010, 91(11):
1576-1584. . rei

SKRIFVARSBJ, WESTEN-KARLESSON M, HUPA M, SALMENOJA K. Corrosion of super-heater steel materials under alkali salt deposits: Part
2 SEM analyses of different steel materials[J]. Corros Sci,2010, 52(3): 1011-1019. s

ABREU P, CASACA C, COSTA M. Ash deposition during the co-firing of bituminous coal with pine sawdust and olive stones in a laboratory
furnace[J]. Fuel, 2010, 89(12): 4040-4048.  _ r

RAR, FBRLL, WIS, ALyO5 T B P LTI A 1 S L P MG A AL MR B YE REBT 5E [0]. MORHML2:249], 2012, 40(11): 1403-1408.

SRS, PR, AL, U, ARV T A U R A T A SR I R AL R B [0, ML A5, 2012, 40(10): 1179-1187.
W, M2EI, BReedts, TRIR, R3COL, MRARIRI. 5 i R R 58 1 BENGE #1536 AL TIT: 22 401 0y SO AL 2% S 92 36 [J]. MRREME %2431, 2012, 40(10):
1172-1178.

FIERH, O, RN, B, XU . A R SR R SORL K AE R PR I S 56 BT ST [I]. MAEME 4R, 2012, 40(09): 1135-1141.

WL, M2F I, BReety, TR, RSCSL, MR 55 A R R 58 1 FENGE A8 5 3 Al TT <80 201 0 SO AL 2% B 9236 [J]. MRREME %2431, 2012, 40(09):
1051-1059.

WA, WA, RSO, TIRVRI, ARSCAL, MR 5 R RS A be i FENIT A8 5 5 40 T RO B BURE N B SO [3]. RkHb %244k, 2012, (08): 919-
926.

A, ik, M, gk, RV FET IR R0 B R I AL A BE R B OR R 5258 [J]. REMEAE4IR, 2012, (08): 927-934.

e, Bk, skass, ToE TR E S BHR A S 0 FE I 3) J) % 0F R [O]. MEHME 24k, 2012, (08): 943-951.

Ky, AR, RO, s AR BEAE Cuszy- Al O EHCRURLTLACIR th IR BEHRFE 3] L2731, 2012, 40(07): 886-891.

EARRE, Y, TAIET, ARG Ok BB R R B T R R A [3]. RS, 2012, 40(07): 790-794.

HiEde, B, DIKE B, Fe,05/AlL,O R BURE & Ik MW 37, kML 54, 2012, 40(07): 795-802.

W, BSIRA, IR, ARIETK. AR N % T AR YT A R A R R T AT D], BREME SR, 2012, 40(07): 843-847.

Wk, m Rk, VEED, HERI, VRS, kst ARGy S IR NO  HR L B SRR IR GE B I (97 B4R 2012, 40(06): 672-679.

2L, W, A, R, R0z, SR BRI U A R b AR TR R ST R AR R MR R [I]. ARME A4, 2012, 40(06): 692-697.
VR, g AL pR e, A RO T S R S CuAI S B R HE AL O RN, OIS YE 37 #REMES2 243, 2012, 40(05): 601-607.






