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Abstract: During the thermal conversion process of biomass, a portion of potassium can be released into gas
phase, causing serious problems such as fouling, slagging and high-temperature corrosion on convective heating
surfaces. These problems are harmful to the safety of biomass boilers. In this paper, the potassium transformation
during the combustion of biomass is studied in a fixed-bed experimental system. The effects of combustion tem-
perature, reaction time and cofiring are discussed. The results indicate that as the temperature increases, the water-
soluble K in the biomass decreases, whereas the insoluble and gas phase K increase. Within the temperature range
of 700—900 °C, a longer reaction time facilitates the potassium release of corn stalk. Besides, part of the ammonium
acetate dissolved K and hydrochloric acid dissolved K transform into insoluble K, and part of the water-soluble K
transforms into gas phase K. And under high combustion temperature, the mixed husk will increase the ash yield

and significantly reduce the gas phase precipitation of K in corn stalk.
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ASCHEHUT /NEREFE | EARFEFFFIRGCIX 3 Rl
UL 5y 15 ) A= 0 A R X 4. S0 A A ) i i
BHBRE , Fide 3 150 ~ 250 pm B9, 76 105 °C
MRS R T4 24 h, BUH R RO T . s
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B RE L O3 3 B a3k 2 .
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Tab.1 Proximate and ultimate analysis of biomass samples

o Tl 4 Hr/% JERHT%
o A V we Wy wo WN Wy wel
INFERERT 6.80 75.29 44.11 4.97 43.67 0.20 0.25 0.183
e 14.23 69.67 42.17 1.86 41.30 0.37 0.06 0.076
FOKAHFF 7.09 74.89 46.18 4.89 40.50 1.09 0.25 0.055
K2 HYEHERHKRBSSHAEERRTENRNEZ L
Tab.2 Ash composition and molar ratio of ash-forming elements

o TRIES3 53 H/% YR %
Si Al Ca Mg K K/Si (Ca+Mg) /Si CIK
INEEFEFE 1.22 0.05 0.39 0.11 1.05 0.62 0.33 0.19
e 5.99 — 0.09 — 0.20 0.02 0.01 0.42
FORFEFF 1.19 0.11 0.35 0.19 1.22 0.74 0.39 0.05
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100 C & —A>TLL A, BRBGEEFA] [ 5 24 30 min. Hf
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Fig.1 Schematic diagram of the experimental system
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Fig.2 Influence of reaction temperature on ash yield
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Fig.3 Influence of reaction temperature on K release
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Tl R Bl 7 3B 4

— 473 —



MR ZESHEAR

24t S

() E RIS 22 | [FIN K TE KRS sg b, 3
Bl A T B R KK 2l SAERT K 3
%, AAE SR IXMEAYE K AR E. rTREM IR
J& 800 CHIA R T MEA MM AL R B sl EAR R . B
FRFEFF R AR RIS K 78 v I X AT — MR B S0
Hhn, AT RE R A MR RUR R T R AR R, R T
R, B TV TERRR MBS K. RIS, XF L
IR AP BUREL, K 02 RIS i I A A
FEHAMLIREE AT 22 5. 454 Keown ZPGHF5E AT
A, AW R G 2 2 RORN B S A X A P T B
fad R 4 R ™ A 5 i)

2.2 RHER KR iEBEFER

K JCE M R Bl ] A LA I 5
7N FOKRFEFFLE 800 ‘CHI 900 °C T 451k [8] 15 5 % vy
() K TR H 38R R e g, EL i B[]
o, ANTR)IR B2 [B) AT Hh ez 22 /0. AR ee ) A Ui
FEXT K JCZ TR B2 B Sy B I, BEE IR G, i
JEE R MR 232 A8 70N, p RN+ 52 0 st [ e e KR
AR R K JCZ AT 2R 5 ) b I B Bk G
g AH/NEREFFRE], M 800 CHHEE] 900 C
B, [Rl—BsP ) A5 KB b AR 25 80K, HLF Al
ZEAE AR O R IR e T FEE 174 52 1) ol 25 1eF 10 386 o v
k.

K JCE TR Rl a4 AL A I E 6 BF
N R EOKFEF S, 7ER —IRE T, Bl I a4
B, S K B & HE R RIE K PE Ko s
/AN FFHAE 700 CHREET , FRFEFFR/NZ FEFFA3E
B KBS K S5 K SRR A
Ar. IR , iX 3 FRAEIEARM K Z A2 B AH
HAb, H K BSBON IR B KEYE Ko XN
FF, BE2E B TE] A HERS , 800 “CHI 900 “CF Y R &k 17
K i K b, M K 2. SLRHAE XS]]
Berb, ANEREFFPA — T BE IR BT K FIERIRTE K
AU AMERR K. 540, A— o3 KENE K 5640 S
K Hrih.

60 22900 C

E8007TC
50 700 C
< w0 KR
2
H 30
IS

1
1
L
4
i |l
n
20 =7 Zh
% % ; |
10 £ Z Z ZIR=7
Z Z Z ZH
Z ZER=ZI Z
0 Z 7 ZAR=71
t, 30 40 180 1,

J L} ) /min
B 5 RAEEEX KAHTH R R0

Fig.5 Influence of reaction time on K release
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Fig.6 Influence of reaction time on K transformation
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Fig.7 Effects of co-combustion of corn stalk and rice hull
on potassium release
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