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Effect of different mixing biomass particle sizes on gasification reactivity of
waste coal-biomass briquette
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Abstract

Coal gasification technology that can converse coal to gas fuels is one method of the clean
coal technologies. In our study, it was suggested that gasification can be applicable to the
utilization of waste coals. As well, when waste coals are used gasification technology in
combination with coal-biomass briquette (BB) technology, conversion time of waste coal to
gas fuel is shorter. However, gas fuels changed from waste coal-biomass briquette have low
calorific values, considering in energy, it is necessary that gasification reaction time of
waste coal-biomass briquette should be more shorter and more effective.

In this study, to shorten gasification reaction time of waste coal-biomass briquette,
mixing biomass sizes in making waste coal-biomass briquette was micrified. The
gasification experiments were conducted with waste coal-biomass briquette under the
conditions that experimental temperature was 900 C, and used 300 ml-min ! of 45 %
water steam in Ar gas, after the pyrolysis experiments. As a result, gasification reaction
time of waste coal-biomass briquette was shorter. It was assumed that alkali metals and
alkali earth metals (AAEM) in biomass worked as the gasification catalysts were dispersed
and specific surface areas were increased.
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Fig. 1. Schematic diagram of gasification technology.



BEMERIBE N7, BB k&%, A A~ R
LR EERITH D AIK (Ca(OH),) %R
A LCHEMRA T 52 & Th 5,

LU 6, BBAL L7ZBEHEA IR (B3
RFIH BB) & AEAENMIN E XD, A
L LTSI AR T 5 0 A DEHEE BIEL .
TRNX =R EBETHETELHNED
7 ACRER OB L3R D B LD,

T ZCARE TR, LV ER TR A R
BRI AREHCER T 5 Z E 2 B & L,
2T v A ORGSR & #1450 A
LIS DN Ty SO PEAS & BESE A R
M BB OIERIAIEOKRF 21T > 72, BARRYIC
X, BEEEA RO BB fLIZ L 5 A A LEPED
) EEFICAA,S A ADBREICEDAEDTH
et DR v ZDRAEFIEICEHR
L. BEIEARAMN BB 2{El4 5 ICIES
HNNA T~ AR a/ NS T 5D &,

O &RDHENE ARSI E O il
TER R4 A T~ AP DT V) 4
&7 ) AR (AAEM) B BEE
fRFIH BB WNIZIR W TIAFPHIZ /0K
T5

@  HEARPERE IR © B AR (IO 7
L% < T&E THEFEAKMMA BB F¥
— & B ZALA & OBEvEA BT S

R EDOHENE Y . T AN TEDR E O BE
FARFA BB MERTXHEEZ26N15 2
X, BANA A~ RRIREEILEIED D
& TH AU S OB EEA BRI BB &
R % = & 2Rt LT,

2. EBRAE

2. 1. BERRF A BB DEH

BEFEA A BB 1. BEZEA Ik (AL
PE) ENXA T~ R (BT~ IR ZEEL
75 : 25 CIRA L. MEEEH & LT Ca(OH),
ARG AR LTS & (CalS = 2)
THML., JEfERA (3.2 tem?d) L TIERL L 7=,
D%, LT, RIEE 250 ~ 500 um (T E]
sy LT b O#BEFEAIRFIH BB FEBEE & L
THW,

AREBRTIT, BENA A~ ARRIZL D

A AT 5728, <75, 75~ 150, 150 ~ 250,
250 ~ 500 um (2 4y L 7= Z L2 ORI HL
DA T~ I A AW CE#ENSRFIH BB &
ER L7, F7o. BEFEEARIL, 150 ~ 500 pm
Db D&MW, BEFEA R & A RIRELIHO
TR RO TESWE, &R E%
Table 1 (27”7,

2.2 B fE

FRIBRFH O B T~V R 2 1RE LT B
A BB FEEREEL O A AV B M & A
T 5720, BORNKIGE5E T ST B A IR
FIH BB Frv—&FlT 2 0LE R H D, £ 2
T, [E O EEROGEEE & IV CEV g
AT o712,

By fRIL, BEEARFAH BB BRI
5.000 g & BOUGEIZFRE L, Ar (164 ml/min) T
285 B % . 10 ‘Clmin O {5 HEFE TEIR M
5 900 CE THEL TITV, ISEZHAEIL
Db, BEEAIKMA BB F¥—%RIL L7=,

2. 3. KEKH RILEKER

BRIEHPH O B 7~V R e 2 RA LT BE3E
ARFM BB F v —0D, I ACES % i
T 5728, Fig. 2 (27 B2 B E RSO
B 2 W TR AR AT o 72,

KK A FERRIL, B3R TR LB
FEO A BB F v —1.000 g-carbon % i
ICFEE L. Ar (164 ml/min) TZeR EH#%
900 C—EIZB WV TARZSMES (132 ml/min)
ZBAlE L TIT o 7, KK AEFEBRIZB
THARR LI AL, BMREE R Ha & T2
s ua~ 2777 (GC-TCD : EE#HEERT) (2
XV H,, CO, CO,, CHs&ERLT,

T ZACESPE D FHME, A 3
¥ (- WSHEEER () & Fy—
HIRFESy D 100 %73 4 AT HE# U 7-Hef (0
ZABBOGTE TR () ) ZHWTITo72 (ke
12 dC/dt = k; (Co-C) ZHWTHEH (Co: #)
WpRFEE (mol), C: K tICHBIT 2 REDER
$ag: (mol), t: B[ (min)) ) .

Table 1. Proximate analyses and metallic analyses of samples

Proximate analysis (wt.%)

Metallic composition of ash (mg/q)

Particle size Water  Ash VM FC

K,O Na,O MgO CaO A|203 Fe,0s S|02

Waste coal 150~500 um 4.2 273 330 355
Larch bark <75 um 9.9 0.8 64.8 24.5
75~150 um 9.9 0.8 64.8 24.5
150~250 pm 9.5 09 649 247
250~500um 9.7 0.9 64.6  24.8

6.0 19 40 57 720 288 154.6
1.9 0.3 0.6 3.2 0.4 0.3 1.2
1.9 0.3 0.6 3.3 0.3 0.2 13
24 03 0.6 4.0 0.2 0.1 1.8
24 03 0.6 4.0 0.2 0.1 1.9
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Fig. 2. Experimental setup for H,O gasificatioan.
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Fig. 3. Gasification reactivity of BB chars.

Table 2. Pseude-first-order reaction rate constant k;

and reaction time t; of BB chars

Particle sizes of  Pseude-first-order reaction Reaction time

mixing larch bark rate constant ( x 16 min'l) (min)
<75 um 2.21+0.06 150 £ 5
75~150 um 2.16+0.05 162 =8
150~250 um 1.90=+0.001 210
250~500 um 1.84+0.02 220 +10
<75 um
(Treating with HCI) 1.50+£0.01 240
75~150 um
(Treating with HCI) 1.4920.002 240
250~500 pm 1.42+0.02 260

(Treating with HCI)
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Fig. 4. Gasification reactivity of BB chars (use of
larch barks and dealkali and dealkali earth
metal larch barks) .
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Table 3. Cumulative gas composition of various chars

Particle size of mixing biomass H, CO CH, CO,

<75 pum 0.64 017 0.01 0.18
75~150 um 0.64 018 0.01 0.17
150~250 um 0.68 0.15 0.01 0.16
250~500 pm 0.65 0.16 0.01 0.18
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