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

EHHE, fERE, LR
Qingyue WANG, Naoto SHUKUZAKI and Tetsuo YAMADA

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 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.

Keywords: Waste coal, Gasification, Biomass, Coal-biomass briquette (BB), Alkali metal and alkali

earth metal (AAEM)
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Fig. 1. Schematic diagram of gasification technology.
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Table 1. Proximate analyses and metallic analyses of samples
Proximate analysis (wt.%) Metallic composition of ash (mg/g)

Particle si i
AMCCSZ water Ash VM FC | K,0 Na,0 MgO CaO ALO; Fe,05 SiO,

Waste coal 150~500 pm 4.2 273 330 355 | 6.0 1.9 4.0 57 720 288 154.6
Larch bark <75 pm 9.9 0.8 648 245 | 19 0.3 0.6 32 0.4 0.3 1.2
75~150um 9.9 0.8 648 245 | 19 0.3 0.6 33 0.3 0.2 1.3
150~250 um 9.5 0.9 649 247 | 24 0.3 0.6 4.0 0.2 0.1 1.8
250~500pm 9.7 0.9 646 248 | 24 0.3 0.6 4.0 0.2 0.1 1.9
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Fig. 4. Gasification reaction rate constant k; and
gasification reaction finished time t¢ of
waste coal-biomass briquette chars.
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Table 2. Metalic composition of dealkali and dealkali earth metal larch bark ash

Metallic composition of ash (mg/g)

Particle size

K20 Na20 MgO

CaO A1203 F6203 SlOz

Larch bark <75 um 0.1
(Treatment with HCl) 75~150 um 0.1
250~500 pum 0.1

0.2 0.02 0.3 0.2 0.1 0.6
0.2 0.02 0.3 0.2 0.1 0.6
0.2 0.03 0.3 0.2 0.1 0.9
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Fig. 5. Gasification reaction rate constant k; and
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reaction finished time by dispersion effect
of metals

Table 3. BET specific area of waste coal-biomass
briquette chars (use of dealkali and
dealkali earth metal larch barks)

Particle size of mixing dealkali and
dealkali earth metal larch bark (pm)
<75 75~150 250 ~ 500

BET specific area (m’/g) 92.2 55.3 2.83
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Fig. 7. Cumulative gas composition of waste

coal-biomass briquette chars.

Table 5. Wattages of this experiment

RE AT =V BRI (hm)
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Table 4. Difference values of shorter hours of gasification reaction finished time by metallic dispersion

effect and increased contact time.

Compared mixing sizes of

Difference value of shorter hours of

larch barks (um) gasification reaction finished time (min)
By metalic dispersion effect By increased contact effect
250~500 and 75~150 40 (= 80-40) 20
75~150 and <75 10 (= 90-80) 0
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Table 8. Cost of conventional waste coal-biomass briquette

= ek 2| ek e WX b i’ﬁijxl\
No. IE\ E Zl D+E‘*Em u+§4£t (ﬁi) (f[}/ T )

1 R 1186.00 55.12
FEIEA IR 2075/ t 20x17 (J7 t) 340.00 15.81
NA F~ A [16570/ t 165x3 (7 t) 494.00 22.96
fit s [ E A (22600 t 226x1.56 (J7t) 352.00 16.35

2 |ERIR 0.4t/ t 0.40x537.50 (JikWh) 215.00 9.97

3 |BREHE 12070/ t 120%1579 18.95 0.87

4 [Pt 25% 4760.05%25 % 119.00 5.52

5 |IEdmfE A 331.44 15.37
IEE 4760.057C  [4760.05/15 317.30 14.72
AR 563.50 7 563.50/40 14.09 0.65
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10 |iEhE448.383.31 576 [383.31x6.75 % 25.87 1.20

11 | % H 276/ t 2x21.56 43.12 2.00
il o 2 b &t 4605.00 103.00
FeAil 118.00

Table 9. Costs and calorific values of waste coal-biomass briquette, coal used for gasification

sefifi Ge/)

FEEGE (keal/kg)

FEEN /5l (Mcal/Jt)

BEIEA A BB 118.0 2500~5000 21.2~42.4
H A LA IR 666.7 (20074£10 4 ) >6500 >9.7
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