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Densified Fuels from Poplars'
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ABSTRACT

Recently, densified fuels from biomass are widely used North America and Europe as a
regenerable and clean bioenegy. Compaction of sawdust of poplars(Populus tomentiglandulosa
and Populus davidiana) with starch glue for densified fuel were studied. Calorific and
elemental analysis were carried out to assess these species as fuel. Hot-press process was
used and compaction was performed under temperatures from 120 to 160C and at pressure
of 50kgf/cnt for prescribed time. Densified fuels were evaluated by its specific gravities,
compressive strengths and fines. In the case of with-glue system, when the press temperature
is 160C and press time is above 7.5 minutes, densified fuels with fines less than 5% can be
produced.
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On the contrary, in the case of without-glue system, densified fuels with fines less than
5% can be produced by controlling the press conditions and the moisture content of

sawdust.
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Table 1. Particle size of sawdust

Particle size |P. tomentiglandulosa|P. davidiana
20mesh + 49.03% 49.94%
20~40mesh 31.33% 28.60%
40 ~60mesh 12.37% 9.84%
60mesh pass 5.75% 3.40%
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Table 2. Higher heating value, ash content, and elemental composition of poplars
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. HHV* | Ash content Elemental analysis
Species o
M)/ ke) (%) C(%) [ H(%) | N(%) | O%(%)
P. tomentiglandulosa 20.18 0.36 48.86 6.54 0.73 43.87
P. davidiana 19.38 0.36 50.50 6.58 115 41.77
* Higher heating value.
** Difference value from 100%.
Table 3. Oven-dry specific gravity of densified fuel from P. tomentiglandulosa
. Press temperature('C) and time(min)
Resin
(%) 120°C 140C 160°C
S5min | 7.5min | 10min | 5min | 75min | 10min | 5min | 75min | 10min
10 0.57 0.59 0.58 0.58 0.58 0.60 0.59 0.58 0.60
20 0.53* 0.61 0.61 0.61 0.62 0.61 0.60 0.60 0.60
30 0.35* 0.48* 0.62 0.50* 0.63 0.62 0.61 0.62 0.61
* The sample was separated at center.
Table 4. Oven-dry specific gravity of densified fuel from P. dawidiana
] Press temperature(C) and time(min)
R(ej‘)“ 120 40T 160C
S5min | 7.5min | 10min | 5min | 75min [ 10min | 5min | 7.5min | 10min
10 0.54 0.57 0.63 0.62 0.63 063 0.63 0.62 0.62
20 0.59 0.63 0.64 0.63 0.64 0.64 0.63 0.64 0.65
30 0.45* 0.61* 0.65 0.61* 0.64 0.65 0.66 0.65 0.65
* The sample was separated at center.
Table 5. Compressive strength(kef/cxf) of densified fuel from P. fomentiglandulosa
Press temperature(C) and time(min.)
Resin N
%) 120TC 140C 160°C
(]
S5min | 75min | 10min | 5min | 75min | 10min | 5min | 7.5min | 10min
10 0.11 1.21 1.00 0.66 0.49 1.80 2.76 5.29 2.4
20 19.28 2087 | 13.92 19.01 19.22 20.87 2421 25.59
30 40.15 44.92 40.47 35.81 50.31 48.09
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Table 6. Compressive strength(kgf/ca) of densified fuel from P. davidiana

XE2YEH nURARY A

Resi Press temperature('C) and time(min.)
?,Zm 120C 140 160°C
(%) S5min 7.5min | 10min Smin 75min | 10min 5min 7.5min | 10min
10 0.77 3.63 3.30 3.73 5.64 7.96 10.59 7.60 481
20 10.18 17.39 20.14 19.79 20.07 18.16 25.36 23.16 23.31
30 8.06 21.61 47.25 26.32 44.08 4291 50.39 48.76 50.56
Table 7. Compressive strength of densified fule from classified sawdust
Sieve size P. tomentiglandulosa P. davidiana
20mesh + 56.38 49.49
20 ~40mesh 56.41 4443
not classified 50.31 48.76
Note : Condition, 30%-160C-7.5min.
Table 8. Fines(%) of densified fuel from P, tomentiglandulosa
N Shaking time Smin 10min 15min 30min
Condition
20%-160C-10min 2.56 291 393 6.15
30%-160C-7.5min 1.62 1.62 1.62 3.03
30%-160C-10min 1.46 1.78 219 2.61
Table 9. Fines(%) of densified fuel from P. davidiana
) Shaking time Smin 10min 15min 30min
Condition
20%-1607C-10min 1.83 2.80 3.01 3.77
30%-160C-7.5min 1.52 1.92 2.22 2.53
30%-160C-10min 1.33 1.69 1.93 2.65
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Table 10. Fines(%) of densified fuel from P. tomentiglandulosa

Pressure (kgf/cr) and Time (min.)
M.C (%) 75kef/ ot 100kgf/ et
7.5min 10min 15min 7.5min 10min 15min
30 19.12 16.08 7.90 10.21 10.67 9.03
45 6.29 5.68 6.19 6.85 7.48 5.67
60 4.48 4.57 3.68 4.04 3.83 5.59
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