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chjeon@pusan.ac.kr Abstract >> Fuel blend technique is one of the most effective way of using bio-

mass to replace the coal. Many studies on combustion characteristics with coal
Received 14 November, 2017 5h4 hiomass blends have been conducted. In this study, char reactivity and
Revised 25 January, 2018 . . . K
Accepted 28 February, 2018 emission characteristics of coal (Suek) and biomass (EFB) blends has been in-
vestigated by TGA and DTF to evaluate the applicability of the pre-treated
(torrefaction, ash removal technology) EFB to pulverized coal boiler. In all blend-
ing cases, char reactivity improved as the blending ratio increases (10, 20, and
30%), especially torrefied EFB blended at 30%. Also, unburned carbon de-
creased as the blending ratio increases in all types of EFB. NOx emission showed
the increase and decrease characteristics according to the content of fuel-N of
raw EFB and torrefied EFB. But the amount of NOx emission at ashless EFB
blends is greater than that of Suek despite of lower fuel-N. It indicated that co-fir-
ing effect of using the pretreatment biomass fuel is relatively better than those
of the untreated biomass fuel about char reactivity and emission characteristics.
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Table 1. Basic properties of samples

=
Fo2 Z39ITE Table 1ofi= AR FYEA,

Sample Suek | R.EFB | A.EFB | T.EFB

Moist. | 30.59 | 10.12 | 5.11 | 0.86

Proximate | v \; | 3027 | 64.63 | 8129 | 48.54
Analysis

(AR) F.C. | 2898 | 16.84 | 12.76 | 30.04

Ash | 10.16 | 841 | 0.84 | 20.56

C 51.81 | 52.74 | 505 | 57.11

Ultimate H 7.08 | 573 | 592 | 5.79

Analysis N 1.27 1.43 0.06 0.80

(DAF) S 102 | 012 | 003 | 013

0 38.81 | 39.98 | 42.65 | 36.17

Calorific Value (kcal’kg)| 5,812 | 4,210 | 4,470 | 4,780
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1. Primary gas (N2)
2. Secondary gas (N2 + O2)
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4. Coal injector
5. Coal reactor
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8. Pump

9. Gas analyzer

Unburned Carbon

Fig. 1. Schematic diagram of drop tube furnace

Table 2. Experimental condition of frop tube furnace

Experimental condition

Sample Suek, R EFB, A.EFB, TEFB
Blending ratio (wt.%) 0, 10, 20, 30, 100%
Temperature (C) 1,300C
Feeding rate (g/min) 0.3
Particle size (um) 75-90
Total flow rate (L/min) 5
Carrier gas (N2, L/min) 1
SR 1.16
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Table 3. Kinetic parameters (E, A) of single fuel samples

Sample E [kJ/mol] A[l/s] R
Suek 97.86 99.13E-4 0.9974
R.EFB 149.10 27.89E1 0.9948
A.EFB 141.87 45.37E3 0.9989
T.EFB 106.11 41.99E-2 0.9988
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Table 4. BET surface area and pore volume of samples

Soiile BET surzface area Pore v}olume
(m7g) (m/g)
Suek 4.14 1.90E-2
R.EFB 0.80 2.47E-3
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