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Abstract : Recently, the government is actively promoting the RFS(Renewable Fuel Standards)
and RPS(Renewable Portfolio Standards). Therefore, the importance of renewable energy fuel is
being highlighted more than ever. Now is the time required active research in Korea. Since power
bio—fuel oil demonstration project is underway dissemination to meet RPS quota. In this study, we
investigated emission performance to make the performance standard draft of bio—fuel oil. In
addition, the quality properties of the fuel oil and bio—oil, and after combustion in industrial
boilers and compared the amount of exhaust gas. It was reduced emissions of bio—oil in industrial
boilers due to bio—fuel properties as compare with fuel oil.
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Table 1. The raw materials of bio fuel oil

Crude Palm Oil(CPO)
Refined Bleach Deodorized Palm Oil(RBDPO)

Palm Oil based Palm Fatty Acid Distillate(PFAD)

Refined Bleach Deodorized Stearin(Palm Stearin)
Palm Acid Oil(PAO)

Biodiesel based

Biodiesel(BD100)
Biodiesel Pitch(BD Pitch)

. . Tallow
Animal oil based Lard
Etc Vegetable oil based Cashew Nut Shell Liquid(CNSL)

Table 2. Main materials of test sample

Power bio—fuel oil Palm oil(45~50%)
(A) Biodiesel pitch(30~35%)
Fatty acid methyl ester(10~15%)
Power bio—fuel oil Animal 0il(65~70%)
(B) Biodiesel pitch(30~35%)
Palm 0il(40~45%)
Power bio—fuel oil Biodiesel pitch(15~20%)
© Animal 0il(15~20%)
Free Fatty Acid(20~25%)
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Table 3. The Quality standard and test method of power bio—fuel oil

Property Limit Test method

Flash point (C) min. 70 KS M ISO 2592
Viscosity (40°C, mr'/s) 20 ~ 100 KS M ISO 3104
Carbon residue (wt.%) max. 10 KS M ISO 10370
Sulfur (wt.%) max. 0.1 KS M ISO 8754
Ash (wt.%) max. 0.10 KS M ISO 6245
Copper strip corrosion (50°C, 3h) max. 1b KS M ISO 2160
Pour point (C) max. 27.5 KS M 2016
Density (15C, kg/m’) max. 991 KS M 2002
Water (wt.%) max. 0.20 KS M 0010
Acid number (mg KOH/g) max. 25 KS M ISO 6618

) Na max. 70 AAS
(Aél;a/tgr)netal Ca max. 30 AAS

K max. 70 AAS

Todine number (g/100g) max. 120 EN 14111
Nitrogen (wt.%) max. 0.3 KS M 2112
Vanadium(V) (mg/kg) max. 50 ICP
Gross heating value (kcal/kg) min. 9,000 KS M 2057
Water and sediment (vol.%) max. 0.5 KS M ISO 9030
Si + Al + Fe (mg/kg) max. 200 ICP
Phosphorus(P) (mg/kg) max. 100 ICP

Table 4. Specifications of test boiler

Item Unit Specification(Type)
Boiler Type - Horizontal Cylinder
Combustion Gas Flow - 3 Pass Type
Draft System - Forced Draft
Burner Type - Rotary Type
Forced Draft Fan - Turbo Fan Type
Capacity (Steam Generation) kg/h 3,000
Heat Transfer Area m? 54.5
Maximum Steam Pressure kg/cm? 10
Oil Consumption (Heavy Oil, B-C) kg/h 25 ~ 250
Boiler Drum Full Capacity kg 6,420
Force Draft Fan Capacity m*/h 60
Boiler Weight kg 9,600
Stack Diameter mm 600
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Table 5. Amount of steam generation per hour and actual load

Oil Consumption Steam Generation Actual Load
(L/h) (kg/h) (%)
B-C 129.4 1.50 50.0
Bio Oil (A) 149.8 1.51 50.2
Bio Oil (B) 154.3 1.50 50.0
Bio Oil (C) 152.8 1.52 50.6
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Fig. 1. A schematic diagram of an apparatus for measuring water and dust
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Table 7. The physicochemical characteristics of fuel oil and bio—fuel oil

Fuel oil Power bio—fuel oil
Property (B-C) A B C
Flash point (C) 122 252 242 244
Viscosity @40C (mr'/s) 140.3 433 449 343
Carbon residue (wt.%) 5.5 0.8 0.8 0.4
Sulfur (wt.%) 0.27 0.01 0.01 0.02
Ash (wt.%) 0.018 0.017 0.009 0.008
Copper corrosion (50°C, 3h) la la la la
Pour point (C) 30.0 25.0 20.0 0.0
Density (15C, kg/m") 932.8 921.2 924.7 918.6
Water (wt.%) 0.04 0.03 0.03 0.03
Acid number (mg KOH/g) 2.52 0.92 8.52 15.47
_ Na 0 0 0 17
! Ca 12 10 1 4
K 0 1 0 2
lodine number (g/100g) 32 54 53 85
Nitrogen (wt.%) 0.17 0.02 0.02 0.01
Vanadium(V) (mg/kg) 10 3 1 0
Gross Heating value (kcal/kg) 10,572 9,422 9,390 9,367
Net heating value (kcal/kg) 9,879 8,637 8,738 8,754
Water and sediment (vol.%) 14 0.1 0.0257]%F 0.1
Si + Al + Fe (mg/kg) 23 76 15 6
Phosphorus(P) (mg/kg) 43 4 18 0
Element C 86.08 76.53 75.57 76.72
contents H 12.70 12.53 12.02 11.54
(wt.%) O 1.19 10.67 12.36 11.35
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Table 8. The trend of emissions reduction
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Dust mg/Sm?’ 9.89 6.94 7.30 6.73
SO, ppm 44.74 0.00 0.00 0.00
NOx ppm 244.36 127.37 153.78 162.78
NO ppm 243.79 124.65 150.59 159.26
CO, ppm 12.51 12.35 12.65 12.41
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