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Abstract : In order to reduce the effects of greenhouse gas (GHG) emissions, the South
Korean government has announced a special platform of technologies as part of an effort to
minimize global climate change. To further this effort, the Korean government has pledged to
increase low-carbon and carbon neutral resources for biofuel derived from biomass to replace
fossil and to decrease levels of carbon dioxide. In general, second generation biofuel produced
form woody biomass is expected to be an effective avenue for reducing fossil fuel consumption
and greenhouse gas (GHG) emissions in road transport. It is important that under the new
Korean initiative, pilot scale studies evolve practices to produce biomass—-to-liquid (BTL) fuel.
This study reports the quality characteristics of F-T(Fischer-Tropsch) diesel for production of
BTL fuel. Synthetic F-Tdiesel fuel can be used in automotive diesel engines, pure or blended
with automotive diesel, due to its similar physical properties to diesel. F-T diesel fuel was
synthesized by Fischer-Tropsch (F-T) process with syngas(H,/CO), Fe basedcatalyst in low
temperature condition(240°C). Synthetic F-T diesel with diesel compositions after distillation
process is consisted of Cio~Cgy mixture as a kerosine, diesel compositions of n-paraffin and
1so—paraffin compounds. Synthetic F-T diesel investigated a very high cetane number, low
aromatic composition and sulfur free level compared to automotive diesel. Synthetic F-T diesel
also show The wear scar of synthetic F-T diesel show poor lubricity due to low content of
sulfur and aromatic compounds compared to automotive diesel.

Keywords © BTL(Biomass-To-Liquid,), F-T (Fischer-Tropsch), Biofuel Fuel Quality,
Diesel.
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Fig. 3. Production pathway of F-T fuel.

Table 1. Range of Properties for F-T Diesel in USA[11]

Property ASTM method Low temp. F-T High temp. F-T
Density, 15C D4052 0.7695-0.7905 0.8007-0.8042
Distillation, C D86
IBPY 159-210 230
10% 181-260 235
50% 244-300 254
90% 327-334 323
FBP? 338-358 361
Cetane number D613 >74 489-514
Sulfur, ppm D5453 0-10 0-10
Total aromatics (wt.2%6) D5186 0.1-2.68 9.18-10.1

Y IBP : Initial boiling point
2 FBP : Final boiling point
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Table 1. The Property and Test Method Used in This Study[15]

Property Quality standard Test method
Density@15C (kg/m’) (winter X0 oo KS M 2016
Sulfur (mg/kg) - KS M 2016
Polyaromatics (wt.%) max. 10 KS M ISO 8734
Total aromatics (wt.%) min. 52% KS M ISO 5165
Cold Filter Plugging Point(CFPP) (C) max. —18 KS M 2411
Pour point(PP) (C) max. 400 gé\i{ IEOO6}2Al5671/
Cloud point(CP) () 815 ~835 KS M 2002
Lubricity, HFRR wear scar diam @60 C ( m) max. 5 KS M 2456
Cetane number (IQT)Y max. 30 KS M 2456

D IQT : Ignition Quality Tester
? winter(Nov.15"Feb.28) : min.48

u

|
""j'lilll ks :r T J

Fig. 4. GC chromatogram of automotivediesel . Fig. 6. GC chromatogram of gasoline portions
in F-T fuel after distillation.
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Fig. 5. GC chromatogram of F-T fuel before Fig. 7. GC chromatogram of diesel portions in
distillation. F-T fuel after distillation.
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Table 2. Quality Characteristics of F-T Diesel and Automotive Diesel
Property Automotive diesel F-T diesel

Polyaromatics (wt.%6) 1.04 0.10
Total aromatics (wt.%) 19.32 4.44
Sulfur (mg/kg) 490 0.14
Density@15C (kg/m°) 824.6 7655
Lubricity, HFRR wear scar diam@60 (um) 328 727
Cold Filter Plugging Point(CFPP) (C) -19.0 -10.0
Pour point(PP) (C) -32.0 -14.0
Cloud point(CP) (C) -6.0 4.0
Cetane number (IQT)Y 56 )

D IQT : Ignition Quality Tester

Intensity (mV)

0 2 4 6 8 10 12 14
Retention Time (min)

(a) Automotive diesel

Intensity (mV)

|V

0 2 4 6 8 10 12 14
Retention Time (min)

(b) F-T diesel

Fig. 8 HPLC chromatogram for aromatic produdct in automotivediesel and F-T diesel .
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