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Abstract : Hydrotreated biodiesel(HBD) is paraffinic bio-based liquid, with the chemical
structure C,Hzn:2, originating from vegetable oil(the process can also be applied to animal fat).
The oil or fat is treated in a number of process, the most important being hydrogenation, in
order to create a bio—based liquid diesel fuel. During the hydrogenation, oxygen is removed
from the triglyceride and converted into water. Propane is formed as a by product and can be
combusted and used for energy production. HBD can be used in conventional diesel engines,
pure or blended with conventional diesel, due to its similar physical properties to diesel. This
study reports the quality characteristics with chemical and physical properties as an alternative
diesel fuel. Especially, HBD showed higher cetane value and number than FAME, and it is

consisted of Cis

Cig n-paraffinic compounds. We also describes quality characteristics of

HBD blends(2, 5, 10, 20, 30, 40, 50 vol%) in automotive diesel. HBD blends(max. 20 vol%)
were the limit by the Korean specification due to poor low temperature characteristics.

Keywords | Biofuel, Biodiesel, Alternative Fuel, Hydtroteated Biodiesel.
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Table 1. The Property and Test Method Used in This Study

Property Quality standard Test method
Pour point(PP) () twinter e s KS M 2016
Cloud point(CP) (C) - KS M 2016
Flash point (C) min. 40 KS M 2010
Viscosity (407C, mm’/s) 1. 9~55 KS M 2014
N . KS M ISO 3405
Distillation (T90, C) max. 360 JASTM D86
Carbon residue 10% (wt.%) max. 0.15 KS M 2017
Water and sediment (Vol.%) max. 0.02 KS M 2115
Sulfur (mg/kg) max. 10 KS M ISO 8734
Ash (wt.%) max. 0.02 KS M ISO 6245
Cetane number (IQT)"” min. 52”7 KS M ISO 5165
Copper corrosion (100C, 3h) max. 1 KS M 2018
Cold Filter Plugging Point(CFPP) (C) max. 16 KS M 2411
.. . KS M ISO 12156-1/
Lubricity, HFRR wear scar diam@60 ( m) max. 400 CEC-TF-06-A
Density@15T (kg/rng) 815 ~835 KS M 2002
Polyaromatics (wt.%) max. 5 KS M 2456
Total aromatics (wt.%) max. 30 KS M 2456

V1QT : Ignition Quality Tester
? winter(Nov.15"Feb.28) : min.48

CO,

o™ n-C 180-C17
Decz‘bopgo Pro:ane Isomerization | 189-C1s
W -
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(Triglycerides)
Fig. 1. The scheme of production pathway of HBD in this study[15].
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Fig. 2. The GC chromatograms of HBD(a)

and automotive diesel(b).

Table 2. The Quality Characteristics of Diesel
and HBD Used in this Study

Property Diesel HBD100
Pour point(PP) (TC) -30.0 -1.0
Cloud point(CP) (TC) -4.0 3.0
Flash point (C) 44.0 40.0
Viscosity (40C, mm®/s) 252 3.07
Distillation (T90, C) 347.8 291.2
Carbon residue 10%
(WE.%) 0.02 0.02
Water and sediment less than less than
(Vol.2%) 0.01 0.01
Sulfur (mg/kg) 3.33 5.32
less than less than
(¢}
Ash (wt.%) 001 001
Cetane number (IQT)” 50.9 83.0
Copper corrosion
(100°C, 3h) less than 1 less than 1
Cold Hilter Plugging B
Point(CFPP) (C) 220 30
Density@15C (kg/m”) 824.9 779.4
Polyaromatics (wt.%) 1.05 0.00
Total aromatics (wt.%) 20.14 0.00

VIQT : Ignition Quality Tester
? winter(Nov.15"Feb.28) : min.48
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Table 3. The Quality Characteristics of HBD Blend in Automotive Diesel”

3
Property 2 5 10 HBIz)o%) 30 0 50

Pour point(PP) (C) -29.0 -29.0 -26.0 -18.0 -15.0 -12.0 -10.0
Cloud point(CP) (C) -6.0 -6.0 -7.0 -8.0 -9.0 -10.0 -9.0
Flash point (C) 44.0 44.0 44.0 44.0 44.0 42.0 41.0
Viscosity (40°C, mm®/s) 2.51 2.52 254 2.59 2.64 2.70 2.76
Distillation (T90, C) 3475 346.6 345.6 339.0 334.9 327.0 322.3
Carbon residue 10% (wt.%) 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Water and sediment (Vol.%) 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Sulfur (mg/kg) 3.9 4.02 4.09 4.25 4.31 4.34 4.36
Ash (wt.%) 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cetane number (IQT)” 50.9 52.0 53.3 559 50.7 61.7 64.4
Copper corrosion (100C, 3h) 1 1 1 1 1 1 1
Cold Filter Plugging Point(CFPP) (C) -22.0 -20.0 -19.0 -19.0 -17.0 -14.0 -12.0
Density@15C  (kg/m”) 8239 822.6 820.3 820.3 8114 806.7 802.3
Polyaromatics (wt.26) 1.04 1.04 0.92 0.85 0.87 0.63 0.56
Total aromatics (wt.%) 19.90 18.76 17.66 1599 14.17 12.07 10.16

D Automotive diesel for winter

DWinter(Nov.15 Feb.28) : min.48, IQT : Ignition Quality Tester
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