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Abstract — Paraffin bio-based hydrotreated biodiesel(HBD) is originated from vegetable oil(the process can also
be applied to animal fat) with the the chemical structure C,H,,... In the number of process of the oil or fat, the
hydrogenation is significantly important to create a bio-based diesel fuel. This study is focused on lubricity char-
acteristics of BTL diesel blends to use alternative diesel fuel in Korea. The BTL diesel are blended the different
volume ratios (HBD 5(5 vol.% HBD - 95 vol.% diesel), HBD 10, HBD 20, HBD 30, HBD 40 and HBD 50.
HBD with paraffin compounds showed a very high centane number, low sulfur content and free aromatic com-

pound. Especially, the wear scar of HBD showed poor

lubricity compared to automotive diesel due to the fuel

composition, low sulfur content and free aromatic compound. Also, the lubricity specification of automotive die-
sel with different six HBD blends is within the limit by the Korean standards. Finally, HBD as an alternative die-
sel fuel is challengeable in transportation sector of Korea.

Keywords —hydrogenated biodisel (57 vlo] 2.t A), diesel(7 ), lubricity(HE43)
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Table 1. The quality characteristics and test method of diesel and HBD used in this study

Property Quality standard ~ Automotive diesel HBD 100 Test method
. o max. 0
Pour point(PP) (°C) (winter max. -17.5) -30.0 -1.0 KS M 2016
Cloud point(CP) (°C) - -4.0 3.0 KS M 2016
Flash point (°C) min. 40 44.0 40.0 KS M 2010
Viscosity (40°C, mm’/s) 1. 9~5.5 2.52 3.07 KS M 2014
TS o KS M ISO 3405
Distillation (Ts, °C) max. 360 347.8 291.2 JASTM D86
Carbon residue 10% (wt.%) max. 0.15 0.02 0.02 KS M 2017
Water and sediment (Vol.%) max. 0.02 less than 0.01 less than 0.01 KS M 2115
Sulfur (mg/kg) max. 10 3.83 5.32 KS M ISO 8754
Ash (wt.%) max. 0.02 less than 0.01 less than 0.01 KS M ISO 6245
Cetane number (IQT)” min. 522) 50.9 83.0 KS M ISO 5165
Copper corrosion (100, 3h) max. 1 less than 1 less than 1 KS M 2018
Cold filter plugging point
(CFPP) (C) ax. -16 -22.0 3.0 KS M 2411
Lubricity, HFRR wear scar
diam@60 (um) max. 400 234 541 KS M ISO 12156
Density@15°C (kg/m”) 815~835 824.9 779.4 KS M 2002
Polyaromatics (wt.%) max. 5 1.05 0.00 KS M 2456
Total aromatics (wt.%) max. 30 20.14 0.00 KS M 2456
Y1QT : Ignition Quality Tester
23, +ajHjo|oCIMe| B ME FEY B4 AEAE A We W vY RIS Hols
Sl or) Azt Suloloride] el WE & W, Sl STIAMBD 100%)e AHEAE AR
gt Aol f84L PCS instrument(3=)AF2] HFRR F7+ 999l v "ol F& v %}E—g— Hole

(High frequency reciprocating rig)S AM8-3}592o.H,
KS M ISO 12156 Wel wet AlE 2mLE 60°Cell
A 758 &<t 50 Hze] F3ho} 200 g9] s}5E ©l8
slo] FE5UHPCS InstrumentAle] A& 1ecm U3
I AEF(PCS Instrumentrle] €17 6 mm S&5T)E
Eupzke] 23] Al AAdE PIREMWSD,
Mean Wear Scar Diametery2 €v|7(MEJI TECHNO
Ae] Infinity1yS AHE-3te] 74313t

K
[l

3. Zdn o

3-1. X HJ0|C| "o ZMEZ U oS EA

7\ AR ET IS o] &8l AFEakg Aot o
Hupol oA o] Eh|gol wE AgEe] M4
£ Fig. 191 YERNSIY. Fig. 1614 X npe} 7+

T

7l It 3 As2HE e kel
o] Ejhgo] F7HrE Fble|lende] Fa
28Rl gehae] ghgo] Svtehs AAE HAFAL Q)
tHFig. 1 (b), ().
Table 1914 ule] QUA(HBD 100)2] 984 &
de YERHAL ok & Aol AR MM =
AL 2A3(532 mgke) TS HojFH, W 3}
FES T e B s a8 63*301
o219 AFERE A-5(234 pm)iE] 24 (541 pm)o]
deots f‘sE 7ﬂ°°l FA7IES WSS Eetal ol
Hlo] o tAle] Wiz oF 880 kg/m’=
A& 73%0 9} 825 kg/m’ B} &2 ULE zh=
oleut)de] WUx oF 779 kg/m’'Z E4
ek gk dubgo g gl

N
o -
¢

ZHulol e uAe] F
AR jso-dFt So mElmo s AT A8 ¢

Vol. 28, No. 6, December, 2012



324 Jae-Kon Kim, Cheol-Hwan Jeon, Eui-Soon Yim and Choong-Sub Chung

[ w
0 L
[ L
w «
0 L
sm w
! w
0 10
AR MMALE NS RARAS SARAT SRS MRS SN RS RARS RARAS ARARSRAANS SRARYARARE RARRTARAR"

| 2 3 ! § 3 1 1}

(a) Base diesel (b) HBD 30

T T T T T T T !
! 2 H ! § § 1 § [

ALlal ol ol aln |
i 1 : i : i 1 i

(© HBD 50 (b) HBD 100

Fig. 1. The GC chromatograms of automotive diesel with different HBD blends.

Table 2. The quality characteristics of automotive diesel with different HBD blends
HBD ratio(%)

Property 5" 10 20 30 40 50
Viscosity (40°C, mm’/s) 2.52 2.54 2.59 2.64 2.70 2.76
Distillation (Ty, °C) 346.6 345.6 339.0 334.9 327.0 3223
Sulfur (mg/kg) 4.02 4.09 4.25 431 4.34 4.36
Density@15°C (kg/m’) 822.6 820.3 820.3 811.4 806.7 802.3
Polyaromatics (wt.%) 1.04 0.92 0.85 0.87 0.63 0.56
Total aromatics (wt.%) 18.76 17.66 15.99 14.17 12.07 10.16

Y 5 vol.% HBD diesel - 95 vol.% diesel
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Fig. 2. Effect of quality property of automotive diesel
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Table 3. Determination of lubricity of automotive diesel with different HBD blends
HBD ratio Wear scar X Wear scar Y  Wear scar Start temp./ Finish temp./  Wear scar
%) (¢an) (xn) Avg (um) RH RH 14(um)
Base diesel (HBD 0) 283 196 239.5 23.1/48.6 24.5/49.3 234
HBD 5" 290 222 256.0 23.7/36.7 24.1/40.3 271
HBD 10 362 268 319.5 23.9/36.1 24.1/40.7 335
HBD 20 382 277 347.0 23.1/37.0 24.2/41.0 362
HBD 30 409 312 360.5 22.5/42.2 23.3/42.4 370
HBD 40 420 320 358.0 23.8/38.4 24.1/40.4 372
HBD 50 400 329 364.5 23.8/38.0 24.0/40.5 379
HBD 100 541 522 531.5 23.2/41.2 23.7/43.5 541

Y 5 vol.% HBD diesel - 95 vol.% diesel
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(a) Base diesel (b) HBD 5 (c) HBD 10

(e) HBD 30 (f) HBD 40 (2) HBD 50 (h) HBD 100
Fig. 3. Lubricity of automotive diesel with different HBD blends.
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