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Table 1. The fuel quality standards and test method of BD100 and diesel

BD100 Diesel
Property (unit) Specification Test method Property (unit) Specification Test method
. MO
FAME content Min. 96.5 EN 14103 Pour Point (winter: max. |KS M ISO 3016
(Wt%) © -18)
Flas(llcf;omt Min. 120 | KS M ISO 2719 F las(llclg"mt Min. 40 |KS M ISO 2719
Kinematic viscosity Kinematic viscosity
40T, mmz/s) 1.9-5.0 KS M ISO 3104 40T, mmz/s) 1.9-5.5 KS M ISO 3104
Carbon residue Max. 0.1 |KS M IS0 10370 | ~ Distillation (90%) Max. 360 ASTM D6
(Wt.%) (C)
Sulfur content 10% carbon residue
(mg/ke) Max. 10 KS M 2027 (Wt%) Max. 0.15 KS M ISO 10370
Ash content Water and Sediment
(W%) Max. 0.01 KS M ISO 6245 (vol.%) Max. 0.02 KS M 2115
Copper strip corrosion Sulfur content
(50°C, 3h) Max. 1 KS M ISO 2160 (mg/ke) Max. 10 KS M 2027
Cold Filter Plugging Point Ash content
(C) Max. 0 KS M 2411 (Wi.%) Max. 0.02 KS M ISO 6245
]?F nsity 3 860-900 KS M 2002 Cetane number Min. 52 KS M ISO 5165
(15T, kg/m)
Water content Copper strip corrosion
(WE.%) Max. 0.05 |KS M ISO 12937 (100°C, 3h) Max. 1 KS M ISO 2160
Total contamination Max, 24 EN 12662 Cold Filter F:luggmg Point Max. -18 KS M 2411
(mg/kg) ©
Acid value Lubricity (HFRR) KS R ISO
(mg KOH/g) Max. 0.50 | KS M ISO 6618 (11m) Max. 400 12156-1
Total glycerol Density
(Wi.%) Max. 0.24 KS M 2412 asc, kg/ms) 815-835 KS M 2002
Monoglyceride content Polycyclic aromatic
(W.%) Max. 0.80 KS M 2412 hydrocarbons (wt.%) Max. 5 KS M 2456
Diglyceride content Aromatic hydrocarbons
(Wt.%) Max. 0.20 KS M 2412 (WE.%) Max. 30 KS M 2456
Triglyceride content Biodiesel content
(Wt%) Max. 0.20 KS M 2412 (vol.%) 2-5 KS M 2964
Free glycerol Cloud point
(WLo%) Max. 0.02 KS M 2412 () - EN 23015
Methanol content
(W% Max. 0.2 EN 14110
EN 14108
Alkaline metals | (Na + K) Max. 5
(mg/ke) EN 14109
& [(Ca + Mg)| Max. 5 EN 14538
Phosphorus content
Max. 10 EN 14107
(mg/kg)
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Fig. 1. Test vehicle in cold chamber

Table 2. Specifications of chassis dynamometer

Specification

Roller Single Roll 114 cm
Inert weight 456-680 kg

Motor AC motor
Max. speed 200 km/h
Speed error + 0.01%
Torque error + 0.1%

Blower capacity

63,000 ft*/min
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Table 3. The physicochemical characteristics of biodiesel de-
rived from microalgae (Tetraselmis sp.)

Item Value

FAME content (wt.%) 98.1
Flash point (C) 174
Kinematic viscosity (40°C, mm’/s) 3.769
Carbon residue (wt.%) 0.024
Sulfur content (mg/kg) 9.92

Ash content (wt.%) 0.001
Copper strip corrosion (50C, 3 h) la
Cold Filter Plugging Point (C) 7.0
Density (15C, kg/m’) 884.0
Water content (wt.%) 0.013

Total contamination (mg/kg) 6.7
Acid value (mg KOH/g) 0.316
Total glycerol (wt.%) 0.032
Monoglyceride content (wt.%) 0.071
Diglyceride content (wt.%) 0.01 |
Triglyceride content (wt.%) 0.01 |
Free glycerol (wt.%) 0.013
Oxidation stability (110C, h) 16.38
Methanol content (wt.%) 0.01 |
Alkaline metals (Na + K) 0.1}
(mg/kg) (Ca + Mg) 1.53
Phosphorus content (mg/kg) 0.1}
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Table 5. Fuel quality characteristics of BDO and BD3

Retentiqn time | Types of Peak area Contoent Item BDO0 BD3
1(;1.];;(;)1 Fcl?l;dg (13222224 (Wtéﬁ Pour_point (€) 510 | 289
Cloud point (C) -6.0 -4.0
15.058 C13:0 455590 0.20 Flash point (C) 6.0 6.0
15.930 C14:0 17.00692 0.74 Kinematic viscosity (40°C, mm/s) 276 277
16.468 Cl41 3.78210 0.16 Distillation (90%) (C) 3303 3324
16.967 C15:0 2.10354 0.09 10% carbon residue (wt.%) 0.012 0.012
18.095 C16:0 621.43915 26.86 Water and sediment (vol.%) 0.01] 0.01!
18.381 cle:1 60.94116 2.63 Sulfur content (mg/kg) 522 5.43
19211 C17:0 2.09717 0.09 Ash content (wt.%) 0.002 0.004
19.571 C17:1 14.13990 0.61 Cetane number 579 38.6
20432 C18:0 4874155 11 Copper strip corrosion (100°C, 3 h) 1 1
20.725 CI8:1 477.46808 20.64 E"Ld, F.iltezHl;lEgR%irzg Po)im ©) 'iiéo ;1 '20
ubrict um
21.308 C18:2 390.14697 16.86 Densityty(l ST, kgnd) 31 YR
21.680 C18:3n6 6.324%9 0.27 Polycyclic aromatic hydrocarbons (wt.%)|  1.69 1.61
22.128 C18:3n3 26592026 1149 Aromatic_hydrocarbons (wt.%) 1997 | 1936
22979 €20:0 3.68972 0.16 Biodiesel content (vol.%) 0.0 3.02
23.269 €20:1 10.48944 0.45
23.907 €202 2.01085 0.09
24.619 C20:4 5.66142 0.24 2000 %
25.634 €22:0 19.40301 0.84 i
- Not identified  354.96874 15.35 150 1s
Total 2,313.77311 100.00

2 vfoleg Aol ¢F 0.27 wt.%2] y-linolenic

acid methyl ester7} 750 3L
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