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A Study of Analysis on Monitoring of Biodiesel Fuel Quality Trend as a
Alternative Fuel for Automotive Diesel in Korea
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Research Institute of Future Technology, Korea Petroleum Quality & Distribution Authority, 33 Yangcheong 3-gil, Ochang-eup,
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TCorresponding, author :
jkkim@kpetro.or.kr Abstract >> Globally, biodiesel is mainly manufactured from animal and vegeta-

Foceived 18 Octobor. 2024 ble oils in the form of fatty acid methyl esters (FAMES). It has been reported that

stii';'z 2 Nose?ns;’ry 2024 the quality of biodiesel is strongly influenced by the feedstock. Therefore, in this

Accepted 18 November, 2024  Paper, we have derived the quality characteristics of domestic biodiesel used as
biofuel in automotive diesel through the analysis of 10 years of quality monitor-
ing data. Domestic biodiesel is produced with adequate quality, satisfying both
Korea and the EU in terms of fuel quality standards. Furthermore, since the im-
plementation of the Renewable Fuel Standard (RFS) in 2015, it has been found
that the mandatory blend ratio of automotive diesel is lower in winter (average
2.3 vol%) compared to summer (average 3.4 vol%) due to the lower fuel quality
in winter.
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Table 1. Biodiesel mandatory blending ratio of RFS policy in
Korea

4 {22A lo|2C/HY| 912 B BUEY 24 97

AT EAA AR T4 A12024-708) 0] ket 2
B8 90l ALHQ vol% o4, 5 vol% ol5hE:
A LB 2 vol% o4k 7 vol% oldkz E3tsto]
AgetES A Sk
vol ot e] BAL 5 A2
Pat 240 mef =24do] A 2
I Q. vfol o] FAE AYshs 8
olshd, e gl F(cold filter plug-
ging point, CFPP), S=4, Algtr), dA), ek
7 glom £9 98 S4S A4sH: FAME 9%
FeAlzlelE i S22 v 4 Atk ’6‘01]H

S
L
2 $4%

Table 3. Biodiesel specification limits for B100'

Properties Unit Korea EU US

Cetane number min. 51 min. 45

FAME content wt% | min. 96.5| min. 96.5
Sulfur content mg/kg | max. 10 | max. 10 | max. 15/500
Density (15C) kg/m3 | 860-900 | 860-900
Viscosity (40C) mm’s | 1.9-5.0 | 3.5-5.0 1.9-6.0
Flash point T min. 120 | min. 101 | min. 130
Carbon residue wt% | max. 0.1 - max. 0.05
Water & sediment vol% max. 0.05
Water content mg/kg | max. 500 | max. 500
Ash content wt%  |max. 0.01 |max. 0.02| max. 0.02

Total contamination mg/kg | max.24 | max.24 -

Copper strip corrosion max. max.

(50T, 3 h) - Class 1 | Class 1 | M2 No3

Acid value mg max. 0.5 | max. 0.5 | max. 0.5
KOH/g . 0. . 0. . 0.

Methanol content wt% | max. 0.2 | max. 0.2 | max. 0.2

2015.7.31-2017 | 2018-2021.6.30 | 2021.7.1-2023 Monoglyceride content | wt% | max. 0.8 | max. 0.7
2.5% 3.0% 3.5% Diglyceride content wt% max. 0.2 | max. 0.2
50242026 2027-2029 2030- Triglyceride content wt% | max. 0.2 | max. 0.2
Free glycerol wt%  |max. 0.02|max. 0.02| max. 0.02
4.0% 4.5% 5.0%
total glycerol wt%  |max. 0.24|max. 0.25| max. 0.24
Linolenic acid methyl ester| ~ wt% max. 12
Table 2. Feedstocks for biodiesel production in Korea (2013-2022) Polyunsaturated (> 4 W% - max. 1
double bonds) methyl ester
Used cooking oil | Palm byproduct Palm RBD Todine value g1/100 g max. 120
28.8% (d ti . . Phosphorus tent k, . 10 .4 . 10
0o ( .omes 1c) 42.3% (1mp0rt) 16.0% (1mp0rt) 0sphorus conten mg/kg | max max max
5.7% (import) Metal (Na+K) mgkg | max.5 | max.5 max. 5
Animal fats Soybean Others Metal (Ca+Mg) mg/kg | max.5 | max.5 max. 5
2.9% (ds ti . 0.6% (ds ti CFPP T max. 0
o ( .omes ic) 1.5% (import) o ( f)mes ic) ¢ _ : ' '
0.2% (import) 2.0% (import) Oxidation stability h min. 6 | min. 8 min. 3
>> ot A RN XS] =2 H|3bH H6S 2024 12
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Fig. 3. Domestic and import ratio and total amount of feed-
stocks in 2013-2022
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Table 5. Biodiesel specification limits and test method for fuel
monitoring data of B100%

28 7460 &39}E dlo] QU] A(FAME) &3} $hekof Properties Unit Limit Test method
- FAME content wt% | min. 96.5 EN 14103
} =z 2 glo]El= [SE=! |7
e F2 BUET FolE= 201397 2022 T Sulfur content mg/kg | max. 10 KSM 2027
21 109 Fke] WA ofF FAHAL glolE 59871 Density (15C) | keg/m’ | 860-900 KS M 2002
ARgSRRTh K‘“em?;gtv‘)scos'ty mm’s | 1950 | KSMISO3104
Flash point T min. 120 | KSMISO 2719
3 74 EI_ ol =HAq Carbon residue wt% | max. 0.1 KS M SO 10370
= = ‘Water content wt% | max.0.05 | KSMISO 12937
Ash content wt% | max. 0.01 KS M ISO 6245
3.1 Hl‘Ol g;|x1lo| ITX| El_l E-I 2| |:-||0|E-| _,_ki 711!_'. Total contamination | mg/kg | max. 24 EN 12662
corr(():s‘i’f)’ﬁe(g(s)?c‘p 3p| - |mexClass1| KSMISO2160
H X =218} vlo Aol =2 EXNS
= Aol A ARt mele e & d= Acidvalue | O | 05 | KSMISO 6618
=} H| & Al H oF AME 32k
S LLLO]'O% EQEMWTable 6). F 0o Methanol content | wt% max. 0.2 EN 14110
O IZ RO AAFL = N0 - ) i
O ZZS AASH= 8 Q4o 98.0-98.4 wit% = Mor(l:(;iléfletrlde wi% | max 0. .
Diglyceride content | wt% | max. 0.2 KSM 2412
o o » Triglyceride content| wt% | max. 0.2 KS M 2412
Table 4. Distribution of biodiesel composition by feedstocks Free glycerol W% | max. 0.02 KS M 2412
Myristic| Palmitic| Stearic | Oleic |Linoleic|Linolenic Total glycerol wit% | max.0.24 KS M 2412
(C14:0)| (C16:0) | (C18:0) [(C18:1)|(C18:2) [ (C18:3) Phosphorus content | mg/kg | max. 10 EN 14107
Palm oil _ 35.1 82 477 77 03 Metal (Na+K) mg/kg | max.5 |EN 14108, EN 14109
Metal (CatMg) | mg/kg | max.5 EN 14538
uco - | 610 ] 25 | 20-30 | 5060 | 5-1 Oxidation stability | h min. 6 EN 14112
Animal fat| 3-6 | 24-32 | 20-25 | 37-43 2-3 - CFPP T max. 0 KS M 2411
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Table 6. Biodiesel specification for fuel monitoring data of B100
Properties Limit | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 |Average
FAME content (wt%) 96.5 min.| 98.3 98.4 98.0 98.3 98.5 98.6 98.5 98.0 97.7 98.3 98.3
Flash point (C) 120 min. | 171 171 176 174 176 176 178 175 170 173 174
Kinematic Viscosity (40°C, mm’s)| 1.9-50 | 43 43 43 43 43 43 43 43 43 42 43
Carbon residue (wt%) 0.l max.| <0.1| <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1]| <0.1] <0.1 | <0.1
Sulfur content (mg/kg) 10 max. 2 2 3 2 2 2 2 3 4 3 2
Ash content (Wt%) 0.0l max.| <0.01| <0.01| <0.01 | <0.01 | <0.01 | <0.01 | <0.01| <0.01| <0.01| <0.01| <0.01
Copper strip corrosion 1 max. 1 1 1 1 1 1 1 1 1 1 1
CFPP (C) 0 max. -2 -2 -2 -4 -3 -3 -3 -1 -1 -2 -2
Density (157, kg/m’) 860-900 | 878 878 879 879 879 879 878 879 879 878 879
Water content (wt%) 0.05max.| 0.02 | 002 | 002 | 0.02 | 0.02 [ 0.02 | 0.02 | 0.02 | 003 | 002 | 0.02
Total contamination (mg/kg) | 24 max. 5 6 8 5 5 4 5 8 6 7 6
Total acid number (mg KOH/g)|0.50 max.| 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Total glycerol (wt%) 0.24 max.| 0.07 0.08 0.11 0.08 0.08 0.08 0.07 0.07 0.07 0.07 0.08
Monoglyceride (wt%) 0.80 max.| 0.24 0.29 0.38 0.26 0.26 0.25 0.25 0.26 0.23 0.25 0.27
Diglyceride (wt%) 0.20max.| <0.01 | 0.01 0.01 0.01 0.02 0.01 0.01 0.01 | <0.01 | 0.01 0.01
Triglyceride (wt%) 0.20 max.| <0.01 | <0.01 | <0.01 | 0.01 | 0.01 | 0.01 | 0.01 | <0.01 | <0.01 | 0.01 0.01
Free glycerol (wt%) 0.02max.| 0.01 | 0.01 | 001 | 0.01 | 0.0l | 0.01 | 0.01 | <0.01]| 0.01 | 0.01 0.01
Oxidation stability (110°C, h) | 6 min. 18 21 17 24 29 25 33 32 35 33 27
Methanol content (wt%) | 0.2max.| <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1
Alkali metal Na+K | 5max. 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
content (mg/kg) | Ca+Mg | 5 max. 1 <l | <1 | <1 | <1 | <1] <1/|<1] <1/ <1 <1
Phosphorus content (mg/kg) | 10 max. | <1 <1 <1 1 1 1 <1 1 1 <1 <1

Ul 28 77k B 879 kg/m' = 876 kg/m' -
E] 880 kg/m'7HA] A= Qict. 2 3L Al R
B3t 879 kg/m 2 vehgth 528 FHA 0.02 wt%
2 Uehon 0.02 wt%FE 0.03 wt%7H] 245
Qlok F2 37idS AR et 0.02 wt%= L}E}
Wk 1Y =eES Wt 7 mghkgR UERG
5 mg/kgtE 9 mgkg7hA] UeRTh X 37H%ﬂ—%
A EY et 6 mgkgR UERTE HAME Al
1 0.3 mg KOH/go & BAEjo] £4 7]39] 0.5 mg
KOH/gZ WHEst= A& YET

1 Qo= AFEARL g 7|7F FHt 0.1 wi%
nRke 2 F4 7124 0.1 wi%s vhEskelct 3 g
F2 4 7122 10 mgkgH ol W2 Hit 3 mgkg
oz yepytth 322 s 717 Hat 0.01 wt% o]
stE fA R 4 7| vtk LER
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Fig. 5. FAME content for fuel monitoring data of B100 in
2013-2022
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Fig. 6. Density for fuel monitoring data of B100 in 2013-2022
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Fig. 8. Kinematic viscosity for fuel monitoring data of B100 in
2013-2022
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