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Abstract : To reduce the effects of greenhouse gas (GHG) emissions, the government has announced the
special platform of technologies as parts of an effort to minimize global climate change, and the
government distributed biodiesel since 2006 as the further efforts. Although there are some debates about
some quality specifications and unbalanced of source (44% from palm oil), more than 400kton/year of
biodiesel was produced in 2013. Moreover the amounts will be increased when the RFS is activated. To

solve the unbalanced situation and to achieve the diversity of feeds, it is essential that many researches
should be considered. Especially, free and bond glycerines are one of the important properties seriously
affected to the combustion system in vehicle & cold properties. Previous method (KS M 2412) couldn’t
cover the biodiesel derived from lauric 0il(C2:0) such as PKO (Palm Kernel Oil), Coconut oil because those

compositions are lighter than other conventional biodiesel sources. In this study, we review the existed
method and figure out the factors should improve to analysis the glycerine from PKO and Coconut oil

biodiesel. Modifying the analysis conditions to enhance the resolution and change the internal standards to
avoid the overlapped— peaks between Capric acid ME (Ci¢:0) and standard#1(1,2,4-butantriol). From this
revised method, we could solve the restrictions of previous methods. And check the possibility of new

method to analyze the glycerine in biodiesel regardless of sources.

Keywords : Diesel, Biodiesel, Palm Kernel Oil(PKO), Fatty Acid Methyl Ester(FAME), Glycerine
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Table 1. Biodiesel specifications(BD 100) of Republic of Korea

Properties Criteria Methods

1 FAME(wt%) 96.5 1 KS M 2413, EN 14103

2 | Flash point(‘C) 120 1 KS M ISO 2719

3 | Kinematic viscosity(40°C,mr/s) 1.9 ~ 50 KS M 2014

4 | Carbon residue(wt%) 0.1} KS M ISO 10370

5 Sulfur(mg/kg) 101 KS M 2027

6 Ash(wt%) 0.011 KS M ISO 6245

7 Cooper corrosion(50C, 3h) 11 KS M 2018

8 CFPP(C) =(S)/0 1 (W) KS M 2411

9 Density(15C kg/m’) 860 ~ 900 KS M 2002

10 | Moisture(wt%) 0.05 KS M ISO 12937

11 | Sediments(mg/kg) 24| EN 12662

12 | Total Acid(mg KOH/g) 0.50 | KS M ISO 6618
Total glycerol(wt%) 0.24 KS M 2412
Mono glyceride(wt%) 0.80 | KS M 2412

13 | Diglyceride(wt%) 0.20} KS M 2412
Triglyceride(wt%) 0.20} KS M 2412
Free glyceride(wt%) 0.021 KS M 2412

14 | Oxidation Stability(110°C, h) 61 EN 14112

15 | Methanol(wt%) 021 EN 14110

16 | Alkat (Na + K) 51 EN 14108, 14109
Metal (Ca + Mg) 51 EN 14538

17 | Phosphorus(mg/kg) 10} EN 14107
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Table 2. Fatty acid compositional profiles of biodiesel from fats and oils[21]

Raw material

Rape Canola| Corn | Soy Sunflo | Jatrop| Yellow | Cocon Plam | Tallow
Common Name |Abbrev.| seed wer | ha | Gease| ut
Caproic C6:0 0.6 0.1
Caprylic C8:0 6.8 | 0.8
Capric C10:0| 0.6 0.1 5.4 0.5 0.1
Lauric C12:0| 0.1 0.1 0.1 0.1 0.2 | 47.7 | 0.3 0.2
Tridecanoic C13:0
Myristic C14:0| 0.0 0.1 0.1 0.3 0.8 | 185 | 1.1 2.6
Myristoleic Cl4:1 0.3
Pentadanoic C15:0 0.1 0.6
Pentadecenoic | C15:1 0.1
Palmitic Cl6:0| 4.2 42 | 115 | 11.6 | 6.4 | 149 | 16,5 | 9.1 | 425 | 24.3

Palmitoleic Cl6:1| 0.1 03] 02| 02 ] 01 1.0 | 0.9 | 0.1 0.2 | 2.6

Hexadecadienoic i C16:2

Hexadecatrienoic | C16:3

Heptadecanoic | C17:0 | 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.4
Heptadecenoic | C17:1 0.1 0.1 0.1 0.1 0.6
Stearic C18:0| 1.6 | 2.0 19 |1 39 | 36 | 6.1 7.1 27 | 42 | 18.2
Oleic C18:1| 59.5 | 60.4 | 26.6 | 23.7 | 21.7 | 40.4 | 446 | 6.8 | 41.3 | 42.2

Linoleic C18:2 | 21.5 | 21.2 | 58.7 | 53.8 | 66.3 | 36.2 | 25.1 | 2.1 95 | 4.4

Linolenic Cl18:3| 84 | 96 | 06 | 59 | 1.5 | 0.3 .1 | 01 | 03 | 09

Stearidonic C18:4 0.5 0.4

Arachidic C20:0( 04 | 07 ] 03 | 03] 03| 02|03/ 0.1 03 ] 0.2

Gondoic C20:1| 2.1 1.5 ] 01 03 ] 02 | 0.1 05 | 0.0 | 0.1 0.6

Eicosadienoic | C20:2 | 0.1 0.1

Eicosatrienoic i C20:3

Eicosatetraenoic | C20:4

Eicosapentaenoic | C20:5

Behenic C22:0| 0.3 0.3 0.1 0.3 0.6 0.2 0.4 0.1 0.1
Erucic C22:1| 0.5 0.5 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.1
Docosatetraenoic : C22:4 0.0

Docosapentaenoic ;| C22:5

Docosahexaenoic | C22:6

Lignoceric C24:0| 0.1 0.2 | 0.1 0.1 02 | 26 | 02| 00 | 01

Nervonic C24:1| 0.1 0.2 0.3 0.1 4.4 1.0

Other/Unknown 43 | 22 | 03 | 41 | 0.1 1.2 09 | 2.0
Total 99.9 |101.2|100.2|100.8|101.2{102.7|103.1|101.1| 101.2| 100.0

No. of Reference 20 14 12 39 18 20 19 14 27 16
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Table 3. GC-FID conditions for free&total glycerine(KS M 2412)

R LR

Component Description

Column DB-5HT(10~15m X 0.32mm X 0.1um)
Gaurd column(2~5m X 0.53mm)

Inlet On-cloumn type

Volume 1.0ul

Oven

50°C(Imin) — 15C/min — 180C — 7°C/min — 230C — 30°C/min —
Program rate

380°C (10min)
Detector FID
Temp 380C
F F
?Ha ?H3
M + ROH — ~CHy ¢
AN RSN
0 fEl CH, 0 CH, 0 h|lH
CHy CHy

Fig. 2. Reaction mechanism of MSTFA.
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Table 4. Preparation of the stock solutions

Compound CAS No. Wfrllgght’ Pyrﬁf ne,
Glycerine 56-81-5 25 50
Monoolein, (C18:1)x1 111-03-5 50 10
Diolein, (C18:1)x2 2465-32-9 50 10
Triolein, (C18:1)x3 122-32-7 50 10
1,2,4-Butantriol, Internal Standard #1 42890-76-6 25 25
Tricprin, Internal Standard #2 621-71-6 80 10
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Table 5. Relative retention time depends on compounds(KS M 2412)

Internal N )
Compound standard( i) TR/ Trer
Free Glycerine #1 0.85

(1,2,4-Butantriol)

Mono-, Di-, Triglycerine
Monopalmitin, (C16:0)X1 0.76

Monoolein((C18:1)X1),
Monolinolein((C18:2)X1)

Monolinolenin((C18:3)X1), #2(Tricaprin) 0.83 ~ 0.86
Monostearin((C18:0)X1)
Diglyceride 1.05 ~ 1.09
Triglyceride 1.16 ~ 1.31
UTg : Retention time of the compound
Tepr; - Retention time of the internal standard i (1, 2)
Table 6. Preparation of the standard solutions
1 2 3 4 5
Free Glycerine(ud) 10 30 50 70 100
Monoolein(uf) 20 50 100 150 200
Diolein(uf) 10 20 40 70 100
Triolein(ul) 10 20 40 70 100
Internal standard-#1
1,2,4-Butantriol(u) 100 100 100 100 100
Internal standard-#2
Tricaprin(u) 100 100 100 100 100
FQ FAHAHES FH(Table 5317] Ygoltt. fmet Fol 7+ 23Eo] 23 Foto] A=l
Ag-gAS Foto felSAY, =AY 283 ZFGAS A= Jhestar oA dolx
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2 \ . f o
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J\_ N —
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Fig. 3. Chromatogram of standard solution #5.
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Table 7. Relative retention time depends on compounds(revised)

Internal

Compound standard( i) TrRY/Trer; ?
. #1
Free Glycerine (Ethylene glycol) 1.82
Mono-, Di-, Triglycerine
Monopalmitin, (C16:0)X1 0.84
Monoolein((C18:1)X1), 0.89
Monolinolein((C18:2)X1) '
Monolinolenin((C18:3)X1), #2(Tricaprin) 0.90
Monostearin((C18:0)X1) '
Diglyceride 1.05 ~ 1.09
Triglyceride 1.17 ~ 1.24
DTy @ Retention time of the compound
DTreri : Retention time of the internal standard i (1, 2)
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Fig. 6. Comparison of PKO & Coconut biodiesel’s total glycerine chromatogram
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