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Yield and Characterization of Various Biodiesel
from Vegetable Oils and Animal Fats

Tae-Sung Lee*, Yong—Hwa Lee, Kwang—Soo Kim, Wook Kim, Kwan—Su Kim, Young—Seok Jang** and Kwang—Geun Park

Biodiesel was produced by “transesterification” of vegetable oils and animal fats as an alternative to petroleum
diesel. The research analysed the fuel characteristics of biodiesel, the yield of by-products and biodiesel, using several vegetable
oils - rapeseed oil, camellia oil, peanut oil, sesame oil, perilla oil, palm oil, olive oil, soybean oil, sunflower oil and animal fats
such as lard, tallow, and chicken fat. The results showed the yields of biodiesel made from the vegetable oils and animal fats
were 90.8+ 1.4~96.4+0.9% and 84.9+1.1~89.6+1.5% respectively. Production rates and oxidation characteristics were different
depending on the fats applied.
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Table 1. Synthesis of biodiesel from vegetable oils and animal

fats
Oils & Fats Biodiesel Yield (%) Glycerol Yield (%)
Lard 89.6%1.5 18,0£1,1
Tallow 84911 19.8+0.9
Chicken 877120 20,3107
Sesame 91,4411 18.0+3.7
Perilla 92,5107 15.010.7
Peanut 921419 15,9127
Olive 93.111.4 16.810.4
Sunflower 93,4109 16.412.2
Rapeseed 90,8114 18,7412
Palm 96.410.9 16.3%1.8
Soybean 93.010.2 16.11£0.9
Camellia 92.1%1.6 18,1£0.3

2715 87.712.0% > A 84,9141 1%s-0 2 YERton 2
a]xﬂ%,] AL B715 20.310.7% > $-7 19.8% 0.9%
> %7 18,041.1% < 0|9t}
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Table 2. Composition of fatty acid methyl esters of biodiesel
derived from various vegetable oils and animal fats

Oils FAME profile of various oils & fats (wt%)
& Fats | C14:0|C16:0 |C16:1| C18:0 |C18:1| C18:2 | C18:3 | C20:1 | C22:1
Lard 16 | 216 | 51 | 154 | 411|129 1 1 -
Tallow 49 | 244 | 47 | 152 (456 1.3 - - -
Chicken - 225128 | 125 (481|101 | 0.8 - -
Camellia - 81 | — | 16 |8.4| 38 | 02 | 04| -
Rapeseed | - 43 | - | 22 |600|210 | 72 | 1.3 -
Sesame - | 10| — | 25 (323|505| 05 | 05| -
Perilla - | 64| - | 22 |176| 153 | 575 | - -
Sunflower | — 62 | - | 36 |324|555| - - -
Soybean - 1109 - 41 1252|505 | 5. - -
Olive - 1.1 - 32 [75.2] 76 | 0.6 - -
Peanut - | 82| — | 26 |542|283 | 01 1 1
Palm - | 379 | - | 41 |433|122 | 01 1 1

C14:0 (Myristic acid methyl ester), C16:0 (Palmitic acid methyl ester),
C16:1 (Palmitoleic acid methyl ester), C18:0 (Stearic acid methyl ester),
C18:1 (Oleic acid methyl ester), C18:2 (Linoleic acid methyl ester), C18:3
(Linolenic acid methyl ester), C20:1 (Eicosenoic acid methyl ester), C22:1
(Erucic acid methyl ester)

Table 3. Fatty acid composition in different kinds of fatty acid
methyl esters

Oils  |UFA/SFA| SFA UFA | MUFA | PUFA | OFA
& Fats (%) (%) (%) (%) (%) (%)

Lard 1.6 38.6 61.0 472 13.9 0.4

Tallow 1.2 44.4 517 50.4 1.3 3.9
Chicken 1.8 35.0 61.8 50.9 10.9 32
Camellia 9.3 9.7 89.4 85.4 40 0.5

Rapeseed| 13.8 6.5 89.6 61.3 28.3 3.9

Sesame 6.2 13.5 83.8 328 51.0 2.6

Perilla 10.5 8.6 90.4 17.6 72.8 1.0

Sunflower | 9.0 9.8 87.9 324 95.5 2.3

Soybean 54 15.1 811 25.2 559 38

Olive 5.8 14.3 83.4 75.2 8.2 24

Peanut 7.7 10.8 83.6 55,2 284 5.5

Palm 1.3 419 56.6 443 12.3 1.5

UFA/SFA  Unsaturated fatty acid methyl esters/
Saturated fatty acid methyl esters

SFA Saturated fatty acid methyl esters

UFA Unsaturated fatty acid methyl esters
MUFA Monounsaturated fatty acid methyl esters
PUFA Polyunsaturated fatty acid methyl esters
OFA Other fatty acid methyl esterss

6.5~15.1%%.2 -
~90.4%2] H9|E K91 T BDE Z3A|HHAF fEo A2

Of ok 41.9%, =34 o AH 2 56,6%% LR
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Table 4. lodine value of biodiesel produced from several
vegetable oils and animal fats

Oils & Fats IV Oils & Fats 1.V
Lard 742116 Tallow 43,2108
Chicken 69,3121 Camellia 103.841.2
Rapeseed 104,6%1.2 Palm 47,0115
Peanut 98.110.3 Perilla 1929112
Olive 84.6£0.6 Sesame 1279117
Soybean 110,510.6 Sunflower 142.0£0.1
g &= QIth(Table 4), |3t 2 8 @ E7h= TR R3]
1A H| =l of| AE| 2(polyunsaturated fatty acid methyl esters)
£ I3 skl Q7] wieolet Al Eth(Table 2, 3).

A
=25 AFeto] ARzl *o—g =kiy L}ﬁ Table 59} et
EUFZ oA AR A-e 6hr olAto2 FA31a Qi
B AlFlo A= AE4 BDY 7% # BD7} 11.69hr > Ful
BD 8.6hr > 9% BD 5.69hr > 2|5 BD 5 64hr&0 &
=94l dfjutel7] BD 1,98hrE 7Pg S Alslebg AL 1 gl
t}. &4 BDY ¢ 9715 BD 5.32hr 2 7Hg #9kIL =
Z] BD 0,55hr, 9-A] BD 0,63hr& o~ @2 3Hls}4 ),
Absierg o] wpol oo F4 A4S wHESkA] Eapl ot
ABPIAAE 7o 2H s Ak 2let A2, Lee et al
(201" T A Gt HEt RS 3 1 79 H[SE EFe}o] 4]

EA A9 BEA A4t EAL2 BE 7= dlo| o)A
AeB7t FA7IES U7 EF BDAIZVL 7hsotetal
B3gon, Sarin et al.,(2007)"" = AE 23} BD| Abs}

Table 5. Oxidation stability of biodiesel produced from several
vegetable oils and animal fats
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of &H| 2o thet E2oFAAE UﬂE‘OﬂiEﬂE—J Hl&0] 10.8
Yol = A2ZE Rl o] e A UehEt ole WEH
9] arachidic acid(C20:0), behenic acid(C22:0), lignoceric
acid(C24:0)9)| 4 7|18 =t|| Perez et al ,(2010) By 45 T,
5C, 0C2] 34| winterizationg A ALdeulsld F4
£ 3|2 3}9.21 Hong(2011)™-2- 2+ BDo}| Z3H4|(Polymer) 0]
LMA2SMA6MA2Z 5000ppm H7Fste] A7} A o] 4C 7
8l auks Hastglh, 554 BDO A =4 BD 7C, $4
BD 10C, &7]& BD —22 2A= ), o] Aik= 159 4
TRt B AR A ST Akt

4. 4 E

Hlol QT e V1% 448 daote] A agto] fola) 7}
A BAH AR §oET glom, Uzt AT
EA7h 1FET s AR SN Sydgold,

2 AL Hlol ot AR SIS B3l 24 443
A )8 ARZ TSR T,

Table 6. Cold filter plugging point of biodiesel produced from
several vegetable oils and animal fats

Oils & Fats hr,110C Oils & Fats hr,110C Oils & Fats CFPP (C) Oils & Fats CFPP (C)
Lard 0.55 Tallow 0.63 Lard 7 Tallow 10
Chicken 5.32 Camellia 8.62 Chicken -2 Camellia -9
Rapeseed 5.69 Palm 11.69 Rapeseed -13 Palm 9
Peanut 3.16 Perilla 2.55 Peanut 10 Perilla -15
Olive 5.64 Sesame 3.55 Olive -2 Sesame -10
Soybean 5.47 Sunflower 1.98 Soybean -5 Sunflower -3
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