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Abstract : It is known that the content of saturated fatty acids methyl ester (SFAME)
affect the pour point of biodiesel at low temperature. In this study, biodiesel (BD) was
produced from beef tallow (TAL) by alkali catalyst. To reduce the saturation in BD, acetone
fractionation was applied. Besides, TAL was also solvent—fractionated to reduce the saturated
fatty acid (SFA) content for further producing BD. With acetone, TAL or TAL methyl ester
(5:1 v/w) were fractionated at 10, 0, -10, and -15°C, respectively. At -10°C, 17.35% of SFA
was observed in fractionated TAL (liquid part, ~-10TAL) when 5:1 solvent ratio was used for
24 hr. Under the same condition, fractionated BD (liquid part, ~10BD) showed SFA (33.14%)
with 78wt 2% yield. Also, fractionation of BD with different concentration of crystallizer 209
(0.1, 05, and 1%) along with different time (2, 6, 12, and 24 hr.) was observed. The best
condition for reducing the SFA was 0.5% of crystallizer 209 addition for 12 hr of fractionation
time at -10°C, in which 30.14% of SFA content was observed in BD (liquid part). Among
different crystallizer, ps 66 showed the least content of SFA content (23.28%) in BD after
fractionation (-10°C and 24 hr) with 0.5wt% addition.
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liquid%(-10BD)- 3.9 gel1 L, -10BDC+= 3.99
g=EM M2 FY94 AolE YEA %L,
-15CelA e &1 Ale] -15BD¢t -15BDCE 2+
7} 345 ¢} 355 g& YERWHA fo]F ApolE
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TES RY 2o BEHzxidAE BD7Y
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(Table 1, Table 2). Duncan testE ©]-&3}¢]
i A A weleg Ay 2 % liquidE e
E3pAHEAEl C14:0, C16:0, C180 2 & ¥3}
APAHESFA) ] g stE A Bk th(Table
2). & EIAYAIHZSFA) e A, wd
% 10BD, 10BDC, 0BD, 0BDC <} -10BDC9]
liquidsol A= ¥ A 49 3SFA(36.91%)

I Fo4 ztols yeRA g9kont, -10BD,
-15BD¢}  -15BDC9] liquidZolAE  32.14-
33.35%5 UEdY  foH  AolE  mrt
(p<0.05). 7} 23} AWAES] A9, Cl4:07%
C16:0& -10% -15Teolx%w BD92 BDC2

liquid Z(-10BD, -10BDC, -15BD, -15BDC)e|

100 -
80 +

60 -

g
40 -
20 A
0

FAE vpole TIAe] ¥t AAE 9% &) W AT 7

3 7 BDY g foA zto]lE HolwA
o s B Ath(p<0.05). C18:09 A
, —15BD, -15BDCelA 6.59-7.76%<] 3
2 Holwa B d BDO C18:03#(8.29%)
BT} $olxow 1;%9}u}<p<oo5) 6&5, floﬂ}
715 (,oﬂH BDS&‘r BDCE sk

WAHZSFA)S F %004 *1 &
7F §I7] wEe] o]F EAde £xE -1
0C= 1434t}

A crystallizer 2099 H7}HS
= of $AZREH AxH vlol 1
o & B T liquidFe E3= WHI=
olr7]  $3ke]  0.1(0.1BDC), 0.5(0.5BDC)9P
1wt% crystallizer 209(1BDC)E Hlo] 2 t] Ao
7veta, 24 AIZE B ~10Tol A 2
(Flg 2). & E8AWAHSFA, area%)e] o+
OIBDC«I Lol = 351%°]% 3L, 0.5BDC

e mﬁ ml

TSFA
W yield

0.1BDC

0.5BDC 1BDC

Fig. 2. The content of total saturated fatty acid (ZSFA, area%) and

yvield (wt%) of the

liquid parts

obtained after acetone

fractionation of tallow biodiesel with different crystallizer 209
concentrations (0.1, 0.5 and 1, wt%).
0.1BDC: the liquid part obtained after acetone fractionation at

-10°C for 24 hr

with tallow biodiesel

added 0.1wt% of

crystallizer 209, 0.5BDC: tthe liquid part obtained after acetone
fractionation at -10°C for 24 hr with tallow biodiesel added

0.5wt% of crystallizer 209, 1BDC:

the liquid part obtained after

acetone fractionation at -10°C for 24 hr with tallow biodiesel

added 1wt% of crystallizer 209.
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o &= 30.48%°] 2., 1BDCOl A= 30.44% 9]
Aok B Fo F5H liqudEe £ 1Y
7—](7—].' 79‘8, 61.47} 58.6wt%o] I tH(Fig. 2). whh
A 01wt% crystallizer 209 %‘7}15}% 05 %
1wt%e] 7k A, & £ F liquids9]
2SFA gheFo] oF 13% HAastsd oy, 0.5wt%
9} 1wt% "7} Alddl= XSFA9] #aFuisle =
Z ApolE HolA| Ut weba o] %o A3
0.5(05BDC)9F 1wt%e] crystallizer 209 #
ZHABDC)Al o] &u] 24 A7k w2 ISFA
of WigtE AFny STl crystallizer 209
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Fig. 3. The content of total saturated fatty acid (XSFA, area%)
and yield (wt%) of the liquid parts obtained after acetone
fractionation of tallow biodiesel (BD), tallow biodiesel with
0.5% crystallizer 209 (0.5BDC) and tallow biodiesel with
1% crystallizer 209 (1BDC) at different times (2, 6, 12 and
24 hr). Acetone fractionation was carried out at -10°C for

24 hr.
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Fig. 4. The content of total saturated fatty acid (XSFA, area%)
and yield (wt%) of the liquid parts obtained after acetone
fractionation of tallow biodiesel (BD), tallow biodiesel
with 05% and 19 crystallizer at different crystallizer
(crystallizer 209, ps 66, ps 68). Acetone fractionation was
carried out at -10°C for 24 hr.
0.5BDC: tallow biodiesel added 0.5% crystallizer 209.
1BDC: tallow biodiesel added 1% crystallizer 209.
0.5BD66: tallow biodiesel added 0.5% ps 66.
1BD66: tallow biodiesel added 1% ps 66.
0.5BD68: tallow biodiesel added 0.5% ps 68.
1BD68: tallow biodiesel added 1% ps 68.
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