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Abstract :

T LA R

The compositions of saturated and unsaturated fatty acids in biodiesel feedstocks are

important factors for biodiesel properties including low—temperature fluidity and oxidative stability. This
study was conducted to improve low—temperature fluidity of biodiesel by reducing total saturated FAME
(fatty acid methyl ester) in animal fat biodiesel fuels via urea —based fractionation and by mixing plant
biodiesel fuels (rapeseed~FAME, waste cooking oil-FAME, soybean-FAME, and camellia—~FAME) with
enriched—polyunsaturated FAME derived from animal fat biodiesel. Our results showed that the reduction
of total saturated FAME in animal fat biodiesel lowered CFPP (Cold Filter Plugging Point) to —157C.
Mixing plant biodiesel fuels with the enriched—polyunsaturated FAME derived from animal fat biodiesel
lowered CFPP of blended biodiesel fuels to =10 ~ —=18C.
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Table 1. Recovery of enriched—polyunsaturated FAME depending on mixing ratio of animal fat

biodiesel and urea

Recovery (%) of

Composition of recovered FAME

Fraction )
] enriched— polyunsaturated | Saturated FAME | Polyunsaturated FAME

(FAME : Urea)
FAME (%) (%)
Tallow—biodiesel - 36.92 63.08
Fraction 1 (1 : 1) 60.14(1.20 g/2g) 23.33 76.67
Fraction 2 (1 : 1.5) 38.25(0.76 g/2g) 11.47 88.53
Fraction 3 (1 : 2) 26.34(0.53 g/2g) 3.38 96.62
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Fig. 1. Analysis of fatty acid methyl ester (FAME) after urea—based fraction.
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Table 2. CFPP measurement of enriched—polyunsaturated FAME and plant biodiesel fuels

FAME (%) CFPP
14:0[14:1|16:0(16:1|18:0(18:1]18:2|18:3|20:1 | 7]E}t| (C)
Tallow—-biodiesel 3.50 | 1.33125.13| 7.09 | 8.29 [53.53| 1.13 | - - 0 +8
Fraction 1
(FAME : urea = 1:1) 3241142 116.68| 8.18 | 3.42 |63.21] 1.58 0.70 | 1.57 1
Fraction 2
(FAME : urea = 1:1.5) 3.01|1.73]8.07 |9.83|0.40 |73.09| 1.93 0.77 | 1.17 12
Fraction 3
(FAME : urea = 1:2) 1.59 | 2.44 | 1.62 (12.37| 0.16 |78.33| 2.53 0.61|0.35 15
Rapeseed-FAME 0.05| - [4.09] - ]2.02|63.32|21.08| 7.31|1.54|0.59| —-12
Waste cooking oil-FAME | 0.25 | 0.03 [14.11] 0.80 | 3.85 [34.48|41.91| 3.85| - |0.72| -5
Soybean-FAME 0.08 1 0.02 |11.15] 0.09 | 4.20 {27.03|51.36| 5.55| - |0.52| -4
Camellia-FAME 0.05| - [4.03] - |1.86|65.84|18.76|7.65|1.18|0.63| —-12

¥ C14:0 (myristic acid), C14:1 (myristoleic acid), C16:0 (palmitic acid), C16:1 (palmitoleic
acid), C18:0 (stearic acid), C18:1 (oleic acid), C18:2 (linoleic acid), C18:3 (linolenic acid),
C20:1 (gadoleic acid)

o] JFFo] F7ietel whet mIPAAR] mlHAE = 7HAAL Sl

AH(myristic  acid, C14:0), Zu]EAH(palmitic utebA], AEA4 HholegAel AHfFA WA
acid, C16:0) 9@ AHoF 4k (stearic acid, C18:0) 5H7] 9IsiA ES)E Ao AH 2 FaFo] A
of WAk BA gaslgn. B AneRe o] 7 BBA doledag R4 voloru)
oode| @45 Hriste] =3} A oA =% & A=A Aol A2REdS A
H=2& ﬂJ}’HOE AR = A= &4+ A sttt &2 Aol 459 AEA Holeyd
th. 59| xZs}t At o A = (55 ”é' |EAT AR, 9 diFF 2 EAEmS ARgSt
I AHoRIAHZE iR AAE &4 Hele RaL, R H R AHE FFo] ATH F

DA grjHos BmshgA ﬂ%ﬂ G2 84 selendst 484 veleridel g

(50l &b o] mie Erh 24 = 11025 ~ 4 ¢ Buu|2 239 & CFPP
oloTlAe] TIE A7 & HeweulslHe £ ZAFSHYch Table 3 A|xg &5 violor]
Mgk Ax CFPPE Hd -15C7H] 2= 4 o] Adeagdd 2 FHEE SHT 2RE

Arh(Table 2). QuroR 424 Hhelot]
B4 dtoloranct EahA At ool
o gepo] Atjdom wom[14], 58] 8
sfolotidnt Fag solodde &l

L]—E]—ﬁ 7/4\011;]._ 53t 7ﬂJ,]. A BA 5}0121—4241_4
Aedeude A -10 ~ -18T7HA W&
_/,\_ 9\}\9‘4’\1:]- ;(1_(1.\:11;1\::1-01140 /\1‘3/\% H}o]gﬂ@

dul msh AgA R aH 2t A FEA
defol ot AedEuglHol ~12T @5;. dlolerAle] ghgol F/MEAE T e #e
ssith. I HAERY SRl feist  UGERHTHTable 3). ol& & B:s} Aatn]
L uoledde Aedeaggol -4 ~ -5C  dozH2 gl ﬂJ@-ﬂg . B3 484
ez dug Agslde ode ALSd  welend Fo4 AdHos CFPP7 &9d
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Table 3. Analysis of CFPP and kinematic viscosity of blended biodiesel fuels

LB e pr s

Enriched—unsatur_ated fatty acid methyl Tallow—FAME : Plant BD
ester : Plant BD
Blending cppp | Kinematic | gy ding cppp | Kinematic
. o VlSCOSlty . o VlSCOSlty
ratio (T) (40°C) ratio C) (40°C)
1:0.25 “14 4550 1:0.25 +6 4.940
1:0.66 -15 4.643 1:0.66 +3 4.882
Rapeseed-FAME 77773 —14 4.849 1115 +3 4.843
1:4 -12 5.033 1:4 -3 4.800
1:0.25 -10 4325 1:0.25 6 5.162
Waste cooking 1:0.66 -8 4.296 1:0.66 5 5.378
Oil-FAME 1:1.5 -5 4190 1115 +1 5.592
1:4 -3 4.249 1:4 -2 5.813
1:0.25 -18 4401 1:0.25 +6 4.850
1:0.66 -15 4.402 1:0.66 +4 4.803
Soybean-FAME 1115 -8 4418 1115 +2 4735
1:4 -6 4.428 1:4 -1 4.668
1:0.25 “12 4.486 1:0.25 +6 5.009
1:0.66 -12 4552 1:0.66 +4 5.062
Camellia-FAME 1:1.5 -13 4.736 1115 0 5.115
1:4 -9 4.835 1:4 4 5.165
WSS g o vlolerde BT 4 Addlel AeuHudNe 27 BE 4 9L
S =g ot BN ' T SRlstgtt. 23 At AH 27 AE
@ AegEdol Wk $ARY SuG & 554 vloledd S4e me Agauges
o vlolo Tl oIx), moh Al AR G (S8 rlEA Aol ) i A7

g2Fo] A7tE SEA dHio|QrU)Ayt 5§HsEo 24

3 MY ALREHS BE AsEe & 4
Qgict. = Bmsh Aguvide|sgEe] Ege  Bxs

A=A vt Bust AgiEelAEE b

e o B ool ABA HlolordY Ao ¥
YRS $F o BEE ane 92 4+ 9 9

A Aow 2YET FUEE EsA v

Ardze AAT Ze AAsH] A mek Aw 24
Moz v vehgonl, 424 vloledane b muE SRlskic
Egleh BaAstol AL AT FAIS Hol ¢

orck

(Table 3).
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