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Abstract : Pretreatment of eliminating FFA is needed to make biodiesel from animal fat
recovered from leather wastes because its acid value is high. This study was carried out to
investigate the influence of 4 different pretreatment methods, which are heterogeneous catalyst
method, ion exchange resin method, low pressure + high temperature method, and alkali method
on the eliminating FFA and fatty acid composition. The results showed that the rate of
eliminating FFA increased in the order of alkali method > catalyst method > low pressure *
high temperature method > ion exchange method. In the case of pretreatment of alkali method
using NaOH, the rate of eliminating FFA appeared more than 86% regardless of acid value.
Therefore, it was considered that alkali method using NaOH was the most effective in the
view of economical and productive aspects, taking it into account that the acid value of animal
fat recovered from fleshing scrap generated during leather making processes was 7 to &.
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Table 1. Characteristics of Recovered Fat.

Composition | Triglyceride Fregdf;tty Moisture
Content(%) 96.35 35 0.15
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Table 2. Characteristics of Ion Exchange

Resin
L Amberlite .
Division IRA 900 Amberlite 200C
Tonic forms Anion Cation
. Styrene— Styrene—
Bead size divinylbenzene | divinylbenzene
Effective size 16-50 mesh 25-45 mesh
Operating pH 0 to 14 0to 14
Water retention 77T max. 135C max.
Temperature Temperature
Total capacity 1.0meg/mL 1.7meq/mL
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Table 3. Rate of Eliminating FFA According
to the Amount of Heterogeneous
Catalyst

Amount(%) |Rate of eliminating FFA(%)

61.3
74.4
75.8
776
7.6
12 776
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Table 4. Acid Value and Rate of Eliminating
FFA According to the Amount of
Ion Exchange Resin

Type and amount(%) Rate OFfFil(Ig/l:;] ating
1 254
Anion 3 26.0
exchange 5 26.0
resin 7 26.0
(IRA 900) 9 26.0
12 26.0
1 30.6
Cation 3 33.7
exchange 5 35.9
resin 7 37.0
(200C) 9 37.0
12 37.0
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Table 5. Rate of Eliminating FFA by Low
Pressure - high Temperature Method
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Table 7. Characteristics of Fat According to

. Pretreatment Method
RX Acid value Rate of
: eliminating .. Specific |Saponifi-| Acid | Moisture
temp. tr}gaetfr(r)f:nt - Qgﬁg ot FFA(%) Division gravity | cation [value (%)
230C 70 35 50.0 Catalyst 0.89 197 1.6 1.14
240°C 7.0 28 60.0 Ion exchange| 0.90 198 44 0.67
250C 7.0 2.2 68.6 low
2%60C 70 23 67.9 pressurehigh 0.87 196 2.2 0.01
. . . temperature
_ Alkali 0.86 191 0.15 1.40
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Table 8. Rate of Eliminating FFA and Fatty Acid Composition According to Pretreatment Method

Division Composition | Catalyst | °7 €xchange | Low pressure Alkali
resin ‘high temperature
Rate of eliminating ~
FFA(%) 776 37.0 68.6 97.8
C16:0 21.78
c161 3.66
C18:0 7.93
Before c18:1 46.60
treatment
C18:2 10.28
C18:3 0.64
Fatty C20:0 0.67
acid C16:0 22.17 22.78 22.32 21.99
cl6:1 3.43 3.45 3.43 3.43
C18:0 9.39 957 8.20 8.99
Alfter C18:1 49.80 48.97 4721 4952
treatment
C18:2 12.57 12.71 12.32 13.39
C18:3 0.76 0.78 0.71 0.86
C20:0 0.88 0.86 0.83 0.92
FID A, (0712 01F0107.0)
p 2 =
225 oH Q
200
150
125
100 =
50 7 o
s 2gea g ] 3
: §hH
i} 25 5 .5 10 125 15 7.5 min

Fig 1. GC chromatogram of fat after pretreatment of alkali method.
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