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ABSTRACT The current mandatory domestic biodiesel blending ratio is 3.5%, which is planned to be gradually increased to achieve
carbon neutrality by 2050. The aim of this study was to improve domestic self-sufficiency in biodiesel raw oil by conducting a
technical review on the possibility of utilizing waste oils, such as soup oil, chicken oil, and leather oil, as biodiesel feedstocks. These
waste oils have an acid value that is too high to be converted directly into biodiesel. Therefore, a pretreatment to reduce the acid value
is necessary. The neutralization process was examined as a potential technology for reducing the acid value.

The oil recovery rate of the soup oil after neutralization was significantly low at 37.6 wt%. The oil recovery rates of leather oil and
chicken oil were 66.49 wt% and 79.08 wt%, respectively. Based on biodiesel conversion experiment using waste oil with a reduced
acid value, the conversions were analyzed as 89 wt%, 91.1 wt%, and 90.5 wt% for soup oil, leather oil, and chicken oil, respectively.
Thus, it is technically possible to use soup oil, leather oil, and chicken oil as raw materials for producing biodiesel.

Key words Biodiesel(H}©] 2.t} &), Soup 0il(B-5), Leather oil(3] &-&), Chicken oil(#]-3), Neutralization(Z3}g-Ah)
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Fig. 1. Neutralization experiment device
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Table 1. Input amount of 20% NaOH solution during first
neutralization of soup oil

Temp.—Time—NaOH sol, con,| Acid value Acid value
(%)—Input of NaOH (%) (mgKOH/g) | redution rate (%)
60—20—20—-40 38.7 38.1
60—20—20-50 447 28.5
60—20—20-60 31.7 49.3
60—20—20—70 13.1 79.0

Table 2, Effect of NaOH solution concentration during primary
neutralization of soup oil

Temp,—Time—NaOH sol, con,| Acid value Acid value
(%)—Input of NaOH (%) (mgKOH/g) | redution rate (%)
60—20-10—40 33.8 51,8
60—20—20—-40 38.7 38.1
60—20—30-60 43.9 37.4
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Table 3. Effect of reaction time during primary neutralization

Table 6. Input amount of NaOH solution during neutralization

of soup oil of mixed soup oil
Temp,—Time—NaOH sol, con, | Acid value Acid value Temp.—Time—NaOH sol, con,| Acid value Acid value
(%)—Input of NaOH (%) (mgKOH/g) | redution rate (%) (%)—Input of NaOH (%) (mgKOH/g) | redution rate (%)
60—3-10—40 38.7 44,6 50—6-10-80 4,98 86.2
60—6—10—40 32.9 52.9 50—6-10-90 2.61 92.8
60—9-10—40 31.2 55.3 50—6—10—-100 1.36 96.2
60—12—-10—40 28.9 58.6
60—15—-10—40 27.8 60.2 _ N - _
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Table 4. Effect of reaction temperature during primary neu—
tralization of soup oil

Temp,—Time—NaOH sol, con, | Acid value Acid value
(%)—Input of NaOH (%) (mgKOH/g) | redution rate (%)
40-6-10-40 40,3 41,3
50-6-10—40 28.6 58.4
60—6-10—40 32.9 52.9

Table 5. Input amount of NaOH solution during second
neutralization of soup oil

Temp.—Time—NaOH sol, con, | Acid value Acid value
(%)—Input of NaOH (%) (mgKOH/g) | redution rate (%)
50—6-10—70 4,61 83.4
50—6—10—80 2.75 90.1
50—6-10—100 0.99 96.4
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