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Abstract

We have gathered a fatty acid to recycle the waste oil of food manufacturing process, and
then made a soap from the Waste oil by alkali saponification. Effects of the washing elements
such as the concentration of the soap, temperature and time were evaluated to find out the
optimum washing conditions, and results are as follows.

1. We could find soaps made from the soybean oil (A), corn oil (B), rape seed salad oil (C),
cotton seed oil (D) and a soap consisting of the each oil 25% respectively (E) had the lowest
surface tension at the concentration of 0.225% — 0.25%. Compared with the single fatty-acid
soap, the multi-component soap E showed the lower surface tension at the cme.

2. All the samples of A-E showed the lowest contact angle for the solid material at the
concentration of 0.25%. The multi-component soap of E showed higher contact angle than the
single-component soaps of A, B, C and D.

3. The soap G, made from the waste oil, show lower surface tension than E, made from the
complex raw fats of the eatable fatty oil acid and H, commercial soap.

4. The washing efficiency depends on the washing time. Especially the 25-minute was found
to be the optimum washing time.

5. The highest washing efficiency was found at the 0.25% conc. reagardless of the washing
temperature. At 0.15% concentration level the washing efficiency reduces as washing tem-
perature increases. At 0.3% concentration level the highest washing efficiency was found
between 50°C-60°C,

6. The soap made from the waste oil showed the highest washing efficiency in terms of
concentration, temperature, and time.

7. The soap made from the waste oil showed the similiar concentration of hydregen ion to _

— 661 —



70

the synthetic detergent.
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8. The hand value of the fabric washed by the soap made from the waste oil was a little

lower value than those washed by the synthetic detergent.
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Table 1. Characteristics of fabric

Material Cotton 100%
Weave Construction Plain
Thickness 0.32 mm
Yarn number Wp 30's(Ne)

Wt 36’s(Ne)
Fabric Count(Per 1 inch) | Wp 78xWt 69
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Fig. 1. Measurement of contact angle.

Table 3. Composition of artificial soil bath

Carbon black 0.8¢g
il & 1g
% paraffin 3g
ccly 800g
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Sample size; 200% 200 (mm?)

73

Im. o % o&
1. {8 |Xo o2 H|=Zo| FH FY M3}

Aol atg A4 284 o] HdFo
AARA L AL 71A/ 2d/ AN 3AEY] 43 2
of &8 cHs o] &2 T. Young™ei 2]3}le] ¥ v x|l
o} w4 Al A AL AR ot FaA = A
A8 E4E 2AlslnzAd 4L o|2Ho= 4
T Uz £

) Ff= gkE v A S455E E Bl B A
AEg42 shE w C H4FE 5 vF D, 28a
A, B, C D #A& 7z 25%4 733 =z Egst
of 9k wly Eo] 3w g@g AYe A= Fig 29
itk vy FTE 0.1%004 2%7hA B9 8)A
¥A4Ee A4 A 2 ¢E ¥F B:
0.225% F=olld 717 & AE Won, A B D,
E+ 0.25% Fxold Ad g $38 29k =i
0.25% ol4e =M 0.3% 7ARle Frkskdr 2
ol4e] Frolde A9 HYL FA5he Aoz et
Rk

E3], 95 F2 vl vlsled EFF FA vlFe
A7t com, colld 7hA L RS Helt A
o FEgutdlr},

Fup-elol) glojAE Vant Hoff2] ®#ef ulaby

—CTC—_—RT ................................................ (6)
AT e
~RT " de )

c,F=

r. ﬁﬂdz&iﬂ
; Ak

oE 5104 A Lol 23 So] Tmixad s
259 gtfolna Ao F2] AuA EEY ¥
w3 0.2%-0.25% WA HAAEZ vehigl
o},

W. Griess™, H. Kolbelz} PKuhn®%2 Micelle
Pl o)277x] AA Fasiclrl FHEHozE 4
Hell 71A = Age) gl F43 2 AdA§n

et

— 665 —



L=}

.

'

b
i
i

™
il

Surfoce tension (dyne/cm)

0.5 1 1.5 2
Cone (%)

Fig. 2. Relationship between surface tension and con-

centration of detergent.
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Table 4. Contact angle between detergent solution and
glass at various concentration

conc.) etergents A B I D E
0.2 19.0 20.5 195 28.0 19.0
0.225 18.5 19.5 18.5 25.0 18.5
0.25 13.0 125 17.0 23.0 16.5
0.275 20.5 20.5 26.0 315 28.0
0.3 29.0 335 33.0 31.0 27.0

R e

3
L=}

La
B

Surfoce tension (dyne/cm)

L]
w

24 . v r v r ’
0.18 0.2 0.22 0.24 0.26 0.28 0.3 0.32
Conc (%)

Fig. 3. Relationship between surface tension and con-
centration of the detergent.
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