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Table 1. The Fatty Acid Composition of Liquid Fatty Acid
Fractions at Various SLS and NaCl Concentrations.
SLS/ — 0.1 0.2 0.4 1.0
aCl 0.T. / / / /
Comp — — — 2.0 2.0
Ci9 0.2 0.4 0.3 0.3 0.3 0.3
Cyy 2.9 3.6 3.7 3.7 3.6 3.9
Ci5 1.5 0.9 1.0 1.0 0.9 1.0
Ci6 26.7 11.2 10.8 11.3 11.0 10.8
Cig:1 4.8 8.0 7.5 7.4 7.7 7.4
Cy7 1.1 0.5 0.4 0.4 0.3 0.4
Cig 17.0 6.4 6.2 5.9 6.0 6.1
Cig:1 42.3 64.2 65.4 65.2 65.6 65.7
C18:2 2.8 3.8 3.8 3.8 3.6 3.4
Cig:3 0.7 1.0 0.9 1.0 1.0 1.0
Yield % - 21.9 37.2 44.5 55.2 55.1
* 0.T.: Original Tallow Fatty Acid
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Table 2. The Fatty Acid Composition of Solid Fatty Acid
Fraztions at Various SLS and NaCl Concentrations.

SLS/ 0.2 0.4 0.6 1.0 2.0
aCl 0.T. //////// ////////

Comp. 2.0 2.0 2.0 2.0 2.0
Ci2 0.2 0.1 — — — —
Cyy 2.9 2.0 1.8 1.8 1.8 2.0
Cy5 1.5 1.2 1.2 1.2 1.2 1.4
Cig 26.7 40.9 42.9 43.4 42.0 43.1
Ci6:1 4.8 0.5 0.6 0.4 0.3 0.3
Cy7 1.1 1.6 1.7 1.7 1.7 1.6
Cig 17.0 33.2 35.7 35.6 34.5 34.1
Ci8:1 42.3 19.5 15.1 15.0 17.3 16.7
Cig:2 2.8 0.9 0.8 0.8 0.9 0.7
Cig:3 0.7 0.1 0.2 0.1 0.1 0.1
Yield (90 - 47.2 44.8 44.5 44.9 46.1

* 0.T.: Original Tallow Fatty Acid

Table 3. The Fatty Acid Composition of Solid Fatty Acid
Fractions at Various Electrolytes (SLS 0.4%)

Electro. o1 jiifj//////’ ijjfgi/////’ MgSfE///////
Comp. 2.0% 3.0% - 1.09%
C12 0.2 — _ —
Ciq 2.9 1.8 1.9 1.8
Cis 1.5 1.2 1.1 1.2
Cip 26.7 42.9 42.0 41.1
Ci6:1 4.8 0.6 0.6 0.6
Cy7 1.1 1.7 1.6 1.6
Cig 17.0 35.7 33.6 33.0
Cig:1 42.3 15.1 18.4 19.6
Cig.2 2.8 0.8 0.6 0.9
Ci8:3 0.7 0.2 0.2 0.2
Yield Qo) — 44.8 48.5 45.4

* 0.T.: Original Tallow Fatty Acid.
el e @s # 102 (1984) (31)



Table 4-1.

The Fatty Acid Composition of Solid Fatty Acid and

Liquid Fatty Acid Fractions at Various Temperatures.

Temp. 0T 5°C 10°C 15°C 20°C
Comp. T S L s L S L S L
Cio 0.2 0.1 0.2 — 0.3 — 0.3 — 0.3
Ci4q .9 2.0 3.4 1.9 3.7 1.9 3.7 1.8 3.6
Cis 1.5 1.3 0.3 1.3 0.7 1.3 0.8 1.2 0.9
Cig 26.7 40.9 4.0 | 41.0 5.3 | 41.2 9.0 42.9 | 11.0
Ci6:1 4.8 .2 9.4 1.2 8.6 1.2 7.8 0.6 7.7
Ci7 1.1 1.8 0.1 1.6 0.1 1.9 0.2 1.7 0.3
Cig 17.0 33.4 1.0 | 34.9 1.4 35.2 4.5 35.7 6.0
Ci8:1 42.3 18.4 77.8 | 16.7 75.1 16.2 | 69.1 15.1 65.6
Cyg:2 2.8 0.7 .8 1.1 3.7 0.8 3.6 .8 3.6
Cyg:3 0.7 0.2 1.2 0.3 1.1 0.2 1.0 0.2 1.0
Yield (%) - 55.6 44.4 | 51.0 49.0 48.0 52.0 46.0 | 54.0

* 0.T. : Original Tallow Fatty Acid
S ¢ Solid Fatty Acid L: Liquid Fatty Acid
Table 4-2. The Fatty Acid Composition of Solid Fatty Acid and
Liquid Fatty Acid Fractions at Various Temperatures.
Temp. 0T 25°C 30°C 35°C 40°C
Comp ' S L S L S L S L
Ciz 0.2 — 0.3 — 0.3 — 0.3 — 0.3
Cia 2.9 1.8 3.6 1.9 3.6 1.8 3.6 1.3 3.0
Cis 1.5 1.2 0.9 1.3 0.9 1.3 0.9 1.2 1.1
Cis 26.7 42.9 11.0 | 42.0 | 13.1 43.3 | 16.7 42.8 22.6
Ci6:1 4.8 0.6 7 0.6 7.0 0.5 6.7 0.4 6.4
Ci7 1.1 1.7 .3 1.7 0.4 1.6 0.6 1.8 0.7
Cig 17.0 35.7 6.0 | 37.3 7.0 38.5 8.7 40.6. | 12.1
Cig:1 |42.3 15.1 65.6 | 14.4 | 63.6 12.3 58.4 11.3 50.2
Cig:9 2.8 0.8 3.6 0.6 3.1 0.6 3.1 0.6 3.1
Ci8:3 0.7 0.2 1.0 — 1.0 — 1.0 - 1.0
Yield O | — 44.8 55.2 43.2 56.8 41.6 58.4 32.8 67.2
* (0.T. : Original Taliow Fatty Acid
S : Solid Fatty Acid L Liquid Fatty Acid
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Table 5.

The Fatty Acid Composition of Reseparated Solid Fatty

Acid and Liquid Fatty Acid Fractions at Various

Temperatures.

Temp. 10°C 40°C
Comp. (%) - S L s L
Cio 0.2 — 0.2 — 0.1
Ciyg 2.9 1.5 3.6 1.0 2.6
Cis 1.5 2.1 0.7 1.3 1.6
Cig 26.7 39.7 5.2 46.1 29.8
Ci6:1 4.8 1.2 9.1 — 5.2
Ci7 1.1 1.5 0.1 2.0 1.0
Cig 17.0 22.0 1.3 42.9 14.8
Cig:1 42.3 29.7 74.9 6.3 40.9
Cig:2 2.8 1.6 3.7 0.4 3.3
Cig:3 0.7 0.4 1.2 — 0.7
* 0.7 Original Tallow Fatty Acid
S : Solid Fatty Acid L : Liquid Fatty Acid
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ABSTRACT

Tallow fatty acid consists of mixtures of fatty acids differing in chain
length and saturation. In separation of tallow fatty acid, the effects of the
type and concentration of detergents and electrolytes were studied. And the
changes of acid composition of particular fractions were determined by gas-
chromatography. Sodium lauryl sulfate (SLS), sodium lauryl ether sulfate
(SLES) and sodium lauryl benzene sulfonate (SLBS) were used as detergents
and NaCl, Na, SO, and MgSO, were used as electrolytes.

At low concentration of detergent, the tallow fatty acid was not fully
wetted, and at high concentration, the emulsion was so stable that the tallow
fatty acid was not well separated.

The addition of proper amount of electrolyte increased the separation
efficiency by the decrease of interfacial tension and by the increase of the
amount of adsorbed detergent on the surface of solid fatty acid crystals.

The optimum range of detergent was 0.4-0.6% (wt.) in SLS, 0.2-0.4%
in SLES and 2.0-3.0% in SLBS. And the optimum range of electrolyte was
2.0-2.5% in NaCl, 3.04.0% in Na, SO, and 0.5-1.0% in MgSO, respectively.

1 N 5 1
2 T =
254 | S P - ——
=~ A - N e
— —_— — -—
w o Spuliiiuny nili WA ~ St
1. Partly crystallized tallow fatty acid B
2. Surfactant and Electrolyte solution :50
=
3. Mixing 2 o
B s el
4. Centrifugation 3 O~~~ -o- I
S. Liquid fatty acid &
a b6
6. Suspeasion of solid fatty acid crystals = £
in aqueous phase IS 24
7. Exess aqueous solution - —
e — = L i —
P
Fig.l Principle of detergent fractionation, 204
P

0 10 20 30 40 50 60
TIME OF CENTRIFUGATION (Min.)

¥ig.2 The effect of centrifugation time on yield of liquid
phase at various concentrations of SLS and NaCl
—-f&r— Do added -—{F— SLS 0.2%,NaCl 3.0%
=-+O~-- SLS 0.4%, NaCl 3.0%
—@— SLS 1.0Z, NaCl 3.0%
——A—-— SLS 2.0Z, NaCl 3.0%
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. Lauric acid 2. ;zyris:ic ‘actd

1

3. Linolenic acid 4. Pentadecanonic acid
5. Palmitoleic acid 6. Palmitic acid

7. Linolenic acid 8. Magaric acid

9. Dleic acid 10. Stearic acid

Fi1g.3 The gas~chromatogram of tallow fatty acid
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Fig.5 The effect of Na,SC, concentration on yield of

liquid phase at various concentrations of SLS.
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-4 The effect of NaCl concentration on yield of

liquid phase at various concentrations of SLS.
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Fig.6 The effect of MgSO, concentration on yield of

liquid phase at various concentrations of SLS,
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YIELD OF LIQUID PNASE (Wt.%)
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Fig.7 The effect of NaCl concentration on yileld of
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11 12 13 14 15
Fig.12 Photographs of separated tallow fatty acid at various

concentrations of SLS and NaCl

No, 1 2 3 4 5 6 7 8 9 10
SLS - |0.2]0.4|0.4 |O.4 |0.6 0.6 |0.6 [0.6}0.6
NaCl - 1.0} - 1.0 }2.0 | - 1.0 |2.0 | 3.0 }4.0

No. 11 12 13 14 15 16 17 18 13 20
SLS 1.0} 1.0|1.0|1.0]1.0[2.0[2.0[2.0]|2.0}2.0
NaCl - 1.0{2.0]3.0]4.0 - 1.0 12.0)3.0)4.0

(c)

Fig.13 Optical micrographs of dispersion state at various

concentrations of SLS.
(a). Tallow fatty acid crystal (b). 0.12
(c). 0.4% (d). 2.0%
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(a)

(c)

12 3 ¢4

Fig.14 Photographs of oleic acid emulgion at various

concentrations of SLS and NaCl,

5

(a). SLS 0.2%

6 78

1 2

(b). SLS 0.4%

(c). SLS 1.0% {d). 5L 2.0%
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Fig.1ll Phase diagram of tallow fatty acid from W. Stein
J.A.0.C.S. 45, 472 (1968)
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Fig.l7 The effect of NaCl concentration on distribution

Fig.16 The effect of NaCl concentratiom ou interfacial content of SLS between tallow fatty acid and water
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