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Toilet soap contains usually about 80% of fatty feed-stock. The ty-
pical soap feed-stock consists of about 80% of fat with titre above 40°C
(technical grade tallow) and 20% of palm kernel or coconut oil [2].
Recently, due to the shortage of fats, the soap feed-stock composition
has been modified in some extent. Refined lower grade fats are used
ad the high titre substitutes of tallow, whereas the synthetic acids or
surfactants are used to substitute the vegetable oils.

Results presented here refer to the experiments on the utilization
of the hardened soft fats in soap feed-stocks. There are actually availa-
ble various methods for fat hardening, and some information on the ap-
plication of soft fats, hardened to the defined melting and solidifying
points, in soap feed-stocks has been already reported. Pokorny [3] re-
ported the optimal charasteristics of various grades of fats used in soap
making.

In the work presented here another solution of the problem has
been chosen.

In our method hardened soft fats with iodine value below 10 have
been used as the addition to the non-hardened fats to get a feed-stock
with, the desired titre [5]. Assessing of the effect of polyunsaturated
fatty acids, geometrical isomers [6], and titre of soap feed-stocks on
such applicational properties of soap like slushiness and solubility was
a subject of our, study.

Following raw materials were used to prepare feed-stocks:

a) A blend of hardened and soft lard.

Basing upon the measurements of the solidifying point (titre) of
liberated fatty acids, it has been stated that the addition of high harde-
ned lard with iodine value below 10 to the soft lard, gives a Ipossitive
effect of the titre increase, comparing to the expected mean value of
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Fig. 1. Effect of the proportion of hardened lard on the titre of blend

titre (Fig. 1). This effect was used to estimate the proportions of these
two components. Desired level of titre can be achieved with the preci-
sion kept within the limits of 1°C. Characteristics of the hardened lard

used in soap feed-stocks prepared by the blending method is given in
Table 1.

Table 1
Analysis of the lard blends used in soap feed-stocks
i Reference
Determination
1 2 3 4 5

Colour (iodine scale) 16 16 12 5 3
Saponification value 191.1 192.6 195.5 193.7 194.4
Acid value 4.7 4.5 7.4 8.8 1.8
Iodine value 423 43.1 46.7 44.2 44.8
Titre, °C 42.3 42.4 4.3 435 43.2
Nickel content, mg/kg 11.9 8.0 3.0 3.8 10.0
Trans isomer content, % 3.0 3.3 aboutl 7.2 Traces

b) Technical grade lard hardened to the titre of 41—44°C.

In the reference experiments the technical grade lard hardened by
the method used for edible oils was used. Hardening was carried out to
get titre not lower than 41°C. Characteristics of such product obtained
in the industrial scale is following:

Iodine value 40—50

Titre 40—45°C

Trans isomers content 30—50% of elaidic acid
Nickel content 8—68 mg/kg
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c) Technical grade tallow with titre of 42.5—45.0°C.

d) Coconut oil with titre of 22°C.

Soaps were prepared in the laboratory and industrial scale without
any additive.

Applicational properties were studies by the determination of the
slushiness and solubility values according to Bolinski [1]. Slushiness
value is expressed by the number of grams of water absorbed by the
1 cm? of soap surface under the standard conditions. Solubility value
is expressed by the number of miligrams of soap which can be dissolved
of 1 cm? of sample surface under the standard conditions. Results ob-
tained are shown in Table 2.

Table 2
Analysis of toilet soaps made of various fatty feed-stocks
No. of experiment
1 2 3 4 5 6 7 8 9

Feed-stock composition
Proportion of the raw

material, %: a — —_ —_ — —_ 40 60 80 80
b — 30 80 80 80 — —_ — —
[ 80 50 — — —_ 40 20 —_ —
d 20 20 20 20 20 20 20 20 20
Characteristics of soaps
Titre, °C 417 40.1 399 399 419 395 39.0 39.3 36.5
Iodine value 34.1 38.6 409 403 36.2 351 347 41.8 47.4
Trans isomer content, %, Absent 12.6 4.8 5.0 24.0 Traces
Applicational properties
of soaps
slushiness value 834 727 933 879 66.1 805 88.0 1227 128
Solubility value 24.3 223 242 234 114 27.7 28.9 247 27.6

Effect of the analytical characteristics on the applicational proper-
ties was determined by the partial factorial design [4]. As variables

were used:

x, — Titre
x, — lodine value
x5 — Trans isomers content, %o

Basing upon the earlier work the following levels for the center

points of the design were chosen:
Titre 39.5°C

Iodine value 40
Trans isomers content 40%0 (calculated as elaidic acid)

Calculated effect of synergy of variables on the applicational pro-
perties is shown in Table 3.
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Analytical data indicate that:

— The greatest slushiness occurs at low titre (36 - 39°C) and at high
iodine value (42 -47).

Table 3
Synergetic effect of variables on the applicational properties of soap

Xy X, X 3
Titre, °C LV. Trans isomers
_ 4 _ . %
— <
X, . 88 125 113 —
4 | 73 90 80 80 |

Slushiness
X, —_ 29 20 84 69 | value
+ 26 24 125 90
X, . 27 '—-‘ 28 26
4 8 |20] 17 24 |
| Solubility value l

— The lowest slushiness is observed at high titre (about 42°C) and
at low iodine values (36 - 38).

— Slushiness decreases with an increase of titre at high iodine
values (above 40).

— Iodine value has greater effect on slushiness than trans iso-

mers.
The similar relationship occurs for the solubility value. Optimum
slushiness and solubility values achieved at x; +, x, —, and X3 +, X3 —,

le. ap titre above 39.5°C and iodine value below 40. Trans isomers
content had a minor effect on these properties. The lowest slushiness
and solublity values, ranged from 20 to 24, were achieved for above
given values of ariables. These slushiness and solubility values are si-
milar as for the typical feed-stock (Experiment No. 1 in Table 2).

CONCLUSIONS

Basing upon the results it has been found, that the addition (up to
40%0) of lard does not affect the applicational properties of soap, com-
paring to the soap obtained from the typical feed-stock. The worked-
-out method of the lard hardening enables not only to keep up the
good applicational properties, but also to decrease the nickel content
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in soap. The recomended method for the feed-stock preparation is gi-
ven in Figure 2.

Crude lard (I.V. 50—60)

| Hardening |
High hardened lard
- dAV. < 10)
10—209%, 90—80%
| Blending |
Technical grade tallow Hardened lard Coconut oil
for soap
feed-stock
409, 409,

Feed-stock

Fig. 2. Scheme of the preparation of fatty feed-stock for toilet soap
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METODA DOTWARDZANIA TEUSZCZOW TECHNICZNYCH MIEKKICH
DO CELOW MYDLARSKICH

Streszczenie

Podstawowy warunek stawiany tluszczom technicznym kierowanym do osnow
mydlarskich, to odpowiednia twardo§¢ wyrazona temperaturg krzepniecia kwaséw
ttuszczowych w zakresie 41 - 43°C.

Thiszcze miekkie stosowane do wyrobu mydet po uprzednim dotwardzaniu do
okre§lonego titru cechowaly takie ujemne wskazniki, jak brak standardowego
sktadu, obecno$é znacznych i réznych ilosci izomer6w trans, stosunkowo wysoka
zawartoéé niklu z katalizatora, rézne przy stalym titrze zawartoSci kwas6w wielo-
nienasyconych.

Opracowana technologia przygtowania thuszez6w utwardzonych do osnéw my-
dlarskich polega na calkowitym utwardzeniu czeSci tluszezé6w miekkich, a nastg-
pnie rozcienczeniu tiuszczem nieutwardzonym do (zgdanego) okreS§lonego titru. Za-
letg tej technologii jest standardowo§é produktu, zawarto§é kwaséw wieloniena-
syconych na statym, okreSlonym poziomie, niska zawarto§¢ niklu i izomer6w trans.

Wplyw wymienionych wskaznikOw na jako§¢ mydet wykazano na podstawie
analizy statystycznej wynikéw badan analitycznych i aplikacyjnych.

K. I[eznoscka, K. Bursuuxa, B. Baaucesuyu-Hed6aavcka

METOA HOOOTBEPZKJIEHUA MATI'KUX TEXHUYECKUX MUPOB
IJA LIEJEV MBIJJOBAPEHWMA

Pe3wMme

OCHOBHBIM YCJIOBMEM BBLIABUTAEMBIM II0 OTHOIUEHMIO K TEXHUHECKUM Eupam
HATIPABJSEMbIM B MBLIOBAapPEHHbIE OCHOBBI, SABJIAETCA COOTBETCTBYILAA TBEPAOCTHb
BLIpa’KeHHAd TeMIEepPaTypol 3acCTbIBAHUA HKMPHBIX KMCIOT B npeneyax 41—43°C.

MsATKMe KUDPLI MCIOJb3yeMble B MbLIOBapeHMM, IIOCJe IPEABAPUTEIBHOTO oT-
BepXKIEeHUA MO ONPEeAeJeHHOIO TUTPa, XapaKTepu30BaMCh TaAKMMU oTpulaTeIbHbI-
MM TIOKAa3aTeNAMM, KaK OTCYTCTBME CTAHAAPTHOTO COCTaBa, HAJINHYNE 3HAYUTEJIbHBIX
UM pa3AMIHBLIX KOJMIECTB M30MEPOB TKAHCOB, CPaBHUTEJIbHOE BbLICOKME comepxaHue
HUReNA M3 KaTaJu3aTopa, Pa3judYHOe IPU IIOCTOSAHTOM TUTPe COAEpZAaHMeE MHOT'O-
HEeHACBIIIeHHbIX KMUCJIOT.
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PazpaboTanHas TEXHOJOIMA MOATOTOBKM OTBEPKAEHHBIX XKUPOB ANA MBIJIOBa-
PE€HHBIX OCHOB 33KJIIOYAeTCA B IIOJIHOM OTBEPXKAEHUMM 4YaCTM MATKUX IKUPOB, a 3a-
TeM pasbaBlieHMM HEOTBEPKAEHHBIM IXKUPOM 10 (TpebyemMoro) oIpeneeHHOTo THUTPA.
ITpeumyiieCTBOM 3TOM TEXHOJIOTMM HABJAETCA CTAHAAPTHOCTD NPOAYKTA, COIEpPIKaHUE
MHOTOHOHACBIIIEHHBIX KMCJOT Ha IIOCTOAHHOM ONDPENeJIeHHOM YPOBHE, HMCKOE CO-
AepXaHye HUKeJId ¥ U30MEPOB TPaHCOB.

Bausanme ykasaHHBIX HOKa3aTesiell HA KadeCTBO MbLI ObIIO OKA3aHO HA OCHO-
BaHMM CTAaTUCTMYECKOTO aHAJM3a pPe3yJbTATOB AHAJUTUMYECKMX M aNJIMKAIMOHHBIX
McCcIefOBaHMUM.
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