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Abstract : In this experiment, the optimum concentration of polyols which were used for
making transparent soaps was determined using design of experiment (DOE) method.
Dipropylene glycol and 1,3 butylene glycol with short chains enhanced the transparency of soap,
however, polyethylene glycol 400, glycerin and diglycerin made the soap opaque. The hardness
of soap was increased as increasing the concentration of propylene glycol, diglycerin, dipropylene
glycol and polyethylene glycol 400. The hardness, transparency, absorbance of water, and friction
solubility could be optimized by controlling the concentration of dipropylene glycol, polyetylene
glycol, sugar, and triethanolamine.
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Table 1. Materials for Experiments

“INCI name Abbreviation Manufacture Co.
Lauric acid LA Acid Chem(Japan)
Myristic acid MA Acid Chem(Japan)
Palmstearic acid PSA LG H&H(Korea)
Isostearic acid ISA Koku Alcohol(Japan)
Dipropylene glycol DPG SK Chem(Korea)
Polyethylene glycol 400 PEG 400 Dow Corning(USA)
Lauryl myristyl diethanolamide LMDE Cognis(Germany)
Sodium lauryl ether sulfate SLES Cognis(Germany)
Tetrasodium EDTA EDTA 4Na AKZO(Netherlands)
Sodium chloride NaCl Hanju(Korea)
Sugar Sug Nihon Junyaku(Japan)
Sodium hydroxide NaOH Dongnam Chem(Korea)
Fragrance Nipa(Japan)
Propylene glycol PG Dow(USA)
Glycerin Gly LG H&H(Korea)
Diglycerin Digly Sakamoto Yakuhin Kogyo(Japan)
1.3 Butylene glycol BG Daicel (Japan)
Sorbitol Sor LG H&H(Korea)
Triethanolamine TEA Koreacatalyst(Korea)

“INCI: International Dictionary of Cosmetic Ingredient.

Table 2. Formulation of Base Soap

INCI name

Concentration(wt. %)

LA 8.0
MA 8.0
PSA 12.0
NaOH 9.4
SLES (70%) 6.0
LMDE 5.0
NaCl 1.0
Polyol 34.5
D. I. Water 16.1

2.2.4. v}Z& £33 = (Friction solubility, F)
A

HF AJHS EWo] 7hExAE 7 3x]l cm®
AlHE AFsta, wpE &3lx= 7]7](Taber
5135, Taber VS AFE3SFe] 40°Cel A 10=3F 2
T A7l & FA WEE FA4e

npEd L= (%) = (Wr,-Wa)/3x100
[Wy, : before, W, : after]

2.2.5. F4+%(Absorption of water, A) =3

Hl AJHS WHo] ZhRExAH ExEol7p 2h2)
Tx4x3 cmZ A|HES A5k, ] o]#Ae] 1 L
ok WA F 7o wa

22 A F 44T 5
=

EE (%)=(W2-W1)/W;x100
(Wil 27] A, WadA 2 & 314 3 on)
il

2.2.6. £&%=(Dissolution, D) &3
Hl5F Al o] 7hExA ZxEel7l 7247 Tx4x3
cmZE AHE AFste], S5 %Xé =2 43%5

SEE (%)=(W3-W1)/W;x100
[(Wenl 27] 57, WaeSwelling F&# AA
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Fig. 1. Weight increasing rate of polyols
against time.
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Table 3. 2° Factorial Design for Determining the Key Factors Affecting the Properties of Soap

()brgir (izzr Ce;tter Blocks PG DPG Gly Digly BG Z}ggj T H F A
1 1 1 1 3 3 3 85 85 85 013 161 1217 201
2 2 1 1 85 3 3 3 3 85 294 108 1153 483
3 3 1 1 3 85 3 3 85 3 738 109 1153 475
4 4 1 1 85 85 3 85 3 3 041 126 1357 570
5 5 1 1 3 3 85 85 3 3030 079 750 702
6 6 1 1 85 3 85 3 85 3 021 133 1423 450
7 7 1 1 3 85 85 3 3 85 014 125 1527 255
8 8 1 1 85 85 85 85 85 85 003 167 1530 -113

T; Transparency, H; Hardness, F; Friction solubility, A; Absorption of water.

Table 4. Key Factors Affecting the Properties of Soap

Characteristics PG DPG Gly Digly BG PEG 400
Transparency thI;arbge(Etrer L L H H L L
Hardness tl\kll(;nﬁrefi L L L L H H
v S
e e bew LW L L HH

H: significant factor, L: not significant factor.

a) Transparency (%) Hardn=ss

Fig. 2. Pareto chart of the standardized effects.
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Table 5. 2° Factorial Design for Determining the Key Factors Affecting the Properties of Soap

OSr(ti(ir olizzr Ce;tter Blocks DPG  Gly }:1}3(? Sug Sor TEA T H F A D
1 1 1 1 2 2 2 85 85 85 03 03 1053 94 283

2 1 1 8 2 2 2 2 85 157 07 1187 15 74
3 3 1 1 2 85 2 2 85 2 01 01 663 206 -95
4 4 1 1 8 8 2 8 2 2 03 04 1037 106 -205
5 5 1 1 2 2 8 85 2 2 02 04 80 73 -82
6 6 1 1 85 2 85 2 85 2 159 10 1240 27 45
7 7 1 1 2 8 8 2 2 85 151 13 1153 62 -50
8 8 1 1 85 85 85 85 85 85 02 13 1323 06 -194

T; Transparency, H; Hardness, F; Friction solubility, A; Absorption of water, D; Dissolution.

Table 6. Key Factors Affecting the Properties of Soap

Characteristics DPG Gly PEG 400 Sug Sor TEA

Transparency thI;a;geftrer L L L H L L
Hardness El‘;m;:‘i H L H L L H
ity e et HoL L L L H

ot el w oo

Dissolution gl‘;m];;‘:‘i L L H H L L

H: significant factor, L: not significant factor.

(a) Transparency (b) Hardness
30 8530 85308530 85 30 8 30 85 30 85 30 85 30 8530 85 30 85 30 85

1.20
0.95
0.70
0.45

0.20

PG DPG Gly Digly BG PEG 400 PG DPG Gly Digly BG PEG 400
(c) Friction solubility (d) Absorption of water

30 8530 85308530 8530 8 30 85 30 85 30 8530 8530 8530 85 30 8
1.20
0.95

F A
---------- 0.70 —\-- \

0.45
0.20

PG DPG  Gly Digly. BG  PEG 400 PG DPG Gly Digly BG  PEG 400

Fig. 3. Normal probability plot.
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Fig. 4. Pareto chart of the standardized

effects.
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Absorption || T ] _________X ______
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y =4910 \
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" Hardnes /
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y=tma00 | _____ N7 [T
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Fig. 6. Result from the response optimizer

regarding composition of polyols.

Table 7. Optimizing Formula of Transparent

Soap
INCI name Concentration(wt. %)
LA 8.0
MA 8.0
PSA 12.0
NaOH 9.4
SLES (70%) 6.0
LMDE 5.0
NaCl 1.0
DPG 15.0
PEG 400 5.0
Sug 10.0
TEA 3.0
EDTA 4Na 0.1
Fragrance 0.5
D.I Water 17.0

3.3. M5t MY E Hl52 29 EIt

Table 7¢] A gtd Aoz Axd HF

24 24 A3Z Table 8o YA} T,

FrEE EY29 F=ot Sokekd #HAs
= Ae® Yglyton ol Zggo IF
o] ABR Eo A &Y 4 HE
AR $&5HE Flo] B2 Aoz yEy
=3

.22k A3 A3 DPG, TEA So] FH%
Z7kell 3ol 9dem PEG 4008 A= =

. DPG, PE

FYEst 27k Algel 21 PEG 400
FF 7kl wet £YEs} gastgon
Gy Diglye $3 271 et G248 =
W %aE Jet.

. PG, DPG, Digly, BG, PEG 400& 3t =7}

of web st Frhetsch

. PG, DPG, Gly, BG, PEG 400 &% F7hd

upe} vl =t SUFEE A AbEol A
PG, DPG §& whEHgaxe] 571 o] =2

Aol edgrol = Ao ekt
Al

. Ab&Eol &2 DPG, TEA 52 3% Z7H

e oAt F4s S o,

Nt =
FrES $EEE

Jo
>~
=
[0
o
32
)

G s
A5 o x4e Angom ve F
2 &3}

Table 8. Results of Properties of Transparent Soap Prepared from Table 7

Item Transparency Hardness Fr1ct_1 (?n Absorption Dissolution
solubility of water
Property 25.3 1.3 110 5 -20
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