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ANALYSIS OF SURFACE ACTIVE AGENT

Surface active agent. ( = Surfactant )

Hydrophilic group - Lipophob
Surfactant )
Hydrophobic group - Lopophil
D777 77777772
Hydrophobic Hydrophilic

Soluble in water

Soluble in o0il ( Solvent )

Classification of Surfactant.

2. 1. Anionic Surfactant.
2. 1. 1. Carbonate’Soap
2. 1. 2. Alkyl Sulfate Salt
2. 1. 3. Alkyl Sulfonate Salt

2. 1. 4. Alkyl phosphate salt

2. 2. Cationic Surfactant.
2. 2. 1. Alkyl Amine Salt
2. 2. 2. Alkyl Quaternary

Ammonium Salt

2. 3. Amphoteric Surfactant

2. 3. 1. Carbonate amino acid
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ic group.

ic group.

RCOONa ( A-I )
ROSO3Na ( A-1T1 )
RSO3Na ( A-T1 )
0 0
] 1
RO}." - ONaI(RO )2}? - ONa (A-1V)

ONa

RNHo-HCL  (C-I)

R2
RyN-R3.C1 (C-I)
I

Rq

RNHCOONa (Am = 1)



2. 4. Nonionic Surfactant

2. 4. 1. Alkyl polyethylene oxide R(OCHCH7 )nH(N-1)

0
]
2. 4. 2. Fatty acid ester RbO(CHzCHzO)nH (N-2)

History of Sample

3. 1. Name
3. 2. Maker

3. 3. Cétalogue - (MC Cutcheon's Detergent and Emulsifier)

3. 4. Other technical informatiom.

Preliminary test

4. 1. Appearance (liquid, solid, powder)
4. 2. Mixture or pure compound - TLC

3. Color (APHA. Gardener)
. 4. Odor

Cg | Ci0 4 C12 | C14 | C16 | C18 | C18F

Fatty alcohol

Fatty acid

Fatty amine

% TIPA. DMF. Benzene. Acetone. Chloroform.

4, 5, Solid Content
. 6. Specific gravity
. 7. Ionic Character (Anionic, Cationic, Nonionic, Amphoteric.)
. 8. Cloud point and acetic acid titration

. 9. Solubility (water, methanol,benzene, n-hexane)

. 11. Cl~ Detect
. 12. S0," Detect
. 13. Sample 1g/100CC of 5% HySO4. boiling.

4

4

4

4

4. 10.' PH ( 1% Solution, 5% Solution )

4

4

4

4, 14. Sample 1g/100CC of 5% NaOH. boiling.
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5.

Hydrophilic group analysis.

5. 1. - Volumetric determination of surfactant with dyes as
an indicator.
5.1.1 Diphase titration method.
methylene blue - indicator (cationic)
chlggoform - Solvent
Determination of anionic surfactant.
Table 1. Determination of anionic Surfactant by Epton Method
Sample ‘ﬁethylene blue Chloroform | Cationic Sample
Anionic Surfactant | indicator. Surfactant
(ml) (ml) (ml) C mM=5.920 | m mol
10 25 15 5.30 2.98
20 25 15 10.38 3.07
30 25 15 15.73 3.10

Color indicator.

Basic (for anionic)

Methylene blue, Methyl green, Fuchsin, Toluidine blue,

Neutial Red, Potamine Fast Red.

Acid (for cationic)

Bromphenol blue, Dichlorofluorescein, Eosin, Ethylthrosine,

Bromcresol purple, Orange II
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Solvent

Siall dielectric eonstant

CCl,, benzene, ethyl acetate.

@ Not Soluble The Surfactant - Dye Complex

Large dielectric. eonstant
Nitrobenzene, n-buthanol
@ Not Soluble The dye.

Table 2

Analysis of amphoteric surfactant by the alkalin Epton method

Amphoteric Surfactant Concentration Purity
( m mol/1 ) (%)] m mol/l ] Purity
Q N-lauryl- -alanine 2.003 98.2 0.953 99.5
0 N-Sadium 2.134 99.5 2.130 | 99.8

lauryl taurine 2.124 99.5

'O 3-heptadecvl 3- 2.152 96.0 2.077 96.5

(2' sodium ethyl 2.091 97.2

Sulfate) imidazoliue

6. Hydrophobic group analysis
Paraffine
Alkyl benzene
-0lefin

Fatty alcohol
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6.

. 1.

2.

Hydrophobic group - c.m.c

OJ
-1 +
-l
~
-2 +
o-
- 1fat
.%_3 s n-alkyl sulfate
I R linear alkyl benzene
- sulfonate
—t | } + } }
~$ 8 10 12 14 16 18
Carbon number
Gaschromatography.

Sample—— Deconposition —F GC

¢ Deccmposition method

Alkyl benzene Sulfonate - heating in the conc

Acid Solution

(60-70% HpS04 X 140-190% C-S bond)
Alkyl sulfate - heating in the diluted Acid solution

( 1N HC1 MW0o°C X 7hy )
Soap - Boiling with acid Soilution
Cationic Surfactant - heatinﬂ with conc’
alkalihe, amine detect

Nonionic Surfactant - Direct GC
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7.

7.

Analysis of surfactant - classical method (Example I)

7. 1. Preliminary test.
‘method Results
Appearance yellow paste
Ionic Bromphenol blue Cationic
PH (1% Soln) PH - meter 5.7
Amine value (Dry) Total amine value 13.
Solid content Kett 20%
Odor amine, Fat, oleyl
Solubility
Water Turbid
Isopropyl alcohol Soluble
CL~ negative
o) negative
* Sample Commercial product (Reported July,1971)
2. Column Chromatograph

First fraction n-hexane

~ Second fraction CCL4
Third fraction Benzene
Fourth faction Isopropanol
Fifth fraction methanol
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Fraction IR Appea- { mp | Solubility |[Ionic [S.V.
Wateri CCly
2980-300Cm-1 -CH2- |Cololess| - - + Nonionic | -  |RCOOR
1St 1730 -% - | Liquid
n-hexane 1460 -CHo-
1380 CH3
2 nd 2980-300cn™1 -1y~ | Cololess| - - |+ _ ROOOR
ccly, IR Liquid
1460 " -CHy-
1120, 1070 -0 - *
3rd 3200Cm -OH Yellow | - - + Cationic|62.545 RCOOR
Isopropyl 1980-3OOOCm'1-Cd2— Solid
Alcohol 1470 Cam-1
1370 el -cHs3
1070-1120Cn~1-CH3
4 th 3200-1 OH Yellow | - - | + | Nonionic} - , B0
Acetone 2980-3000Cm-1-ciip- | Solid N
1720 Ester .
1630 -NHy
1120-1070  -OH
S th 3200 ca~l  OH White | 57°C + - Nonionig] HO(CH2CH20) H
Methanol 2980-3000Cm-1-ctip- | Solid |
1630 Cm-1 NHp
1120,1060 OH
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7.3. Systematic analysis

(1) (2) \3)
~ n-hexane ---> Saponification fNon Sapo
16.3% ‘hexane *GC..IR
.12.9%
4 (5)

Sa;;o -- Acid {n-~hexane

decomp

wat2t

Sample ---> Acid decomposition
(Dry) extraction
(r-hexane)

(n
~ Water 837 IO Detect Cationic Amine

7.4. Ton exchange Resin Column Chromatograph.

~Cationic 79,8% Cationic
Sample
Ben - Al Soln(1:1)
IR 130. L Nonionic 127 EO Detect

7.4, Determination of Cationic Surfactant(Epton Method)

Standard Cationic - Cetylpyridinium Chloride (C.P.C)
Standard Anionic =~ Scdium Alkylbenzene Sulfonate (ABS)
CPbC Consumption 0.01. g
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7.5. Summerization

7.5.1.

Column Chromatography, IR detection

Fatty Acid Ester

Fatty Amine ethylene Oxide Adduct

polyoxy ethylene.

7.5.2. Hydrolysis Acidic Meduim
ether layer 16.8
Saponification Value 97.6
. . 9 z.f') - 9,
Oleic Acid = 180.7 X 100 = 54%
7.5.3 Ion-exchange Resin
Cationic Surfactant 79%
7.5.4. Determination of Cationjc Surfactant.
CPC - ABS Titration
0.05027 x 3 x 0.7983 0.01 x 1.12
Z 357.5
A = 3842
< Result >
(EO)
R - N " m+n=75 80%
(B9)y
2. R-0H (oleyl) 13%

3. R OOOR (oleyl)
4. PEG

7%

-141-



8. TLC/FID method.

Collector Electrode Current/Voltage Amplifier

‘Chromarod[™
= °=’ Fig- 1.2b
Rurner ;
Ar | (CN—
-—p ’/ ’
4 Scan Drdive TATROCORDER
T Controlyer
Hydrogen
\ "~
o O
g0
-

Fig. 1.2a




FID Collector electrode

FID burner

Scanning F ' Key board

Power switch

Hydrogen and Air contrsl panel

Pig. 2.2a
Hydrogen stop valve
Hydrog/en inlet G I\{D
®/ )
LHQ
/ Remote Output / * Fuse
Parallel AC

data out put

Fig. 2.2b
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1) »++ viEHH

Fig 1-1. Monoalkyl ammoniumchloride Fig 1-2. Dialkyl ammoniumchloride
Motile phase : Mobile phase :
Acetone : Water : conc Ammonia (63:6:1) Acetone : Water : conc Ammonia (63:6:1)
[ 7 war
1
? H
:
[F. 3 [ By
3 H
[}
3
:
PE——— 5 -
CRL . METHOD 14 Crl . METHOD go
oF P Fk F P FE
L1A006R+03F L193003u+B] L 1BY00BrO] ABYEEBare3 18 D62arl] L 1090030l
ND . HHME RT Hn OR H Mk CANHE nHo . MAME RY N H ]S POV LIS
1 ©.101 4191 M 225832 1 @.133 1291 i}
2 V.ldl 1739 L] 1.237 2 @ .244 i30e "M
3 ©.303 68733 " 49 .5748 3 ©.303 PR B33 ™
“+ € .40S 154 L] 2.2751 <+ B.34€ 1324 n
s 0 .45% 50360 43,5943 s ©.38¢ a9 M
[ 9 .412 383 M
TOTHL 138851 100 2000 v .47 L4374
TOTHL 41233

Fig 1-3. Stearoyl amidoethyl diethyl amine
Mobile phase :

Acetone : Water : conc Ammonia (63:6:1)

(¥

fHL . METHOD o9

iF Fa Pz
LLERUB-03 .1e30Edmedl 133000 eEl
HG . MaHE RT w OR H my SUHE
13 0173 ”n 4 .3T36
z &.343 n 35 5453
rETAL 30269 190 .5000
2) 7= vEHH
Fig 2-1. Sodium alkyl benzene sulfate Fig 2—2. ¢—Olefine sulfonate
Mobile phase : Mobile phase :
Chloroform : Methanol : Formic acid (30:30: 1) Chloroform : Methanol : Formic acid (30:30: 1)
var
t 1
Vs
2
3 .
L)
fnl. METHOD 89
& iF Fr £y
LA0O0REOT L 1EN0EBNe D! L100080NsD LLE000NMe03 L 1ED0EAE0] L 1AVDRe DL
O . e E T - P H laLB Das TS Ho . MNEHME RT HOOR M My
i 0.31T 24733 37 5143 L ©.22% Se140 "
2 a.dge tH ©.3333 2 ©.313 151 n
3 & .50E EERY JprrEs 3 ©.47E 130
. ©.303 234
L 22428 190 900
TOTAL L4udr
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Fig 2-3. Sodium N-palmitoyl sarcosinate

Mobile phase :

Chloroform : Methanol : Formic acid (50:10: 1)

[ X

(P

TAk . METHOD 5]

SLEIOEI -

AT tiME ar

LA e |

Fa

nooE M
TRE5E
me
o

Fig 2-5. Sodium lauryl sulfate

Mobile phase :

B

LA +H]

M

iN9 .20

Chloroform : Methanol : Formic acid (50:10:1)

¥

(3

TAL . METHOD 50

Ed L)
120002+ 03 L1000 601

Y HAME PT

1 Q.10

2 @.232

3 ©.416
TOThL

3) /=FvEHA

33
NELTIE IO
MR H MK
41a L
12134
=05
17095 190 2009

Fig 3-1. POE(2) Monostearate

Mobile phase :

Ethyl acetate : Acetone : Water

[E

(45:20: 3)

0.267 ?

CAL . METHOD (215

SF Fra P
S1M000AN+03 109002401 .100000w0]

[ HRME PT

1 0,146

2 @.276

3 6.31€
TOTHL

A OR H
AR -4
232

b4t g

21717

MK LONC
] 3" 4232
M 1.1613
n 1.4157

198 9300

Fig 2-4. Sodium N-lauroyl methyltaurate
Mobile phase :
Chloroform : Methanol : Formic acid (50:10: 1)

.

A 3

THL . METHOD [31<]

= L) =
123002+ 0T L1238 0BH] 13D E]

HO . MAME WO H [T
1 l
2 "
3
4
AACTH e -1 19 .2000

Fig 3—2. POE(10) Monostearate
Mobile phase :

Ethyl acetate : Acetone : Water (45: 20: 3)
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L1900020+03 10900001 . 10DCEReD]
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8 FUE o
) b2 M
30 taa »
i Ja2 M
12 220 "
13 232 L
lae 13 n
TaraL de12e N0 00
ShMPLE T {4152 nMek, 02 tags
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Fig 3-3. Diglyceryl monooleate
Mobile phase :
Ethyl acetate : Acetone : Water (52:15:3)

CAL . METHOD o0
SF ] Pl
-1000001m+03 .16Q00¢e+01 12800+
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TOTrL 39533 19@ .gooe

Fig 3-5. Solbitan monooleate
Mobile ehase :

Chloroform : Methanol : Formic acid (65:2:1)
saz

1
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2
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?
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SF FE
210000 +03 .1000060:461 .100008w+O1

NO . HRME RT ME COHE
1 8.141 n 2s.7283%
2 9.182 ] 33 .9457
3 9.23% 4] 6 .372¢
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Fig 3-7. ED(4) Alkyl ether
Mobil'e phase :

Ethyl acetate : Acetone : Water (52:15: 3)

?
L}
]
u?
i ‘
CHL . METHID oe
SF Py F
190000 re3 YBUOR: ! 10V 0bB.eeDl
HO ., HeeMME RT <+ CR H Mk
1 @ h 35
2 a M 8
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Fig 3—4.

Diglyceryl dioleate
Mobile phase :

Ethyl acetate : Acetone : Water (52:15: 3)

.

026"

CHl . METHID o8
SE Fe F
2133002 +r@3 10300 E] L1008 ]
[AT0 HAME RT noDR K M CANG
1 @.13& M
2 e.21z M
TOTHL UL D 841 120 . 2a00

Fig 3—-6. Solbitan tristearate
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Mobile phase :
Chloroform : Methanol : Formic acid (65:2:1)
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Fig 3-8. ED(10) Nonyl phenyl ether
Mobile phase :
Ethyl acetate : Acetone : Water (52:15: 3)
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Fig. 3-9. POE(9) Lauryl ether Fig 3—10. POF(15) Oley!l ether
Mobile phase : Mobile phase :
Ethyl acetate : Acetone : Water (52:15: 3) Ethyl acetate : Acetone : Water (52:15:3)

n
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Fig 3-11. POE(9) Secondary alkyl ether Fig 3—-12. POE(12) Secondary alkyl ether
Mobile phase : Mobile phase :
Ethyl acetate : Acetone : Water (52:15: 3) Ethyl acetate : Acetone : Water (52:15: 3)
s
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Fig 3—13. POE(2) Cetyl ether Fig 3-14. POE(7) Cetyl ether

Mobile phase : Mobile phase :

Ethyl acetate : Acetone : Water (52:15:3) Ethy!l acetate : Acetone : Water (52:15:3)
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Fig 3-15 POE(15) Cetyl ether Fig 3—-16 POE(1) POP(4) Cetyl ether
Mobile phase : Mobile phase :
Ethyl acetate : Acetone : Water (52:15: 3) Ethyl acetate : Acetone : Water (52:15:3)
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Fig 3~17. POE(20) POP(6) Cetyl ether Fig 3-18. Sodium POE(3) alkyl ether sulfate
Mobile phase : Mobile phase :
Ethyl acetate : Acetone : Water : Formic acid Chloroform : Methanol : Formic acid (50: 10: 1)

(30:30:3:1)
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Fig 3~19. Glyceryl monostearate
Mobile phase :

Chloroform : Methanol : Formic acid (70:1:0.3)
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4) TEMEIEHER

Fig 4-1. Lauryl dimethyl aminoacetic acid Fig 4-2. Cocoyl amido propyl dimethyl aminoacetic

betaine acid betaine

Mobile phase : Mobile phase :

Chloroform : Methanol : Formic acid (50 20: 1) Chloroform : Methanol : Formic acid (50:20:1)
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Fig 5—1. Sugar ester
Mobile phase : .

Chloroform : Methanol : Formic acid (50 10:1)
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Fig 6-1. Sodium alky! benzene sulfate
+E0(4) Alkyl ether

Mobile phase :
Chloroform : Methanol : Formic acid (60:10: 1)

2t EOCA) Alkyl ether
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