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Abstract: Micellization range and cmc for the dilute aqueous solution of N-acyl amino acid type anionic surfactants,
that is, sodium N-acyl-N-methyl-#-alaninate, sodium N-acyl sarcosinate and sodium N-acyl-N-methyl taurate were in-
vestigated by computer programming. The extreme of the curvature of 0(C) as a new suggested method to determine the
cme and the micellization range was accomplished with computer programming. The values of cmc and micellization range
can be obtained by the extreme of the curve by direct processing of only a few experimental data. The values of cme
particulary was in good agreement with those deduced intuitively from the shape of experimental curves of o(C).
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Fig. 1. Dependance of c¢mc and micelliztion range by
two tangent line to the 6=f(C) curve.
A : BMR(Begnnng micellization range)
B : EMR(Ending micellization range)

Surface Tension(dyne/cm)

M, M, M”

Concentration(mol/ ¢ )

Fig. 2. Dependance of the ¢mc on the number of ex-
perimental points(M, M, M” M'").
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Fig. 3. Dependance on concentration of BMR, EMR
and cme.
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Fig. 4. Surface tension of sodium N-acyl-N-methyl
-taurate derivatives(at 25°C, pH=7.0).
O : sodium N-lauroyl-N-methyl-taurate
® : sodium N-myristoyl-N-methyl-taurate
A @ sodium N-palmitoyl-N-methyl-taurate
[] : sodium N-stearoyl-N-methyl-taurate
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Fig.5. Surface tension of sodium N-acyl-
sarcosinate derivatives(at 25°C, pH=7.0).

O : sodium N-lauroyl-N-methyl-taurate

® : sodium N-myristoyl-N-methyl-taurate
A : sodium N-palmitoyl-N-methyl-taurate

[J : sodium N-stearoyl-N-methyl-taurate
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Fig. 6. Surface tension of sodium N-acyl-N-methyl

-f-alaninate derivatives(at 25°C, pH=7.0).

O : sodium N-lauroyl-N-methyl- f-alaninate

® : sodium N-myristoyl-N-methyl-f-alaninate

A sodium N-palmitoyl-N-methyl- f-alaninate

[0 : sodium N-stearoyl-N-methyl- f-alaninate
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Table 1. BMR, EMR, Calculated c¢mc and Observed
cme of N-Acyl Amino Acid Type Surfac-

tant Derivatives

A B C D
Comp'd. (mol/¢ (mol/¢ (mol/¢  (mol/¥¢
x10° x10° x10° x10°

[a] 3.50 5.90 4.30 3.90
[b] 1.40 7.80 1.60 1.10
[e] 0.30 0.61 0.33 0.34
[d] 0.14 0.27 0.19 0.20
[e] 7.20 1.02 8.70 9.10
[f] 3.20 6.40 4.80 4.00
le] 0.19 0.38 0.29 0.19
[h] 0.12 0.28 0.16 0.17
[1] 2.50 4.90 2.70 3.10
[i] 1.80 3.70 3.30 2.80
(k] 0.32 0.51 0.40 0.38
1 0.15 0.31 0.17 0.16
where;

A ; BMR(Beginning of micellization range, mol/L}
B ; EMR(End of micellization range, mol/L)

C ; Calculated critical micelle concentration, mol/L
D ; Observed critical micelle concentration, mol/L

[a] ; sodium N-lauroyl-sarcosinate

[b] ; sodium N-myristoyl-sarcosinate

{c]; sodium N-palmitoyl-sarcosinate

[d]; sodium N-stearoyl-sarcosinate

[e]; sodium N-lauroyl-N-methyl-$-alaninate
[f]; sodium N-myristoyl-N-methyl-#-alaninate
[g]; sodium N-palmitoyl-N-methyl-S-alaninate
[h] ; sodium N-stearoyl-N-methyl-#-alaninate
[i] ; sodium N-lauroyl-N-methyl-taurate

[j] ; sodium N-myristoyl-N-methyl-taurate

[k] ; sodium N-palmitoyl-N-methyl-taurate
[1]; sodium N-stearoyl-N-methyl-taurate
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DIM X(20, 10), A(10), B(10)
S(10), M1(10), M2(10), M3(10)

“CONCENTRATION" : CONC

“SURFACETENSION” : SU

I=1 To CONC

J=1To SU1

I=1To SU

XD -X@ D]
F1/X(1.1)—1/X(2,1)]

B()=X(Z, J)—X’(‘Z(”l)

0.000005% AAsl1, x,2 0.00005 7Aoo 2 7ha 4]
712, x= 0.00005 BEH Z71A)7|H ME uhdo)
data® o] &g FAM x4 o y, x4 9 y, 5 F
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N-o}Al ofujxAlA AHY

I=1To SU

X2=0.000005

X1=0.01 To 0.000001 STEP-0.0005
I
Y1=1/X1%A(D)+B() J
|

X2=X2+0.00005 }

l
Y2=1/X2% A1) +B(D) 1

370

Ki=A) " 2/(MI(D-B(I) %1075
K2=1x A(D(M2(D-B(1))*10"3
K3=1x A(DM3()-B())*10"3

MIC31) =" KL,

I

M2(31) =" K2,

M3(";1;") =" K3,

END

A 271% MX$} v|23Er] $)std TT=028 ¥
Aarstelet. MX7F TTES 2 o 209 339 #
E MI(D, M2(I), M3(DE °]43 xFXE K1, K2,
K3% 727 zaiess T2 8ol

x3 T #E spe T3 ZHA3 F sub rou-

tineo 2 714 xg& 0.000005 A 0.017 %

A BT

2

F(A10R) 225

T=0

X =0.000005 To 0.01 STEP 0.000005

S(H=1/X*xA()+B(D

C  =-1%xAD*XIN(-2)
$(2)=Cx* (X-X1)+ Y1

C =-1xA(D*X2A(-2)
S(3)=Cx*(X-X2)+Y2
TT=0

Q=1To3

XX=5(Q)

SUM 1=A(D) +B(I) % XX

SUM 2=A(D) * XIN(-2) %
(1/2% XXA2-X1)-Y1

SUM 3=A(1) * X2A\(-2) *
(1/2% XXA2-X2)-Y2

TT=TT-+SUMI1-+SUM2-SUM3

MDD =5(1)

M2(I) =5(2)

M3(I) =5(3)
MX=TT

RETURN

Scheme 1. A Program of Estimative Critical Mi-
celle Concentration.
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Fig. 7. Calculated cme and observed cmc of N-acyl
amino acid type anionic surfactant deriva-

tives.

[a]; sodium N-lauroyl-sarcosinate

[b]; sodium N-myristoyl-sarcosinate

[c]; sodium N-palmitoyl-sarcosinate

[d]; sodium N-stearoyl-sarcosinate

[e]; sodium N-lauroyl-N-methyl-3-alaninate
[f]; sodium N-myristoyl-N-methyl--alaninate
[g]; sodium N-palmitoyl-N-methyl-A-alaninate
[h]; sodium N-stearoyl-N-methyl--alaninate
[i]; sodium N-lauroyl-N-methyl-taurate

[i]; sodium N-myristoyl-N-methyl-taurate
[k] ; sodium N-palmitoyl-N-methyl-taurate
[11; sodium N-stearoyl-N-methyl-taurate
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