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Abstract @ In general, anionic and cationic surfactants are incompatible because their
mixtures form insoluble complexes. There are, however, some complexes that are soluble and
behave like regular surfactants, specifically like nonionic surfactants, thus named
pseudo—nonionic surfactant complexes. Pseudo—nonionic complexes are more effective and
efficient than their ionic surfactant components as shown by their equilibrium and dynamic
surface tensions and interfacial tensions. They pack at the interface more than their ionic
components. Since, pseudo—nonionic complexes show their own characteristics, they can be
treated as separate classes of surfactants distinct from ionic and nonionic surfactants.

Novel cationic surfactant was synthesized, having the polyhydroxyl group at the head group.
We found that aqueous mixtures of our cationic surfactant and usual anionic surfactant(SDS)
could form homogeneous solutions even at high concentration. The properties of mixed
surfactant solutions were measured. Foam stability, CMC(critical micelle concentration), water
hardness tolerance and thickening effect were tested. The foam stability of mixed surfactants
was very good and various synergy effects were observed.
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Table 1. Nomenclature of synthetic cationic

N-(2,3-dihydroxypropyl)-N,N-dimethyldodecane-1-amine chloride®] ¥4} 37} 3

AF g T 1 wi%®E ARsPoH,
T= 1gS AAF Ho] 100ge] HE=E J

Table 2. Mole ratio of test sample solution.

Sample Mole Ratio

No. SDS Cationic surf.
1 0 1
2 1 1.1
3 1 1
4 1 0.9
5 1 0.75
6 1 05
7 1 0.25
8 1 0.1
9 1 0.01
10 1 0

products. Table 3. Composition of products synthesized
R n Product Name with Ci2-a and glycidol.
; gligésgﬁzi Number of glyceryl glycidol
Dodecyl 12 group 1 mol 3 mol
3 Ci2—y(gamma)
4 Ci2-8(delta) alpha(n=1) 80 55
beta(n=2) 15 30
I5{ "igd gl
23. &g gy & 7)Y gamma(n=3) 5 10
2.3.1. Sample &9 A= delta(n=4) - 5

B4 A4 A ARES Fol2AHEAA
glycidol 18-S AMg3le] AR Fol2 AW
AAe] EFEL a2 ALY Sole
W49l SDSE Wako Pure Chem1cal Inc.
AES 2UZ AMESEAT FolT Fol29
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Fig. 1. Chemical structure of cationic surfactant.
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Fig. 2. Standard synthesis of cationic surfactant.
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Fig. 3. Mechanism of cationic surfactant synthesis under acid and base conditions.
(a) base condition, room temperature, (b) acid condition, 60°C.
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A 500ml 37+ ZE2=Fd Cp-a
317.15g, IPA 20g< g glycidol

61.0g(0.7mol)& 3] 747}5“’/} ojuff HHg-
EE ¢ 50C7F FAHES st} Glycidol
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3.4.1. 9&# 9 Krafft point

g AL FHFo Fo| 77kE w gt &

W37 ot HAL FAHEA ko
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H  E3] Krafft pointol &= SDS7F ¢F 8C (W
Zyol %) ~ 15T A%) Axe 3=
zte= o vlwste] 10 0.1 BE oo &3 &
3
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Table 4. Transparency and Krafft point(Ty)
of sample solution.

Sample Transparency” Tk(°C)
No.
1 T <0
2 H <0
3 H <0
4 H <0
5 H-T <0
6 T <0
7 T <0
8 T <0
9 T 7-12
10 T 8-15

* T transparent, H: hazy

3.4.2. 3 <¢tA A (Hardness tolerance)

Table 50 A4 <44 AFAE eI
Aot e SPSeF skl 1 05 o]k
AMe AEAgAdel FFsHA SRk
5000ppm ol de YEMNT 1 @ 0594 <F

ARG He A goy I FEHE AEEHIY

r:}.

43 . 71¥x 2 7 ¥AAA HU}

?z;f;f; A gole] R AWAoR SDS
W5 Wik $5sglon, 7 ol A
W $E ARE el 58 ool
Fgol S Lo Aol vg 23}
gou ool gloiA W $5e Aus
e 712 27 A% Fol o] F7t

gholl whel AA = S BAvHFig. 5l.
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Table 5. Water hardness tolerance of sample o Qk <
solution. of w3t 71E¥S el A THFig. 6]. Lut4
=2

TR EHO O E o3 Ak
Sample Hardness 7];{x]: o= TFZ]EO]J] ";()Hq %_T S
No. Tolerance(ppm) X‘" ‘g"ﬁ‘oﬂ’\: Aﬂi E]"‘:‘ 7:]]?:]__ a}\oxﬂ‘é"—?z‘\ﬂo}
- — Agaed avlel A ed AFe )
2 > 5,000 A sle] 7]ofE Ao = AR T
3 > 5,000
4 > 5,000 300
5 > 5,000 250 | 00%, 0 min.
6 > 5,000 - ;gz- Z“‘?“-
7 446 E Ell%: 5 min:
8 415 T:, 150 B3%, 0 min.
= L 3%, 5 min.
9 385 7 10 m5%, 0 min.
S B5%, 5 nin.
10 369 = 7%‘ 0 min.
B7%, 5 min.
-50
300 Sapmle No.
250 HeE  HEE . . .
2 Fig. 6. Foam stability of sample solution
o 00 min against oil.
'% 150 DOafter 5 mim.
@ Oafter 15 min. . -
g 100 [ 3.4.5. CMC ¥ Surface Tension9 &3
=l Fol& AReAAe EF gl wwge
. Askse HAeln, A7 FEelq CMCE
L5 8w z4ste] AW BA] FEEHE 2HaI9
Sample No. [Table 6]
Fig. 5. Evaluation of foam stability of sample EAFE SAHPES B yae 5] SDS
solution. o] 375mNm ‘el A ¢k 10 o)A TAF: UYL
& 4 T oA awEe wugEe v
34.4. 249 o 71x9Y Fo A A& Az Ao, CMCo
3 A2 89 ood W A¥PL = AE AL F4 we) ZaERE e 1
gst7] {all Fol-dol EFE Ao IPP o AL g AHGHAE AL s I
(isopropyl palmitate)Z S U=ZH FH7lste] 7] MAGolgtEA 7H83t 59 adE T3 Fo

Table 6. Surface tension(y, mNm ') and CMC(M) of sample solution.

Sﬁ?le (0.0001wt%) | g(0.001wt%) | g(0.01wt%) | g(0.1wt%) | g(1.0Wt%) | CMCOM) | geme
1 702 571 204 236 | 73X10°
9 675 413 241 234 9.0X10° | 234
3 68.1 41.3 24.2 24.2 96X10° | 24.2
4 695 411 233 235 21X10 7| 237
5 705 40.8 234 234 1IX10 7| 235
6 715 417 236 248 14X10 7| 234
7 710 443 243 243 19X10 7| 243
3 74.2 524 236 %5 26X107 | 245
9 67.3 30.3 247 359 | 14X10° | 335
10 69.6 64.6 422 375 | 69X10° | 375
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Fig. 7. Viscosity of sample solution(surfactant
concentration=20%, T=25C, 60rpm).
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