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Polyoxyethylene (EO) alkyl et.ht'ar type T T—
nonionic surfactants, comprising an Polyoxypropylene- nonionic surfactants Amphiphilic

EO chain as the hydroph|I|c' group, polyoxyethylene type "y pe C"HMS{C‘:E:QG”YW
are generally safe, NON-tOXiC, and  CHawr(OCHCHALOCHCHIZOH ¢y, otcH,cH,0H s
non-irritant. Because their = — > e 0
hydrophilic/lipophilic balance (HLB, — T e

degree of surfactant affinity for / \

wate.r/0|l) can be easily changed py i etyiene OB
alterlng both the alkyl and EO chain Alkoxy-polyoxyethylene type with multi-branched chains
length, these surfactants have been oo ff;““mw,
employed in a wide range of fields : o p il ‘

(e.g., detergents and cosmetics). To _—1 M

improve the properties and various

functions for conventional EO type nonionic surfactants, various new surfactants have been
developed. In this review, we report the novel homogeneous EO type nonionic surfactants with
a single chain length distribution: (1) polyoxypropylene-polyoxyethylene type, (2)
alkoxy-polyoxyethylene type, (3) polyoxyethylene type with multi-branched chains (4)
amphiphilic oligomer type.
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(1) Polyoxypropylene-polyoxyethylene type (3)Polyoxyethylene type with multi-branched chains

CnH2n+1—(OCHZCH2)ﬁOCH2C|)H)y—OH
C,E0,PO, CHs
(2) Alkoxy-polyoxyethylene type
CpHanzit OCH,CH )R

C,EO.R
R = OCH; (OMe), OC,H; (OEt)

(4) Amphiphilic oligomer type

C,,HQ,,H-S{CHQ—(')H);H
iy
(OCH,CH,}~OR

C,-mEO, (R =H)
C,-mEO,OMe (R = CHj;)

I
H3C_CI:_CH2_(|:,I__CH2_CH2

CHs ?Hg

N
CHs CHs CH—X—{CH,CH,O¥3 H
HaC—C—CH,—CH
CH, CHs

bC7—bC9E012(X = CH20)
bC7-bCoCOOEO,5(X = COO)

CeH17

CH-X—CH,CH,0}7 H
CgH17

Cs—CgEOlz(X = CHzo)
Cy-CgCOOEQ, (X = COO)

CeH13
CH-X—(CH,CH O}z H
CeH17”

C6—C8E012(X = CHzo)
Cs-C3COOEO (X = COO)

Figure 1. Structures of novel polyoxyethylene (EO) type nonionic surfactants.
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Figure 2. Relationship between the cloud point
and PO chain length y for C,EOx (y = 0) and
ChEOxPOy (y =1, 2, 3).
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Table 1. Physicochemical properties for CLEOxPOy and C,EOx.

CMC Veme A AG'.. AG" e
/mmeol dm—2 /mN m~1 /nm?2 /kJ mal-1 /kJ mol-1
C,EQPO; 20°C 0.121 + 0.014 310 £ 04 0.703 + 0.044 —-491 £ 1.3 -318+06
C1,EO 20°C 0.723 £ 0.021 338 £ 05 0.529 + 0.008 -396 £ 03 274 £ 02
CLEOFO, 20 00846 £00053 05+02 072120020  506£06  -a26%04
Cy2EO 20°C 0.0887 + 0.0134 32703 0.558 + 0.043 457 £ 1.3 -325108
CLEOFO, 25°C 00321 £00046 30+04  0621£003%2  4984+11  356%08
Ci2:EQ;PO, 25°C 0.0397 + 0.0055 340 £07 0.627 £ 0.031 —49.4 £ 1.1 -351 £ 08
Ci2:EQ;PO, 25°C 0.0480 + 0.0040 325 £04 0.712 £ 0.023 515+ 07 -346 £ 05
C4:EO; 25°C 0.102 £ 0.006 355 £ 01 0.670 £ 0.022 475 £ 06 -327 £ 03
CLEOFO, 15° 000798 +000147 92103 0547 £0008 609404  37£03
C14EQe 15°C 0.00966 + 0.00082 343 £ 03 0.434 = 0.01 —471 £ 05 373105
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Figure 3. Phase behavior of the surfactants in

agueous solutions at 1, 10, 100, 250, 500, 750,

1000 mmol dm-2. Phase abbreviations are as

follows: micellar solution (M) and hexagonal

liquid crystal (H).
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Figure 4. Relationship between molecular
curvature and structure of assemblies.
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Figure 5. Phase behavior of homogeneous nonionic surfactants in aqueous solutions.
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Figure 6. Variation in surface tension with
concentration for homogeneous nonionic
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Figure 7. Phase behavior of homogeneous nonionic surfactants in aqueous solutions.
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