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Abstract: The critical aggregation concentration (cac) has been investigated by means of laser light scattering method
in the tertiary aqueous solution systems of neutral polymer/anionic surfactant, where poly(vinyl pyrrolidone) or poly(ethyl
oxazoline) are used as neutral polymers and sodium dodecanoate as an anionic surfactant. According to Nagarajan model
and Andelman theory, it has been analyzed how experimental cac values depend on the polymer concentration, its molec-
ular weight and chemical structure. Especially, for higher molecular weight (My) samples, the v-shape behavior of cac
is observed as increasing polymer concentration. However, for much lower M,, samples, monotonically and very slowly
decreasing trend of cac is observed. When cac data from the samples of only different M, are replotted against the reduced
concentration C[7] instead of C, they are all overlapped. For the polymer samples of different chemical structures, the
term of chain flexibility should be added to the reduced concentration. When such a new parameter of C[7](M,/R,?)**
is used, final overlapping of all cac data has been obtained.

¢

il
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Hojxitt. 53] PVP 73-F-, 5A3HI= AL M.=32000 g/mol
oF FLF M, 7ol FoAEE 4 (7)9] Hlal s 243
A7 A M=2583pp> 0] LojFtt. o] 2o & PVPet
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Figure 1. Chemical structures of poly(vinyl pyrrolidone)[PVP] and
poly(2-ethyl-2-oxazoline)[PEOX].
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o2 #7] EAF 50000 g/mol(Cat.# 372846) Polysciences
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Figure 2. Change of the specific conductivity as a function of the
surfactant concentration [S] of sodium dodecanoate C;,Na at
68.6 °C. Here the second derivative of the specific conductivity
against [S] was shown in the inserted graph.
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Table 1. Characteristics of PVP and PEOx Samples

Sample code Me?;lrf(i)Mw Po?jf\gzifgzsity Solution(lt)eén)lperature (mol ?I; ) (HE Irz;g)
39K PVP 39000 1.8 68.6 3.62x10* 19.7
164 K PVP 164000 1.7 68.6 2.37x10™ 49.0
1270 K PVP 1270000 2.1 68.6 1.70x10* 121
41 K PEOx 41000 23 35.0 4.37x10* 26.0
490 K PEOx 490000 2.0 35.0 2.14x10* 91.2
M) ARBAA ] FEE eme A AT Figure 25 1000
68.6 °ColA AHEAA] CoNa &% [S]ol g vAEE «

£ T8 Zlolt). tiE [S]30 mM F-ZollA] 7]&7] st
VoS & F Aok, At eme AA S 918t 23) W]E
% dld[STE Figure 29] AYPIHOZ HAFATH S 49
ade] 93 5% 29.0 mME cmeE 2SI EH, o=
Phillips 4212l #/d[S]'=0 ZAZF+ Zoltt >

HdE. PVPF PEOx®| IFAHAEE([n]) 782 =A% A
TAE ARESte] 3~47e] ALEAL i) TR HYEE
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T3 = (inherent viscosity: 7= HET & T o] TA|
A A9 goRYE IRHAAES 78 e, 2 it
S Table 19 71531300}

BRIy ¥ SYsY U, BAY S ARE ke
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M,

C 1 1,22
(1+§qu )+2A2c ®)

=
<

\%

S
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M2} IFHNE[]E log-log 2 =AISH o™, Mark-
Houwink2]¢] #2413 o]&X]5=7} PVPE 0.52+0.012, PEOx
oAM= 0.51£0.012 Lot} 53] PEOx 89 A= slst
PAEGNLE(LCSTHE ZEAL 31o] 60°C F-ZollA] “4e-e] 7t

Zan, 414074 A63, 2016\

100 =
5 ]
S5 J
é 4
E10F E

X A pp |1

[ ¢ PEOx | ]|
1 Ll ol L1
le+4 1e+5 1e+6 1e+7

M,, (g/mol)

Figure 3. Log-log plots of the intrinsic viscosity [77] vs. the weight
average molecular weight of polymer samples of PVP and PEOx.
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Figure 4. Semi-log plots of the normalized scattered intensity vs.
the scattering vector ¢ after various kinds of heat treatment for
39 K PVP(0.1 wt%)/C,,Na(35.6 mM) aqueous solution system.
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Table 2. Experimental Values of cmc of Pure Sodium
Dodecanoate at Various Temperatures

cme (mM)
Temp. (°C)
Our measurement Reference
25.0 27.2 272
68.6 29.0 28.6*

*This value was calculated by Kang' equation.
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Figure 5. CMC values of sodium dodecanoate C;;Na versus solu-
tion temperature. The symbols of filled squares and circles stand for
the reference data of Ruso group and our experimental data, respec-
tively.
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Figure 6. Log-log plots of the normalized scattered intensity against
the concentration of surfactant C;;Na, [S](mM) at various polymer
concentrations of 1270 K and 39 K PVP samples at 68.6 °C.
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Figure 7. Log-log plots of cac vs. the polymer concentration C(g/
cm’®) of various PVP samples at 68.6 °C.
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