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Table S1. The critical micelle concentration of SDS, C12G2 and C12E6 as well as of 

SDS/C12G2 and SDS/C12E6 mixtures determined from different techniques. 

 

 
a from our surface tension measurements  
b from ref. 34 of the manuscript  
c from ref. 33 of the manuscript 

d based on Figure 1 

 

In Table S1 0.8
C12G2SDS,cmc  and 0.9

C12E6SDS,cmc designate the sum of the critical concentrations of 

SDS and C12G2 ( 0.8
C12G2mix,

0.8
SDSmix,

0.8
C12G2SDS, cmccmccmc += ) as well as SDS and C12E6 

( 0.9
C12E6mix,

0.9
SDSmix,

0.9
C12E6SDS, cmccmccmc += ) belonging to the onset of mixed micelle formation 

where 8.00.8
C12G2SDS,

0.8
SDSmix, =

cmc

cmc
 and 9.00.9

C12E6SDS,

0.9
SDSmix, =

cmc

cmc
, respectively. The mixed cmc values were 

determined from the break point of the surface tension isotherms of SDS/C12E6 (ref. 33) and 

SDS/C12G2 (ref. 34) mixtures in which the SDS-to-nonionic surfactant ratio was fixed at 

(cSDS/(cSDS + cC12E6))=0.9 and (cSDS/(cSDS + cC12G2))=0.8, respectively. On the other hand, 

0.8
C12G2SDS,cmc  and 0.9

C12E6SDS,cmc  can also be derived on the basis of Figure 1b, from the critical 

SDS concentrations belonging to the onset of the decreasing I1/I3 ratio at 0.10 mM C12G2  

(0.4 mM SDS) and 0.04 mM C12E6 concentration (0.39 mM SDS). 

 

 
SDScmc   

(± 0.1 mM) 
212GCcmc  

(± 0.02 mM) 
612ECcmc  

(± 0.02 mM) 

0.8
C12G2SDS,cmc  

(± 0.05 mM) 

0.9
C12E6SDS,cmc  

 (± 0.05 mM) 

Surface tension  8.0a 0.15a 0.07a 0.45b 0.40c 

Fluorescence 
spectroscopy d 7.8 0.16 0.07 0.50 0.43 

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2014



3 
 

Conductivity Measurements 

The electrical conductivity (G) of SDS solutions and nonionic surfactant/SDS mixtures (at 

constant concentration of the nonionic amphiphiles) was measured at 25.0 ± 0.1°C by making 

use of a Radelkis conductometer. The conductivity values measured at a given composition 

immediately and 24 hours after the solution preparation were found to be identical within the 

experimental error.  
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Figure S1. The electrical conductivity (G) as a function of the analytical concentration of SDS in the 

absence of the nonionic surfactant (red �) as well as a.) in the presence of 0.10 mM C12G2 (blue �) 

and b.) 0.04 mM C12E6 (purple ). The size of the symbols is commensurable with the standard error 

of the measurements.  

 

According to Figure S1, the measured electrical conductivity values of the SDS solutions and 

that of the SDS/nonionic surfactant mixtures are indistinguishable within the experimental 

error in the investigated concentration range of the surfactants.  
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Figure S2. Fluorescence intensity ratio (I1/I3) against the C12E6 concentration without polyelectrolyte 

(purple ▲) and in the presence of 250 mg·dm-3 PDADMAC (red �). The size of the symbols is 

commensurable with the standard error of the measurements. 
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Figure S3. Fluorescence intensity ratio (I1/I3) as a function of analytical SDS concentration at 

250 mg·dm-3 PDADMAC concentration in the absence and presence of nonionic surfactants a.) at low 

SDS concentrations and b.) in the whole investigated SDS concentration range; without additive (red 

�), 0.10 mM C12G2 (turquoise▲) and 0.04 mM C12E6 (purple −−−−). The mixtures were prepared via the 

stopped-flow mixing protocol. The red striped area denotes the precipitation concentration range in the 

absence of nonionic additives. For the sake of clarity, not all the data of Figure S3a are replotted in 

Figure S3b. The size of the symbols is commensurable with the standard error of the fluorescence 

intensity ratio measurements. 
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Table S2. Polydispersity indices (PD) of PDADMAC/SDS/C12G2 systems at 250 mg·dm-3 

PDADMAC concentration. 

  

SDS concentration 
(mM) 

C12G2 concentration 
(mM) 

PD 

0  0 0.39 

1 0 0.35 

3 0 0.19 

4 0 0.19 

5 0 0.17 

7 0 0.19 

SDS concentration 
(mM) 

C12G2 concentration 
(mM) 

PD 

0  0.30 0.37 

1 0.30 0.34 

3 0.30 0.18 

4 0.30 0.20 

5 0.30 0.19 

7 0.30 0.20 

SDS concentration 
(mM) 

C12G2 concentration 
(mM) 

PD 

0  0.60 0.38 

1 0.60 0.34 

3 0.60 0.16 

4 0.60 0.17 

5 0.60 0.18 

7 0.60 0.19 

SDS concentration 
(mM) 

C12G2 concentration 
(mM) 

PD 

0 0.80 0.35 

1 0.80 0.31 

3 0.80 0.19 

4 0.80 0.20 

Electronic Supplementary Material (ESI) for Soft Matter
This journal is © The Royal Society of Chemistry 2014



7 
 

5 0.80 0.19 

7 0.80 0.20 

 

The apparent diffusion coefficient (Dapp) of the polyelectrolyte/surfactant complexes in the 

presence and absence of nonionic surfactants was derived from the first cumulant, ( )qΓ  

 ( ) ( )
2q

qΓ
qDapp =  (1) 

where q is the scattering vector (q = (4πn/λo)·sin(θ/2), n is the refractive index of the solution, 

and λo is the wavelength of the incident light). The apparent mean hydrodynamic diameter 

(dH) of the complexes was calculated from Dapp based on the Einstein-Stokes relation: 

H

B

3 d

Tk
Dapp πη

=  (2) 

where kB is the Boltzmann constant, T is the absolute temperature and η is the viscosity of the 

medium. The polydispersity index (PD) was determined from the second cumulant (Γ2) 

according to the following formula:  

2
2

app

2

app
2

app

Γ
Γ=

−
=

D

DD
PD  (3) 

where appD  and 2
appD  denote the expected values of the apparent diffusion coefficient and 

its square, respectively. 
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Figure S4. a.) Mean electrophoretic mobility (uζ) and apparent mean hydrodynamic diameter (dH) of 

the complexes of PDADMAC, SDS and C12G2, b.) turbidity (100-T%) of the systems against the 

analytical SDS concentration at 50 mg·dm-3 PDADMAC concentration. The mixtures were prepared 

via the stopped-flow mixing protocol. The different symbols denote various fixed concentrations of 

the sugar surfactant: 0 mM (green �), 0.08 mM (brown ), 0.30 mM (blue ▲) and 0.50 mM (red �) 

C12G2. The red area as well as the green striped area indicates the precipitation composition range at 

cC12G2 = 0.50 mM and in the absence of dodecyl maltoside, respectively. The size of the symbols is 

commensurable with the standard error of the measurements except for the DLS data, where the 

estimated standard deviation of the dH values is denoted by error bars.  
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Figure S5. a.) Mean electrophoretic mobility (uζ) of the complexes of PDADMAC, SDS and C12E6, 

b.) turbidity (100-T%) of the systems against the analytical SDS concentration at 50 mg·dm-3 

PDADMAC concentration. The mixtures were prepared via the stopped-flow mixing protocol. The 

different symbols denote various fixed concentrations of the nonionic surfactant: 0 mM (green �), 

0.08 mM (orange �), 0.20 mM (purple �), and 0.40 mM (red �) C12E6. The red area as well as the 

green striped area indicates the precipitation composition range at cC12E6 = 0.40 mM and in the absence 

of C12E6, respectively. The size of the symbols is commensurable with the standard error of the 

measurements. 
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Figure S6. Fluorescence intensity ratio (I1/I3) against the analytical SDS concentration at 250 mg·dm-3 

PDADMAC concentration a.) in the absence and b.) in the presence of C12G2 (0.10 mM). Two types of 

preparation protocols were used: stopped-flow mixing (turquoise �) – the pyrene was solubilized in 

the mixtures after their preparation; slow-mixing and centrifugation (blue ) – the pyrene probe was 

added to the supernatant phase after centrifugation. The red striped area belongs to the precipitation 

concentration range of the mixtures made by slow-mixing. The I1/I3 ratio was also measured for 

SDS/C12G2 mixtures at cC12G2 = 0.10 mM in the absence of PDADMAC ( --- ). The size of the symbols 

is commensurable with the standard error of the I1/I3 ratio determination. 
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