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1. Phase composition analyses in the segregative phase separation

1.1. Poly(acrylate) analysis

As described in the main text, the concentrations of the carboxylic groups from
poly(acrylate) in each phase were determined by pH titrations. One example of these ti-
trations presented in Figure S1. The charge concentration (Ccoo/mol kg) is calculated
through Equation 1, where Vi (L) and V2 (L) stand for the volumes of acid required to
achieve the first and second equivalence points, which are determined from the 1+t deriv-
ative curve, Cu+ (mol L) is the molar concentration of the acid, and m (kg) is the mass of

the sample.
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Figure S1. Typical pH titration curve with HCl solution for determination of poly(acrylate) con-
tent.

Ceoo = [(V2 = V1) x Cii:]/m 1)
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1.2. Poly(diallyldimethylammonium) analysis

Figure S2 depicts a TGA curve used for the analysis of the upper phase of a mixture
containing PDADMAPA2x, water and NaCl. The first mass loss event corresponds to wa-
ter evaporation. The second mass loss is attributed to the polymers thermal decomposi-
tion. TGA curves obtained for the pure polymers solutions (see Figure S3) indicate that
their thermal decomposition occurs over the same temperature interval and, as such, PA-
and PDADMA* cannot be quantified independently with this technique. However, since
PA- content was independently determined by its acid-base titration (see above), the mass
concentration of PDADMA-* in the upper phase (Cepabmaup)/g g1) can be determined ac-
cording to Equation 2, where Cpol is the mass loss (wt %) from the second event and Cra-
(g g") is the mass concentration of poly(acrylate) determined by pH titrations. The sum of
the concentrations of all components determined by the different techniques for all of the
phases analyzed results in a mass balance with a deviation lower than 3.5 wt %.

Crpapmap) = (Cpot/100) — Cra- )

We tried to use the same approach for the determination of the content of PDADMA*
in the bottom phase but, because its content was rather low, inconsistent results were ob-
tained from this mass balance. Therefore, Equation 3 was used to estimate the concentra-
tion of the polycation in the bottom phase (Croabmaoy/g g?) by taking the mass balance
between its concentration in the upper phase and its global amount (mepabma(roy/g). In
Equation 3, mup is the mass of the upper phase estimated by taking its volume and density
(approximately 1.1 g cm* according to measurements of weighing and volume of the sam-
ples). However, even this estimation led to some values that are inconsistent (see Table
S1), confirming that the concentrations of PDADMA* in the bottom phase are extremely
low to be accurately determined through the techniques employed here.

CPDADMA Bot) = MPDADMA(Tot) — CPDADMA(Up) X MUp 3)
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Figure S2. Thermogravimetric analysis of the upper and bottom phases of a mixture containing

PDADMAPA2, water and NaCl.



Polymers 2021, 13, 2259

4 of 5

100 - —— Poly(diallydimethylammonium chloride)
Poly(acrylic acid)
__ 80-
S
@ 60
©
£
5 40
kS
204
0-

100 200 300 400 500 600 700 800
Temperature (°C)

Figure S3. Thermogravimetric analysis of the separated solutions of the polyelectrolytes used in
this work under nitrogen atmosphere. Poly(acrylic acid) 2k is shown in this analysis.

1.2 Mixtures containing PDADAMA, water and salts

In the manuscript we describe that a segregative phase separation region was ob-
served for the mixture of PDADAMAPA:, water and NaCl, but not for the systems with
NazSOs. In Figure 54, we represent two experimental dilution lines that were investigated
in mixtures of PDAMAPAuox with Na2SOs in order to check for the occurrence of this
phase segregation with a complex formed with PA of larger molar mass. This diagram
shows that no segregation was observed for these mixtures at these two lines, hence, if
this phenomenon occurs, it must be limited to a narrow region between these lines.
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Figure S4. Pseudo-ternary phase diagrams of mixtures containing PDADMAP Aiook, water and salts
assessed as an attempt to verify the occurrence of segregative phase separation. Experimental points
(A) are indicated for associative phase separation (tentatively represented by a dashed line), and
the lines indicate the titrations performed.
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Table S1. Phase compositions for the mixtures of NaCl, water and PDADMAPA in the segregative
phase separation region. 2k and 100k represent the molar masses of the poly(acrylate). ND = not

determined.
Global NaCl 11.0 13.0 9.0 12.0
composition Water 71.8 66.0 84.0 77.8
(wt %) PDADMAPA | 172(2k) 21.0(2k)  7.0(100k)  10.2 (100k)
PA- Bottom phase | 15+02 191003 0.6+02 1101
(mol/kg) Upperphase | 028+0.07 025:0.04 006+0.06  0.090.03
PDADMA-+ Bottom phase <0.02 <0.08 ND <0.1
(mol/kg) Upper phase | 1.62+0.06 1.83+0.07 070000  0.96%0.08
Ccr Bottom phase | 117003 132+0.03 135007  1.85+0.09
(mol/kg) Upper phase 227+0.01 276+0.05 172+0.03  244+0.07
Na+ Bottom phase | 2.76+0.17 341002 194+007  2.68+0.06
(mol/kg) Upperphase | 1.63+0.02 178+0.02 144+005 2.04+0.16
Water (wioy | BOUomPhase | 694502 674201 782227 73316
Upper phase 68.0 £ 0.0 64.8 +0.9 81.9+0.6 75.8+1.0




