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Figure S1: a) Ternary phase diagram of ChCl+Lev/EtOH/TriA with the ternary and binary points examined via DLS and b)
correlation curves in the ternary system ChCl+Lev/EtOH/TriA close above the two-phasic region.
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Figure 52: a) Ternary phase diagram of ChCl+Lac/EtOH/TriA with the ternary and binary points examined via DLS and b)
correlation curves in the ternary system ChCl+Lac/EtOH/TriA close above the two-phasic region.
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Figure S3: a) Ternary phase diagram of H2O/EtOH/TriA with the ternary and binary points examined via DLS and b) correlation
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curves in the ternary system H2O/EtOH/TriA close above the two-phasic region.
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Figure S4: Correlation curves in the binary system ChCl+Lev/EtOH. The respective points can be viewed in Fig. S 1 a.
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Figure S5: Correlation curves in the binary system ChCl+Lac/EtOH. The respective points can be viewed in Fig. S 2 a.
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Figure S6: Correlation curves in the binary system EtOH/TriA. The respective points can be viewed in Fig. S 3 a. The data were
provided by P. Degot et al. [3].



)
o
L

@
o
1

Temperature (°C)

40

20 25
TriA Content (wt%)

40

100

0 40 60
TriA (wt%)

Figure S7: Binary, temperature-dependent phase diagram of triacetin and ethanol with liquid-liquid equilibrium points at -20 °C
and -30 °C in context with the ternary phase diagram at 25 °C. At -20 °C no LLE point was found, whereas at -30 °C it was. The
hatched area in the binary phase diagram at the top is an indication of the area of uncertainty in which the phase transition should
happen.

Generally, the vapor pressure of a pure liquid compound p{ at temperature T is re-
quired for the calculation of phase diagrams. If p{ is not experimentally measured at the
desired temperature, for example at -30.0 °C for TriA, then it must be estimated by either
the Antoine equation (see section 3.2.4, Eq. 1) or the Wagner equation (see section 3.2.4, Eq.
2). For the fitting of Wagner coefficients at least 6 experimental data points must be avail-
able, while for the fitting of Antoine coefficients only 3 experimental data points are re-
quired.

As a matter of fact, the closer the temperature of the experimental data points is to
the desired temperature, the better is the fitting of the coefficients and, therefore, the better
is the estimated p? at the desired temperature. The availability of the experimentally de-
termined vapor pressure of ethanol over a wide temperature range (-31.3 °C to +242 °C)
allows better estimation for the vapor pressure at low temperature (-40.0 °C). The extrap-
olated vapor pressure of ethanol pg,y at -40 °C with the respective Antoine/Wagner co-
efficients equals 1.508 mbar according to the Antoine equation or respectively 1.514 mbar
according to the Wagner equation, and thus are very similar. In contrast, for triacetin, ex-
perimental data points were available ranging only from 11.09 °C to 45.05 °C [30]. Thus,
the derived Antoine’s coefficients from the Antoine’s vapor pressure equation (Eql) for
triacetin equal A =27.3021, B = 9964.0846, and C = 1.4214. With the derived coefficients, the
extrapolated vapor pressure of pure triacetin p2., at -40.0 °C K was estimated to be
1.457 x 10 mbar. Since the vapor mole fraction y; is obtained from the ratio of partial



pressure plx;y; and total vapor pressure p;,; (see section 3.2.4, Eq 3.), it implies that y;
at low temperatures is also lowered when the vapor pressure of the pure liquid compound
p? is significantly low. The attenuation of y; by the activity coefficient y; and mole frac-
tion x; becomes negligible. This is particularly true in the case of triacetin. The condition
for an LLE between two liquid phases ' and " requires x;y; = x;'y;" for all compounds i
and thus, the calculation of LLE-points was solved iteratively. Since the vapor pressures
of the two pure compounds differed significantly, the condition for LLE was barely ful-
filled. In other words, the convergence in the iterative procedure to find LLE points was
hardly achieved.



Table S1: Gradient HPLC procedure for the analysis of the three curcuminoids after P. Degot et al. [3].

Time (min) Solution A (%) Solution B (%)
0-17 60-40 40-60

17-18 40-0 60-100
18-24 0 100
24-25 0-60 100-40
25-32 60 40

20 4

Curcumin
184 | ® Demethoxycurcumin ® y=95486-x-0.142
A Bisdemethoxycurcumin A y=86643 - x-0252

T
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
Concentration (mg/mL)

Figure S8: Calibration curves of curcumin (orange square), demethoxycurcumin (blue circle), and bisdemethoxycurcumin (red
triangle) obtained by elution via HPLC.
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Figure S9: Curcuminoid concentration in mg/g solvent after 7, 10, and 12 extraction cycles. The gray squares represent the amount
of solvent remaining after every cycle.
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Figure S10: *C-NMR spectrum of the ternary extraction solvent of ChCl+Lev/EtOH/TriA (30:40:30) in weight fresh after
preparation.
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Figure 511: 3SC-NMR spectrum of the ternary extraction solvent of ChCl+Lev/EtOH/TriA (30:40:30) in weight one day after
preparation.
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Figure S12: 3C-NMR spectrum of the ternary extraction solvent of ChCl+Lev/EtOH/TriA (30:40:30) in weight three days after

preparation.



