Supporting Information

The effect of sodium chloride and pH on the composition of the equilibrium phases and the partition of palladium(ll) in aqueous two-

phase system PEG1500 — Na,SO, — water

Table S1. Experimental Binodal Values for the PEG1500- Na,SO4—(HCI + NaCl) System at 293.15 and Atmospheric Pressure =100 kPa.

(Compositions in wt%).

PEG1500 - Na;SO,4 — (0.1 M HCI + NaCl) PEG1500 — Na,SO,4 - (1 M HCI + NaCl)
C(NaCl) = 0 mol-L™" C(NaCl) = 0.9 mol-L-" C(NaCl) = 1.9 mol-L- C(NaCl) = 0 mol-L™" C(NaCl) = 1 mol-L™"
WMPEG) | mMNaySOy) % | MPEG) MNaSO0y) % | MPEG) % | w(NaySOy) WMPEG) % | w(Na;SO4) | MPEG) % | mM(NaySOy,)
% % % % %
46.14 0.85 46.01 0.59 45.42 0.41 42.16 5.98 43.51 4.10
43.81 1.16 43.72 0.85 41.77 0.78 34.26 7.58 33.72 6.48
39.68 1.72 40.12 1.16 37.31 1.21 32.01 8.22 30.01 7.52
35.95 2.19 36.67 1.57 34.24 1.44 29.13 8.92 26.69 8.32
34.66 2.54 34.81 1.83 33.89 1.625 25.28 10.03 23.31 9.51
34.07 2.66 33.89 1.82 31.44 1.92 21.73 10.91 16.93 11.53
32.90 2.88 30.09 2.35 28.25 2.48 18.75 11.97 15.75 11.91
31.34 3.21 28.46 2.68 26.06 2.95 16.28 12.90 12.59 12.98
29.95 3.48 26.68 3.05 24.99 3.34 13.65 13.72 7.92 15.01
27.87 3.84 25.39 3.35 24.33 3.37 11.41 14.58 5.21 16.48




26.25 4.26 24.51 3.66 22.76 3.66 9.50 15.41 3.18 18.01
24.87 4.62 22.78 3.91 22.41 3.79 7.93 16.25 1.57 19.37
23.53 4.96 21.74 4.20 21.56 3.98 6.38 16.98 0.62 24.61
22.42 5.28 20.80 4.60 19.81 4.47 4.65 17.92

22.00 5.39 19.77 4.72 18.07 4.98 4.41 18.10

20.90 5.69 18.92 5.02 16.74 5.41 3.77 18.61

19.75 6.03 18.05 5.25 16.19 5.59 3.45 18.99

18.59 6.39 17.63 5.59 15.29 5.88 2.09 20.04

17.75 6.68 17.07 5.61 13.99 6.35 0.82 20.95

16.73 7.04 16.08 5.95 13.21 6.49

15.91 7.34 15.24 6.25 12.69 6.69

15.14 7.60 14.48 6.48 12.03 7.03

14.46 7.88 13.89 6.73 11.67 7.05

14.45 7.78 13.18 6.98 11.22 7.29

13.87 8.02 12.68 717 10.76 7.31

13.36 8.22 12.51 7.23 10.63 7.46

12.78 8.45 11.79 7.51 9.51 7.88

12.13 8.68 11.21 7.70 9.08 7.98

11.87 8.71 9.77 8.32 7.78 8.48

10.63 9.29 8.11 8.99 6.71 8.73

9.80 9.52 6.88 9.54 5.37 9.45

8.94 9.96 5.87 10.00 4.81 9.68

8.11 10.29 4.89 10.44 3.78 10.12




7.27 10.65 3.91 11.03 2.86 10.66
6.38 11.04 3.06 11.60 2.34 10.98
5.81 11.42 2.29 12.21 1.74 11.55
5.50 11.46 1.70 12.82 1.06 13.41
4.48 11.98 1.20 13.56 0.95 12.38
3.44 12.55 1.11 13.81 0.67 14.50
2.55 13.05 1.04 14.21 0.51 13.82
1.86 13.73 0.46 14.65 0.41 14.85
1.33 14.62

1.25 14.53

0.77 15.19

The standard uncertainties o for components mass fraction, temperature, and pressure are o(WPEG)Upper = 0.2 wt%, o(WPEG)Lower =
0.03 wt%; a(mNa,SO4)Upper = 0.03 wt%, a(uNa,SO4)Lower = 0.2 wt%, o(T) = 0.2 K and o(p) = 1 kPa, respectively.




Table S2. Experimental Binodal data for the PEG1500- Na,SO4-(H,SO,4 + NaCl) System at 293.15 and Atmospheric Pressure =100

kPa. (Compositions in wt%).

PEG1500 — Na,SO,4 - (0.05 M H,SO4+ NaCl) PEG1500 — Na,SO,4 - (0.5 M H,SO4+ NaCl)
C(NaCl) = 0.1 mol-L™ C(NaCl) = 1.0 mol-L™" C(NaCl) = 0.1 mol-L™ C(NaCl) = 1.0 mol-L™"
WMPEG) % WmNaSO4) | MPEG) % MNaS0,4) | MPEG) % WmNaSO4) | MPEG) % MNaySOy,)
% % % %
36.26 1.86 44.90 0.47 42.26 2.72 43.81 1.84
35.65 1.90 40.70 0.74 38.58 3.51 40.23 2.30
33.16 2.24 38.96 0.89 36.86 3.79 39.52 2.36
31.37 2.58 37.58 1.09 34.47 4.08 36.39 2.89
29.32 3.01 36.52 1.09 33.28 4.33 34.34 3.14
27.25 3.48 34.24 1.44 32.13 4.57 33.74 3.27
25.18 3.94 33.54 1.51 31.09 4.75 33.50 3.25
23.98 4.24 32.43 1.71 29.79 4.98 31.69 3.56
23.55 4.35 30.28 2.02 28.33 5.29 31.44 3.55
22.04 4.68 28.47 2.34 26.43 5.70 30.37 3.84
21.33 4.90 26.85 2.67 25.05 6.07 29.23 3.96
19.66 5.38 25.70 3.00 23.76 6.35 29.13 4.08
19.16 5.60 25.36 2,97 22.86 6.60 28.05 4.29
18.54 5.76 24.37 3.20 21.68 6.90 27.92 4.34
18.11 5.91 23.35 3.46 20.82 7.14 26.92 4.54
17.21 6.19 22.05 3.79 20.10 7.29 25.19 4.85




15.74 6.76 21.22 4.03 19.42 7.55 24.00 5.12
15.10 6.94 20.87 4.07 18.52 7.82 23.35 5.28
13.78 7.42 19.95 4.35 17.69 8.06 21.56 5.72
12.16 7.96 18.88 4.66 16.98 8.32 21.74 5.71
11.42 8.29 17.99 4.93 16.33 8.48 19.94 6.26
10.55 8.67 17.04 5.26 16.27 8.55 18.34 6.76
9.78 8.99 16.12 5.54 15.66 8.70 16.50 7.35
9.46 9.10 15.40 5.81 15.19 8.83 15.06 7.85
8.74 9.40 14.79 6.03 14.46 9.16 14.90 .77
8.06 9.66 14.32 6.10 13.81 9.36 13.02 8.57
6.83 10.11 13.93 6.34 13.27 9.49 11.14 9.22
6.19 10.54 13.58 6.40 12.76 9.68 10.05 9.57
5.73 10.66 12.69 6.71 12.22 9.86 9.02 10.06
5.30 10.83 11.76 7.07 11.68 10.10 7.55 10.77
4.67 11.17 10.99 7.39 11.18 10.27 6.16 11.35
4.16 11.47 10.09 7.74 10.42 10.40 4.73 12.18
3.76 11.77 9.26 8.09 9.06 11.02 3.53 13.03
3.36 12.08 9.08 8.18 7.85 11.61 3.32 13.36
2.41 12.66 8.40 8.42 6.59 12.21 2.69 13.38
2.03 13.00 7.64 8.76 5.45 12.84 1.93 14.03
1.96 13.06 7.15 9.00 4.48 13.34 1.53 14.42
1.54 13.53 6.72 9.17 3.44 13.98 1.1 15.55
1.01 14.25 5.89 9.51 3.00 14.19 1.06 14.94




0.94 14.52 5.10 9.89 2.54 14.49 0.59 15.86
0.54 15.28 4.98 9.98 1.98 14.90
4.34 10.34 1.78 15.13
3.68 10.74 1.52 15.49
2.91 11.18 1.23 15.73
2.41 11.55 0.95 16.16
2.23 12.00 0.66 16.53
1.90 12.03 0.36 17.36
1.74 12.50
0.93 13.11
0.67 14.50
0.62 13.99
0.41 14.85

The standard uncertainties o for components mass fraction, temperature, and pressure are o(WPEG)Upper = 0.2
wt%, o(WPEG)Lower = 0.03 wt%; a(wNa,SO,4)Upper = 0.03 wt%, a(mNa,SO,4)Lower = 0.2 wt%, o(T) = 0.2 Kand
a(p) = 1 kPa, respectively.




Table S3. Distribution coefficient of palladium in the ATPS PEG1500 — Na,SO, - (HCI/H,SO,4 + NaCl) at different contents of system

components.
Global composition, wt. % initial Db g2+
W(PEG). % w(Na,S0O,). % | palladium R, %
concentration,
moleL—1
PEG1500 — Na,SO4 — 0.1M HCI
16.1 8.6 0.001 415+ 0.32
17.3 9.5 6.04 £0.47
19 11 9.60 £0.75
PEG1500 — Na,SO,4 - (0.1M HCI + 0.9 NaCl)
15 8 0.001 2.46+0.19
16.1 8.6 3.3210.26
17.3 9.5 4.10+0.32
19 11 5.88+0.45
PEG1500 — Na,SO,4 - (0.1M HCI + 1.9 NaCl)
15 8 0.001 3.1510.24
16.1 8.6 4.39+0.34
17.3 9.5 5.93+0.47
19 11 7.151£0.56
PEG1500 — Na,SO4 — 1M HCI
23 11 0.001 2.42+0.19




20 13 3.61+0.28
PEG1500 — Na;SO4 - (1M HCI + 1 M NaCl)

20 11 0.001 3.67+0.29
20 11 0.0005 3.47+0.26
20 11 0.0002 3.62+0.28
20 12 0.001 4.81+0.38
PEG1500 — Na;SO4 - 0.05 M H,SO4 + 0.1M NaCl

15 8 0.001 3.90+0.3
16.1 8.6 5.01+0.39
17.3 9.5 6.71+0.53
19 11 9.42+0.74
19 11 0.0005 9.02+0.71
19 11 0.0002 9.26+0.72
PEG1500 — Na,SO,4 - 0.05 M H,SO4 + 1M NaCl

16.1 8.6 0.001 4.24+0.33
19 11 6.32+0.49
PEG1500 — Na;SO4 - 0.05 M H,SO4 + 2 M NaCl

19 11 0.001 6.83+0.54
PEG1500 — Na;SO4 - 0.5 M H,SO4 + 0.1M NaCl

19 11 0.001 5.34+0.42
PEG1500 — Na;SO4 - 0.5 M H,SO,4 + 1M NaCl

19 11 0.001 5.62+0.45

PEG1500 — Na;SO4 - 0.5 M H,SO4 + 2 M NaCl




19

11

0.001

6.51+0.52

Table S4. Effect of phase contact time on palladium distribution coefficient.
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