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Table S1. Summary of the literature solubility data of the studied amino acids in aqueous solutions
containing inorganic salts.

Amino acid Salts T range/K Salt concentration range | Reference
D-aspartic acid NaCl 293 - 344 0 - 1.8251 mol/(kg of
KCI solution) [1]
0 —1.4360 mol/(kg of
solution)
L-aspartic acid NaCl 293 - 338 0 - 3.0446 mol/(kg of 1]
solution)
NaCl 298.15 0 - 5.556 mol/(kg of H,0) [2]
NaCl
KClI,
NaN03
KNOs 298.2 0 - 2 mol/(kg of H20) [3]
NH4CI
NH4NO3
L-glutamic acid NaCl 298.15 0.001 - 5.246 mol/(kg of 2]
H,0)
NaCl 298.15-
KCl 32315 0 — 3 mol/(kg of H-0) [4]
. 0 - 4.999 mol/(L of
DL-tyrosine NaCl 298.15 solution( [5]
. 3
NaCl 998.15 0;1and3 m_ol/(dm of [6]
solution)
L-tyrosine 0 - 3 mol/(dm3 of
NaCl 298 solution) [7]
NaCl 298.15 0 - 3 mol/(kg of H,0) [8]
0 - 5.005 mol/(L of
DL-tryptophan NaCl 298.15 solution) [5]
CuCl;
tryptophan @ ZnCl, Room T 0- 0'5| mol/(L of [9]
NiCl, solution)

2 [somer not specified.



Table S2. PC-SAFT pure-component parameters of water and AA, the binary interaction parameters
between AA and water, and melting properties from Do et al. [10].

m.:eg o; & gAiBi KAiBL N kij Tszll Ah-glL Aal=S AbL=S
kg ks

Fl 4] K] K] (-] [-] [10? [K] [k:mol] [Jmol  [Jmol

1, K-Z] 1, K-l]

H20 1.2047 @ 353.94 242567 0.045 - - - - - -

Gly* 4.850 2327 216960 2598.060 0.039 2 -5.85¢ 569 24.96 -0.041 41.648
Ala® 5.465 2.522 287.590 3176.600 0.082 2 -6.12° 608 25.99 -0.057 39.923
Val® 7.485 2589  306.410 3183.800 0.039 2 -7.57° 529 46.72 -0.102 73.915

Leu® 8.304 2.700  330.000 3600.000 0.020 2 -6.39° 518 49.09 -0.052 47.3
lleb 8.241 2586  281.884 2207529 0.001 2 -8.75° 595 47.11 -0.053 51.604
ProP 6.981 2548  289.720 5527.750 0.036 2 -6.99* 527 16.30° -0.05987¢  40.417¢
Ser® 7.024 2284 236920 2671930 0.039 3 -2.57° 519 32.98 -0.079 90.29
Thr? 6.329 2.606 325370 2519.410 0.039 3 -2.78" 587 36.64 -0.027 78.257
Asp? 5.827 2.522 287.625 2544.234 0.041 3 1.45¢ 610 35.73 -0.221 176.159
Glud 6.831 2560  227.192 2544234 0.041 3 -4.45¢ 566 48.24 -0.16 115.101
Phed 9.310 2.690  391.827 3206.094 0.010 2 -5.18¢ 579 60.66 -0.139 265.092
Tyr® 8.139 2.280  289.370 2500.000 0.040 3 -0.0277" 678 49.77 -0.017 74.282
Trp¢ 10577  2.825  260.641 2563.249 0.024 3 -7.68 620 65.55 -0.407 273.799

@ Temperature-dependent segment diameter o = 2.7927+10.11 exp(-0.01775T)-1.417 exp(-0.01146T) and parameters
from Cameretti and Sadowski [11]; ® pure-component parameters from Held et al. [12]; ¢ pure-component parameters
from Chua et al. [13]; ¢ pure-component parameters from Do et al. [10]; ¢ determined in this work; fthis value is a
correction of the misprinted value presented in the original reference [10].

Table S3. PC-SAFT pure-component parameters of ions, and k; between ion and water and between anion

and cation. All parameters inherited from Held et al. [14].

seg

Mion Tion Yion ki
ks ion-water anion-cation
(-] [A] (K] (-] -]

K* 1.000  3.3417 200.00 0.20 0.064 (K*-CI)
NH4* 1.000  3.5740 230.00 0.064 -1.000 (NH4"- SO4*-)
SO.> 1.000  2.6491 80.00 0.25 -1.000 (NHs™- SO4*-)

Cl 1.000  2.7560 170.00 -0.25 0.064 (K*-CI)




Table S4. Summary of the literature solubility data of the amino acids in pure water, studied in this work.

Solubility of AAs/

Literature average +

Amino acid (g of AA)/(1000 g Reference standard deviation
of water)
5.235 [1]
5.00 [15]
5.393 [16]
4.95 [17]
L 4.99 [18]
L-aspartic acid 5744 2] 5.22+0.31
5.09 [19]
4.9 [20]
5.73 [10]
5.140 [3]
8.502 [21]
8.683 [22]
8.61 [17]
8.5434 [23]
10.8 [19]
L-glutamic acid 8.7 [20] 8.90 £ 0.69
8.58 [24]
8.62 [4]
9.072 [2]
8.88 [10]
8.568 This work
13.8 [25]
12.8 [26]
12.9 [27]
L-tryptophan 1115'763 gg} 135+1.2
13.8 [19]
13.99 [10]
12.639 This work
0.451 [25]
0.453 [15]
0.475 [26]
L-tyrosine 0.5026 [30] 0.472 £0.081
0.35 [28]
0.6 [10]
0.427 This work

Table S5. The average ARD between ePC-SAFT and experimental solubility for N data points.

ARD Solubility

Asp Glu Trp Tyr

Gly Ala lle Ser Thr Val Pro Leu Phe

40 32 82 23 7.4 93 106 29

2 7 7 7 2 2+6 3 3
[31] [32] [32] [32] [31] 31,331 [31 [3]

ARD
o 06 78 215 118 27
KCl N 3 5 5 5
Ref. [3] ¢ & =@
ARD
o 142 146 172 142 18
(NH4),S04

N 5 5 5 5
Ref a a a a

58 81 102 6.1 10.4 7.1 - -

2 8 8 8 4+2 2
[34] [31] [34] [34] [34] [31,35] [31]

2 Measured in this work.
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Figure S1. Comparison of the experimental X—ray powder diffraction pattern of the solid phase samples of
L-glutamic acid (from supplier and filtrated from the ternary saturated solutions containing a 2 molal salt
concentration) with the powder pattern calculated from the single-crystal X-ray diffraction data CCDC
1587065 [36]. The symbols * and + locate the strong peaks of KCI (at around 35 26/°, [37]) and NH4(SOa)

(at around 21 26/°, [38]), respectively.
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Figure S2. Comparison of the experimental X—ray powder diffraction pattern of the solid phase samples of
L-aspartic acid (from supplier and filtrated from the ternary saturated solutions containing a 2 molal salt
concentration) with the powder pattern calculated from the single-crystal X-ray diffraction data CCDC
652520 [39]. The symbols * and + locate the strong peaks of KCI (at around 35 26/°, [37]) and NH4(SO4)2
(ataround 21 26/°, [38]), respectively.
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Figure S3. Comparison of the experimental X—ray powder diffraction pattern of the solid phase samples of
L-tryptophan (from supplier and filtrated from the ternary saturated solutions containing a 2 molal salt
concentration) with the powder pattern calculated from the single-crystal X-ray diffraction data CCDC
986569 [40]. The symbols * and + locate the strong peaks of KCI (at around 35 26/°, [37]) and NH4(SQO.,)2

(at around 21 26/°, [38]), respectively.

I I h l tyro_supplier
A h tyro_sulphate

tyro_KCl
LW

CCDC 1208550

Intensity (a.u.)
EE

10 15 20 25 30 35 40 45 50
26/°

Figure S4. Comparison of the experimental X—ray powder diffraction pattern of the solid phase samples of
L-tyrosine (from supplier and filtrated from the ternary saturated solutions containing a 2 molal salt
concentration) with the powder pattern calculated from the single-crystal X-ray diffraction data CCDC
1208550 [41]. The symbols * and + locate the strong peaks of KCI (at around 35 26/°, [37]) and NH4(SOa)

(ataround 21 26/°, [38]), respectively.
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Figure S5. Relative solubility of L-glutamic acid as a function of salt molality at 298.2 K: ¢, NaCl [2];
m, KCI (this work); A, KCI [4].
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Figure S6. Chemical structures of the AA studied in this work.
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