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1. Detailed Process for Solubility Measurement
The static gravimetric method was used to determine the solubility of ʟ-arginine in twelve mono-solvents. The detailed processes of the experiments are listed as follows:

(1) Charging. The masses of ʟ-arginine and solvents were weighed by an analytical balance, then the weighed solute and solvents were added into a jacketed crystallizer kept at a constant temperature (from 283.15 to 323.15 K with an interval of 5 K) monitored by a mercury thermometer and controlled by a thermostatic water bath.

(2) Stirring. The solution system was stirred by a magnetic stirrer continuously for about 1 h (according to our exploration, 1 h is enough for establishing the solid-liquid equilibrium).

(3) Settling. The whole solution system was settled for about 30 minutes at a fixed temperature to ensure that no obvious fine particles could be seen in the supernatant. 

(4) Sampling. About 3 ml supernatant was withdrawn and transferred into a Petri dish by using a syringe with an organic membrane filter. After sampling, the temperature of the system was elevated to the next one. More solute can be added to the crystallizer to rebuild the solid-liquid equilibrium if it was dissolved during the heating.

(5) Evaporating. The Petri dish with saturated solution was weighed quickly and then put into a drying oven for about 24 h at 323.15 K to evaporate all the solvents.

(6) Weighing. The Petri dish with the residual solid after evaporating was taken out from the drying oven and then weighed after cooling to the room temperature. The weighing process was ended until there was no obvious weight loss for the Petri dish with the residual solid.

The above experimental processes were carried out continuously for the temperatures from 283.15 to 323.15 K (except for 1,4-dioxane at T = 288.15 - 328.15 K) with an interval of 5 K. The experimental device could be seen in Fig. S1, and the detailed information of the apparatus used in this work was tabulated in Table S1.
2. Representative PXRD Samples

To optimize the preparation process and minimize the number of samples for testing, the PXRD samples were taken at representative temperatures, i.e., the final (T = 323.15 K) temperatures to characterize the polymorphic transformation of a solute throughout the solubility determination processes. In general, the state of suspension or the solubility curve would change when the crystal form of a solute is varied with temperatures.[1] So, if there is no change observed for the state of suspension during the temperature rising process, and at the same time, the PXRD patterns of the final temperatures are consistent, it could be considered that the crystal form of the solute is not changed with the temperature.
3. Preparation steps of PXRD samples

The detailed procedures for preparing the PXRD samples of a solute are as follows:
(1) At the final temperatures of the solubility determination process, the residue suspension was filtered by using a Buchner funnel at negative pressure to remove most of the solvent.
(2) The filter cake was dried in a drying oven at 323.15 K for about 24 h to evaporate the residual solvents. The obtained solids were tested by the PXRD device.
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Fig. S1. Schematic diagram of experimental apparatus: I, thermostatic water bath; II, magnetic stirrer; III, jacketed crystallizer; IV, mercury thermometer; V, sampling needle; VI, rotor of magnetic stirrer.

Table S1

Comparisons of the solubility data (x1exp) of ʟ-arginine in water and ethanol at T = 298.15 K in this work and the values (x1ref) reported in the literature.4 a
	
	104 x1exp
	104 x1ref
	102RDb
	102ARDc

	water
	202.65
	186.14
	8.87
	13.175

	ethanol
	1.68
	1.43
	17.48
	14.881


aThe standard uncertainty of temperature u(T) = 0.05 K, the relative standard uncertainty of pressure ur(p) = 0.05 and the relative standard uncertainty of the mole fraction solubility ur(x1) = 0.15. bRD is the relative deviation between the experimental data (x1exp) and the literature data (x1ref). cARD is the average relative deviation between the experimental solubility data and the literature data.
Table S2
Detailed information for the apparatus used in the solubility measurement

	apparatus name
	model
	manufacturer
	accuracy

	thermostatic water bath
	DC-0506
	Jiangsu Tenlin Instrument Co., Ltd.
	± 0.01 K

	analytical balance
	SI-224
	Sartorius Scientific Instruments (Beijing) Co., Ltd.
	± 0.0001 g

	aneroid barometer
	DYM3
	Shanghai Yipin Instruments & Meters Co., Ltd.
	± 0.1 kPa


Table S3
Model parameters of the modified Apelblat model for ʟ-arginine in twelve pure solvents.

	solvent
	A
	B
	C
	ARD/%
	104RMSD

	methanol
	-587.8029
	24057.6025
	87.6539
	0.980
	0.059

	ethanol
	591.8177
	-29355.5282
	-88.1174
	2.334
	0.052

	isopropanol
	563.0740
	-28178.6012
	-83.8567
	2.192
	0.028

	2-butanol
	563.7035
	-28825.8315
	-83.6315
	2.077
	0.021

	water
	-428.8343
	16801.6447
	64.6949
	2.129
	6.583

	DMF
	142.8506
	-9956.6441
	-20.9721
	3.514
	0.026

	acetonitrile
	-40.3460
	-1784.3813
	6.2442
	5.675
	0.014

	ethyl acetate
	538.5322
	-26705.7070
	-80.2419
	2.411
	0.078

	n-hexane
	432.0740
	-22107.4349
	-64.3744
	2.887
	0.043

	DCM
	376.0186
	-21528.9686
	-55.0559
	5.321
	0.022

	1,4-dioxane
	879.6117
	-44564.7331
	-129.9557
	3.183
	0.021

	2-butanone
	978.2091
	-47707.4702
	-145.2110
	3.792
	0.050

	
	Mean value
	
	
	3.041
	0.583


Table S4
Model parameters of the Yaws model for ʟ-arginine in twelve pure solvents.

	solvent
	A
	B
	C
	ARD/%
	104RMSD

	methanol
	44.4886
	-29019.8379
	4013210.0000
	0.877
	0.053

	ethanol
	-44.0807
	24162.0462
	-4058510.0000
	2.174
	0.049

	isopropanol
	-42.0539
	22737.0738
	-3860120.0000
	2.049
	0.027

	2-butanol
	-39.2548
	21623.8812
	-3800050.0000
	2.151
	0.022

	water
	37.9758
	-22453.8449
	2974190.0000
	2.052
	6.309

	DMF
	-8.9623
	3063.7712
	-1008680.0000
	3.502
	0.026

	acetonitrile
	4.0068
	-5148.2739
	222903.0118
	5.723
	0.014

	ethyl acetate
	-40.4411
	21973.4166
	-3687430.0000
	2.321
	0.075

	n-hexane
	-32.5544
	17033.0923
	-2971460.0000
	2.797
	0.042

	DCM
	-18.9160
	10502.7785
	-2327880.0000
	5.335
	0.023

	1,4-dioxane
	-60.0298
	35476.3520
	-6155840.0000
	3.128
	0.020

	2-butanone
	4.1500
	-6340.2937
	723597.5425
	0.833
	0.133

	
	Mean value
	
	
	2.971
	0.559


Table S5
Model parameters of the Margules model for ʟ-arginine in twelve pure solvents.

	solvents
	A12
	A21
	ARD%
	104RMSD

	water
	-0.51619
	-2.92789
	4.0871
	10.0767

	methanol
	3.6404
	-110.32466
	5.1955
	0.3026

	ethanol
	4.18597 
	369.45654 
	5.7715
	0.09542

	isopropanol
	4.60596 
	573.20038 
	5.6627
	0.05408

	1,4-dioxane
	3.75458
	1373.12343 
	8.9531
	0.03501

	acetonitrile
	5.46679
	-702.34018
	5.1634
	0.01382

	2-butanone
	3.54226
	797.49419 
	9.2808
	0.08315

	DCM
	2.82132 
	92.52566
	5.2066
	0.01978

	ethyl acetate
	3.97084
	231.51756 
	5.5919
	0.15839

	2-butanol
	4.15219
	744.32958
	7.2330
	0.05747

	n-hexane
	4.43444 
	313.46955 
	4.0754
	0.06694

	DMF
	4.77543 
	-36.59611
	3.8425
	0.02134

	Mean value
	5.839
	0.9154
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