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Fig. S1 Scatter plots of the first and second principal components. (m): Homogeneous phase, (A): Phase

separated.



Table S1. All pairs of solvents in the dataset of mixed-solvent absorbents.

Amine Organic solvent ~ Water Type Dataset® Data source
IPMEA  DEGDEE - Miscible Training S1
BAE DEGDEE - Miscible Training S
BZMEA  DEGDEE - Miscible Test S1
EAE DEGDME - Miscible Test 81
IPMEA DEGDME - Miscible Training S1
BAE DEGDME - Miscible Training S
BZMEA DEGDME - Miscible Training S1
MAE DEGMEE - Miscible Test N
EAE DEGMEE - Miscible Test S1
IPMEA  DEGMEE - Miscible Training S1
BAE DEGMEE - Miscible Test N
BZMEA  DEGMEE - Miscible Training S1
MPA DEGMEE - Miscible Training S
AM2B DEGMEE - Miscible Training S1
AM2P DEGMEE - Miscible Test S1
MAE DEGMME - Miscible Test 81
EAE DEGMME - Miscible Test S1
IPMEA DEGMME - Miscible Training S1
BAE DEGMME - Miscible Training S
BZMEA  DEGMME - Miscible Test S1
MPA DEGMME - Miscible Test S1
AM2B DEGMME - Miscible Test S1
AM2P DEGMME - Miscible Test S1
MAE EGBE - Miscible Test S1
EAE EGBE - Miscible Test Sl
IPMEA  EGBE - Miscible Training S1
BAE EGBE - Miscible Training S
BZMEA  EGBE - Miscible Training S
MPA EGBE - Miscible Training S
AM2B EGBE - Miscible Test S1
AM2P EGBE - Miscible Training S
MEA Octanol - Biphasic Test S2
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3 Classified into training or test sets by DS-known



Table S2. Ranges of hyperparameters in each model

Model Parameters? Range

RF n_estimaters 100
max_depth 1-7
min_samples_split 3-20

LGR C 0.125-1024
penalty L2 norm

SVM C 0.125-1024
penalty L2 norm

3 Name of parameters in scikit-learn library. n_estimaters is number of trees in forest, max_ depth is
maximum depth of trees, min_samples_split is minimum number of samples required to split an internal

node, C is regularization parameter, and penalty is regularization term.



Table S3. Confusion matrix that summarizes prediction results for phase states by (a) RF, (b) LGR, and (c)

SVM models using DS-unknown.

(a) RF .
Predicted class
Miscible Immiscible
Miscible 89 2
=
()
=
g Immiscible 8 23
<
(b) LGR )
Predicted class
Miscible Immiscible
Miscible 87 4
=
(P}
=
g Immiscible 3 28
<«
SVM
© Predicted class
Miscible Immiscible
Miscible 85 6
=
[
E .
g Immiscible 3 28
<




Table S4. Confusion matrix that summarizes prediction results for phase states in test sets by (a) RF, (b)

LGR, and (c) SVM models using DS-known.

(a) RF .
Predicted class
Miscible Immiscible
Miscible 40 1
=
()
=
g Immiscible 1 18
<
(b) LGR )
Predicted class
Miscible Immiscible
Miscible 40 1
=
(P}
=
g Immiscible 1 18
<«
SVM
© Predicted class
Miscible Immiscible
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=
[
E .
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<




Table S5. Experimental and predicted phase behaviors?.

Prediction for DS-knownb

Prediction for DS-unknownb

Amine Organic solvent ~ Water

IPMEA DEGDEE - Miscible Miscible
BAE DEGDEE - Miscible Miscible
BZMEA DEGDEE - Miscible Miscible
EAE DEGDME - Miscible Miscible
IPMEA DEGDME - Miscible Miscible
BAE DEGDME - Miscible Miscible
BZMEA DEGDME - Miscible Miscible
MAE DEGMEE : Miscible Biphasic (Miscible)
EAE DEGMEE - Miscible Miscible
IPMEA DEGMEE - Miscible Miscible
BAE DEGMEE - Miscible Miscible
BZMEA DEGMEE - Miscible Miscible
MPA DEGMEE - Miscible Miscible
AM2B DEGMEE - Miscible Miscible
AM2P DEGMEE - Miscible Miscible
MAE DEGMME - Miscible Miscible
EAE DEGMME - Miscible Miscible
IPMEA DEGMME - Miscible Miscible
BAE DEGMME - Miscible Miscible
BZMEA DEGMME - Miscible Miscible
MPA DEGMME - Miscible Miscible
AM2B DEGMME - Miscible Miscible
AM2P DEGMME - Miscible Miscible
MAE EGBE ) Miscible Biphasic (Miscible)
EAE EGBE - Miscible Miscible
IPMEA EGBE - Miscible Miscible
BAE EGBE - Miscible Miscible
BZMEA EGBE - Miscible Miscible
MPA EGBE - Miscible Miscible
AM2B EGBE - Miscible Miscible
AM2P EGBE - Miscible Miscible
MEA Octanol - Biphasic Biphasic
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Experimental data source as well as those in Table S1

3 Predicted phase behaviors by LGR model.

b Bold letters: Prediction result was wrong, brackets: actual phase behavior (correct answer)
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