Supplemental Information
Prediction of Trivalent Actinide Amino(poly)carboxylate Complex Stability Constants Using Linear Free Energy Relationships with the Lanthanide Series
Nic E. Uhnak*
Pacific Northwest National Laboratory
902 Battelle Bvld., P.O. BOX 999, Richland, WA 99352, USA
Email: Nicolas.uhnak@pnnl.gov

Contents
Table S 1.1-Pu LFER Linear Regression Fit Values                                                                   p. 2
Table S1.2 Am LFER Linear Regression Fit Values                                                                   p. 2
Table S1.3 Cm LFER Linear Regression Fit Values                                                                   p. 2
Table S1.4 Bk LFER Linear Regression Fit Values                                                                    p. 3
Table S1.5 Cf LFER Linear Regression Fit Values                                                                     p. 3
Table S1.6 Am LFER Linear Regression Fit Values for Bis and Tris Fits                                 p. 3
Table S2 of Names and Structures of Examined Ligands                                                           p. 4
Table S3 of Literature Stability Constants and Experimental Conditions                                   p. 9
Table S4.1 Pu Calculated Stability Constants (Reported as log)                                               p. 12
Table S4.2 Am Calculated Stability Constants (Reported as log)                                             p. 16
Table 4.3. Am Calculated Stability Constants for Bis and Tris Complex Forming Ligands (Reported as log)                                                                                                                        p. 20
Table S4.4 Cm Calculated Stability Constants (Reported as log)                                             p. 21
Table S4.5 Bk Calculated Stability Constants (Reported as log)                                              p. 25
Table S4.6 Cf Calculated Stability Constants (Reported as log)                                              p. 29
References                                                                                                                                 p. 33




33



	Table S1.1  Pu LFER Linear Regression Fit Values

	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	Slope
	1.095
	1.048
	1.017
	0.999
	0.965
	0.959
	0.953
	0.928
	0.915
	0.910
	0.904
	0.898
	0.898
	0.896

	Uncertainty in slope
	0.052
	0.039
	0.030
	0.026
	0.021
	0.024
	0.029
	0.037
	0.047
	0.055
	0.063
	0.072
	0.072
	0.076

	R2
	0.993
	0.996
	0.997
	0.998
	0.999
	0.998
	0.997
	0.995
	0.992
	0.989
	0.986
	0.981
	0.981
	0.979

	Intercept
	-0.369
	-0.316
	-0.309
	-0.329
	-0.274
	-0.226
	-0.121
	0.032
	0.106
	0.116
	0.108
	0.058
	0.058
	-0.015

	Uncertainty in Intercept
	0.707
	0.551
	0.427
	0.379
	0.324
	0.365
	0.447
	0.575
	0.736
	0.859
	0.993
	1.150
	1.150
	1.224

	Table S1.2 Am LFER Linear Regression Fit Values

	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	Slope
	1.159
	1.112
	1.081
	1.060
	1.023
	1.018
	1.012
	0.988
	0.976
	0.972
	0.967
	0.960
	0.960
	0.961

	Uncertainty in slope
	0.036
	0.027
	0.020
	0.016
	0.017
	0.020
	0.024
	0.031
	0.040
	0.046
	0.053
	0.061
	0.061
	0.065

	R2
	0.996
	0.998
	0.999
	0.999
	0.999
	0.998
	0.998
	0.996
	0.993
	0.991
	0.988
	0.984
	0.984
	0.982

	Intercept
	-0.201
	-0.183
	-0.213
	-0.196
	-0.122
	-0.112
	-0.010
	0.116
	0.161
	0.144
	0.109
	0.047
	0.047
	-0.077

	Uncertainty in Intercept
	0.457
	0.355
	0.271
	0.223
	0.240
	0.287
	0.338
	0.451
	0.584
	0.677
	0.783
	0.912
	0.912
	0.970

	Table S1.3 Cm LFER Linear Regression Fit Values

	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	Slope
	1.173
	1.122
	1.089
	1.069
	1.033
	1.026
	1.020
	0.993
	0.979
	0.974
	0.968
	0.961
	0.961
	0.960

	Uncertainty in slope
	0.040
	0.030
	0.022
	0.016
	0.018
	0.023
	0.028
	0.038
	0.049
	0.056
	0.064
	0.074
	0.074
	0.078

	R2
	0.997
	0.998
	0.999
	0.999
	0.999
	0.998
	0.998
	0.996
	0.993
	0.990
	0.987
	0.982
	0.982
	0.981

	Intercept
	-0.268
	-0.203
	-0.189
	-0.210
	-0.146
	-0.094
	0.017
	0.182
	0.262
	0.269
	0.258
	0.203
	0.203
	0.122

	Uncertainty in Intercept
	0.540
	0.417
	0.316
	0.240
	0.277
	0.359
	0.430
	0.589
	0.767
	0.884
	1.020
	1.187
	1.187
	1.252




	Table S1.4 Bk LFER Linear Regression Fit Values

	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	Slope
	1.180
	1.129
	1.097
	1.076
	1.040
	1.033
	1.026
	1.000
	0.986
	0.981
	0.975
	0.969
	0.969
	0.969

	Uncertainty in slope
	0.051
	0.038
	0.032
	0.035
	0.029
	0.023
	0.023
	0.020
	0.024
	0.033
	0.044
	0.057
	0.057
	0.066

	R2
	0.996
	0.998
	0.998
	0.998
	0.998
	0.999
	0.999
	0.999
	0.999
	0.998
	0.996
	0.993
	0.993
	0.991

	Intercept
	-0.432
	-0.358
	-0.327
	-0.345
	-0.290
	-0.248
	-0.159
	-0.031
	0.006
	-0.004
	-0.026
	-0.092
	-0.092
	-0.145

	Uncertainty in Intercept
	0.691
	0.529
	0.455
	0.517
	0.442
	0.350
	0.347
	0.304
	0.384
	0.530
	0.709
	0.923
	0.923
	1.070

	Table S1.5 Cf LFER Linear Regression Fit Values

	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	Slope
	1.164
	1.113
	1.081
	1.060
	1.024
	1.017
	1.011
	0.985
	0.971
	0.967
	0.962
	0.956
	0.956
	0.956

	Uncertainty in slope
	0.016
	0.015
	0.022
	0.030
	0.031
	0.025
	0.020
	0.013
	0.013
	0.018
	0.029
	0.042
	0.042
	0.050

	R2
	1.000
	1.000
	0.999
	0.998
	0.998
	0.999
	0.999
	1.000
	1.000
	0.999
	0.998
	0.996
	0.996
	0.995

	Intercept
	-0.059
	0.024
	0.062
	0.046
	0.106
	0.146
	0.231
	0.356
	0.390
	0.375
	0.348
	0.279
	0.279
	0.221

	Uncertainty in Intercept
	0.218
	0.216
	0.320
	0.439
	0.467
	0.386
	0.309
	0.204
	0.200
	0.285
	0.458
	0.684
	0.684
	0.810

	Table S1.6 Am LFER Linear Regression Fit Values for Bis and Tris Fits

	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	Slope
	1.234
	1.188
	1.144
	1.106
	1.0576
	1.043
	1.028
	1.019
	1.021
	1.022
	1.024
	1.027
	1.0348
	1.033

	Uncertainty in slope
	0.053
	0.054
	0.041
	0.037
	0.041
	0.042
	0.038
	0.040
	0.040
	0.043
	0.445
	0.049
	0.059
	0.068

	R2
	0.992
	0.981
	0.994
	0.995
	0.994
	0.993
	0.994
	0.992
	0.994
	0.993
	0.992
	0.991
	0.987
	0.983

	Intercept
	-0.675
	-0.790
	-0.799
	-0.647
	-0.455
	-0.380
	-0.220
	-0.243
	-0.358
	-0.490
	-0.604
	-0.757
	-0.963
	-1.070

	Uncertainty in Intercept
	0.595
	0.637
	0.504
	0.467
	0.535
	0.552
	0.493
	0.530
	0.532
	0.570
	0.601
	0.661
	0.806
	0.939











	Table S2 of Names and Structures of Examined Ligands

	

	1: R1, R2, R3: H Iminodiacetic acid (IDA)
2: R1: CH3 R2, R3: H N-methylimmino diacetic acid (MIDA)
3: R1:CH2CH2OH R2, R3: H N-hydroxyethyl imminodiacetic acid (HIDA)
4: R1:H R2:CH2CO2H R3: H (carboxymethyl) aspartic acid
5: R1: H R2: CH2CO2H R3: CH2CH3 (1-carboxypropyl) aspartic acid
6: R1: CH2C6H6 2,2'-(benzylazanediyl) diacetic acid
7: R1: CH(OH)CH2OH 2,2'-((1,2-dihydroxyethyl)azanediyl) diacetic acid
8: R1: CH2CH2OCH3 R2, R3: H 2,2'-((2-methoxyethyl)azanediyl) diacetic acid
9: R1: CH2CH2SCH3 R2, R3: H 2,2'-((2-(methylthio)ethyl)azanediyl) diacetic acid

	

	11: R1, R2, R3: H Nitrilotriacetic acid (NTA)
13: R1: CH3 R2, R3: H 2,2'-((1-carboxyethyl)azanediyl)diacetic acid
14: R1: CH2CH3 R2, R3: H 2,2'-((1-carboxypropyl)azanediyl)diacetic acid
15: R1: CH2CH2CH3 R2, R3: H 2,2'-((1-carboxybutyl)azanediyl)diacetic acid
16: R1: CH2(CH3)2 R2, R3: H 2,2'-((1-carboxy-2-methylpropyl)azanediyl)diacetic acid
17: R1: (CH2)5CH3 R2, R3: H 2,2'-((1-carboxyheptyl)azanediyl)diacetic acid
18: R1: CH2C6H6 R2, R3: H 2,2'-((1-carboxy-2-phenylethyl)azanediyl)diacetic acid

	

	12: 1-(carboxymethyl) piperidine-2,6-dicarboxylic acid

	

	19: R1, R2, R3, R4 R5, R6: H Ethylenediamine tetracetic acid (EDTA)
24: R1, R2, R4, R5, R6: H R3: CH3 2,2',2'',2'''-(propane-1,2-diylbis(azanetriyl))
tetraacetic acid (PDTA)
25: R1, R5: CH3 R2, R3, R4, R6: H 2,2'-(ethane-1,2-diylbis((carboxymethyl) azanediyl))dipropionic acid
26: R1, R5: CH2CH3 R2, R3, R4, R6: H 2,2'-(ethane-1,2-diylbis((carboxymethyl)
azanediyl))dibutyric acid
27: R1, R5: CH2CH2CH3 R2, R3, R4, R6: H 2,2'-(ethane-1,2-diylbis ((carboxymethyl)azanediyl)) dipentanoic acid
28: R1, R5: CH2(CH3)2 R2, R3, R4, R6: H 2,2'-(ethane-1,2-diylbis((carboxymethyl)
azanediyl))bis(3-methylbutanoic acid
30: R1, R2, R4, R5, R6: H R3: CH2CH3 2,2',2'',2'''-(butane-1,2-diylbis(azanetriyl))
tetraacetic acid
31: R1, R2, R4, R5, R6: H R3: CH2CH2CH3 2,2',2'',2'''-(pentane-1,2-diylbis(azanetriyl))tetraacetic acid
32: R1, R2, R4, R5, R6: H R3: CH2(CH3)2 2,2',2'',2'''-((3-methylbutane-1,2-diyl)bis(azanetriyl))tetraacetic acid
33: R1, R2, R4, R5, R6: H R3: (CH2)5CH3 2,2',2'',2'''-(octane-1,2-diylbis(azanetriyl))tetraacetic acid
34: R1, R2, R4, R5, R6: H R3: (CH3)2 2,2',2'',2'''-((2-methylpropane-1,2-diyl)bis(azanetriyl))tetraacetic acid
35: R1, R2, R5, R6: H R3, R4 : CH3 (racemic) 2,2',2'',2'''-(butane-2,3-diylbis(azanetriyl))tetraacetic acid
36: R1, R2, R5, R6: H R3, R4 : CH3  (trans) 2,2',2'',2'''-(((2R,3S)-butane-2,3-diyl)bis(azanetriyl))tetraacetic acid
37: R1, R2, R4, R5, R6: H R3: C6H6 2,2',2'',2'''-((1-phenylethane-1,2-diyl)bis(azanetriyl))tetraacetic acid
39: R1, R2, R4, R5, R6: H R3: CH2CO2H (2,2',2'',2'''-((3-carboxypropane-1,2-diyl)bis(azanetriyl))tetraacetic acid
48: R1, R2, R4, R5, R6: H R3: OH 2,2',2'',2'''-((1-hydroxyethane-1,2-diyl)bis(azanetriyl))tetraacetic acid
50: R1, R2, R4, R5, R6: H R3: CH2CH(CH3)2 2,2',2'',2'''-((4-methylpentane-
1,2-diyl)bis(azanetriyl))tetraacetic acid
51: R1, R2, R4, R5, R6: H R3: (CH2)3CH3  2,2',2'',2'''-(hexane-1,2-diylbis(azanetriyl))
tetraacetic acid
52: R1, R2, R4, R5, R6: H R3: CO2H 2,2',2'',2'''-((1-carboxyethane-1,2-diyl)bis
(azanetriyl))tetraacetic acid

	

	21: Ethylenediamine-N,N′‑di(acetylglycine)-N,N‑diacetic acid (EDDAG-DAG)

	

	29: 3,3'-(ethane-1,2-diylbis((carboxymethyl)azanediyl))dipropionic acid

	

	20: R1: CH2CH2OH R2, R3, R4: H N-(2-Hydroxyethyl)ethylene diamine-N,N′,N′-
triacetic acid (HEDTA)
42: R1:H R2: CH(CH3)CO2H R3, R4CH3 2,2'-((2-((1-carboxyethyl)amino)ethyl)azanediyl)dipropionic acid
43: R1:CH3 R2: CH(CH3)CO2H R3, R4CH3 2,2'-((2-((1-carboxyethyl)(methyl)amino)ethyl)azanediyl)dipropionic acid
44: R1: CH2C6H6 R2: CH2CO2H R3, R4: H 2,2'-((2-(benzyl(carboxymethyl)
amino)ethyl)azanediyl)diacetic acid
53: R1, R2, R3, R4: H Ethylenediaminediacetic acid (EDDA)
54: R1, R2: 2-hydroxybenzyl R3, R4: H N,N'-di(2-hydroxybenzyl)
ethylenediamine-N,N'-diacetic acid (HBED)
55: R1, R2: CH2CH3 R3, R4: H 2,2'-(ethane-1,2-diylbis(ethylazanediyl))diacetic acid
59: R1, R2: H R3, R4: CH2CH2CO2H 2,2'-(ethane-1,2-diylbis(azanediyl))
diglutaric acid
60: R1, R2: H R3, R4: CH2CO2H (2-((1-carboxy-3,3-dihydroxypropyl)amino)ethyl)
aspartic acid
61: R1, R2: H R3, R4: CO2H 2,2'-(ethane-1,2-diylbis(azanediyl))dimalonic acid


	

	22: R1, R2: CH2CO2H R3, R4: H 1,2-cyclohexylenedinitrilotetraacetic acid (CDTA)
57: R1, R2: H R3, R4: CH2CO2H 2,2'-(cyclohexane-1,2-diylbis(azanediyl))
disuccinic acid
58: R1, R2: H R3, R4: CO2H 2,2'-(cyclohexane-1,2-diylbis(azanediyl))
dimalonic acid


	

	38: 2,2',2'',2'''-(cyclopentane-1,2-diylbis(azanetriyl))tetraacetic acid

	

	23: x:3 Trimethylenedinitrilotetraacetic acid (TMDTA)
45: x:4 2,2',2'',2'''-(butane-1,4-diylbis(azanetriyl))tetraacetic acid
46: x:5 2,2',2'',2'''-(pentane-1,5-diylbis(azanetriyl))tetraacetic acid
96: x:6 2,2',2'',2'''-(hexane-1,6-diylbis(azanetriyl))tetraacetic acid

	

	40: 2,2',2'',2'''-(((1R,3S)-cyclohexane-1,3-diyl)bis(azanetriyl))tetraacetic acid

	

	41: (2,2',2'',2'''-(cyclopentane-1,3-diylbis(azanetriyl))tetraacetic acid)

	

	47: 2,2',2'',2'''-(pentane-2,4-diylbis(azanetriyl))tetraacetic acid

	

	49: 2,2'-((2-(benzyl(carboxymethyl)amino)ethyl)azanediyl)diacetic acid

	

	56: 2,2'-(propane-1,3-diylbis(azanediyl))disuccinic acid

	

	62: R1, R2, R3, R4, R5: CH2CO2H Diethylenetriamine pentaacetic acid (DTPA)
63: R1, R3, R4: CH2CO2H R2, R5: CH2CONHCH2CO2Na  Diethylenetriamine‑N,N″‑Bis(acetylglycine)‑N,N′,N‑triacetic acid (DTTA-DAG)
64: R1, R3, R4: CH2CO2H R2, R5: CH2CONHCH3 5,8-bis(carboxymethyl)-11-(2-(methylamino)-2-oxoethyl)-3-oxo-2,5,8,11-tetraazatridecan-13-oic acid
65: R1: CH2CH2CO2H R2, R3, R4, R5: CH2CO2H 2,2'-((2-((2-((2-carboxyethyl)(carboxymethyl)amino)ethyl)(carboxymethyl)
amino)ethyl)azanediyl)diacetic acid
66: R1, R3, R4: CH2CO2H R2, R5: CH2CONHCH2CH2OCH3 8,11-bis(carboxymethyl)-14-(2-((2-methoxyethyl)amino)-2-oxoethyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexadecan-16-oic acid
67: R1, R3, R4: CH2CO2H R2, R5: CH2CON(CH3)CH2CH2OCH3 8,11-bis(carboxymethyl)-14-(2-((2-methoxyethyl)(methyl)amino)-2-oxoethyl)-5-methyl-6-oxo-2-oxa-5,8,11,14-tetraazahexadecan-16-oic acid
68: R1, R3, R4: CH2CO2H R2, R5: CH2CON(CH2CH2OH)CH2CH2OCH3 8,11-bis(carboxymethyl)-5-(2-hydroxyethyl)-14-(2-((2-hydroxyethyl)(2-methoxyethyl)amino)-2-oxoethyl)-6-oxo-2-oxa-5,8,11,14-tetraazahexadecan-16-oic acid
69: R1, R2, R4, R5: CH2CO2H R3: CH2CH3 2,2',2'',2'''-(((ethylazanediyl)bis(ethane-2,1-diyl))bis(azanetriyl))tetraacetic acid
70: R1, R2, R4, R5: CH2CO2H R3: C6H6 2,2',2'',2'''-(((phenylazanediyl)bis(ethane-2,1-diyl))bis(azanetriyl))tetraacetic acid
71: R1, R2, R3, R4, R5: CH2CH2CO2H 3,3',3'',3'''-((((2-carboxyethyl)azanediyl)bis(ethane-2,1-diyl))bis(azanetriyl))tetrapropionic acid

	

	72: Triethylenetetranitrilohexaacetic acid (TTHA)

	

	10: x: C R1, R2: CO2H 2,6-pyridine dicarboxylic acid (DPA)
73: x: C R1: H R2: CO2H pyridine-2-carboxylic acid (PA)
76: x: C R1: CH3 R2: CH2N(CH2CO2H) 2,2'-(((6-methylpyridin-2-yl)methyl)azanediyl)diacetic acid
77: x: N R1: H R2: CO2H pyrazine-2-carboxylic acid
78: x: C R1: H R2: CH2N(CH2CO2H) 2,2'-((pyridin-2-ylmethyl)azanediyl) diacetic acid
79: x: C R1, R2: CH2N(CH2CO2H) 2,2',2'',2'''-((pyridine-2,6-diylbis(methylene))bis(azanetriyl))tetraacetic acid

	

	74: R1, R2: 2-pyridyl 2,2'-((2-(bis(pyridin-2-ylmethyl)amino)ethyl)azanediyl) diacetic acid
75: R1, R2: 2-pyrazinyl 2,2'-((2-(bis(pyrazin-2-ylmethyl)amino)ethyl)azanediyl) diacetic acid

	

	80: R1, R2, R3, R4: H 2,2',2'',2'''-((isoquinoline-1,3-diylbis(methylene)) bis(azanetriyl))tetraacetic acid
81: R1, R4: H R2, R3: OCH3 2,2',2'',2'''-(((6,7-dimethoxyisoquinoline-1,3-diyl)bis(methylene))bis(azanetriyl))tetraacetic acid
82: R1, R4:  OCH3 R2, R3: H 2,2',2'',2'''-(((5,8-dimethoxyisoquinoline-1,3-diyl)bis(methylene))bis(azanetriyl))tetraacetic acid

	

	83: 3,12-bis(carboxymethyl)-6,9-dioxa-3,12-diazatetradecanedioic acid (EGTA)

	

	84: x: O R1: CH2CO2H 2,2',2'',2'''-((oxybis(ethane-2,1-diyl))bis(azanetriyl)) tetraacetic acid (EEDTA)
85: x: S R1: CH2CO2H 2,2',2'',2'''-((thiobis(ethane-2,1-diyl))bis(azanetriyl)) tetraacetic acid (TEDTA)
86: x: O R1: CH2CH2CO2H 2,2'-((2-(2-((2-carboxyethyl)(carboxymethyl)amino) ethoxy)ethyl)azanediyl)diacetic acid


	

	87: 2,2',2'',2'''-((oxybis(propane-3,1-diyl))bis(azanetriyl))tetraacetic acid

	

	88: 2,2',2'',2'''-(((ethane-1,2-diylbis(oxy))bis(2,1-phenylene))bis(azanetriyl))tetraacetic acid


	

	89: 2,2',2'',2'''-(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrayl)tetraacetic acid (DOTA)

	

	90: x1, x2, x3: NCH2CO2H 2,2',2'',2''',2''''-(1,4,7,10,13-pentaazacyclopentadecane-1,4,7,10,13-pentayl)pentaacetic acid (PEPA)
93: x1, x2, x3: O 2,2'-(1,4,10-trioxa-7,13-diazacyclopentadecane-7,13-diyl)diacetic acid
95: x1, x3: O x2: NCH2CO2H 2,2',2''-(1,7-dioxa-4,10,13-triazacyclopentadecane-4,10,13-triyl)triacetic acid

	

	91: x1, x2, x3, x4, x5: NCH2CO2H  2,2',2'',2''',2'''',2'''''-(1,4,7,10,13,16-hexaazacyclooctadecane-1,4,7,10,13,16-hexayl)hexaacetic acid (HEHA)
92: x1, x2, x4, x5: O x3: NH  2-(1,4,10,13-tetraoxa-7,16-diazacyclooctadecan-7-yl)acetic acid
94: x1, x2, x4, x5: O x3: NCH2CO2H  2,2'-(1,4,10,13-tetraoxa-7,16-diazacyclooctadecane-7,16-diyl)diacetic acid
























	Table S3 of Literature Stability Constants and Experimental Conditions

	Ligand
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu
	μ (M)
	T (C)
	Ref.

	1-101
	5.88
	6.18
	6.44
	6.5
	6.64
	6.73
	6.68
	6.78
	6.88
	6.97
	7.09
	7.22
	7.42
	7.61
	0.1
	25
	1

	1-102
	9.97
	10.71
	11.22
	11.39
	11.88
	12.11
	12.07
	12.24
	12.31
	12.47
	12.68
	12.9
	13.27
	13.73
	0.1
	25
	1

	2-101
	6.23
	6.46
	6.7
	6.71
	6.85
	6.92
	6.9
	7.11
	7.18
	7.21
	7.4
	7.47
	7.59
	7.6
	0.1
	25
	1

	2-102
	10.93
	11.35
	11.92
	11.84
	12.26
	12.32
	12.27
	12.74
	12.86
	12.9
	13.34
	13.47
	13.73
	13.8
	0.1
	25
	1

	3-101
	8
	8.46
	8.64
	8.8
	9.1
	9.1
	9.01
	9.08
	9.08
	9.18
	9.24
	9.35
	9.38
	9.5
	0.1
	25
	1

	3-102
	13.98
	15.02
	15.5
	15.93
	16.87
	17.01
	17.05
	17.27
	17.38
	17.31
	17.22
	17.23
	17.12
	17.52
	0.1
	25
	1

	4
	8.36
	8.51
	8.6
	8.78
	9.24
	9.3
	9.32
	9.38
	9.4
	9.54
	9.6
	9.71
	9.85
	9.9
	0.1
	25
	1

	5
	7.5
	7.93
	8.35
	8.51
	8.94
	8.95
	8.71
	8.86
	9
	9.02
	9.17
	9.16
	9.43
	9.43
	0.1
	25
	1

	6-101
	5.42
	5.75
	5.84
	5.99
	6.06
	6.07
	6.09
	6.33
	6.36
	6.35
	6.54
	6.59
	6.69
	6.7
	0.1
	25
	1

	6-102
	9.41
	10.01
	10.35
	10.43
	10.7
	10.67
	10.69
	11.18
	11.21
	11.25
	11.63
	11.74
	11.95
	12.02
	0.1
	25
	1

	7-101
	7.52
	7.84
	8.33
	8.45
	8.5
	8.51
	8.5
	8.7
	8.82
	8.84
	8.88
	8.95
	9.06
	9
	0.1
	20
	1

	7-102
	13.25
	14.16
	15.18
	15.55
	16.02
	16.12
	16.2
	16.63
	16.81
	16.8
	16.82
	16.77
	16.78
	
	0.1
	20
	1

	8-101
	7.14
	7.54
	7.75
	7.84
	7.98
	7.99
	7.88
	7.97
	8.06
	8.06
	8.16
	8.27
	8.39
	8.42
	0.1
	25
	1

	8-102
	13.08
	14.02
	14.64
	14.94
	15.57
	15.58
	15.51
	15.65
	15.54
	15.29
	15.18
	14.96
	14.93
	14.94
	0.1
	25
	1

	9-101
	5.59
	5.92
	6.08
	6.19
	6.31
	6.24
	6.18
	6.24
	6.41
	6.38
	6.63
	6.6
	6.7
	6.71
	0.1
	25
	1

	9-102
	9.68
	10.46
	10.65
	11.1
	11.3
	11.27
	11.14
	11.28
	11.5
	11.51
	11.9
	12
	12.13
	12.18
	0.1
	25
	1

	10-101
	7.94
	8.29
	8.58
	8.73
	8.81
	8.79
	8.69
	8.65
	8.66
	8.69
	8.75
	8.81
	8.83
	9
	0.5
	25
	1

	10-102
	13.71
	14.33
	15
	15.4
	15.77
	15.86
	15.95
	16.01
	16.09
	16.15
	16.32
	16.47
	16.54
	16.72
	0.5
	25
	1

	10-103
	17.95
	18.67
	19.8
	20.41
	21.06
	21.32
	21.66
	21.85
	21.95
	21.91
	21.96
	21.88
	21.57
	21.32
	0.5
	25
	1

	11-101
	10.47
	10.7
	10.87
	11.1
	11.32
	11.32
	11.35
	11.5
	11.63
	11.76
	11.9
	12.07
	12.21
	12.32
	0.1
	25
	1

	11-102
	17.84
	18.66
	19.02
	19.51
	20.43
	20.64
	20.66
	20.95
	20.98
	21.06
	21.09
	21.22
	21.41
	21.65
	0.1
	25
	1

	12
	9.17
	9.72
	10.01
	10.18
	10.59
	10.63
	10.66
	10.85
	10.89
	11.18
	11.35
	11.54
	11.73
	11.74
	0.1
	25
	1

	13
	11.02
	11.5
	11.73
	11.93
	12.18
	
	12.24
	12.26
	12.45
	12.6
	12.7
	13.01
	13.23
	
	0.1
	20
	1

	14
	9.98
	10.48
	10.67
	10.82
	11.13
	
	11.25
	11.29
	11.45
	11.58
	11.77
	12.07
	12.19
	
	0.1
	20
	1

	15
	9.75
	10.15
	10.36
	10.58
	10.87
	
	10.99
	11.05
	11.23
	11.47
	11.7
	11.93
	11.99
	
	0.1
	20
	1

	16
	8.3
	8.77
	9
	9.27
	9.42
	
	9.53
	9.62
	9.81
	10.05
	10.28
	10.42
	10.49
	
	0.1
	20
	1

	17
	9.84
	10.18
	10.4
	10.68
	10.93
	11.06
	11.08
	11.19
	11.34
	11.53
	11.65
	11.8
	11.99
	12.17
	0.1
	20
	1

	18
	10.86
	11.2
	11.3
	11.5
	11.6
	
	
	
	
	
	11.8
	
	
	
	0.1
	25
	1

	19
	15.36
	15.93
	16.3
	16.51
	17.06
	17.26
	17.35
	17.87
	18.3
	18.56
	18.89
	19.32
	19.49
	19.74
	0.1
	25
	1

	20
	12.97
	13.56
	14.17
	14.47
	14.83
	14.9
	14.8
	14.82
	14.97
	14.79
	14.87
	15.04
	15.21
	15.32
	0.1
	25
	1

	21-121
	16.77
	17.29
	16.94
	17.23
	17.47
	18.3
	18.19
	18.1
	18.07
	18.07
	18.28
	18.21
	18.92
	18.19
	2
	25
	2

	22
	16.9
	17.6
	18
	18.3
	19.1
	19.4
	19.4
	19.5
	20.2
	20.6
	21
	21.3
	21.9
	22.1
	0.1
	20
	1

	23
	11.22
	11.7
	12.06
	12.38
	13.21
	13.54
	13.76
	14.1
	14.79
	14.92
	15.17
	15.56
	15.84
	16.03
	0.1
	25
	1

	24
	16.36
	16.83
	17.18
	17.52
	17.98
	18.26
	18.18
	18.66
	19.06
	19.33
	19.64
	20.06
	20.32
	20.58
	0.1
	20
	1

	25
	14.7
	15.4
	15.8
	16
	16.6
	16.8
	17
	17.6
	18
	18.3
	18.5
	18.9
	19.2
	19.4
	0.1
	20
	1

	26
	14.1
	14.8
	15.1
	15.4
	16
	16.3
	16.5
	17.1
	17.6
	17.9
	18.2
	18.5
	18.7
	18.9
	0.1
	20
	1

	27
	14.1
	14.8
	15.1
	15.4
	16.1
	16.4
	16.6
	17.2
	17.6
	17.8
	18.2
	18.5
	18.8
	18.9
	0.1
	20
	1

	28
	10.78
	11.54
	11.93
	12.09
	12.87
	13.23
	13.39
	14.07
	14.41
	14.7
	14.91
	15.2
	15.38
	15.5
	0.1
	20
	1

	29
	10.53
	11.94
	
	12.34
	12.86
	13.04
	13.21
	13.5
	13.76
	13.84
	14.13
	14.25
	14.52
	14.48
	0.1
	25
	1

	30
	16.6
	17.2
	17.5
	17.8
	18.3
	18.4
	18.6
	19
	19.5
	19.8
	20.1
	20.5
	20.9
	21
	0.1
	20
	1

	31
	16.6
	17.1
	17.5
	17.8
	18.3
	18.4
	18.5
	19
	19.5
	19.8
	20.1
	20.5
	20.8
	21
	0.1
	20
	1

	32
	16.4
	17
	17.3
	17.6
	18.1
	18.3
	18.4
	19
	19.4
	19.7
	20
	20.4
	20.7
	20.8
	0.1
	20
	1

	33
	16.5
	17.1
	17.3
	17.7
	18.2
	18.3
	18.4
	19
	19.6
	19.7
	19.8
	20.4
	20.6
	20.8
	0.1
	20
	1

	34
	15.43
	16.05
	16.49
	16.6
	17.04
	17.14
	17.09
	17.18
	17.28
	17.4
	17.56
	17.79
	18.04
	18.18
	0.1
	20
	1

	35
	16.62
	17.08
	17.39
	17.6
	18.22
	18.54
	18.64
	19.25
	19.83
	19.97
	20.3
	20.5
	20.7
	20.9
	0.1
	20
	1

	36
	14.8
	15.7
	16.1
	16.47
	16.74
	17.05
	17.03
	17.02
	17.16
	17.36
	17.55
	17.87
	18.1
	18.09
	0.1
	20
	1

	37
	15.5
	16
	16.3
	16.6
	17.1
	17.3
	17.4
	18
	18.4
	18.7
	19
	19.3
	19.7
	19.8
	0.1
	20
	1

	38
	16.3
	16.5
	16.7
	17
	17.4
	17.5
	17.5
	17.9
	18.2
	18.5
	18.8
	19
	19.2
	19.5
	0.1
	25
	1

	39
	14.3
	14.74
	15.29
	15.49
	15.83
	15.93
	15.93
	16.2
	16.27
	16.37
	16.4
	16.47
	16.57
	16.6
	0.1
	25
	1

	40
	6.24
	6.5
	6.78
	7.08
	7.44
	7.6
	7.28
	7.82
	8.18
	8.21
	8.21
	8.3
	8.42
	8.42
	1.0
	25
	1

	41
	10.83
	
	11.69
	11.98
	12.46
	
	12.67
	13.38
	13.56
	13.7
	14.33
	14.43
	
	14.43
	1.0
	25
	1

	42
	12.98
	13.55
	14.05
	14.51
	15.17
	15.24
	15.26
	15.3
	15.29
	15.32
	15.39
	15.65
	16.04
	16.74
	0.1
	25
	1

	43
	11.50
	11.87
	12.33
	12.51
	12.86
	12.96
	12.98
	13.35
	13.61
	13.81
	14.04
	14.31
	14.43
	14.51
	0.1
	25
	1

	44
	10.81
	11.28
	11.69
	11.82
	12.19
	12.35
	12.4
	12.79
	13.02
	13.26
	13.47
	13.65
	13.85
	13.93
	0.1
	25
	1

	45
	9.04
	
	
	
	9.52
	9.83
	9.9
	10.41
	10.55
	10.84
	10.94
	11.25
	11.3
	11.4
	0.1
	25
	1

	46
	9.2
	9.75
	9.95
	10.01
	10.41
	10.46
	10.61
	10.77
	10.99
	11.07
	11.27
	11.43
	11.57
	11.6
	0.1
	25
	1

	47
	10.21
	10.65
	11.15
	11.3
	11.82
	12.03
	12.15
	12.5
	12.8
	13.2
	13.48
	13.63
	13.83
	14.01
	0.1
	20
	1

	48
	11.61
	12.08
	12.57
	12.88
	13.66
	13.96
	13.94
	14.55
	14.83
	14.88
	15.09
	15.31
	15.72
	15.87
	0.1
	25
	1

	49
	11.39
	
	12.26
	12.63
	13.35
	13.65
	13.89
	14.46
	14.89
	15.18
	15.55
	15.87
	16.06
	16.26
	1.0
	25
	1

	50
	16.5
	17
	17.3
	17.7
	18.2
	18.5
	18.5
	19
	19.5
	19.7
	20
	20.4
	20.7
	20.9
	0.1
	20
	1

	51
	16.5
	17.1
	17.4
	17.7
	18.2
	18.3
	18.5
	19
	19.4
	19.7
	19.9
	20.4
	20.6
	20.8
	0.1
	20
	1

	52
	12.05
	11.74
	11.95
	11.85
	11.79
	12.15
	12.22
	12.52
	12.25
	12.08
	12.25
	12.46
	12.29
	12.76
	0.1
	25
	1

	53-101
	7.04
	7.48
	7.84
	8.06
	8.28
	8.38
	8.13
	8.18
	8.31
	8.42
	8.59
	8.75
	8.93
	9.09
	0.1
	25
	1

	53-102
	11.77
	12.4
	13.07
	13.69
	14.35
	14.73
	14.21
	14.7
	15.09
	15.42
	16.04
	16.39
	16.85
	17.57
	0.1
	25
	1

	54
	16.42
	17.16
	17.85
	18.32
	19.24
	19.28
	19.16
	19.61
	19.9
	19.97
	20.15
	20.31
	20.5
	20.7
	0.1
	20
	1

	55
	
	
	
	
	
	7
	6.9
	7
	7
	6.9
	7
	7.1
	7.1
	7.1
	0.1
	25
	1

	56
	8.52
	8.77
	9.26
	9.37
	9.82
	10.08
	9.96
	10.46
	10.55
	10.76
	10.91
	11.12
	11.19
	11.17
	0.1
	20
	1

	57
	12.1
	12.87
	13.29
	13.33
	13.83
	13.83
	13.34
	14.09
	14.04
	14.09
	14.1
	14.22
	14.26
	14.25
	0.1
	25
	1

	58
	13.93
	14.16
	14.59
	15.04
	15.63
	15.67
	15.65
	15.38
	15.59
	15.62
	15.55
	15.63
	15.84
	15.71
	0.1
	25
	1

	59
	6.76
	7.43
	7.41
	7.9
	8.02
	8.12
	8.22
	8.82
	9
	9.1
	9.19
	9.46
	9.6
	9.7
	0.1
	25
	1

	60
	11.98
	12.67
	12.96
	13.03
	13.46
	13.54
	13.45
	13.51
	13.59
	13.6
	13.63
	14
	14.13
	14.32
	0.1
	25
	1

	61
	10.98
	11.58
	12
	12.27
	12.58
	12.69
	12.58
	12.53
	12.54
	12.53
	12.45
	12.4
	12.46
	12.45
	0.1
	20
	1

	62
	18.23
	19.09
	19.62
	20.09
	20.72
	20.87
	20.72
	21.02
	21.11
	21.01
	21.08
	21.15
	21.06
	20.77
	0.1
	25
	1

	63-121
	20.68
	21.68
	22.34
	22.68
	23.24
	23.55
	23.39
	23.6
	23.63
	23.37
	23.44
	23.41
	23.18
	23.01
	2
	25
	3

	64
	14.55
	
	
	
	16.69
	
	16.86
	
	17.9
	
	
	
	
	17.06
	0.1
	25
	1

	65
	17.39
	18.25
	18.64
	18.94
	19.58
	19.75
	19.74
	19.52
	19.54
	19.45
	19.34
	19.41
	19.51
	19.34
	0.1
	25
	1

	66
	14.3
	
	
	15.7
	
	
	16.8
	
	17
	
	
	
	
	18
	0.1
	25
	1

	67
	16.6
	
	
	17.4
	
	
	17.7
	
	18.5
	
	
	
	
	19.3
	0.1
	25
	1

	68
	16.8
	
	
	17.5
	
	
	17.5
	
	17.6
	
	
	
	
	17.8
	0.1
	25
	1

	69
	15.86
	16.73
	17.2
	17.44
	17.79
	17.82
	17.79
	17.92
	17.84
	17.72
	17.7
	17.6
	17.7
	17.68
	0.1
	25
	1

	70
	13.1
	13.91
	14.82
	15.1
	15.66
	15.71
	15.42
	15.48
	15.35
	15.02
	14.81
	14.79
	14.88
	14.74
	0.1
	25
	1

	71
	4.11
	
	4.08
	4.08
	4.28
	4.27
	3.9
	3.94
	3.92
	3.72
	3.7
	3.66
	3.68
	3.79
	0.5
	25
	1

	72
	22.6
	
	22.8
	22.9
	23
	23
	23
	23.1
	23.1
	23.2
	23.3
	23.5
	23.1
	23.9
	0.1
	25
	1

	73-101
	3.51
	3.69
	3.83
	3.88
	3.97
	3.99
	3.98
	4.08
	4.17
	4.19
	4.26
	4.33
	4.4
	4.41
	0.1
	25
	1

	73-102
	6.46
	6.84
	7.13
	7.24
	7.43
	7.45
	7.41
	7.56
	7.71
	7.77
	7.94
	8.08
	8.23
	8.27
	0.1
	25
	1

	73-103
	8.74
	9.36
	9.78
	9.98
	10.26
	10.31
	10.24
	10.32
	10.45
	10.53
	10.78
	10.95
	11.18
	11.25
	0.1
	25
	1

	74
	9.86
	
	
	11.46
	
	11.62
	
	
	11.89
	
	
	
	
	13.05
	0.1
	25
	4

	75
	8.3
	
	
	8.9
	
	9.37
	
	
	9.6
	
	
	
	
	9.77
	0.1
	25
	4

	76-101
	5.72
	6
	6.18
	6.28
	6.57
	6.76
	6.71
	7.16
	7.23
	7.3
	7.42
	7.54
	7.65
	7.6
	0.1
	25
	1

	76-102
	9.57
	10.07
	10.42
	10.54
	11.05
	11.26
	11.32
	12.1
	12.15
	12.33
	12.64
	12.81
	12.98
	12.99
	0.1
	25
	1

	77-101
	2.3
	
	
	2.77
	2.85
	2.82
	2.5
	2.77
	
	2.91
	2.84
	
	
	2.98
	1
	25
	1

	77-102
	4.1
	
	
	4.8
	5.2
	5.1
	4.6
	4.8
	
	4.9
	5
	
	
	5.1
	1
	25
	1

	77-103
	5.3
	
	
	6.3
	7.1
	6.9
	6.1
	6.8
	
	6.8
	6.7
	
	
	7.1
	1
	25
	1

	78-101
	7.8
	8.3
	8.53
	8.92
	8.92
	8.92
	8.76
	8.87
	9
	9.07
	9.25
	9.4
	9.6
	9.72
	0.1
	25
	1

	78-102
	13.7
	14.74
	15.48
	16.88
	16.77
	16.94
	16.77
	17.04
	17.03
	16.87
	16.9
	17.01
	17.33
	17.47
	0.1
	25
	1

	79
	
	
	18.76
	
	18.9
	18.6
	
	
	
	
	
	
	
	
	0.1
	25
	5,6

	80
	
	
	18.6
	
	18.45
	18.2
	
	
	
	
	
	
	
	18.1
	0.1
	25
	5,6

	81
	
	
	18.65
	
	
	18.94
	
	
	
	
	
	
	
	19.21
	0.1
	25
	5,6

	82
	
	
	17.73
	
	
	18.53
	
	
	
	
	
	
	
	17.76
	0.1
	25
	5,6

	83
	15.67
	15.95
	16.22
	16.49
	17.1
	17.5
	17.3
	17.6
	17.7
	17.7
	17.8
	17.8
	18
	18.2
	0.1
	25
	1

	84
	16.29
	17.05
	17.45
	17.73
	18.25
	18.39
	18.21
	18.35
	18.29
	18.22
	18.08
	17.9
	18.93
	17.81
	0.1
	20
	1

	85
	12.6
	13.47
	13.97
	14.22
	14.76
	14.82
	14.76
	14.83
	14.83
	14.67
	14.51
	14.41
	14.32
	14.1
	0.1
	25
	1

	86
	13.41
	14.26
	14.61
	14.8
	15.29
	15.28
	15.21
	15.16
	15.11
	15.01
	14.9
	14.97
	15.17
	15.14
	0.1
	25
	1

	87
	10.68
	11.27
	11.54
	11.66
	11.87
	11.82
	11.74
	11.7
	11.72
	11.75
	11.87
	11.99
	12.08
	12.14
	0.1
	25
	1

	88
	10.75
	
	10.86
	10.88
	10.92
	10.93
	10.94
	11.07
	11.13
	11.25
	11.42
	11.6
	11.8
	11.92
	0.1
	25
	1

	89
	22
	23
	23.5
	23.7
	24.1
	24.2
	24
	24.1
	24.2
	24.1
	24.1
	24
	24
	23.9
	0.1
	25
	1

	90
	13.57
	14.16
	
	14.85
	15.35
	15.59
	15.88
	15.91
	
	16.48
	
	16.61
	
	16.71
	0.1
	25
	1

	91
	19.11
	19.59
	
	20.36
	21.24
	22.68
	22.95
	23.15
	
	23.88
	
	24.09
	
	24.26
	0.1
	25
	1

	92
	6.6
	6.8
	7
	7.2
	7.5
	7.4
	7.3
	7.2
	7.1
	6.9
	6.7
	6.5
	6.4
	6
	0.1
	25
	1

	93
	10.11
	10.89
	11.31
	11.6
	11.72
	11.85
	11.66
	11.52
	11.55
	11.34
	11.15
	10.79
	10.76
	10.33
	0.1
	25
	1

	94
	12.47
	12.71
	12.7
	12.69
	12.6
	12.5
	12.37
	12.18
	12.05
	11.66
	11.78
	11.58
	11.38
	11.32
	0.1
	25
	1

	95
	
	
	15.6
	16
	17.1
	17.26
	17.23
	17.4
	17.5
	17.4
	17.3
	17.1
	16.9
	16.6
	0.1
	25
	1

	96
	7.93
	8.23
	8.46
	8.68
	8.99
	9.21
	9.21
	9.5
	9.57
	9.71
	10.02
	10.09
	10.18
	10.51
	0.1
	25
	1



	Table S4.1 Pu Calculated Stability Constants (Reported as log)
(Uncertainty in fitted values are reported in parentheses as the average of the Uncertainty  across all ligands with associated standard deviation)

	Lig.
	La
1.3±5
	Ce
0.9±5
	Pr
0.7±4
	Nd
0.7±3
	Sm
0.6±3
	Eu
0.6±4
	Gd
0.8±4
	Tb
1.0±5
	Dy
1.2±6
	Ho
1.4±7
	Er
1.7±7
	Tm
2.0±8
	Yb
2.0±8
	Lu
2.2±8
	Ave.
	Err.

	1-101
	6.07
	6.16
	6.24
	6.16
	6.14
	6.23
	6.24
	6.33
	6.40
	6.46
	6.52
	6.54
	6.64
	6.76
	6.35
	0.20

	1-102
	10.54
	10.90
	11.11
	11.05
	11.19
	11.38
	11.38
	11.40
	11.37
	11.47
	11.57
	11.64
	11.88
	12.24
	11.37
	0.40

	2-101
	6.45
	6.45
	6.51
	6.37
	6.34
	6.41
	6.45
	6.63
	6.68
	6.68
	6.80
	6.76
	6.79
	6.75
	6.58
	0.16

	2-102
	11.59
	11.57
	11.82
	11.50
	11.56
	11.58
	11.57
	11.86
	11.88
	11.86
	12.17
	12.15
	12.29
	12.31
	11.84
	0.28

	3-101
	8.39
	8.55
	8.48
	8.46
	8.51
	8.50
	8.46
	8.46
	8.42
	8.47
	8.46
	8.45
	8.39
	8.46
	8.46
	0.04

	3-102
	14.93
	15.42
	15.46
	15.58
	16.01
	16.08
	16.12
	16.07
	16.01
	15.87
	15.68
	15.52
	15.33
	15.64
	15.70
	0.34

	4
	8.78
	8.60
	8.44
	8.44
	8.65
	8.69
	8.76
	8.74
	8.71
	8.80
	8.79
	8.77
	8.82
	8.81
	8.70
	0.12

	5
	7.84
	7.99
	8.19
	8.17
	8.36
	8.35
	8.18
	8.26
	8.34
	8.33
	8.40
	8.28
	8.44
	8.39
	8.25
	0.16

	6-101
	5.56
	5.71
	5.63
	5.65
	5.58
	5.59
	5.68
	5.91
	5.93
	5.90
	6.02
	5.97
	5.98
	5.95
	5.79
	0.17

	6-102
	9.93
	10.17
	10.22
	10.09
	10.06
	10.00
	10.06
	10.41
	10.37
	10.36
	10.62
	10.60
	10.70
	10.71
	10.31
	0.26

	7-101
	7.86
	7.90
	8.17
	8.11
	7.93
	7.93
	7.98
	8.11
	8.18
	8.16
	8.14
	8.09
	8.11
	8.01
	8.05
	0.11

	7-102
	14.13
	14.52
	15.14
	15.20
	15.19
	15.23
	15.31
	15.47
	15.49
	15.41
	15.32
	15.11
	15.03
	
	15.12
	0.37

	8-101
	7.45
	7.58
	7.58
	7.50
	7.43
	7.43
	7.39
	7.43
	7.48
	7.45
	7.49
	7.48
	7.51
	7.49
	7.48
	0.05

	8-102
	13.95
	14.37
	14.59
	14.59
	14.76
	14.71
	14.66
	14.56
	14.33
	14.03
	13.83
	13.49
	13.37
	13.33
	14.18
	0.50

	9-101
	5.75
	5.89
	5.88
	5.85
	5.82
	5.76
	5.77
	5.83
	5.97
	5.92
	6.10
	5.98
	5.99
	5.96
	5.89
	0.10

	9-102
	10.23
	10.64
	10.53
	10.76
	10.63
	10.58
	10.49
	10.50
	10.63
	10.59
	10.87
	10.83
	10.86
	10.85
	10.64
	0.17

	10-101
	8.32
	8.37
	8.42
	8.39
	8.23
	8.20
	8.16
	8.06
	8.03
	8.03
	8.02
	7.97
	7.90
	8.01
	8.15
	0.17

	10-102
	14.64
	14.70
	14.95
	15.05
	14.95
	14.98
	15.08
	14.90
	14.83
	14.82
	14.87
	14.84
	14.81
	14.92
	14.88
	0.12

	10-103
	19.28
	19.24
	19.84
	20.05
	20.06
	20.21
	20.52
	20.32
	20.20
	20.06
	19.97
	19.70
	19.32
	19.04
	19.84
	0.44

	11-101
	11.09
	10.89
	10.75
	10.76
	10.65
	10.63
	10.69
	10.71
	10.75
	10.82
	10.87
	10.89
	10.93
	10.98
	10.82
	0.13

	11-102
	19.16
	19.23
	19.04
	19.16
	19.45
	19.56
	19.56
	19.48
	19.31
	19.29
	19.18
	19.11
	19.18
	19.33
	19.29
	0.16

	12-101
	9.67
	9.87
	9.88
	9.84
	9.95
	9.96
	10.04
	10.11
	10.07
	10.29
	10.37
	10.42
	10.50
	10.46
	10.10
	0.25

	12-102
	16.42
	16.83
	17.04
	17.15
	17.45
	17.55
	17.62
	17.57
	17.60
	17.73
	17.99
	18.16
	18.49
	18.45
	17.57
	0.57

	13
	11.69
	11.73
	11.63
	11.59
	11.48
	
	11.54
	11.41
	11.50
	11.59
	11.59
	11.74
	11.85
	
	11.61
	0.12

	14
	10.55
	10.66
	10.55
	10.48
	10.47
	
	10.60
	10.51
	10.59
	10.66
	10.75
	10.89
	10.91
	
	10.64
	0.14

	15
	10.30
	10.32
	10.23
	10.24
	10.22
	
	10.35
	10.29
	10.38
	10.56
	10.69
	10.77
	10.73
	
	10.42
	0.20

	16
	8.71
	8.87
	8.85
	8.93
	8.82
	
	8.96
	8.96
	9.08
	9.26
	9.40
	9.41
	9.39
	
	9.05
	0.24

	17
	10.40
	10.35
	10.27
	10.34
	10.28
	10.38
	10.44
	10.42
	10.49
	10.61
	10.64
	10.65
	10.73
	10.85
	10.49
	0.17

	18
	11.52
	11.42
	11.19
	11.16
	10.92
	
	
	
	
	
	10.78
	
	
	
	11.16
	0.26

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	17.99
	17.80
	16.93
	16.88
	16.59
	17.32
	17.21
	16.84
	16.64
	16.56
	16.64
	16.40
	16.95
	16.24
	16.93
	0.48

	22
	18.13
	18.12
	18.01
	17.95
	18.17
	18.37
	18.36
	18.14
	18.59
	18.87
	19.10
	19.18
	19.62
	19.74
	18.59
	0.58

	23
	11.91
	11.94
	11.96
	12.04
	12.48
	12.75
	12.99
	13.12
	13.64
	13.70
	13.83
	14.03
	14.19
	14.30
	13.06
	0.86

	24
	17.54
	17.31
	17.17
	17.17
	17.08
	17.28
	17.20
	17.36
	17.55
	17.71
	17.87
	18.06
	18.20
	18.38
	17.56
	0.40

	25
	15.72
	15.82
	15.77
	15.65
	15.75
	15.88
	16.08
	16.37
	16.58
	16.77
	16.84
	17.02
	17.20
	17.32
	16.34
	0.58

	26
	15.06
	15.19
	15.06
	15.05
	15.17
	15.40
	15.60
	15.91
	16.21
	16.41
	16.57
	16.66
	16.75
	16.87
	15.85
	0.68

	27
	15.06
	15.19
	15.06
	15.05
	15.27
	15.50
	15.70
	16.00
	16.21
	16.32
	16.57
	16.66
	16.84
	16.87
	15.88
	0.67

	28
	11.43
	11.77
	11.83
	11.75
	12.15
	12.46
	12.64
	13.09
	13.30
	13.50
	13.59
	13.70
	13.77
	13.83
	12.77
	0.84

	29
	11.16
	12.19
	
	12.00
	12.14
	12.27
	12.47
	12.57
	12.70
	12.71
	12.89
	12.85
	13.00
	12.91
	12.45
	0.49

	30
	17.80
	17.70
	17.50
	17.45
	17.39
	17.41
	17.60
	17.67
	17.95
	18.14
	18.28
	18.46
	18.72
	18.75
	17.92
	0.46

	31
	17.80
	17.60
	17.50
	17.45
	17.39
	17.41
	17.51
	17.67
	17.95
	18.14
	18.28
	18.46
	18.63
	18.75
	17.90
	0.46

	32
	17.58
	17.49
	17.29
	17.25
	17.20
	17.32
	17.41
	17.67
	17.86
	18.05
	18.19
	18.37
	18.54
	18.57
	17.77
	0.47

	33
	17.69
	17.60
	17.29
	17.35
	17.30
	17.32
	17.41
	17.67
	18.05
	18.05
	18.01
	18.37
	18.45
	18.57
	17.79
	0.44

	34
	16.52
	16.50
	16.47
	16.25
	16.18
	16.21
	16.16
	15.98
	15.92
	15.95
	15.99
	16.03
	16.16
	16.23
	16.18
	0.19

	35
	17.82
	17.58
	17.39
	17.25
	17.32
	17.55
	17.64
	17.90
	18.26
	18.29
	18.46
	18.46
	18.54
	18.66
	17.94
	0.48

	36
	15.83
	16.13
	16.07
	16.12
	15.89
	16.12
	16.11
	15.83
	15.81
	15.92
	15.98
	16.10
	16.21
	16.15
	16.02
	0.13

	37
	16.60
	16.45
	16.28
	16.25
	16.23
	16.36
	16.46
	16.74
	16.95
	17.14
	17.29
	17.38
	17.65
	17.68
	16.82
	0.51

	38
	17.47
	16.97
	16.68
	16.65
	16.52
	16.55
	16.55
	16.65
	16.76
	16.96
	17.11
	17.11
	17.20
	17.41
	16.90
	0.31

	39
	15.28
	15.13
	15.25
	15.14
	15.01
	15.05
	15.06
	15.07
	15.00
	15.02
	14.94
	14.84
	14.84
	14.81
	15.03
	0.14

	40
	6.46
	6.49
	6.59
	6.74
	6.91
	7.06
	6.82
	7.29
	7.59
	7.59
	7.53
	7.51
	7.53
	7.49
	7.11
	0.42

	41
	11.48
	
	11.59
	11.64
	11.75
	
	11.95
	12.45
	12.52
	12.59
	13.07
	13.01
	
	12.87
	12.26
	0.57

	42
	13.84
	13.88
	13.99
	14.16
	14.37
	14.38
	14.42
	14.24
	14.10
	14.06
	14.02
	14.11
	14.36
	14.94
	14.20
	0.27

	43
	12.22
	12.12
	12.24
	12.16
	12.14
	12.20
	12.25
	12.43
	12.56
	12.69
	12.80
	12.90
	12.92
	12.94
	12.47
	0.31

	44
	11.46
	11.50
	11.59
	11.48
	11.49
	11.61
	11.69
	11.91
	12.02
	12.19
	12.29
	12.31
	12.40
	12.42
	11.88
	0.36

	45
	9.52
	
	
	
	8.92
	9.20
	9.31
	9.70
	9.76
	9.98
	10.00
	10.16
	10.12
	10.16
	9.71
	0.41

	46
	9.70
	9.90
	9.82
	9.67
	9.78
	9.80
	9.99
	10.03
	10.16
	10.19
	10.30
	10.32
	10.36
	10.34
	10.02
	0.24

	47
	10.81
	10.84
	11.04
	10.96
	11.14
	11.31
	11.46
	11.64
	11.82
	12.13
	12.30
	12.29
	12.38
	12.49
	11.61
	0.60

	48
	12.34
	12.34
	12.48
	12.53
	12.91
	13.16
	13.16
	13.54
	13.68
	13.66
	13.75
	13.80
	14.08
	14.16
	13.26
	0.62

	49
	12.10
	
	12.17
	12.28
	12.61
	12.86
	13.11
	13.46
	13.73
	13.93
	14.17
	14.30
	14.38
	14.51
	13.36
	0.85

	50
	17.69
	17.49
	17.29
	17.35
	17.30
	17.51
	17.51
	17.67
	17.95
	18.05
	18.19
	18.37
	18.54
	18.66
	17.83
	0.45

	51
	17.69
	17.60
	17.40
	17.35
	17.30
	17.32
	17.51
	17.67
	17.86
	18.05
	18.10
	18.37
	18.45
	18.57
	17.80
	0.42

	52
	12.82
	11.98
	11.85
	11.51
	11.11
	11.42
	11.52
	11.66
	11.32
	11.11
	11.19
	11.24
	11.00
	11.37
	11.51
	0.45

	53-101
	7.34
	7.52
	7.67
	7.72
	7.72
	7.81
	7.63
	7.63
	7.71
	7.78
	7.88
	7.91
	7.99
	8.09
	7.74
	0.19

	53-102
	12.51
	12.67
	12.99
	13.34
	13.58
	13.89
	13.42
	13.68
	13.92
	14.15
	14.61
	14.77
	15.09
	15.68
	13.88
	0.88

	54
	17.60
	17.66
	17.85
	17.97
	18.30
	18.26
	18.13
	18.24
	18.32
	18.29
	18.33
	18.29
	18.36
	18.48
	18.15
	0.26

	55
	7.29
	
	
	
	
	
	6.45
	6.53
	6.51
	6.40
	6.44
	6.43
	6.35
	6.31
	6.52
	0.28

	56
	8.96
	8.87
	9.11
	9.03
	9.21
	9.44
	9.37
	9.74
	9.76
	9.91
	9.97
	10.04
	10.02
	9.95
	9.53
	0.42

	57
	12.87
	13.17
	13.21
	12.98
	13.08
	13.03
	12.59
	13.11
	12.96
	12.94
	12.86
	12.82
	12.77
	12.71
	12.94
	0.17

	58
	14.88
	14.52
	14.54
	14.69
	14.82
	14.80
	14.79
	14.31
	14.38
	14.33
	14.17
	14.09
	14.19
	14.02
	14.46
	0.28

	59
	7.03
	7.47
	7.23
	7.56
	7.47
	7.56
	7.71
	8.22
	8.34
	8.40
	8.42
	8.55
	8.59
	8.63
	7.94
	0.54

	60
	12.74
	12.96
	12.88
	12.68
	12.72
	12.75
	12.69
	12.57
	12.54
	12.50
	12.43
	12.62
	12.65
	12.77
	12.68
	0.14

	61
	11.65
	11.81
	11.90
	11.93
	11.87
	11.94
	11.87
	11.66
	11.58
	11.52
	11.37
	11.19
	11.16
	11.10
	11.61
	0.29

	62
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	63
	22.26
	22.40
	22.42
	22.32
	22.16
	22.35
	22.16
	21.94
	21.73
	21.39
	21.30
	21.07
	20.77
	20.55
	21.77
	0.62

	64
	15.56
	
	
	
	15.84
	
	15.94
	
	16.49
	
	
	
	
	15.22
	15.81
	0.42

	65
	18.66
	18.80
	18.66
	18.59
	18.63
	18.71
	18.69
	18.15
	17.99
	17.82
	17.60
	17.48
	17.48
	17.27
	18.18
	0.54

	66
	15.28
	
	
	15.35
	
	
	15.89
	
	15.67
	
	
	
	
	16.07
	15.65
	0.30

	67
	17.80
	
	
	17.05
	
	
	16.74
	
	17.04
	
	
	
	
	17.23
	17.17
	0.35

	68
	18.02
	
	
	17.15
	
	
	16.55
	
	16.21
	
	
	
	
	15.89
	16.76
	0.75

	69
	16.99
	17.21
	17.19
	17.09
	16.90
	16.86
	16.83
	16.67
	16.43
	16.25
	16.11
	15.86
	15.85
	15.78
	16.57
	0.50

	70
	13.97
	14.26
	14.77
	14.75
	14.84
	14.83
	14.57
	14.40
	14.16
	13.79
	13.50
	13.33
	13.32
	13.15
	14.12
	0.59

	71
	4.13
	
	3.84
	3.75
	3.86
	3.87
	3.59
	3.69
	3.69
	3.50
	3.45
	3.34
	3.28
	3.34
	3.64
	0.24

	72
	24.37
	
	22.89
	22.54
	21.93
	21.82
	21.79
	21.48
	21.25
	21.23
	21.18
	21.15
	20.69
	21.35
	21.82
	0.93

	73-101
	3.47
	3.55
	3.59
	3.55
	3.56
	3.60
	3.67
	3.82
	3.92
	3.93
	3.96
	3.94
	3.93
	3.90
	3.74
	0.18

	73-102
	6.70
	6.85
	6.95
	6.90
	6.90
	6.92
	6.94
	7.05
	7.16
	7.19
	7.29
	7.31
	7.36
	7.35
	7.06
	0.21

	73-103
	9.20
	9.49
	9.64
	9.64
	9.63
	9.66
	9.64
	9.61
	9.67
	9.70
	9.86
	9.89
	10.01
	10.02
	9.69
	0.20

	74
	10.42
	
	
	11.12
	
	10.91
	
	
	10.99
	
	
	
	
	11.63
	11.01
	0.39

	75
	8.71
	
	
	8.56
	
	8.76
	
	
	8.89
	
	
	
	
	8.70
	8.72
	0.11

	76
	5.89
	5.97
	5.98
	5.94
	6.07
	6.25
	6.27
	6.68
	6.72
	6.76
	6.82
	6.83
	6.84
	6.75
	6.41
	0.37

	77-101
	2.15
	
	
	2.44
	2.48
	2.48
	2.26
	2.60
	
	2.76
	2.68
	
	
	2.62
	2.50
	0.19

	77-102
	4.12
	
	
	4.46
	4.75
	4.66
	4.26
	4.49
	
	4.58
	4.63
	
	
	4.52
	4.50
	0.19

	77-103
	5.43
	
	
	5.96
	6.58
	6.39
	5.69
	6.35
	
	6.31
	6.17
	
	
	6.31
	6.13
	0.35

	78-101
	8.17
	8.38
	8.37
	8.58
	8.34
	8.33
	8.23
	8.27
	8.34
	8.37
	8.47
	8.50
	8.59
	8.65
	8.40
	0.14

	78-102
	14.63
	15.13
	15.44
	16.53
	15.92
	16.01
	15.86
	15.85
	15.69
	15.47
	15.39
	15.33
	15.52
	15.59
	15.60
	0.43

	79
	
	
	18.78
	
	17.97
	17.61
	
	
	
	
	
	
	
	
	18.12
	0.49

	80
	
	
	18.62
	
	17.54
	17.22
	
	
	
	
	
	
	
	16.15
	17.38
	0.88

	81
	
	
	18.67
	
	
	17.93
	
	
	
	
	
	
	
	17.15
	17.92
	0.62

	82
	
	
	17.73
	
	
	17.54
	
	
	
	
	
	
	
	15.85
	17.04
	0.84

	83
	16.78
	16.39
	16.19
	16.14
	16.23
	16.55
	16.36
	16.37
	16.31
	16.23
	16.20
	16.04
	16.12
	16.24
	16.30
	0.18

	84
	17.46
	17.55
	17.45
	17.38
	17.34
	17.40
	17.23
	17.07
	16.85
	16.70
	16.46
	16.13
	16.96
	15.90
	16.99
	0.51

	85
	13.42
	13.79
	13.91
	13.87
	13.98
	13.98
	13.94
	13.80
	13.68
	13.47
	13.23
	12.99
	12.82
	12.57
	13.53
	0.45

	86
	14.31
	14.62
	14.56
	14.45
	14.49
	14.42
	14.37
	14.11
	13.94
	13.78
	13.58
	13.50
	13.58
	13.50
	14.09
	0.41

	87
	11.32
	11.49
	11.43
	11.32
	11.19
	11.11
	11.06
	10.89
	10.83
	10.81
	10.84
	10.82
	10.81
	10.82
	11.05
	0.24

	88
	11.40
	
	10.74
	10.54
	10.27
	10.25
	10.30
	10.31
	10.29
	10.36
	10.43
	10.47
	10.56
	10.62
	10.50
	0.30

	89
	23.71
	23.78
	23.60
	23.34
	22.99
	22.97
	22.75
	22.41
	22.26
	22.05
	21.90
	21.60
	21.50
	21.35
	22.59
	0.81

	90
	14.48
	14.52
	
	14.50
	14.54
	14.72
	15.01
	14.80
	
	15.12
	
	14.97
	
	14.91
	14.76
	0.23

	91
	20.55
	20.21
	
	20.00
	20.23
	21.52
	21.75
	21.52
	
	21.85
	
	21.68
	
	21.67
	21.10
	0.71

	92
	6.85
	6.81
	6.81
	6.86
	6.97
	6.87
	6.83
	6.72
	6.60
	6.40
	6.17
	5.89
	5.72
	5.32
	6.49
	0.50

	93
	10.70
	11.09
	11.20
	11.26
	11.04
	11.13
	10.99
	10.73
	10.68
	10.44
	10.19
	9.74
	9.63
	9.20
	10.57
	0.63

	94
	13.28
	13.00
	12.61
	12.34
	11.89
	11.76
	11.66
	11.34
	11.14
	10.73
	10.76
	10.45
	10.19
	10.08
	11.52
	0.99

	95
	
	
	15.56
	15.65
	16.23
	16.32
	16.30
	16.19
	16.12
	15.95
	15.75
	15.41
	15.14
	14.81
	15.79
	0.47

	96
	8.31
	8.31
	8.30
	8.34
	8.40
	8.60
	8.65
	8.85
	8.87
	8.95
	9.17
	9.12
	9.11
	9.36
	8.74
	0.36




	Table 4.2. Am Calculated Stability Constants (Reported as log)
(Uncertainty in fitted values are reported in parentheses as the average of the uncertainty  across all ligands with associated standard deviation)

	Lig.
	La
(0.8 ± 3)
	Ce
(0.6 ± 4)
	Pr
(0.5 ± 3)
	Nd
(0.4 ± 3)
	Sm
(0.4 ± 3)
	Eu
(0.5 ± 3)
	Gd
(0.6 ± 3)
	Tb
(0.8 ± 4)
	Dy
(1.1 ± 5)
	Ho
(1.2 ± 6)
	Er
(1.3 ± 7)
	Tm
(1.6 ± 8)
	Yb
(1.5 ± 8)
	Lu
(1.5 ± 8)
	Ave.
	Err.

	1-101
	6.54
	6.67
	6.75
	6.69
	6.67
	6.74
	6.75
	6.82
	6.87
	6.92
	6.96
	6.98
	7.05
	7.15
	6.83
	0.16

	1-102
	11.32
	11.71
	11.92
	11.87
	12.03
	12.22
	12.21
	12.21
	12.17
	12.26
	12.37
	12.43
	12.67
	13.04
	12.17
	0.40

	2-101
	6.95
	6.98
	7.03
	6.91
	6.89
	6.93
	6.98
	7.14
	7.17
	7.15
	7.26
	7.22
	7.22
	7.14
	7.07
	0.12

	2-102
	12.44
	12.42
	12.68
	12.35
	12.42
	12.43
	12.41
	12.71
	12.71
	12.68
	13.00
	12.98
	13.12
	13.11
	12.68
	0.27

	3-101
	9.02
	9.21
	9.13
	9.13
	9.19
	9.15
	9.11
	9.09
	9.02
	9.07
	9.04
	9.02
	8.94
	8.97
	9.08
	0.08

	3-102
	16.00
	16.51
	16.55
	16.68
	17.14
	17.21
	17.25
	17.18
	17.12
	16.97
	16.75
	16.59
	16.37
	16.69
	16.79
	0.36

	4
	9.44
	9.26
	9.09
	9.11
	9.33
	9.36
	9.43
	9.39
	9.33
	9.42
	9.39
	9.37
	9.39
	9.35
	9.33
	0.10

	5
	8.44
	8.62
	8.82
	8.82
	9.03
	9.00
	8.81
	8.87
	8.94
	8.91
	8.97
	8.84
	8.98
	8.90
	8.85
	0.15

	6-101
	6.01
	6.19
	6.10
	6.15
	6.08
	6.07
	6.16
	6.37
	6.37
	6.32
	6.43
	6.37
	6.35
	6.27
	6.23
	0.13

	6-102
	10.66
	10.93
	10.98
	10.85
	10.83
	10.75
	10.81
	11.16
	11.10
	11.08
	11.35
	11.32
	11.41
	11.39
	11.05
	0.24

	7-101
	8.46
	8.52
	8.80
	8.76
	8.58
	8.55
	8.60
	8.71
	8.77
	8.73
	8.69
	8.64
	8.63
	8.49
	8.64
	0.11

	7-102
	15.15
	15.55
	16.20
	16.28
	16.27
	16.30
	16.39
	16.55
	16.56
	16.47
	16.37
	16.15
	16.05
	
	16.18
	0.39

	8-101
	8.02
	8.18
	8.17
	8.11
	8.04
	8.02
	7.97
	7.99
	8.03
	7.98
	8.00
	7.99
	7.98
	7.93
	8.03
	0.07

	8-102
	14.95
	15.40
	15.62
	15.63
	15.81
	15.75
	15.69
	15.58
	15.33
	15.00
	14.78
	14.41
	14.27
	14.20
	15.17
	0.55

	9-101
	6.21
	6.38
	6.36
	6.36
	6.33
	6.24
	6.25
	6.28
	6.42
	6.34
	6.52
	6.38
	6.36
	6.28
	6.34
	0.08

	9-102
	10.98
	11.43
	11.30
	11.56
	11.44
	11.36
	11.27
	11.26
	11.38
	11.33
	11.61
	11.57
	11.58
	11.55
	11.40
	0.17

	10-101
	8.95
	9.02
	9.07
	9.05
	8.89
	8.84
	8.79
	8.66
	8.61
	8.59
	8.57
	8.50
	8.41
	8.49
	8.75
	0.22

	10-102
	15.68
	15.74
	16.01
	16.12
	16.02
	16.04
	16.14
	15.94
	15.86
	15.84
	15.88
	15.86
	15.82
	15.92
	15.92
	0.13

	10-103
	20.63
	20.57
	21.20
	21.43
	21.43
	21.59
	21.92
	21.71
	21.58
	21.44
	21.34
	21.05
	20.65
	20.34
	21.21
	0.46

	11-101
	11.90
	11.70
	11.54
	11.56
	11.46
	11.41
	11.48
	11.48
	11.51
	11.57
	11.61
	11.63
	11.66
	11.68
	11.59
	0.12

	11-102
	20.50
	20.56
	20.36
	20.47
	20.78
	20.90
	20.91
	20.82
	20.63
	20.61
	20.50
	20.42
	20.50
	20.66
	20.62
	0.17

	12-101
	10.38
	10.61
	10.61
	10.59
	10.71
	10.71
	10.78
	10.84
	10.79
	11.01
	11.08
	11.12
	11.19
	11.12
	10.83
	0.24

	12-102
	17.59
	18.01
	18.23
	18.35
	18.67
	18.76
	18.84
	18.78
	18.81
	18.95
	19.22
	19.41
	19.76
	19.71
	18.79
	0.60

	13
	12.54
	12.59
	12.47
	12.44
	12.34
	
	12.38
	12.23
	12.31
	12.39
	12.39
	12.54
	12.64
	
	12.44
	0.12

	14
	11.33
	11.45
	11.33
	11.27
	11.27
	
	11.38
	11.27
	11.33
	11.40
	11.49
	11.63
	11.64
	
	11.40
	0.12

	15
	11.06
	11.09
	10.99
	11.01
	11.00
	
	11.12
	11.04
	11.12
	11.29
	11.42
	11.50
	11.44
	
	11.17
	0.18

	16
	9.37
	9.55
	9.52
	9.63
	9.52
	
	9.64
	9.62
	9.73
	9.91
	10.05
	10.05
	10.00
	
	9.72
	0.22

	17
	11.17
	11.12
	11.03
	11.12
	11.06
	11.15
	11.21
	11.17
	11.23
	11.35
	11.37
	11.37
	11.44
	11.54
	11.24
	0.15

	18
	12.36
	12.26
	12.01
	11.99
	11.75
	
	
	
	
	
	11.52
	
	
	
	11.98
	0.29

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	20.09
	20.35
	19.33
	19.36
	19.04
	20.17
	20.09
	19.76
	19.60
	19.53
	19.61
	19.30
	20.19
	19.04
	19.67
	0.42

	22
	19.41
	19.38
	19.25
	19.19
	18.60
	19.33
	19.63
	19.29
	19.19
	19.49
	19.80
	20.49
	20.97
	21.09
	19.65
	0.69

	23
	12.78
	12.81
	12.83
	12.92
	13.40
	13.67
	13.92
	14.05
	14.59
	14.64
	14.77
	14.98
	15.14
	15.25
	13.98
	0.89

	24
	18.78
	18.53
	18.37
	18.37
	18.28
	18.48
	18.40
	18.56
	18.76
	18.93
	19.09
	19.30
	19.45
	19.63
	18.78
	0.42

	25
	16.84
	16.93
	16.87
	16.76
	16.86
	16.99
	17.20
	17.51
	17.73
	17.93
	17.99
	18.19
	18.37
	18.50
	17.48
	0.61

	26
	16.14
	16.27
	16.12
	16.12
	16.25
	16.48
	16.69
	17.01
	17.34
	17.54
	17.70
	17.81
	17.89
	18.01
	16.96
	0.71

	27
	16.14
	16.27
	16.12
	16.12
	16.35
	16.59
	16.80
	17.11
	17.34
	17.44
	17.70
	17.81
	17.99
	18.01
	16.98
	0.70

	28
	12.26
	12.64
	12.69
	12.61
	13.05
	13.36
	13.55
	14.02
	14.22
	14.43
	14.52
	14.64
	14.70
	14.74
	13.67
	0.87

	29
	11.97
	13.08
	
	12.88
	13.04
	13.16
	13.36
	13.46
	13.59
	13.59
	13.77
	13.73
	13.87
	13.76
	13.33
	0.50

	30
	19.06
	18.94
	18.71
	18.66
	18.60
	18.62
	18.82
	18.89
	19.19
	19.39
	19.54
	19.73
	20.01
	20.03
	19.16
	0.48

	31
	19.06
	18.83
	18.71
	18.66
	18.60
	18.62
	18.72
	18.89
	19.19
	19.39
	19.54
	19.73
	19.91
	20.03
	19.13
	0.48

	32
	18.82
	18.72
	18.50
	18.45
	18.40
	18.52
	18.62
	18.89
	19.09
	19.29
	19.44
	19.63
	19.81
	19.84
	19.00
	0.50

	33
	18.94
	18.83
	18.50
	18.56
	18.50
	18.52
	18.62
	18.89
	19.29
	19.29
	19.25
	19.63
	19.72
	19.84
	19.03
	0.46

	34
	17.69
	17.66
	17.62
	17.39
	17.31
	17.34
	17.29
	17.09
	17.02
	17.05
	17.08
	17.12
	17.26
	17.32
	17.30
	0.22

	35
	19.08
	18.80
	18.59
	18.45
	18.52
	18.76
	18.86
	19.14
	19.51
	19.55
	19.73
	19.73
	19.81
	19.94
	19.18
	0.50

	36
	16.96
	17.27
	17.20
	17.25
	17.01
	17.25
	17.23
	16.94
	16.91
	17.01
	17.07
	17.20
	17.31
	17.23
	17.13
	0.14

	37
	17.77
	17.60
	17.41
	17.39
	17.38
	17.50
	17.61
	17.90
	18.12
	18.32
	18.48
	18.57
	18.85
	18.88
	17.98
	0.53

	38
	18.71
	18.16
	17.85
	17.82
	17.68
	17.71
	17.71
	17.81
	17.92
	18.12
	18.28
	18.29
	18.37
	18.59
	18.07
	0.33

	39
	16.37
	16.20
	16.32
	16.22
	16.08
	16.11
	16.12
	16.13
	16.04
	16.05
	15.96
	15.86
	15.84
	15.80
	16.08
	0.16

	40
	6.96
	7.02
	7.12
	7.31
	7.49
	7.63
	7.36
	7.84
	8.14
	8.12
	8.05
	8.01
	8.01
	7.93
	7.64
	0.41

	41
	12.32
	
	12.43
	12.50
	12.63
	
	12.82
	13.34
	13.39
	13.46
	13.96
	13.90
	
	13.71
	13.13
	0.58

	42
	14.83
	14.87
	14.98
	15.18
	15.40
	15.40
	15.44
	15.24
	15.08
	15.03
	14.99
	15.07
	15.34
	15.94
	15.20
	0.28

	43
	13.10
	13.00
	13.12
	13.06
	13.04
	13.08
	13.13
	13.31
	13.44
	13.56
	13.68
	13.78
	13.79
	13.79
	13.35
	0.30

	44
	12.30
	12.35
	12.43
	12.33
	12.35
	12.46
	12.54
	12.76
	12.87
	13.03
	13.13
	13.15
	13.23
	13.23
	12.73
	0.36

	45
	10.23
	
	
	
	9.62
	9.90
	10.01
	10.40
	10.46
	10.68
	10.68
	10.85
	10.78
	10.80
	10.40
	0.39

	46
	10.42
	10.64
	10.55
	10.41
	10.53
	10.54
	10.73
	10.76
	10.89
	10.90
	11.00
	11.02
	11.04
	10.99
	10.74
	0.22

	47
	11.60
	11.64
	11.85
	11.78
	11.97
	12.14
	12.29
	12.47
	12.65
	12.97
	13.14
	13.13
	13.21
	13.31
	12.44
	0.60

	48
	13.23
	13.24
	13.38
	13.45
	13.86
	14.10
	14.10
	14.49
	14.63
	14.60
	14.70
	14.74
	15.03
	15.10
	14.19
	0.64

	49
	12.98
	
	13.05
	13.19
	13.54
	13.79
	14.05
	14.41
	14.69
	14.90
	15.14
	15.28
	15.35
	15.47
	14.29
	0.88

	50
	18.94
	18.72
	18.50
	18.56
	18.50
	18.72
	18.72
	18.89
	19.19
	19.29
	19.44
	19.63
	19.81
	19.94
	19.06
	0.47

	51
	18.94
	18.83
	18.60
	18.56
	18.50
	18.52
	18.72
	18.89
	19.09
	19.29
	19.35
	19.63
	19.72
	19.84
	19.03
	0.45

	52
	13.75
	12.86
	12.71
	12.36
	11.94
	12.26
	12.36
	12.49
	12.11
	11.88
	11.95
	12.01
	11.73
	12.11
	12.32
	0.50

	53-101
	7.90
	8.11
	8.27
	8.34
	8.35
	8.42
	8.22
	8.20
	8.27
	8.33
	8.41
	8.45
	8.50
	8.57
	8.31
	0.17

	53-102
	13.42
	13.59
	13.92
	14.31
	14.56
	14.88
	14.38
	14.64
	14.89
	15.13
	15.61
	15.78
	16.11
	16.73
	14.85
	0.92

	54
	18.85
	18.89
	19.09
	19.21
	19.57
	19.52
	19.39
	19.49
	19.58
	19.55
	19.59
	19.54
	19.62
	19.75
	19.40
	0.27

	55
	7.85
	
	
	
	
	
	6.98
	7.03
	6.99
	6.85
	6.88
	6.86
	6.75
	6.66
	6.98
	0.33

	56
	9.63
	9.55
	9.80
	9.73
	9.93
	10.15
	10.07
	10.45
	10.46
	10.60
	10.66
	10.72
	10.68
	10.58
	10.21
	0.41

	57
	13.80
	14.12
	14.16
	13.93
	14.03
	13.97
	13.50
	14.04
	13.86
	13.84
	13.74
	13.70
	13.63
	13.54
	13.85
	0.20

	58
	15.94
	15.55
	15.57
	15.74
	15.87
	15.84
	15.83
	15.31
	15.37
	15.32
	15.14
	15.05
	15.14
	14.94
	15.47
	0.32

	59
	7.57
	8.06
	7.80
	8.17
	8.08
	8.16
	8.31
	8.83
	8.94
	8.99
	8.99
	9.13
	9.15
	9.16
	8.52
	0.54

	60
	13.66
	13.89
	13.80
	13.61
	13.65
	13.67
	13.61
	13.47
	13.42
	13.36
	13.28
	13.49
	13.50
	13.61
	13.57
	0.16

	61
	12.50
	12.68
	12.76
	12.80
	12.75
	12.81
	12.73
	12.50
	12.40
	12.32
	12.14
	11.95
	11.90
	11.81
	12.43
	0.34

	62
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	63
	24.91
	25.87
	25.98
	26.01
	25.93
	26.50
	26.37
	26.36
	26.30
	25.92
	25.83
	25.54
	25.45
	24.91
	25.85
	0.48

	64
	16.66
	
	
	
	16.96
	
	17.06
	
	17.63
	
	
	
	
	16.24
	16.91
	0.46

	65
	19.98
	20.11
	19.94
	19.87
	19.91
	20.00
	19.97
	19.41
	19.23
	19.05
	18.80
	18.68
	18.67
	18.44
	19.43
	0.58

	66
	16.37
	
	
	16.44
	
	
	17.00
	
	16.75
	
	
	
	
	17.15
	16.74
	0.30

	67
	19.06
	
	
	18.24
	
	
	17.91
	
	18.21
	
	
	
	
	18.40
	18.36
	0.38

	68
	19.29
	
	
	18.35
	
	
	17.71
	
	17.34
	
	
	
	
	16.96
	17.93
	0.82

	69
	18.19
	18.41
	18.39
	18.28
	18.08
	18.03
	18.00
	17.82
	17.57
	17.36
	17.22
	16.94
	16.93
	16.84
	17.72
	0.55

	70
	14.97
	15.27
	15.81
	15.80
	15.90
	15.88
	15.60
	15.41
	15.14
	14.74
	14.43
	14.24
	14.22
	14.01
	15.10
	0.65

	71
	4.48
	
	4.20
	4.13
	4.26
	4.24
	3.94
	4.01
	3.99
	3.76
	3.69
	3.56
	3.46
	3.47
	3.94
	0.31

	72
	26.06
	
	24.44
	24.07
	23.41
	23.30
	23.28
	22.94
	22.70
	22.69
	22.63
	22.61
	22.12
	22.83
	23.31
	1.00

	73-101
	3.78
	3.89
	3.93
	3.91
	3.94
	3.95
	4.02
	4.15
	4.23
	4.22
	4.23
	4.20
	4.15
	4.07
	4.05
	0.14

	73-102
	7.22
	7.40
	7.50
	7.47
	7.48
	7.47
	7.49
	7.59
	7.68
	7.70
	7.78
	7.80
	7.83
	7.79
	7.59
	0.17

	73-103
	9.88
	10.21
	10.36
	10.38
	10.38
	10.38
	10.36
	10.31
	10.36
	10.38
	10.53
	10.56
	10.67
	10.65
	10.39
	0.19

	74
	11.19
	
	
	11.95
	
	11.72
	
	
	11.76
	
	
	
	
	12.39
	11.80
	0.39

	75
	9.37
	
	
	9.23
	
	9.43
	
	
	9.53
	
	
	
	
	9.23
	9.36
	0.12

	76-101
	6.36
	6.47
	6.47
	6.46
	6.60
	6.77
	6.78
	7.19
	7.22
	7.24
	7.28
	7.28
	7.27
	7.14
	6.90
	0.36

	76-102
	10.85
	11.00
	11.06
	10.97
	11.19
	11.35
	11.45
	12.07
	12.02
	12.13
	12.33
	12.34
	12.40
	12.33
	11.68
	0.58

	77-101
	2.37
	
	
	2.74
	2.79
	2.76
	2.52
	2.85
	
	2.97
	2.85
	
	
	2.70
	2.73
	0.17

	77-102
	4.47
	
	
	4.89
	5.20
	5.08
	4.65
	4.86
	
	4.91
	4.94
	
	
	4.74
	4.86
	0.21

	77-103
	5.87
	
	
	6.48
	7.14
	6.91
	6.17
	6.84
	
	6.75
	6.59
	
	
	6.66
	6.60
	0.37

	78-101
	8.79
	9.03
	9.01
	9.25
	9.01
	8.97
	8.86
	8.88
	8.94
	8.96
	9.05
	9.07
	9.15
	9.18
	9.01
	0.12

	78-102
	15.67
	16.20
	16.53
	17.69
	17.04
	17.13
	16.97
	16.96
	16.78
	16.54
	16.45
	16.38
	16.57
	16.64
	16.68
	0.46

	79
	
	
	20.07
	
	19.22
	18.82
	
	
	
	
	
	
	
	
	19.37
	0.52

	80
	
	
	19.90
	
	18.76
	18.42
	
	
	
	
	
	
	
	17.24
	18.58
	0.95

	81
	
	
	19.96
	
	
	19.17
	
	
	
	
	
	
	
	18.31
	19.15
	0.67

	82
	
	
	18.96
	
	
	18.75
	
	
	
	
	
	
	
	16.92
	18.21
	0.92

	83
	17.97
	17.55
	17.33
	17.28
	17.38
	17.71
	17.50
	17.51
	17.43
	17.35
	17.32
	17.13
	17.22
	17.34
	17.43
	0.21

	84
	18.69
	18.77
	18.66
	18.59
	18.55
	18.61
	18.43
	18.25
	18.01
	17.85
	17.59
	17.23
	18.11
	16.97
	18.16
	0.55

	85
	14.39
	14.78
	14.89
	14.87
	14.98
	14.98
	14.93
	14.77
	14.63
	14.40
	14.14
	13.88
	13.68
	13.40
	14.48
	0.50

	86
	15.33
	15.66
	15.59
	15.48
	15.52
	15.44
	15.39
	15.10
	14.91
	14.73
	14.51
	14.42
	14.50
	14.40
	15.07
	0.46

	87
	12.15
	12.33
	12.27
	12.16
	12.02
	11.92
	11.88
	11.68
	11.60
	11.56
	11.58
	11.56
	11.53
	11.51
	11.84
	0.29

	88
	12.23
	
	11.53
	11.33
	11.05
	11.02
	11.07
	11.06
	11.02
	11.08
	11.15
	11.18
	11.26
	11.30
	11.25
	0.32

	89
	25.36
	25.40
	25.20
	24.91
	24.54
	24.53
	24.29
	23.93
	23.78
	23.57
	23.41
	23.09
	22.98
	22.83
	24.13
	0.86

	90
	15.52
	15.55
	
	15.54
	15.59
	15.76
	16.07
	15.84
	
	16.16
	
	15.99
	
	15.91
	15.79
	0.22

	91
	21.99
	21.60
	
	21.38
	21.61
	22.98
	23.22
	22.99
	
	23.35
	
	23.17
	
	23.17
	22.55
	0.76

	92
	7.38
	7.36
	7.36
	7.43
	7.55
	7.42
	7.38
	7.23
	7.09
	6.85
	6.59
	6.29
	6.07
	5.60
	6.97
	0.58

	93
	11.48
	11.91
	12.02
	12.09
	11.87
	11.95
	11.79
	11.50
	11.43
	11.16
	10.89
	10.40
	10.26
	9.77
	11.32
	0.71

	94
	14.24
	13.94
	13.52
	13.25
	12.77
	12.61
	12.51
	12.15
	11.92
	11.48
	11.50
	11.16
	10.86
	10.72
	12.33
	1.09

	95
	
	
	16.66
	16.76
	17.38
	17.46
	17.43
	17.31
	17.24
	17.05
	16.83
	16.46
	16.16
	15.80
	16.88
	0.51

	96
	8.94
	8.95
	8.94
	9.00
	9.08
	9.26
	9.31
	9.50
	9.50
	9.58
	9.79
	9.73
	9.70
	9.94
	9.37
	0.34



	Table 4.3. Am Calculated Stability Constants for Bis and Tris Complex Forming Ligands (Reported as log)
(Uncertainty in fitted values are reported in parentheses as the average of the uncertainty  across all ligands with associated standard deviation)

	Lig.
	La
(1.1 ± 2)
	Ce
(1.2 ± 2)
	Pr
(0.9 ± 1)
	Nd
(0.8 ± 2)
	Sm
(1.0 ± 2)
	Eu
(1.0 ± 2)
	Gd
(0.9 ± 2)
	Tb
(1.0 ± 2)
	Dy
(1.0 ± 2)
	Ho
(1.0 ± 2)
	Er
(1.1 ± 2)
	Tm
(1.2 ± 2)
	Yb
(1.5 ± 2)
	Lu
(1.7 ± 3)
	Ave.
	Err.

	2-101
	7.01
	6.88
	6.87
	6.77
	6.79
	6.84
	6.87
	7.00
	6.97
	6.88
	6.97
	6.91
	6.89
	6.78
	6.89
	0.08

	2-102
	12.81
	12.69
	12.84
	12.45
	12.51
	12.47
	12.39
	12.74
	12.77
	12.69
	13.06
	13.08
	13.24
	13.19
	12.78
	0.27

	3-101
	9.20
	9.26
	9.09
	9.09
	9.17
	9.11
	9.04
	9.01
	8.91
	8.89
	8.86
	8.85
	8.74
	8.74
	9.00
	0.16

	3-102
	16.58
	17.05
	16.93
	16.97
	17.39
	17.36
	17.31
	17.36
	17.39
	17.20
	17.03
	16.94
	16.75
	17.03
	17.09
	0.24

	6-101
	6.01
	6.04
	5.88
	5.98
	5.95
	5.95
	6.04
	6.21
	6.14
	6.00
	6.09
	6.01
	5.96
	5.85
	6.01
	0.09

	6-102
	10.94
	11.10
	11.04
	10.89
	10.86
	10.75
	10.77
	11.15
	11.09
	11.01
	11.31
	11.30
	11.40
	11.35
	11.07
	0.21

	7-101
	8.60
	8.52
	8.73
	8.70
	8.53
	8.50
	8.52
	8.62
	8.65
	8.54
	8.49
	8.43
	8.41
	8.23
	8.53
	0.12

	7-102
	15.68
	16.03
	16.57
	16.55
	16.49
	16.43
	16.43
	16.70
	16.81
	16.68
	16.62
	16.47
	16.40
	
	16.45
	0.29

	8-101
	8.14
	8.17
	8.07
	8.02
	7.98
	7.95
	7.88
	7.88
	7.87
	7.75
	7.75
	7.74
	7.72
	7.63
	7.90
	0.16

	8-102
	15.47
	15.87
	15.95
	15.88
	16.01
	15.87
	15.72
	15.70
	15.51
	15.14
	14.94
	14.61
	14.49
	14.36
	15.39
	0.56

	9-101
	6.22
	6.24
	6.16
	6.20
	6.22
	6.13
	6.13
	6.12
	6.19
	6.03
	6.19
	6.02
	5.97
	5.86
	6.12
	0.11

	9-102
	11.27
	11.64
	11.38
	11.63
	11.50
	11.37
	11.23
	11.25
	11.38
	11.27
	11.58
	11.57
	11.59
	11.51
	11.44
	0.14

	12-101
	10.64
	10.76
	10.65
	10.61
	10.74
	10.71
	10.74
	10.81
	10.76
	10.94
	11.02
	11.09
	11.18
	11.06
	10.84
	0.18

	12-102
	18.25
	18.66
	18.71
	18.71
	18.96
	18.96
	18.92
	19.01
	19.15
	19.29
	19.64
	19.96
	20.40
	20.27
	19.21
	0.61

	53-101
	8.01
	8.10
	8.17
	8.27
	8.30
	8.36
	8.14
	8.09
	8.13
	8.12
	8.19
	8.23
	8.28
	8.32
	8.19
	0.10

	53-102
	13.85
	13.94
	14.15
	14.49
	14.72
	14.98
	14.39
	14.74
	15.05
	15.27
	15.82
	16.08
	16.47
	17.08
	15.07
	0.94

	76-101
	6.38
	6.34
	6.27
	6.30
	6.49
	6.67
	6.68
	7.05
	7.02
	6.97
	6.99
	6.99
	6.95
	6.78
	6.71
	0.29

	76-102
	11.13
	11.17
	11.12
	11.01
	11.23
	11.36
	11.42
	12.09
	12.05
	12.11
	12.34
	12.40
	12.47
	12.35
	11.73
	0.54

	77-101
	2.16
	
	
	2.42
	2.56
	2.56
	2.35
	2.58
	
	2.48
	2.30
	
	
	2.01
	2.38
	0.19

	77-102
	4.38
	
	
	4.66
	5.04
	4.94
	4.51
	4.65
	
	4.52
	4.52
	
	
	4.20
	4.60
	0.25

	77-103
	5.87
	
	
	6.32
	7.05
	6.82
	6.05
	6.69
	
	6.46
	6.26
	
	
	6.26
	6.42
	0.36

	78-101
	8.95
	9.07
	8.96
	9.22
	8.98
	8.92
	8.79
	8.80
	8.83
	8.78
	8.87
	8.90
	8.97
	8.97
	8.93
	0.12

	78-102
	16.23
	16.72
	16.91
	18.02
	17.28
	17.29
	17.02
	17.12
	17.03
	16.75
	16.70
	16.71
	16.97
	16.98
	16.98
	0.39





	Table 4.4. Cm Calculated Stability Constants (Reported as log)
(Uncertainty in fitted values are reported in parentheses as the average of the uncertainty  across all ligands with associated standard deviation)

	Lig.
	La
(1.0 ± 4)
	Ce
(0.7 ± 4)
	Pr
(0.5 ± 3)
	Nd
(0.4 ± 2)
	Sm
(0.6 ± 3)
	Eu
(1.0 ± 4)
	Gd
(1.0 ± 4)
	Tb
(1.0 ± 4)
	Dy
(1.0 ± 4)
	Ho
(1.0 ± 4)
	Er
(1.0 ± 4)
	Tm
(1.0 ± 4)
	Yb
(1.0 ± 4)
	Lu
(1.0 ± 4)
	Ave.
	Err.

	1-101
	6.63
	6.73
	6.83
	6.74
	6.71
	6.81
	6.83
	6.92
	7.00
	7.06
	7.12
	7.14
	7.33
	7.43
	6.95
	0.23

	1-102
	11.42
	11.81
	12.03
	11.97
	12.13
	12.33
	12.32
	12.34
	12.32
	12.42
	12.53
	12.60
	12.95
	13.30
	12.32
	0.45

	2-101
	7.04
	7.04
	7.11
	6.96
	6.93
	7.00
	7.05
	7.24
	7.29
	7.29
	7.42
	7.38
	7.50
	7.42
	7.19
	0.19

	2-102
	12.55
	12.53
	12.79
	12.45
	12.52
	12.54
	12.53
	12.84
	12.86
	12.84
	13.17
	13.15
	13.40
	13.37
	12.82
	0.32

	3-101
	9.11
	9.29
	9.22
	9.20
	9.25
	9.24
	9.20
	9.20
	9.15
	9.21
	9.20
	9.19
	9.22
	9.24
	9.21
	0.04

	3-102
	16.13
	16.65
	16.69
	16.82
	17.28
	17.35
	17.40
	17.34
	17.28
	17.13
	16.93
	16.76
	16.65
	16.94
	16.95
	0.35

	4
	9.54
	9.34
	9.18
	9.18
	9.40
	9.45
	9.52
	9.50
	9.47
	9.56
	9.55
	9.53
	9.67
	9.62
	9.46
	0.14

	5
	8.53
	8.69
	8.91
	8.89
	9.09
	9.09
	8.90
	8.98
	9.08
	9.06
	9.13
	9.01
	9.26
	9.17
	8.98
	0.19

	6-101
	6.09
	6.25
	6.17
	6.19
	6.11
	6.13
	6.23
	6.47
	6.49
	6.45
	6.59
	6.54
	6.63
	6.55
	6.35
	0.19

	6-102
	10.77
	11.03
	11.08
	10.94
	10.91
	10.85
	10.92
	11.29
	11.24
	11.23
	11.51
	11.48
	11.69
	11.66
	11.19
	0.30

	7-101
	8.55
	8.59
	8.88
	8.82
	8.63
	8.64
	8.68
	8.82
	8.90
	8.88
	8.85
	8.80
	8.91
	8.76
	8.77
	0.12

	7-102
	15.27
	15.68
	16.34
	16.41
	16.40
	16.44
	16.53
	16.70
	16.72
	16.63
	16.54
	16.32
	16.33
	
	16.33
	0.40

	8-101
	8.11
	8.26
	8.25
	8.17
	8.10
	8.10
	8.05
	8.10
	8.15
	8.12
	8.16
	8.15
	8.27
	8.20
	8.16
	0.06

	8-102
	15.07
	15.53
	15.76
	15.76
	15.94
	15.89
	15.83
	15.73
	15.48
	15.16
	14.95
	14.58
	14.55
	14.46
	15.33
	0.51

	9-101
	6.29
	6.44
	6.43
	6.41
	6.37
	6.31
	6.32
	6.38
	6.54
	6.48
	6.68
	6.55
	6.64
	6.56
	6.46
	0.12

	9-102
	11.08
	11.53
	11.41
	11.66
	11.53
	11.47
	11.37
	11.39
	11.52
	11.48
	11.78
	11.73
	11.86
	11.81
	11.54
	0.20

	10-101
	9.04
	9.10
	9.16
	9.12
	8.95
	8.92
	8.88
	8.77
	8.74
	8.73
	8.73
	8.67
	8.69
	8.76
	8.88
	0.17

	10-102
	15.81
	15.87
	16.15
	16.25
	16.14
	16.17
	16.28
	16.09
	16.02
	16.00
	16.05
	16.03
	16.10
	16.17
	16.08
	0.13

	10-103
	20.78
	20.74
	21.38
	21.61
	21.61
	21.77
	22.10
	21.89
	21.76
	21.61
	21.51
	21.23
	20.93
	20.59
	21.39
	0.45

	11-101
	12.01
	11.80
	11.65
	11.66
	11.55
	11.52
	11.59
	11.61
	11.65
	11.72
	11.78
	11.80
	11.94
	11.95
	11.73
	0.15

	11-102
	20.65
	20.73
	20.53
	20.65
	20.96
	21.08
	21.08
	20.99
	20.81
	20.78
	20.67
	20.59
	20.78
	20.90
	20.80
	0.17

	12-101
	10.49
	10.70
	10.71
	10.67
	10.79
	10.81
	10.89
	10.96
	10.93
	11.16
	11.24
	11.29
	11.47
	11.39
	10.96
	0.29

	12-102
	17.72
	18.16
	18.38
	18.50
	18.82
	18.92
	19.00
	18.95
	18.98
	19.12
	19.39
	19.58
	20.04
	19.95
	18.97
	0.63

	13
	12.66
	12.70
	12.59
	12.54
	12.44
	
	12.50
	12.36
	12.45
	12.54
	12.55
	12.70
	12.92
	
	12.58
	0.14

	14
	11.44
	11.55
	11.43
	11.36
	11.35
	
	11.49
	11.40
	11.47
	11.55
	11.65
	11.80
	11.92
	
	11.53
	0.17

	15
	11.17
	11.18
	11.09
	11.10
	11.08
	
	11.22
	11.16
	11.26
	11.44
	11.58
	11.67
	11.72
	
	11.31
	0.22

	16
	9.47
	9.64
	9.61
	9.70
	9.58
	
	9.73
	9.74
	9.87
	10.06
	10.21
	10.22
	10.28
	
	9.84
	0.27

	17
	11.27
	11.22
	11.14
	11.21
	11.14
	11.25
	11.31
	11.30
	11.37
	11.50
	11.53
	11.54
	11.72
	11.80
	11.38
	0.20

	18
	12.47
	12.36
	12.12
	12.08
	11.84
	
	
	
	
	
	11.68
	
	
	
	12.09
	0.27

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	19.40
	19.19
	18.26
	18.21
	17.90
	18.68
	18.56
	18.16
	17.96
	17.87
	17.95
	17.70
	18.38
	17.58
	18.27
	0.51

	22
	19.55
	19.54
	19.42
	19.35
	19.58
	19.80
	19.80
	19.55
	20.04
	20.34
	20.58
	20.67
	21.25
	21.34
	20.06
	0.64

	23
	12.89
	12.92
	12.95
	13.02
	13.50
	13.79
	14.05
	14.19
	14.75
	14.80
	14.94
	15.15
	15.42
	15.51
	14.13
	0.94

	24
	18.92
	18.68
	18.52
	18.52
	18.43
	18.64
	18.55
	18.72
	18.93
	19.10
	19.27
	19.48
	19.73
	19.88
	18.95
	0.45

	25
	16.97
	17.07
	17.02
	16.89
	17.00
	17.14
	17.35
	17.67
	17.89
	18.10
	18.16
	18.36
	18.65
	18.74
	17.64
	0.64

	26
	16.27
	16.40
	16.26
	16.25
	16.38
	16.63
	16.84
	17.17
	17.50
	17.71
	17.87
	17.98
	18.17
	18.26
	17.12
	0.75

	27
	16.27
	16.40
	16.26
	16.25
	16.49
	16.73
	16.94
	17.27
	17.50
	17.61
	17.87
	17.98
	18.27
	18.26
	17.15
	0.74

	28
	12.37
	12.74
	12.80
	12.71
	13.15
	13.48
	13.67
	14.16
	14.37
	14.59
	14.69
	14.81
	14.98
	15.00
	13.82
	0.91

	29
	12.08
	13.19
	
	12.98
	13.14
	13.28
	13.49
	13.59
	13.74
	13.75
	13.93
	13.90
	14.16
	14.02
	13.48
	0.54

	30
	19.20
	19.09
	18.87
	18.82
	18.76
	18.78
	18.98
	19.06
	19.36
	19.56
	19.71
	19.90
	20.29
	20.28
	19.33
	0.52

	31
	19.20
	18.98
	18.87
	18.82
	18.76
	18.78
	18.88
	19.06
	19.36
	19.56
	19.71
	19.90
	20.19
	20.28
	19.31
	0.51

	32
	18.97
	18.87
	18.65
	18.60
	18.55
	18.68
	18.78
	19.06
	19.26
	19.46
	19.62
	19.81
	20.09
	20.09
	19.18
	0.53

	33
	19.08
	18.98
	18.65
	18.71
	18.65
	18.68
	18.78
	19.06
	19.46
	19.46
	19.42
	19.81
	20.00
	20.09
	19.20
	0.49

	34
	17.83
	17.80
	17.77
	17.54
	17.46
	17.49
	17.44
	17.25
	17.18
	17.22
	17.25
	17.30
	17.54
	17.57
	17.47
	0.21

	35
	19.22
	18.96
	18.75
	18.60
	18.68
	18.92
	19.02
	19.30
	19.68
	19.72
	19.91
	19.90
	20.09
	20.18
	19.35
	0.53

	36
	17.09
	17.41
	17.35
	17.40
	17.15
	17.39
	17.38
	17.09
	17.07
	17.18
	17.24
	17.37
	17.60
	17.49
	17.30
	0.16

	37
	17.91
	17.75
	17.56
	17.54
	17.52
	17.65
	17.76
	18.06
	18.28
	18.49
	18.65
	18.75
	19.13
	19.13
	18.15
	0.56

	38
	18.85
	18.31
	18.00
	17.96
	17.83
	17.86
	17.86
	17.96
	18.08
	18.29
	18.45
	18.46
	18.65
	18.84
	18.24
	0.35

	39
	16.50
	16.33
	16.46
	16.35
	16.21
	16.25
	16.26
	16.27
	16.19
	16.22
	16.13
	16.03
	16.13
	16.06
	16.24
	0.13

	40
	7.05
	7.09
	7.20
	7.36
	7.54
	7.70
	7.44
	7.95
	8.27
	8.27
	8.20
	8.18
	8.29
	8.20
	7.77
	0.46

	41
	12.43
	
	12.54
	12.60
	12.72
	
	12.93
	13.47
	13.54
	13.61
	14.13
	14.07
	
	13.97
	13.28
	0.62

	42
	14.95
	15.00
	15.11
	15.30
	15.52
	15.54
	15.58
	15.38
	15.23
	15.19
	15.15
	15.24
	15.62
	16.19
	15.36
	0.31

	43
	13.22
	13.11
	13.24
	13.16
	13.14
	13.20
	13.25
	13.44
	13.59
	13.72
	13.85
	13.95
	14.07
	14.05
	13.50
	0.35

	44
	12.41
	12.45
	12.54
	12.43
	12.45
	12.57
	12.66
	12.89
	13.01
	13.19
	13.30
	13.32
	13.51
	13.49
	12.87
	0.41

	45
	10.33
	
	
	
	9.69
	9.99
	10.11
	10.52
	10.59
	10.83
	10.85
	11.01
	11.06
	11.06
	10.55
	0.45

	46
	10.52
	10.74
	10.65
	10.49
	10.61
	10.64
	10.83
	10.88
	11.02
	11.05
	11.17
	11.19
	11.32
	11.26
	10.88
	0.27

	47
	11.71
	11.74
	11.96
	11.87
	12.06
	12.25
	12.40
	12.60
	12.80
	13.13
	13.31
	13.30
	13.49
	13.57
	12.58
	0.65

	48
	13.35
	13.35
	13.50
	13.56
	13.96
	14.22
	14.23
	14.64
	14.78
	14.76
	14.86
	14.91
	15.31
	15.36
	14.34
	0.68

	49
	13.09
	
	13.16
	13.29
	13.64
	13.91
	14.18
	14.55
	14.84
	15.06
	15.31
	15.45
	15.64
	15.73
	14.45
	0.93

	50
	19.08
	18.87
	18.65
	18.71
	18.65
	18.88
	18.88
	19.06
	19.36
	19.46
	19.62
	19.81
	20.09
	20.18
	19.24
	0.50

	51
	19.08
	18.98
	18.76
	18.71
	18.65
	18.68
	18.88
	19.06
	19.26
	19.46
	19.52
	19.81
	20.00
	20.09
	19.21
	0.47

	52
	13.86
	12.97
	12.83
	12.46
	12.03
	12.37
	12.48
	12.62
	12.26
	12.04
	12.11
	12.18
	12.01
	12.37
	12.47
	0.48

	53-101
	7.99
	8.19
	8.35
	8.41
	8.41
	8.50
	8.31
	8.31
	8.40
	8.47
	8.57
	8.61
	8.78
	8.85
	8.44
	0.22

	53-102
	13.54
	13.71
	14.05
	14.42
	14.68
	15.01
	14.50
	14.78
	15.04
	15.29
	15.78
	15.95
	16.39
	16.99
	15.01
	0.96

	54
	18.99
	19.05
	19.25
	19.37
	19.73
	19.68
	19.55
	19.66
	19.75
	19.72
	19.76
	19.72
	19.90
	19.99
	19.58
	0.29

	55
	7.94
	
	
	
	
	
	7.05
	7.14
	7.12
	6.99
	7.03
	7.03
	7.03
	6.94
	7.14
	0.29

	56
	9.72
	9.64
	9.90
	9.81
	10.00
	10.25
	10.17
	10.57
	10.59
	10.75
	10.82
	10.89
	10.96
	10.84
	10.35
	0.46

	57
	13.92
	14.24
	14.29
	14.04
	14.14
	14.09
	13.62
	14.18
	14.01
	13.99
	13.91
	13.87
	13.91
	13.80
	14.00
	0.17

	58
	16.07
	15.68
	15.70
	15.87
	16.00
	15.98
	15.97
	15.46
	15.53
	15.49
	15.31
	15.22
	15.42
	15.20
	15.64
	0.29

	59
	7.66
	8.13
	7.88
	8.24
	8.14
	8.23
	8.40
	8.94
	9.08
	9.13
	9.15
	9.29
	9.43
	9.43
	8.65
	0.59

	60
	13.78
	14.01
	13.93
	13.72
	13.76
	13.79
	13.73
	13.60
	13.57
	13.52
	13.45
	13.66
	13.78
	13.87
	13.73
	0.15

	61
	12.61
	12.79
	12.88
	12.91
	12.85
	12.92
	12.84
	12.63
	12.54
	12.48
	12.31
	12.12
	12.18
	12.07
	12.58
	0.30

	62
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	63
	23.99
	24.12
	24.14
	24.04
	23.86
	24.06
	23.86
	23.63
	23.40
	23.03
	22.95
	22.70
	22.48
	22.21
	23.46
	0.64

	64
	16.80
	
	
	
	17.09
	
	17.21
	
	17.79
	
	
	
	
	16.50
	17.08
	0.43

	65
	20.13
	20.27
	20.11
	20.04
	20.08
	20.16
	20.14
	19.57
	19.40
	19.22
	18.98
	18.85
	18.95
	18.69
	19.61
	0.56

	66
	16.50
	
	
	16.57
	
	
	17.15
	
	16.91
	
	
	
	
	17.40
	16.91
	0.34

	67
	19.20
	
	
	18.39
	
	
	18.06
	
	18.38
	
	
	
	
	18.65
	18.54
	0.38

	68
	19.43
	
	
	18.50
	
	
	17.86
	
	17.50
	
	
	
	
	17.21
	18.10
	0.79

	69
	18.33
	18.57
	18.54
	18.43
	18.23
	18.18
	18.15
	17.98
	17.73
	17.53
	17.39
	17.11
	17.21
	17.09
	17.89
	0.52

	70
	15.10
	15.40
	15.95
	15.93
	16.03
	16.02
	15.74
	15.56
	15.29
	14.90
	14.59
	14.41
	14.50
	14.27
	15.26
	0.62

	71
	4.55
	
	4.25
	4.15
	4.27
	4.29
	3.99
	4.10
	4.10
	3.89
	3.84
	3.72
	3.74
	3.76
	4.05
	0.24

	72
	26.24
	
	24.64
	24.27
	23.61
	23.50
	23.47
	23.13
	22.88
	22.87
	22.81
	22.78
	22.40
	23.06
	23.51
	0.99

	73-101
	3.85
	3.94
	3.98
	3.94
	3.95
	4.00
	4.07
	4.24
	4.35
	4.35
	4.38
	4.36
	4.43
	4.35
	4.16
	0.20

	73-102
	7.31
	7.47
	7.58
	7.53
	7.53
	7.55
	7.57
	7.69
	7.81
	7.84
	7.94
	7.97
	8.11
	8.06
	7.71
	0.24

	73-103
	9.98
	10.30
	10.46
	10.46
	10.45
	10.48
	10.46
	10.43
	10.50
	10.53
	10.69
	10.73
	10.95
	10.92
	10.52
	0.24

	74
	11.30
	
	
	12.04
	
	11.82
	
	
	11.91
	
	
	
	
	12.65
	11.94
	0.43

	75
	9.47
	
	
	9.30
	
	9.52
	
	
	9.66
	
	
	
	
	9.50
	9.49
	0.11

	76-101
	6.44
	6.53
	6.54
	6.50
	6.64
	6.84
	6.86
	7.29
	7.34
	7.38
	7.44
	7.45
	7.55
	7.42
	7.02
	0.41

	76-102
	10.96
	11.09
	11.16
	11.06
	11.27
	11.46
	11.56
	12.20
	12.16
	12.28
	12.49
	12.51
	12.68
	12.59
	11.82
	0.63

	77-101
	2.43
	
	
	2.75
	2.80
	2.80
	2.57
	2.93
	
	3.10
	3.01
	
	
	2.98
	2.82
	0.20

	77-102
	4.54
	
	
	4.92
	5.23
	5.14
	4.71
	4.95
	
	5.04
	5.10
	
	
	5.02
	4.96
	0.20

	77-103
	5.95
	
	
	6.52
	7.19
	6.98
	6.24
	6.94
	
	6.89
	6.74
	
	
	6.94
	6.71
	0.38

	78-101
	8.88
	9.11
	9.10
	9.33
	9.07
	9.06
	8.95
	8.99
	9.08
	9.10
	9.21
	9.24
	9.43
	9.45
	9.14
	0.16

	78-102
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	79
	
	
	20.24
	
	19.38
	18.98
	
	
	
	
	
	
	
	
	19.54
	0.53

	80
	
	
	20.07
	
	18.91
	18.57
	
	
	
	
	
	
	
	17.50
	18.76
	0.92

	81
	
	
	20.12
	
	
	19.33
	
	
	
	
	
	
	
	18.56
	19.34
	0.64

	82
	
	
	19.12
	
	
	18.91
	
	
	
	
	
	
	
	17.17
	18.40
	0.88

	83
	12.89
	12.92
	12.95
	13.02
	13.50
	13.79
	14.05
	14.19
	14.75
	14.80
	14.94
	15.15
	15.42
	15.51
	14.13
	0.94

	84
	18.84
	18.92
	18.82
	18.74
	18.71
	18.77
	18.58
	18.41
	18.17
	18.02
	17.76
	17.40
	18.39
	17.22
	18.34
	0.53

	85
	14.51
	14.91
	15.03
	14.99
	15.10
	15.11
	15.07
	14.91
	14.78
	14.56
	14.30
	14.05
	13.96
	13.66
	14.64
	0.46

	86
	15.46
	15.79
	15.72
	15.61
	15.65
	15.58
	15.52
	15.24
	15.06
	14.89
	14.68
	14.59
	14.78
	14.65
	15.23
	0.43

	87
	12.26
	12.44
	12.38
	12.25
	12.12
	12.03
	11.99
	11.80
	11.74
	11.72
	11.75
	11.72
	11.81
	11.77
	11.98
	0.25

	88
	12.34
	
	11.64
	11.42
	11.13
	11.12
	11.17
	11.18
	11.16
	11.23
	11.31
	11.35
	11.54
	11.56
	11.40
	0.32

	89
	25.53
	25.60
	25.41
	25.13
	24.75
	24.73
	24.49
	24.12
	23.96
	23.75
	23.58
	23.26
	23.26
	23.06
	24.33
	0.85

	90
	15.65
	15.68
	
	15.67
	15.71
	15.90
	16.21
	15.99
	
	16.32
	
	16.16
	
	16.16
	15.94
	0.25

	91
	22.14
	21.77
	
	21.56
	21.79
	23.17
	23.42
	23.18
	
	23.53
	
	23.35
	
	23.41
	22.73
	0.77

	92
	7.47
	7.43
	7.43
	7.49
	7.60
	7.50
	7.46
	7.33
	7.21
	6.99
	6.74
	6.45
	6.35
	5.88
	7.10
	0.52

	93
	11.59
	12.01
	12.13
	12.19
	11.96
	12.06
	11.90
	11.63
	11.57
	11.32
	11.05
	10.57
	10.54
	10.04
	11.47
	0.65

	94
	14.36
	14.06
	13.64
	13.36
	12.87
	12.73
	12.63
	12.28
	12.06
	11.63
	11.66
	11.33
	11.14
	10.99
	12.48
	1.05

	95
	
	
	16.80
	16.89
	17.52
	17.61
	17.58
	17.47
	17.40
	17.22
	17.00
	16.63
	16.44
	16.06
	17.05
	0.48

	96
	9.03
	9.03
	9.03
	9.07
	9.14
	9.35
	9.41
	9.62
	9.63
	9.73
	9.96
	9.90
	9.99
	10.21
	9.51
	0.40





	Table 4.5. Bk Calculated Stability Constants (Reported as log)
(Uncertainty in fitted values are reported in parentheses as the average of the uncertainty  across all ligands with associated standard deviation)

	Lig.
	La
(1.3 ± 4)
	Ce
(0.8 ± 5)
	Pr
(0.8 ± 4)
	Nd
(0.9 ± 3)
	Sm
(0.6 ± 3)
	Eu
(0.6 ± 3)
	Gd
(0.5 ± 4)
	Tb
(0.7 ± 4)
	Dy
(0.9 ± 5)
	Ho
(1.2 ± 6)
	Er
(1.5 ± 8)
	Tm
(1.5 ± 8)
	Yb
(1.5 ± 8)
	Lu
(1.9 ± 8)
	Ave.
	Err.

	1-101
	6.50
	6.62
	6.74
	6.65
	6.62
	6.70
	6.70
	6.75
	6.79
	6.83
	6.89
	6.91
	7.10
	7.23
	6.79
	0.19

	1-102
	11.33
	11.73
	11.98
	11.91
	12.07
	12.26
	12.23
	12.21
	12.14
	12.23
	12.34
	12.41
	12.77
	13.16
	12.20
	0.42

	2-101
	6.92
	6.94
	7.02
	6.88
	6.83
	6.90
	6.92
	7.08
	7.08
	7.07
	7.19
	7.15
	7.26
	7.22
	7.03
	0.13

	2-102
	12.46
	12.46
	12.75
	12.40
	12.46
	12.48
	12.43
	12.71
	12.68
	12.65
	12.98
	12.96
	13.22
	13.23
	12.71
	0.28

	3-101
	9.01
	9.19
	9.15
	9.13
	9.17
	9.15
	9.09
	9.05
	8.96
	9.00
	8.99
	8.97
	9.00
	9.06
	9.07
	0.08

	3-101
	16.06
	16.60
	16.68
	16.80
	17.26
	17.32
	17.34
	17.23
	17.14
	16.98
	16.77
	16.61
	16.50
	16.83
	16.87
	0.36

	4
	9.43
	9.25
	9.11
	9.10
	9.32
	9.36
	9.40
	9.35
	9.27
	9.35
	9.34
	9.32
	9.45
	9.45
	9.32
	0.11

	5
	8.42
	8.60
	8.83
	8.81
	9.01
	9.00
	8.78
	8.83
	8.88
	8.84
	8.92
	8.79
	9.05
	8.99
	8.84
	0.16

	6-101
	5.96
	6.13
	6.08
	6.10
	6.01
	6.02
	6.09
	6.30
	6.28
	6.23
	6.35
	6.30
	6.39
	6.35
	6.18
	0.14

	6-102
	10.67
	10.94
	11.03
	10.88
	10.84
	10.77
	10.81
	11.15
	11.06
	11.03
	11.32
	11.29
	11.49
	11.50
	11.06
	0.25

	7-101
	8.44
	8.49
	8.81
	8.75
	8.55
	8.54
	8.56
	8.67
	8.70
	8.67
	8.63
	8.58
	8.69
	8.58
	8.62
	0.10

	7-102
	15.20
	15.63
	16.33
	16.39
	16.37
	16.40
	16.46
	16.59
	16.58
	16.48
	16.38
	16.16
	16.17
	
	16.24
	0.38

	8-101
	7.99
	8.16
	8.18
	8.09
	8.01
	8.01
	7.93
	7.94
	7.95
	7.90
	7.93
	7.92
	8.04
	8.01
	8.00
	0.08

	8-102
	15.00
	15.47
	15.74
	15.73
	15.90
	15.85
	15.76
	15.61
	15.33
	15.00
	14.78
	14.41
	14.38
	14.33
	15.23
	0.56

	9-101
	6.16
	6.33
	6.34
	6.32
	6.27
	6.20
	6.18
	6.21
	6.33
	6.25
	6.44
	6.31
	6.40
	6.36
	6.29
	0.08

	9-102
	10.99
	11.45
	11.36
	11.60
	11.46
	11.39
	11.27
	11.25
	11.34
	11.29
	11.58
	11.54
	11.66
	11.66
	11.42
	0.18

	10-101
	8.93
	9.00
	9.09
	9.05
	8.87
	8.83
	8.76
	8.62
	8.54
	8.52
	8.51
	8.45
	8.47
	8.58
	8.73
	0.22

	10-102
	15.74
	15.82
	16.13
	16.23
	16.11
	16.14
	16.21
	15.97
	15.87
	15.84
	15.89
	15.87
	15.94
	16.06
	15.99
	0.15

	10-103
	20.74
	20.72
	21.40
	21.62
	21.61
	21.78
	22.07
	21.81
	21.64
	21.49
	21.39
	21.11
	20.81
	20.51
	21.34
	0.46

	11-101
	11.92
	11.72
	11.60
	11.60
	11.48
	11.45
	11.49
	11.47
	11.47
	11.53
	11.58
	11.61
	11.74
	11.79
	11.60
	0.14

	11-102
	20.61
	20.71
	20.54
	20.65
	20.96
	21.07
	21.04
	20.91
	20.69
	20.66
	20.54
	20.47
	20.66
	20.83
	20.74
	0.18

	12-101
	10.39
	10.62
	10.66
	10.61
	10.72
	10.73
	10.78
	10.82
	10.74
	10.96
	11.04
	11.09
	11.28
	11.23
	10.83
	0.25

	12-102
	17.66
	18.13
	18.38
	18.49
	18.81
	18.90
	18.95
	18.85
	18.84
	18.98
	19.26
	19.46
	19.91
	19.87
	18.89
	0.60

	13
	12.57
	12.63
	12.54
	12.49
	12.38
	
	12.40
	12.23
	12.28
	12.36
	12.36
	12.52
	12.73
	
	12.46
	0.14

	14
	11.34
	11.47
	11.38
	11.30
	11.29
	
	11.38
	11.26
	11.29
	11.36
	11.45
	11.61
	11.72
	
	11.40
	0.13

	15
	11.07
	11.10
	11.04
	11.04
	11.02
	
	11.12
	11.02
	11.08
	11.25
	11.39
	11.47
	11.53
	
	11.18
	0.18

	16
	9.36
	9.54
	9.55
	9.63
	9.51
	
	9.62
	9.59
	9.68
	9.85
	10.00
	10.01
	10.08
	
	9.70
	0.22

	17
	11.18
	11.14
	11.08
	11.15
	11.08
	11.18
	11.21
	11.16
	11.19
	11.31
	11.34
	11.34
	11.53
	11.65
	11.25
	0.16

	18
	12.38
	12.29
	12.07
	12.03
	11.77
	
	
	
	
	
	11.48
	
	
	
	12.00
	0.30

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	19.35
	19.16
	18.26
	18.20
	17.88
	18.66
	18.51
	18.06
	17.82
	17.72
	17.80
	17.56
	18.25
	17.48
	18.19
	0.54

	22
	19.51
	19.51
	19.42
	19.35
	19.58
	19.79
	19.75
	19.46
	19.92
	20.20
	20.46
	20.55
	21.13
	21.27
	19.99
	0.61

	23
	12.80
	12.85
	12.91
	12.98
	13.45
	13.74
	13.96
	14.06
	14.59
	14.63
	14.77
	14.99
	15.26
	15.39
	14.03
	0.89

	24
	18.87
	18.64
	18.52
	18.51
	18.41
	18.61
	18.50
	18.62
	18.80
	18.96
	19.13
	19.35
	19.60
	19.80
	18.88
	0.42

	25
	16.91
	17.03
	17.01
	16.87
	16.98
	17.11
	17.28
	17.56
	17.75
	17.95
	18.02
	18.23
	18.52
	18.65
	17.56
	0.60

	26
	16.20
	16.35
	16.24
	16.23
	16.35
	16.59
	16.77
	17.06
	17.36
	17.56
	17.72
	17.84
	18.03
	18.17
	17.03
	0.70

	27
	16.20
	16.35
	16.24
	16.23
	16.46
	16.69
	16.87
	17.16
	17.36
	17.46
	17.72
	17.84
	18.13
	18.17
	17.06
	0.70

	28
	12.29
	12.67
	12.76
	12.67
	13.10
	13.42
	13.58
	14.03
	14.21
	14.42
	14.52
	14.64
	14.81
	14.87
	13.71
	0.87

	29
	11.99
	13.12
	
	12.93
	13.09
	13.22
	13.40
	13.47
	13.57
	13.57
	13.76
	13.72
	13.98
	13.89
	13.36
	0.50

	30
	19.15
	19.06
	18.87
	18.81
	18.74
	18.76
	18.93
	18.96
	19.23
	19.42
	19.58
	19.78
	20.16
	20.20
	19.26
	0.48

	31
	19.15
	18.95
	18.87
	18.81
	18.74
	18.76
	18.82
	18.96
	19.23
	19.42
	19.58
	19.78
	20.07
	20.20
	19.24
	0.48

	32
	18.92
	18.84
	18.65
	18.60
	18.54
	18.66
	18.72
	18.96
	19.13
	19.32
	19.48
	19.68
	19.97
	20.01
	19.11
	0.49

	33
	19.03
	18.95
	18.65
	18.70
	18.64
	18.66
	18.72
	18.96
	19.33
	19.32
	19.29
	19.68
	19.87
	20.01
	19.13
	0.45

	34
	17.77
	17.76
	17.77
	17.52
	17.43
	17.46
	17.38
	17.14
	17.04
	17.07
	17.10
	17.15
	17.39
	17.47
	17.39
	0.25

	35
	19.17
	18.93
	18.75
	18.60
	18.66
	18.90
	18.97
	19.21
	19.55
	19.59
	19.77
	19.78
	19.97
	20.11
	19.28
	0.49

	36
	17.03
	17.37
	17.34
	17.38
	17.12
	17.36
	17.32
	16.98
	16.92
	17.03
	17.09
	17.23
	17.45
	17.38
	17.21
	0.17

	37
	17.85
	17.71
	17.56
	17.52
	17.50
	17.62
	17.70
	17.96
	18.15
	18.34
	18.50
	18.61
	19.00
	19.04
	18.08
	0.52

	38
	18.80
	18.27
	18.00
	17.95
	17.81
	17.83
	17.80
	17.86
	17.95
	18.14
	18.31
	18.32
	18.52
	18.75
	18.16
	0.33

	39
	16.44
	16.28
	16.45
	16.32
	16.17
	16.21
	16.19
	16.16
	16.05
	16.05
	15.97
	15.87
	15.97
	15.94
	16.15
	0.18

	40
	6.93
	6.98
	7.11
	7.27
	7.45
	7.60
	7.31
	7.79
	8.07
	8.05
	7.98
	7.95
	8.07
	8.01
	7.61
	0.41

	41
	12.34
	
	12.50
	12.55
	12.67
	
	12.84
	13.35
	13.37
	13.44
	13.95
	13.89
	
	13.84
	13.16
	0.57

	42
	14.88
	14.94
	15.09
	15.27
	15.49
	15.49
	15.50
	15.26
	15.08
	15.02
	14.98
	15.08
	15.45
	16.08
	15.26
	0.31

	43
	13.13
	13.04
	13.20
	13.12
	13.09
	13.14
	13.16
	13.32
	13.42
	13.54
	13.67
	13.78
	13.89
	13.92
	13.39
	0.30

	44
	12.32
	12.38
	12.50
	12.38
	12.39
	12.51
	12.56
	12.76
	12.84
	13.00
	13.11
	13.14
	13.33
	13.35
	12.76
	0.36

	45
	10.23
	
	
	
	9.61
	9.91
	10.00
	10.38
	10.41
	10.63
	10.64
	10.81
	10.86
	10.90
	10.40
	0.40

	46
	10.42
	10.65
	10.59
	10.43
	10.54
	10.56
	10.73
	10.74
	10.84
	10.86
	10.97
	10.99
	11.12
	11.10
	10.75
	0.23

	47
	11.61
	11.67
	11.91
	11.82
	12.00
	12.18
	12.31
	12.47
	12.62
	12.95
	13.12
	13.12
	13.31
	13.43
	12.47
	0.61

	48
	13.26
	13.28
	13.47
	13.52
	13.92
	14.17
	14.14
	14.51
	14.63
	14.59
	14.69
	14.75
	15.14
	15.23
	14.24
	0.64

	49
	13.00
	
	13.12
	13.25
	13.60
	13.85
	14.09
	14.42
	14.68
	14.89
	15.14
	15.29
	15.47
	15.61
	14.34
	0.88

	50
	19.03
	18.84
	18.65
	18.70
	18.64
	18.86
	18.82
	18.96
	19.23
	19.32
	19.48
	19.68
	19.97
	20.11
	19.16
	0.47

	51
	19.03
	18.95
	18.76
	18.70
	18.64
	18.66
	18.82
	18.96
	19.13
	19.32
	19.38
	19.68
	19.87
	20.01
	19.14
	0.44

	52
	13.78
	12.90
	12.78
	12.41
	11.97
	12.30
	12.38
	12.49
	12.08
	11.85
	11.92
	11.98
	11.82
	12.22
	12.35
	0.51

	53-101
	7.87
	8.09
	8.28
	8.33
	8.32
	8.41
	8.18
	8.15
	8.20
	8.26
	8.35
	8.39
	8.56
	8.66
	8.29
	0.19

	53-102
	13.45
	13.64
	14.01
	14.39
	14.64
	14.97
	14.42
	14.66
	14.88
	15.12
	15.62
	15.79
	16.24
	16.88
	14.91
	0.93

	54
	18.94
	19.02
	19.26
	19.37
	19.72
	19.67
	19.50
	19.57
	19.62
	19.59
	19.63
	19.59
	19.78
	19.91
	19.51
	0.27

	55
	7.83
	
	
	
	
	
	6.92
	6.97
	6.91
	6.76
	6.80
	6.79
	6.79
	6.74
	6.94
	0.32

	56
	9.62
	9.54
	9.83
	9.74
	9.92
	10.16
	10.06
	10.43
	10.41
	10.55
	10.61
	10.69
	10.75
	10.68
	10.21
	0.41

	57
	13.84
	14.17
	14.26
	14.00
	14.09
	14.04
	13.53
	14.05
	13.85
	13.82
	13.73
	13.69
	13.73
	13.66
	13.89
	0.21

	58
	16.00
	15.63
	15.68
	15.84
	15.97
	15.94
	15.90
	15.34
	15.37
	15.32
	15.14
	15.06
	15.26
	15.08
	15.54
	0.34

	59
	7.54
	8.03
	7.80
	8.16
	8.05
	8.14
	8.28
	8.79
	8.88
	8.92
	8.94
	9.08
	9.21
	9.25
	8.51
	0.54

	60
	13.70
	13.95
	13.89
	13.68
	13.71
	13.74
	13.64
	13.47
	13.40
	13.34
	13.27
	13.48
	13.60
	13.73
	13.61
	0.19

	61
	12.52
	12.72
	12.84
	12.86
	12.79
	12.86
	12.75
	12.50
	12.37
	12.29
	12.12
	11.93
	11.98
	11.92
	12.46
	0.35

	62
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	63
	23.96
	24.12
	24.18
	24.06
	23.88
	24.08
	23.84
	23.56
	23.30
	22.92
	22.84
	22.60
	22.37
	22.15
	23.42
	0.69

	64
	16.73
	
	
	
	17.07
	
	17.14
	
	17.65
	
	
	
	
	16.39
	17.00
	0.42

	65
	20.08
	20.25
	20.13
	20.04
	20.07
	20.15
	20.10
	19.48
	19.27
	19.08
	18.84
	18.72
	18.82
	18.60
	19.54
	0.61

	66
	16.44
	
	
	16.55
	
	
	17.08
	
	16.76
	
	
	
	
	17.30
	16.83
	0.32

	67
	19.15
	
	
	18.38
	
	
	18.00
	
	18.24
	
	
	
	
	18.56
	18.47
	0.39

	68
	19.39
	
	
	18.49
	
	
	17.80
	
	17.36
	
	
	
	
	17.10
	18.03
	0.83

	69
	18.28
	18.53
	18.55
	18.42
	18.21
	18.16
	18.10
	17.88
	17.59
	17.38
	17.24
	16.97
	17.06
	16.99
	17.81
	0.57

	70
	15.02
	15.35
	15.93
	15.91
	16.00
	15.98
	15.66
	15.44
	15.14
	14.73
	14.42
	14.24
	14.33
	14.14
	15.16
	0.67

	71
	4.42
	
	4.15
	4.05
	4.16
	4.16
	3.84
	3.91
	3.87
	3.65
	3.58
	3.46
	3.48
	3.53
	3.86
	0.30

	72
	26.23
	
	24.69
	24.30
	23.63
	23.51
	23.44
	23.06
	22.78
	22.76
	22.70
	22.68
	22.30
	23.01
	23.47
	1.03

	73-101
	3.71
	3.81
	3.88
	3.83
	3.84
	3.87
	3.92
	4.05
	4.12
	4.11
	4.13
	4.10
	4.17
	4.13
	3.98
	0.15

	73-102
	7.19
	7.36
	7.50
	7.45
	7.44
	7.45
	7.44
	7.53
	7.61
	7.62
	7.72
	7.74
	7.88
	7.87
	7.56
	0.19

	73-103
	9.88
	10.21
	10.40
	10.40
	10.38
	10.40
	10.35
	10.29
	10.31
	10.33
	10.49
	10.52
	10.74
	10.76
	10.39
	0.21

	74
	11.20
	
	
	11.99
	
	11.76
	
	
	11.73
	
	
	
	
	12.50
	11.83
	0.42

	75
	9.36
	
	
	9.23
	
	9.43
	
	
	9.47
	
	
	
	
	9.32
	9.36
	0.08

	76-101
	6.32
	6.42
	6.45
	6.41
	6.54
	6.73
	6.73
	7.13
	7.13
	7.16
	7.21
	7.22
	7.32
	7.22
	6.86
	0.36

	76-102
	10.86
	11.01
	11.11
	11.00
	11.20
	11.38
	11.46
	12.07
	11.98
	12.09
	12.30
	12.32
	12.49
	12.44
	11.69
	0.58

	77-101
	2.28
	
	
	2.64
	2.67
	2.66
	2.41
	2.74
	
	2.85
	2.74
	
	
	2.74
	2.64
	0.17

	77-102
	4.40
	
	
	4.82
	5.12
	5.02
	4.56
	4.77
	
	4.80
	4.85
	
	
	4.80
	4.79
	0.20

	77-103
	5.82
	
	
	6.44
	7.09
	6.88
	6.10
	6.77
	
	6.67
	6.51
	
	
	6.74
	6.56
	0.37

	78-101
	8.77
	9.01
	9.03
	9.25
	8.99
	8.97
	8.83
	8.84
	8.88
	8.89
	9.00
	9.02
	9.21
	9.27
	9.00
	0.15

	78-102
	15.73
	16.28
	16.66
	17.82
	17.15
	17.25
	17.05
	17.00
	16.79
	16.55
	16.46
	16.39
	16.70
	16.78
	16.76
	0.48

	79
	
	
	20.26
	
	19.37
	18.97
	
	
	
	
	
	
	
	
	19.53
	0.54

	80
	
	
	20.08
	
	18.90
	18.55
	
	
	
	
	
	
	
	17.39
	18.73
	0.96

	81
	
	
	20.14
	
	
	19.32
	
	
	
	
	
	
	
	18.47
	19.31
	0.68

	82
	
	
	19.13
	
	
	18.89
	
	
	
	
	
	
	
	17.06
	18.36
	0.92

	83
	18.05
	17.65
	17.47
	17.40
	17.50
	17.83
	17.59
	17.56
	17.45
	17.36
	17.33
	17.16
	17.35
	17.49
	17.52
	0.21

	84
	18.79
	18.89
	18.82
	18.74
	18.69
	18.75
	18.53
	18.31
	18.04
	17.87
	17.61
	17.26
	18.26
	17.11
	18.26
	0.58

	85
	14.43
	14.85
	15.00
	14.96
	15.06
	15.06
	14.99
	14.79
	14.63
	14.39
	14.13
	13.87
	13.79
	13.52
	14.53
	0.50

	86
	15.39
	15.74
	15.70
	15.58
	15.61
	15.54
	15.45
	15.12
	14.90
	14.72
	14.51
	14.42
	14.61
	14.53
	15.13
	0.48

	87
	12.17
	12.37
	12.33
	12.20
	12.06
	11.96
	11.89
	11.67
	11.56
	11.52
	11.55
	11.53
	11.62
	11.62
	11.86
	0.31

	88
	12.25
	
	11.59
	11.36
	11.07
	11.04
	11.07
	11.04
	10.98
	11.03
	11.11
	11.15
	11.34
	11.41
	11.26
	0.34

	89
	25.52
	25.61
	25.46
	25.16
	24.78
	24.75
	24.47
	24.06
	23.86
	23.64
	23.48
	23.17
	23.17
	23.01
	24.30
	0.90

	90
	15.58
	15.63
	
	15.64
	15.68
	15.86
	16.14
	15.87
	
	16.16
	
	16.01
	
	16.05
	15.86
	0.21

	91
	22.11
	21.76
	
	21.57
	21.80
	23.18
	23.39
	23.11
	
	23.42
	
	23.26
	
	23.36
	22.70
	0.74

	92
	7.35
	7.32
	7.35
	7.40
	7.51
	7.40
	7.33
	7.17
	7.01
	6.76
	6.51
	6.21
	6.11
	5.67
	6.94
	0.57

	93
	11.49
	11.94
	12.08
	12.14
	11.90
	11.99
	11.81
	11.49
	11.39
	11.12
	10.85
	10.37
	10.34
	9.87
	11.34
	0.71

	94
	14.28
	13.99
	13.61
	13.31
	12.81
	12.66
	12.53
	12.15
	11.89
	11.43
	11.46
	11.13
	10.94
	10.82
	12.36
	1.10

	95
	
	
	16.79
	16.87
	17.50
	17.58
	17.52
	17.36
	17.26
	17.07
	16.85
	16.48
	16.29
	15.94
	16.96
	0.50

	96
	8.92
	8.93
	8.96
	9.00
	9.06
	9.27
	9.29
	9.47
	9.44
	9.52
	9.75
	9.69
	9.77
	10.04
	9.36
	0.35




	Table 4.6. Cf Calculated Stability Constants (Reported as log)
(Uncertainty in fitted values are reported in parentheses as the average of the uncertainty  across all ligands with associated standard deviation)

	Lig.
	La
(0.41 ± 7)
	Ce
(0.40 ± 7)
	Pr
(0.6 ± 1)
	Nd
(0.8 ± 2)
	Sm
(0.9 ± 2)
	Eu
(0.7 ± 1)
	Gd
(0.6 ± 1)
	Tb
(0.39 ± 9)
	Dy
(0.38 ± 9)
	Ho
(0.5 ± 1)
	Er
(0.9 ± 1)
	Tm
(1.3 ± 2)
	Yb
(1.3 ± 2)
	Lu
(1.5 ± 3)
	Ave.
	Err.

	1
	6.79
	6.90
	7.02
	6.94
	6.91
	6.99
	6.98
	7.03
	7.07
	7.12
	7.17
	7.18
	7.37
	7.50
	7.07
	0.18

	2
	7.19
	7.22
	7.31
	7.16
	7.12
	7.19
	7.21
	7.36
	7.36
	7.35
	7.47
	7.42
	7.54
	7.49
	7.31
	0.13

	3
	9.25
	9.44
	9.40
	9.38
	9.43
	9.40
	9.34
	9.30
	9.21
	9.25
	9.24
	9.22
	9.25
	9.31
	9.32
	0.08

	4
	9.67
	9.50
	9.36
	9.36
	9.57
	9.61
	9.65
	9.59
	9.52
	9.60
	9.58
	9.56
	9.70
	9.69
	9.57
	0.10

	5
	8.67
	8.85
	9.09
	9.07
	9.26
	9.25
	9.04
	9.08
	9.13
	9.10
	9.17
	9.04
	9.30
	9.24
	9.09
	0.16

	6
	6.25
	6.43
	6.38
	6.40
	6.31
	6.32
	6.39
	6.59
	6.57
	6.52
	6.64
	6.58
	6.68
	6.63
	6.48
	0.13

	7
	8.69
	8.75
	9.07
	9.01
	8.81
	8.80
	8.82
	8.92
	8.96
	8.92
	8.89
	8.84
	8.94
	8.83
	8.88
	0.10

	8
	8.25
	8.42
	8.44
	8.36
	8.28
	8.28
	8.20
	8.21
	8.22
	8.17
	8.20
	8.19
	8.30
	8.27
	8.27
	0.08

	9
	6.45
	6.61
	6.64
	6.61
	6.57
	6.50
	6.48
	6.50
	6.62
	6.54
	6.72
	6.59
	6.68
	6.64
	6.58
	0.08

	10
	9.18
	9.25
	9.34
	9.30
	9.13
	9.09
	9.02
	8.88
	8.80
	8.78
	8.76
	8.70
	8.72
	8.83
	8.98
	0.22

	11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	10.61
	10.84
	10.88
	10.84
	10.95
	10.96
	11.01
	11.04
	10.97
	11.19
	11.26
	11.31
	11.49
	11.45
	11.06
	0.24

	13
	12.77
	12.83
	12.74
	12.70
	12.58
	
	12.60
	12.43
	12.48
	12.56
	12.56
	12.72
	12.93
	
	12.66
	0.14

	14
	11.56
	11.69
	11.60
	11.52
	11.51
	
	11.60
	11.48
	11.51
	11.57
	11.67
	11.82
	11.93
	
	11.62
	0.13

	15
	11.29
	11.32
	11.26
	11.26
	11.24
	
	11.34
	11.24
	11.30
	11.47
	11.60
	11.69
	11.74
	
	11.40
	0.17

	16
	9.60
	9.79
	9.79
	9.88
	9.75
	
	9.86
	9.83
	9.92
	10.09
	10.24
	10.24
	10.31
	
	9.94
	0.21

	17
	11.39
	11.36
	11.31
	11.37
	11.30
	11.40
	11.43
	11.38
	11.41
	11.52
	11.55
	11.56
	11.74
	11.86
	11.47
	0.16

	18
	12.58
	12.49
	12.28
	12.24
	11.99
	
	
	
	
	
	11.70
	
	
	
	12.21
	0.30

	19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	21
	19.46
	19.27
	18.38
	18.32
	18.00
	18.76
	18.62
	18.18
	17.94
	17.85
	17.93
	17.69
	18.37
	17.62
	18.31
	0.54

	22
	19.61
	19.62
	19.52
	19.45
	19.67
	19.88
	19.84
	19.56
	20.01
	20.30
	20.55
	20.64
	21.22
	21.36
	20.09
	0.61

	23
	13.00
	13.05
	13.10
	13.17
	13.64
	13.92
	14.14
	14.24
	14.76
	14.80
	14.94
	15.16
	15.42
	15.55
	14.21
	0.88

	24
	18.98
	18.76
	18.64
	18.62
	18.52
	18.72
	18.61
	18.73
	18.91
	19.07
	19.24
	19.46
	19.71
	19.90
	18.99
	0.42

	25
	17.05
	17.17
	17.14
	17.01
	17.11
	17.24
	17.42
	17.69
	17.88
	18.07
	18.14
	18.35
	18.64
	18.77
	17.69
	0.59

	26
	16.35
	16.50
	16.39
	16.37
	16.50
	16.73
	16.91
	17.20
	17.49
	17.69
	17.85
	17.97
	18.16
	18.30
	17.17
	0.70

	27
	16.35
	16.50
	16.39
	16.37
	16.60
	16.83
	17.01
	17.30
	17.49
	17.59
	17.85
	17.97
	18.25
	18.30
	17.20
	0.69

	28
	12.49
	12.87
	12.96
	12.87
	13.29
	13.61
	13.77
	14.21
	14.39
	14.59
	14.69
	14.81
	14.98
	15.04
	13.90
	0.85

	29
	12.20
	13.32
	
	13.13
	13.28
	13.41
	13.58
	13.65
	13.76
	13.76
	13.94
	13.90
	14.16
	14.07
	13.55
	0.49

	30
	19.26
	19.17
	18.98
	18.92
	18.85
	18.87
	19.03
	19.07
	19.33
	19.52
	19.68
	19.88
	20.26
	20.30
	19.37
	0.48

	31
	19.26
	19.06
	18.98
	18.92
	18.85
	18.87
	18.93
	19.07
	19.33
	19.52
	19.68
	19.88
	20.17
	20.30
	19.34
	0.47

	32
	19.03
	18.95
	18.77
	18.71
	18.65
	18.76
	18.83
	19.07
	19.24
	19.43
	19.58
	19.78
	20.07
	20.11
	19.21
	0.49

	33
	19.15
	19.06
	18.77
	18.81
	18.75
	18.76
	18.83
	19.07
	19.43
	19.43
	19.39
	19.78
	19.97
	20.11
	19.24
	0.45

	34
	17.90
	17.89
	17.89
	17.65
	17.56
	17.58
	17.51
	17.28
	17.18
	17.20
	17.24
	17.29
	17.53
	17.61
	17.52
	0.25

	35
	19.29
	19.04
	18.86
	18.71
	18.77
	19.01
	19.07
	19.32
	19.65
	19.69
	19.87
	19.88
	20.07
	20.21
	19.39
	0.48

	36
	17.17
	17.50
	17.47
	17.51
	17.25
	17.49
	17.45
	17.12
	17.06
	17.16
	17.23
	17.36
	17.58
	17.52
	17.35
	0.17

	37
	17.98
	17.84
	17.69
	17.65
	17.62
	17.75
	17.82
	18.08
	18.26
	18.46
	18.62
	18.73
	19.11
	19.16
	18.20
	0.52

	38
	18.91
	18.39
	18.12
	18.07
	17.93
	17.95
	17.92
	17.99
	18.07
	18.27
	18.43
	18.44
	18.64
	18.87
	18.29
	0.33

	39
	16.59
	16.43
	16.59
	16.47
	16.32
	16.35
	16.33
	16.31
	16.20
	16.21
	16.12
	16.03
	16.12
	16.10
	16.30
	0.17

	40
	7.20
	7.26
	7.39
	7.55
	7.73
	7.88
	7.59
	8.06
	8.34
	8.31
	8.24
	8.21
	8.33
	8.27
	7.88
	0.41

	41
	12.55
	
	12.70
	12.75
	12.87
	
	13.04
	13.53
	13.56
	13.62
	14.13
	14.08
	
	14.02
	13.35
	0.56

	42
	15.05
	15.11
	15.25
	15.43
	15.64
	15.65
	15.66
	15.43
	15.24
	15.19
	15.15
	15.24
	15.61
	16.23
	15.42
	0.31

	43
	13.33
	13.24
	13.39
	13.31
	13.28
	13.33
	13.35
	13.50
	13.61
	13.73
	13.85
	13.96
	14.08
	14.10
	13.58
	0.30

	44
	12.52
	12.58
	12.70
	12.58
	12.59
	12.71
	12.77
	12.95
	13.04
	13.20
	13.30
	13.33
	13.52
	13.54
	12.95
	0.35

	45
	10.46
	
	
	
	9.86
	10.15
	10.24
	10.61
	10.64
	10.86
	10.87
	11.04
	11.08
	11.12
	10.63
	0.40

	46
	10.65
	10.88
	10.82
	10.66
	10.77
	10.79
	10.96
	10.96
	11.07
	11.08
	11.19
	11.21
	11.34
	11.31
	10.98
	0.22

	47
	11.83
	11.88
	12.12
	12.03
	12.21
	12.39
	12.51
	12.67
	12.82
	13.14
	13.31
	13.31
	13.50
	13.62
	12.67
	0.60

	48
	13.45
	13.47
	13.65
	13.70
	14.10
	14.35
	14.32
	14.69
	14.80
	14.76
	14.86
	14.92
	15.31
	15.40
	14.41
	0.63

	49
	13.20
	
	13.32
	13.44
	13.78
	14.03
	14.27
	14.60
	14.85
	15.05
	15.30
	15.45
	15.63
	15.77
	14.52
	0.87

	50
	19.15
	18.95
	18.77
	18.81
	18.75
	18.97
	18.93
	19.07
	19.33
	19.43
	19.58
	19.78
	20.07
	20.21
	19.27
	0.46

	51
	19.15
	19.06
	18.87
	18.81
	18.75
	18.76
	18.93
	19.07
	19.24
	19.43
	19.49
	19.78
	19.97
	20.11
	19.24
	0.43

	52
	13.97
	13.09
	12.98
	12.61
	12.18
	12.51
	12.58
	12.69
	12.29
	12.06
	12.13
	12.19
	12.03
	12.42
	12.55
	0.50

	53
	8.14
	8.35
	8.54
	8.59
	8.59
	8.67
	8.45
	8.41
	8.46
	8.52
	8.61
	8.64
	8.82
	8.91
	8.55
	0.19

	54
	19.05
	19.13
	19.36
	19.47
	19.81
	19.76
	19.60
	19.67
	19.72
	19.69
	19.73
	19.70
	19.88
	20.02
	19.61
	0.26

	55
	8.09
	
	
	
	
	
	7.21
	7.25
	7.19
	7.05
	7.08
	7.07
	7.07
	7.01
	7.22
	0.32

	56
	9.86
	9.79
	10.07
	9.98
	10.16
	10.40
	10.30
	10.66
	10.64
	10.78
	10.84
	10.91
	10.98
	10.90
	10.45
	0.40

	57
	14.02
	14.35
	14.43
	14.18
	14.27
	14.22
	13.72
	14.23
	14.03
	14.00
	13.91
	13.87
	13.91
	13.85
	14.07
	0.20

	58
	16.16
	15.79
	15.84
	15.99
	16.12
	16.09
	16.05
	15.50
	15.53
	15.48
	15.30
	15.22
	15.42
	15.24
	15.70
	0.33

	59
	7.81
	8.30
	8.07
	8.42
	8.32
	8.41
	8.54
	9.04
	9.13
	9.17
	9.19
	9.32
	9.46
	9.50
	8.76
	0.53

	60
	13.89
	14.13
	14.07
	13.86
	13.89
	13.92
	13.83
	13.66
	13.59
	13.53
	13.46
	13.66
	13.79
	13.92
	13.80
	0.19

	61
	12.72
	12.92
	13.04
	13.06
	12.99
	13.06
	12.95
	12.70
	12.57
	12.49
	12.32
	12.13
	12.19
	12.13
	12.66
	0.34

	62
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	63
	24.01
	24.16
	24.22
	24.09
	23.91
	24.11
	23.87
	23.60
	23.34
	22.98
	22.89
	22.66
	22.44
	22.23
	23.47
	0.67

	64
	16.88
	
	
	
	17.20
	
	17.27
	
	17.78
	
	
	
	
	16.54
	17.13
	0.42

	65
	20.18
	20.34
	20.22
	20.13
	20.16
	20.24
	20.18
	19.58
	19.37
	19.18
	18.95
	18.84
	18.93
	18.72
	19.64
	0.60

	66
	16.59
	
	
	16.69
	
	
	17.21
	
	16.90
	
	
	
	
	17.43
	16.97
	0.32

	67
	19.26
	
	
	18.50
	
	
	18.12
	
	18.36
	
	
	
	
	18.68
	18.58
	0.38

	68
	19.50
	
	
	18.60
	
	
	17.92
	
	17.49
	
	
	
	
	17.24
	18.15
	0.82

	69
	18.40
	18.65
	18.66
	18.54
	18.33
	18.28
	18.21
	18.01
	17.72
	17.51
	17.37
	17.11
	17.20
	17.13
	17.94
	0.56

	70
	15.19
	15.51
	16.09
	16.06
	16.15
	16.13
	15.82
	15.60
	15.30
	14.90
	14.59
	14.42
	14.51
	14.32
	15.33
	0.66

	71
	4.72
	
	4.47
	4.37
	4.49
	4.49
	4.17
	4.24
	4.20
	3.97
	3.91
	3.78
	3.80
	3.85
	4.19
	0.30

	72
	26.25
	
	24.71
	24.33
	23.67
	23.55
	23.48
	23.11
	22.83
	22.81
	22.76
	22.75
	22.36
	23.08
	23.51
	1.01

	73
	4.03
	4.13
	4.20
	4.16
	4.17
	4.21
	4.25
	4.37
	4.44
	4.43
	4.45
	4.42
	4.49
	4.44
	4.30
	0.14

	74
	11.42
	
	
	12.20
	
	11.97
	
	
	11.94
	
	
	
	
	12.70
	12.04
	0.42

	75
	9.60
	
	
	9.48
	
	9.68
	
	
	9.72
	
	
	
	
	9.56
	9.61
	0.08

	76
	6.60
	6.70
	6.74
	6.70
	6.84
	7.02
	7.01
	7.41
	7.41
	7.43
	7.48
	7.49
	7.59
	7.49
	7.14
	0.35

	77
	2.62
	
	
	2.98
	3.03
	3.02
	2.76
	3.08
	
	3.19
	3.08
	
	
	3.07
	2.98
	0.17

	78
	9.02
	9.26
	9.28
	9.50
	9.24
	9.22
	9.09
	9.09
	9.13
	9.15
	9.24
	9.27
	9.46
	9.52
	9.25
	0.15

	79
	
	
	20.35
	
	19.47
	19.07
	
	
	
	
	
	
	
	
	19.63
	0.53

	80
	
	
	20.17
	
	19.00
	18.66
	
	
	
	
	
	
	
	17.53
	18.84
	0.94

	81
	
	
	20.23
	
	
	19.42
	
	
	
	
	
	
	
	18.59
	19.41
	0.67

	82
	
	
	19.23
	
	
	19.00
	
	
	
	
	
	
	
	17.21
	18.48
	0.91

	83
	18.18
	17.78
	17.60
	17.53
	17.62
	17.95
	17.72
	17.69
	17.58
	17.49
	17.47
	17.30
	17.49
	17.63
	17.64
	0.21

	84
	18.90
	19.00
	18.93
	18.85
	18.80
	18.86
	18.64
	18.43
	18.16
	17.99
	17.74
	17.39
	18.38
	17.25
	18.38
	0.57

	85
	14.61
	15.02
	15.17
	15.12
	15.22
	15.22
	15.15
	14.96
	14.80
	14.56
	14.30
	14.06
	13.97
	13.71
	14.71
	0.50

	86
	15.55
	15.90
	15.86
	15.74
	15.77
	15.69
	15.61
	15.29
	15.07
	14.89
	14.68
	14.59
	14.78
	14.70
	15.29
	0.47

	87
	12.37
	12.57
	12.54
	12.41
	12.26
	12.17
	12.10
	11.88
	11.78
	11.74
	11.76
	11.74
	11.83
	11.83
	12.07
	0.30

	88
	12.45
	
	11.80
	11.58
	11.29
	11.27
	11.29
	11.26
	11.20
	11.25
	11.33
	11.37
	11.56
	11.62
	11.48
	0.33

	89
	25.55
	25.63
	25.47
	25.18
	24.79
	24.77
	24.49
	24.09
	23.90
	23.68
	23.53
	23.23
	23.23
	23.08
	24.33
	0.88

	90
	15.74
	15.79
	
	15.79
	15.83
	16.01
	16.28
	16.03
	
	16.31
	
	16.16
	
	16.20
	16.01
	0.21

	91
	22.18
	21.83
	
	21.63
	21.86
	23.22
	23.43
	23.16
	
	23.47
	
	23.31
	
	23.42
	22.75
	0.73

	92
	7.62
	7.59
	7.63
	7.68
	7.79
	7.68
	7.61
	7.45
	7.29
	7.05
	6.79
	6.49
	6.40
	5.96
	7.22
	0.56

	93
	11.71
	12.15
	12.29
	12.35
	12.11
	12.20
	12.02
	11.70
	11.61
	11.34
	11.07
	10.60
	10.57
	10.10
	11.56
	0.70

	94
	14.46
	14.17
	13.79
	13.50
	13.01
	12.86
	12.74
	12.35
	12.10
	11.65
	11.68
	11.35
	11.16
	11.05
	12.56
	1.09

	95
	
	
	16.93
	17.01
	17.62
	17.71
	17.65
	17.49
	17.39
	17.20
	16.99
	16.63
	16.44
	16.10
	17.10
	0.49

	96
	9.17
	9.19
	9.21
	9.25
	9.31
	9.52
	9.54
	9.71
	9.69
	9.76
	9.99
	9.93
	10.01
	10.27
	9.61
	0.34
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