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Figure S1 Changes in Gibbs free energy (AG, kcal/mol) for the extraction reactions starting
from CN 9 Am?*" reactants to extraction complexes in n-dodecane with L'(a), and starting
from CN 9 Eu’* reactants with L(b) and L'(c) to extraction complexes



Table S1 Probable extraction reactions and corresponding Gibbs free energy in water and n-
dodecane solution obtained by the B3LYP method.*?

Reaction AGgq AG,,q
[M(H,0)o]**+HL—[ML]**+9H,0+H" 10.9/14.2  73.8/84.6
[M(H,0)o]**+HL'—[ML']**+9H,O0+H* 10.2/30.2  71.0/73.0
[M(H,0)o]**+HL+2NO3; —ML(NO;),+9H,0+H"* -23.1/-26.7 -30.8/-28.4
[M(H,0)o]**+HL'+2NO3; —ML'(NOs),+9H,0+H* -28.6/-27.6  -31.2/-30.9
[M(H,0)o]**+2HL—ML,"+9H,0+2H* 21.9/25.2 5.4/7.4
[M(H,0)y]**+2HL'->ML',*+9H,0+2H" 28.1/26.7 5.0/6.2
[M(H,0)9]**+2HLANO;3; —ML,(NO3)+9H,0+2H* 18.4/21.9  -5.8/-2.5
[M(H,0)o]**+2HL'+NO;—ML'»(NO3)+9H,O+2H" 29.4/31.8 -3.2/-0.6
[M(NO3)(H,0);]**+HL—[ML]**+7H,0+NO5+H* 29.4/28.0  92.2/98.4
[M(NO3)(H,0);]**+HL'—[ML']>*+7H,0+NO5+H* 28.6/44.0 89.5/86.8
[M(NOs)(H,0)7]**+HL+NO5—ML(NOs),+7H,0+H* -4.7/-12.9  -12.4/-14.6

[M(NO3)(H,0), 2 +HL4+NOs—ML'(NO3),+7H,O+H*  -10.2/-13.7 -12.7/-17.1

[M(NO3)(H,0),]>*+2HL—ML,*+7H,0+NO;+2H* 40.3/39.0  23.9/212
[M(NO3)(H,0),]>*+2HL'—ML',*+7H,0+NO5+2H* 46.5/40.5  23.5/20.0
[M(NO3)(H,0), ]2 +2HL—ML,(NO;)+7H,0+2H* 36.9/35.8  12.6/10.3
[M(NO3)(H,0),]>*+2HL'—ML'>,(NO3)+7H,0+2H* 47.8/45.6  25.6/132
[M(NO3),(H,0)s]*+HL—[ML]>+5H,0+2NO;+H* 40.5/41.7  103.4/112.1
[M(NO3),(H,0)s]*+HL'—>[ML'>*+5H,0+2NO;+H* 39.8/57.7  100.6/100.5
[M(NO3)>(H,0)s]*+HL—ML(NO5),+5H,O+H" 6.5/0.8 -1.2/-0.9

[M(NO3),(H,0)s]*+HL'>ML'(NO3),+5H,0-+H* 1/-0.1 -1.6/-3.4



[M(NO5)»(H,0)s]+2HL—ML,*+5H,0+2NO5+2H" 51.5/52.7  35.1/34.9

[M(NO5)»(H,0)s]+2HL'—>ML',*+5H,0+2NO5+2H* 57.7/542  34.6/33.7

[M(NO;)»(H,0)s]+2HL—ML,(NO3)+5H,0+NO;+2H*  48.1/49.4  23.8/24.0

[M(NO;),(H,0)s]+2HL'—ML'5(NO;)+5H,0+NO5 59.0/59.3  36.8/26.8
+2H*

M(NO;)3(H,0);+tHL—[ML]**+3H,0+3NOy+H" 44.0/47.2  106.9/117.6
M(NO;)3(H,0)3+HL'—[ML']>+3H,0+3NO5+H* 43.3/63.2  104.2/106.0
M(NO;)3(H,0);+tHL—ML(NO;),+3H,0+NO5+H* 10.0/6.3 2.3/4.6
M(NO;)3(H,0)5+HL'—->ML'(NO3),+3H,0+NO;y+H* 4.5/5.4 1.9/2.1
M(NO;)3(H,0)5+2HL—ML, " +3H,0+3NO5+2H" 55.0/58.2  38.6/40.4
M(NO;)3(H,0);+2HL'—-ML',*+3H,0+3NO5+2H* 61.2/59.7  38.1/39.2

M(NO;);(H,0);+2HL—ML,(NO;)+3H,0+2NOs+2H*  51.6/55.0  27.3/29.5
M(NO3)3(H,0);+2HL'—->ML'»(NO;)+3H,0+2NO;+2H*  62.5/64.8  40.3/32.4

@ Gibbs free energy of solvation for H" was set to be —264.0 kcal/mol.#>#3

b.../... represents the results of Eu*" and Am?* complexes, respectively.
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