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TRLFS Cm(III) 
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Figure S1: Fluorescence lifetime of [Cm(C4-BPP)3]3+ in the organic phase after extraction. Organic 

phase 1.0 × 10–2 mol/L C4-BPP and 5.0 × 10–1 mol/L 2-bromohexanoic acid in TPH/1-octanol 

(10 vol.%). Aqueous phase 3.0 × 10–1 mol/L nitric acid. A/O = 1. T = 293 K. 
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Figure S2: Normalized fluorescence spectra of Cm(III) in the aqueous phase after extraction. Organic 

phase 1.0 × 10–2 mol/L C4-BPP and 5.0 × 10–1 mol/L 2-bromohexanoic acid in TPH/1-octanol 

(10 vol.%). Aqueous phase 3.0 × 10–1 mol/L nitric acid. A/O = 1. T = 293 K. 
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Figure S3: Fluorescence lifetime of [Cm(solv.)]3+ in the aqueous phase after extraction. Organic phase 

1.0 × 10–2 mol/L C4-BPP and 5.0 × 10–1 mol/L 2-bromohexanoic acid in TPH/1-octanol (10 vol.%). 

Aqueous phase 3.0 × 10–1 mol/L nitric acid. A/O = 1. T = 293 K. 
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TRLFS Eu(III) 
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Figure S4: Fluorescence lifetime of [Eu(C4-BPP)2(2-bromohexanoate)m](3-m)+ (m =1-3) in the organic 

phase after extraction. Organic phase 1.0 × 10–2 mol/L C4-BPP and 5.0 × 10–1 mol/L 2-bromohexanoic 

acid in TPH/1-octanol (10 vol.%). Aqueous phase 3.0 × 10–1 mol/L nitric acid. A/O = 1. T = 293 K. 
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Figure S5: Normalized fluorescence spectra of the 7F1 and 7F2 emission bands of Eu(III) in the aqueous 

phase after extraction. Organic phase 1.0 × 10–2 mol/L C4-BPP and 5.0 × 10–1 mol/L 2-bromohexanoic 

acid in TPH/1-octanol (10 vol.%). Aqueous phase 3.0 × 10–1 mol/L nitric acid. A/O = 1. T = 293 K. 
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Figure S6: Fluorescence lifetime of [Eu(solv.)]3+ in the aqueous phase after extraction. Organic phase 

1.0 × 10–2 mol/L C4-BPP and 5.0 × 10–1 mol/L 2-bromohexanoic acid in TPH/1-octanol (10 vol.%). 

Aqueous phase 3.0 × 10–1 mol/L nitric acid. A/O = 1. T = 293 K. 

 

0 500 1000 1500 2000 2500 3000 3500

17

18

19

20

21
 [Eu(solv.)]3+

 [Eu(C4-BPP)2(2-bromo)m](3-m)+

ln
(S

(I
n

te
n

s
it

y
))

Delay [µs]

t  = 337 ± 17 µs

t  = 1473 ± 74 µs

 

Figure S7: Fluorescence lifetime of [Eu(C4-BPP)n(2-bromohexanoate)m](3-m)+ (n = 0, 2; m = 1-3) in 

methanol containing 1.5 vol.% water and 0.5 mol/L 2-bromohexanoic acid. [C4-BPP] = 0 mol/L (n = 

0), 1.00 × 10–2 mol/L (n = 2), [Eu]ini = 1.0 × 10–5 mol/L. (2-bromohexanoate is abbreviated as 2-bromo). 

 



7 

 

580 590 600 610 620 630

N
o

rm
a
li
z
e
d

 I
n

te
n

s
it

y

Wavelength [nm]

 [Eu(solv.)]3+

 [Eu(C4-BPP)(2-bromo)m](3-m)+

 [Eu(C4-BPP)2(2-bromo)m](3-m)+

620.2 nm

590.7 nm

592.0 nm

593.6 nm 

613.2 nm

616.6 nm

594.0 nm

618.1 nm

617.6 nm

 

Figure S8: Normalized single component spectra of the [Eu(C4-BPP)n(2-bromohexanoate)m](3-m)+ 

(n = 0-2, m = 1-3) complexes in methanol containing 1.5 vol.% water and 5.0 × 10–1 mol/L 

2-bromohexanoic acid. [Eu(III)]ini = 1.0 × 10–5 mol/L. (2-bromohexanoate is abbreviated as 2-bromo). 
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Figure S9: Slope analyses for the complexation of Eu(III) with C4-BPP in methanol containing 

1.5 vol.% water and 5.0 × 10–1 mol/L 2-bromohexanoic acid. Plot of log([Eu(C4-BPP)n(2-

bromohexanoate)m](3-m)+/[Eu(C4-BPP)n−1(2-bromohexanoate)m](3-m)+) (m =1-3) vs. the logarithm of the 

free C4-BPP concentration (2-bromohexanoate is abbreviated as 2-bromo). 

  



9 

 

 

0 1000 2000 3000 4000 5000 6000

18

19

20

21

22

 [Eu(C4-BPP)3]
3+

 [Eu(C4-BPP)2(2-bromo)m](3-m)+

ln
(S

(I
n

te
n

s
it

y
))

Delay [µs]

t  = 2043 ± 103 µs

t  = 1489 ± 75 µs

 

Figure S10: Fluorescence lifetime of [Eu(C4-BPP)n(2-bromohexanoate)m](3-m)+ (n = 2, 3; m = 0-3) in 

methanol containing 1.5 vol.% water and 3.98 × 10–2 mol/L C4-BPP. [2-bromohexanoic acid] = 0 mol/L 

(n = 0), 5.01 × 10–1 mol/L (n = 2), [Eu]ini = 1.0 × 10–5 mol/L. (2-bromohexanoate is abbreviated as 2-

bromo). 

 

 


