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Figure S1. Potentiometric titration of 1.0 mM TREN·3HCl with NaOH at 5 ºC in 0.1 M 
NaNO3. Corresponding distribution diagram (inset). 
 
 
 
 
 

 
Figure S2. Potentiometric titration of 1.0 mM TREN·3HCl with NaOH at 25 ºC in 0.1 M 
NaNO3. Corresponding distribution diagram (inset). 
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Figure S3. Potentiometric titration of 1.0 mM TREN·3HCl with NaOH at 45 ºC in 0.1 M 
NaNO3. Corresponding distribution diagram (inset). 
 
 
 
 
 

 
Figure S4. Potentiometric titration of 12.7 mM HNO3 and equimolar (2.4 mM) 
TREN·3HCl and Ni(NO3)2·6H2O with NaOH at 25 ºC in 0.1 M NaNO3. Corresponding 
distribution diagram (inset). 

6 

7 

8 

9 

10 

11 

12 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 

pH
 

volume 0.1 M NaOH added (mL) 

1 

3 

5 

7 

9 

11 

0 0.5 1 1.5 2 2.5 3 

pH
 

volume 0.5 M NaOH added (mL) 

Ni + TREN log Kf determination

2 4 6 8 10
pH

0

20

40

60

80

100

%
 fo

rm
at

io
n 

re
la

tiv
e 

to
 N

i

TREN pKa determination (318 K)

6 8 10
pH

0

20

40

60

80

100

%
 fo

rm
at

io
n 

re
la

tiv
e 

to
 T

R
EN TRENH3

3+ 

TRENH2
2+ 

TRENH+ 

TREN 

Ni2+ 

NiTRENH3+ 

NiTREN2+ 



	   S9 

 
Figure S5. Potentiometric titration of equimolar (3.6 mM) TREN·3HCl and 
Cu(NO3)2·3H2O with NaOH at 5 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
 
 
 
 
 

 
Figure S6. Potentiometric titration of equimolar (3.6 mM) TREN·3HCl and 
Cu(NO3)2·3H2O with NaOH at 25 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
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Figure S7. Potentiometric titration of equimolar (3.6 mM) TREN·3HCl and 
Cu(NO3)2·3H2O with NaOH at 45 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
 
 
 
 
 

 
Figure S8. Potentiometric titration of 7.7 mM HNO3 and equimolar (2.4 mM) TREN·3HCl 
and Zn(NO3)2·6H2O with NaOH at 25 ºC in 0.1 M NaNO3. Corresponding distribution 
diagram (inset). 
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Figure S9. Potentiometric titration of 1.0 mM 1 and two equivalents of HNO3 with NaOH 
at 5 ºC in 0.1 M NaNO3. Corresponding distribution diagram (inset). 
 
 
 
 
 

 
Figure S10. Potentiometric titration of 1.9 mM 1 and three equivalents of HNO3 with 
NaOH at 25 ºC in 0.1 M NaNO3. Corresponding distribution diagram (inset). 
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Figure S11. Potentiometric titration of 1.0 mM 1 and two equivalents of HNO3 with NaOH 
at 45 ºC in 0.1 M NaNO3. Corresponding distribution diagram (inset). 
 
 
 
 
 

 
Figure S12. Potentiometric titration of equimolar (1.8 mM) 1, TREN·3HCl, and 
Ni(NO3)2·6H2O with NaOH at 25 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
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Figure S13. Potentiometric titration of equimolar (1.0 mM) 1, TREN·3HCl, and 
Cu(NO3)2·3H2O with NaOH at 5 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
 
 
 
 
 

 
Figure S14. Potentiometric titration of equimolar (1.8 mM) 1, TREN·3HCl, and 
Cu(NO3)2·3H2O with NaOH at 25 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
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Figure S15. Potentiometric titration of equimolar (1.0 mM) 1, TREN·3HCl, and 
Cu(NO3)2·3H2O with NaOH at 45 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
 
 
 
 
 

 
Figure S16. Potentiometric titration of equimolar (1.8 mM) 1, TREN·3HCl, and 
Zn(NO3)2·6H2O with NaOH at 25 ºC in 0.1 M NaNO3. Corresponding distribution diagram 
(inset). 
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Figure S17. Van ‘t Hoff plot for TRENH+. 
 
 

  
Figure S18. Van ‘t Hoff plot for TRENH2

2+. 
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Figure S19. Van ‘t Hoff plot for TRENH3

3+. 
 
 

  
Figure S20. Van ‘t Hoff plot for CuTREN2+. 
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Figure S21. Van ‘t Hoff plot for CuTRENH3+. 
 
 

 
Figure S22. Van ‘t Hoff plot for 1H+. 

y = 1765x + 2.3325 
R² = 0.9978 

7.6 

7.8 

8 

8.2 

8.4 

8.6 

8.8 

0.0031 0.0032 0.0033 0.0034 0.0035 0.0036 0.0037 

ln
 K

eq
 

1/T 

y = 1469.2x + 6.2582 
R² = 1 

10.8 

10.9 

11 

11.1 

11.2 

11.3 

11.4 

11.5 

11.6 

0.0031 0.0032 0.0033 0.0034 0.0035 0.0036 0.0037 

ln
 K

eq
 

1/T 



	   S18 

 
Figure S23. Van ‘t Hoff plot for Cu12+. 
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