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1. Supplementary Figures

Fig. S1 1H NMR spectrum of probe Ru1 in CD4O.

Fig. S2 1H NMR spectrum of probe Ru2 in CD4O.
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Fig. S3 1H NMR spectrum of probe Ru3 in CD4O.

Fig. S4 Stability test of Ru3 aqueous solution at room temperature over 7 days in the absence and 

presence of ReO4
-.

Fig. S5 Job plot of Luminescence intensity of Ru3 with ReO4
- in water (total concentration: 50 μM).
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Fig. S6 Luminescence emission spectra of Ru3 in the presence of different concentrations of ReO4
- with 

preconcentration.

Fig. S7 Luminescence responses of probe Ru3 in the presence of different cationic analytes.

Fig. S8 Luminescence emission spectra of Ru3 to ReO4
- and other anions without and with treatment of 

IC-Ag column.
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Fig. S9 Luminescence responses of Ru3 (20 μM) toward ReO4
- and other organic compounds (10 μM) 

without and with treatment of C18 column.

Fig. S10 Comparative Zeta potential study of Ru3 in the absence and presence of ReO4
-.



6

Fig. S11 DLS profiles of Ru3 in the presence of different concentrations of ReO4
-. (a) 5 μM，(b) 10 μM, 

(c) 20 μM.

Fig. S12 AFM images of Ru3 in the absence and presence of ReO4
-. (a) 2D and (b) 3D image without 

ReO4
-, (c) 2D and (d) 3D image with ReO4

-.
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Fig. S13 (a) Side view and (b) top view of the crystal structure of [Ru3](ReO4)2 adduct complexes. 

Solvent molecules and hydrogen atoms are omitted for clarity. The purple and the green dotted line 

represent the C-H··· π interaction and the π···π interaction in the adjacent molecules of Ru3, respectively; 

(c) View of the three-dimensional (3D) crystal packing of [Ru3](ReO4)2 adduct complexes.

Fig. S14 (a) The optimized structure of the [Ru3](ReO4)2 complex. (b) Energy decomposition analysis 

of the [Ru3](ReO4)2 complex.
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2. Supplementary Tables

Table S1. Sensitivity comparation of the present probe with the recently reported luminescence 

probes for ReO4
-.

Detection 

manner
Materials Detection mechanism Solvent

Response 

time

LOD

(μM)
Ref.

turn-off CP-16
aggregation-induced 

fluorescence quenching

water and a 

chloroform/me

thanol (1:1) 

mixture

- 0.58 [1]

turn-off TJNU-302 electron transfer H2O - 90 [2]

turn-off Zr4+ MOFs electron transfer H2O 0.55 [3]

turn-off NCU-2 ion exchange H2O ＜30 s 0.067 [4]

turn-off PMA
Photoinduced electron 

transfer (PET)
H2O - 14 [5]

turn-off MOCNs PET H2O - 12.6 [6]

turn-off BTTA–BDNP PET DMF/H2O ＜30 s 0.067 [7]

turn-off TFPM-EP-Br PET H2O ＜2 s 0.033 [8]

turn-off TpBDOH-AB ion exchange C2H5OH 2 s 1.07 [9]

turn-off C-CD PET H2O - 87 [10]

turn-off 1H6
6+ PET

0.1 M 

CF3SO3Na, 

pH = 2

- - [11]

turn-off ModA hydrogen bond

20 mM Tris, 

50 mM NaCl, 

pH = 7.6

- - [12]

turn-on TPDC-I AIE H2O - 0.9 [13]

turn-on XB
halogen bonding and 

electrostatic interaction

10 mM 

aqueous hepes 

buffer, 

pH = 7.4

- - [14]

turn-on PIC J-aggregation H2O - 0.17 [15]

turn-on ThT AIE H2O - 260 [16]

turn-on AuO J-aggregation H2O - 270 [17]
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Table S1: (continued)

Detection 

manner
Materials Detection mechanism Solvent

Response 

time

LOD

(μM)
Ref.

turn-on [Pt(tpy)Br](SbF6) ion exchange H2O 2-5 min 2.6 × 10-4 [18]

turn-on Ir-PAF ion exchange pH = 4 - 2.07 [19]

turn-on Ru(II) complex halogen-bond acetonitrile - - [20]

turn-on Ru1 AIE H2O ＜1 s 0.718

turn-on Ru2 AIE H2O ＜1 s 0.026

turn-on Ru3 AIE H2O ＜1 s 0.003

turn-on Ru3 AIE H2O ＜1 s
1.3 × 10-4

(after pre-

concentration)

this 

work

Table S2. Composition of simulated Hanford LAW melter recycle stream.

Anion Concentration(mol/L) Anion: TcO4
-
 molar ratio

TcO4
- 1.94 × 10-4 1.0

NO3
- 6.07 × 10-2 314

Cl- 6.39 × 10-2 330

NO2
- 1.69 × 10-1 873

SO4
2- 6.64 × 10-6 0.0343

CO3
2- 4.30 × 10-5 0.222
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Table S3. Summary of X-Ray Crystallographic Data.

Complexes [Ru3](ReO4)2

Empirical formula C204H138N24O24Re6Ru3

Formula weight 4729.79

Temperature/K 193.00

Crystal system monoclinic

Space group P21/c

a = 31.456(17) Å, α = 90°

b = 24.499(13) Å, β = 106.554(9)°Unit cell dimensions

c = 29.263(16) Å, γ = 90°

Volume/Å3 21616(20)

Z 4

ρcalcg/cm3 1.453

μ/mm-1 3.612

F(000) 9216.0

Crystal size/mm3 0.12 × 0.1 × 0.09

Radiation MoKα (λ = 0.71073)

2Θ range for data collection/° 3.906 to 49.424

Index ranges -37≤ h ≤ 37, -28 ≤ k ≤ 28, -34≤ l ≤ 34

Goodness-of-fit on F2 1.230

Final R indexes [I>=2σ (I)] R1 = 0.1494, wR2 = 0.3459

Final R indexes

[all data]
R1 = 0.1774, wR2 = 0.3604

Largest diff. peak/hole /eÅ-3 1.76/-1.71
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