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Fig. S1 (a) and (b) SEM images, (¢) TEM images, (d) PXRD patterns (26 = 5-60°) of LGdH.
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Fig. S2 (a) and (b) SEM images, (c) PXRD patterns (26 = 5-60°) of LEuH.
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Fig. S3 FTIR spectra of (a) LGdH, (b) 5,5'BDA, (c) LGdH-5,5'BDA, (d) HPhN (L), (e¢) GdL; and

(f) LGdH-5,5'BDA-GdL;
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Fig. S4 FTIR spectra of (a) LGdH, (b") 4,4'BDA, (¢’) LGdH-4,4'BDA, (d) HPhN (L), (¢) GdL,
and (f') LGdH-4,4'BDA-GdL,
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Fig. S5 UV-Vis absorption spectra of GdL; (1.0x10> mol/L), LGdH-4,4'BDA (0.5 mg/mL),

LGdH-5,5'BDA (0.5 mg/mL), LGdH-4,4'BDA-GdL; (0.5 mg/mL) and LGdH-5,5"BDA-GdL; (0.5
mg/mL) samples in ethanol.
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Fig. S6 The low temperature (77K) phosphorescence spectra of HPhN and Gd(HPhN); $!
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Fig. S7 The luminescence decays of LGdH-5,5'BDA-GdL; and LGdH-4,4'BDA-GdL; solid
samples.
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Fig. S8 UV-Vis absorption spectra of BDA

S-6



= B5- New 3

5 a ——20hlater |

S 20- =

= S,

= 15+ X

B iy

g 107 2 2+

c < L

(0] —

s 95 S 14
0_ I ' 1 L 1 ¥ 1 " 1 0_

500 550 o600 650 700 750
Wavelength(nm)

New
——— 20h later

I v 1 . 1 L | . I
500 550 600 650 700
Wavelength(nm)

750

Fig. S9 The phosphorescence spectra of various hybrids in water, (a) LGdH-5,5'BDA-GdLj;, (b)
LGdH-4,4'BDA-GdL

o

Intensityx 10-(a.u.)

b16— 44

%_ ) OO 3

\-"14- )

3 Y 2

2 E &

x 124 il o e

UJ E (-l concentration (%)

£ 10- 2

% i

— 8-

{ &

] . J | e 1+ 1 1 1 1
500 550 600 650 700 750 0 20 40 60 80 100

Wavelength(nm)

O, concentration (%)

Fig. S10 The phosphorescence performance of LGdH-5,5"BDA-GdL; suspension (0.5g/mL, A =
460 nm) at room temperature, (a) luminescence intensity, (b) decay lifetime, inner: the linear

relationship between I¢/I and 1o/t with O, concentration 52,
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Fig. S11 UV-Vis absorption spectra of DPBF with different irradiationtime (460nm LED lamp,
irradiationtime: 10 s every time), (a) Blank; (b) LGdH-5,5'BDA-GdLj3; (¢) LGdH-4,4'BDA-
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Fig. S12 The fluorescence spectra of DCFH at different irradiationtime (460nm LED lamp,
irradiation time: 2min every time), (a) Blank; (b) LGdH-5,5'BDA-GdL;; (c) LGdH-4,4'BDA-

GdL;
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Table S1 The factor and level design of orthogonal test of LGdH

Hydrothermal

Conn ol Singimet) e Pt
A /min /°C 2

/ mol-L-! /h
1 0.01 5 90 24
2 0.01 15 120 36
3 0.01 25 150 48
4 0.03 5 120 48
5 0.03 15 150 24
6 0.03 25 90 36
7 0.05 5 150 36
8 0.05 15 90 48
9 0.05 25 120 24

Table S2 The level of (002) diffraction peak and calculated basal spacing

LGdH LGdH-5,5BDA LGdH-4,4BDA  LGdH-5,5'BDA-GdL; LGdH-4,4'BDA-GdL;

20 /Degree 10.82 5.48 5.96 5.60 5.94

Basal spacing/nm 0.83 1.64 1.50 1.58 1.50

Table S3 N, adsorption—desorption isotherm studies of solid hybrids

LGdH-5,5BDA LGdH-4,4BDA  LGdH-5,5BDA-GdL; LGdH-4,4'BDA-GdL;

BET Surface Area

(m?g) 26.2 19.0 10.1 23.0

2. Notes and references
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