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Table S1 Compositions of LGdsTbg s EuH (x = 0-0.5) with different Eu** molar fraction

and the corresponding power X-ray diffraction (PXRD) patterns data.

PXRD data
samples samples
chemical composition 26002 d(002) d(220)
initial x® final x
) A) (nm)
a (x = 0) 0 Gd0'4157Tb0‘5g43(OH)2'5(NO3)0'5'0.8H20 10.66 8.29 0.316

b(x=001) 00115  GdyasooTbos3s3Eu00115(OH)2s(NO3)o5:0.8H,0  10.62 832 0315
c(x=0.05)  0.0495  Gdosss3Tbos03EU0 0s05(OH)» s(NO3)o50.8H,0  10.60 834 0316
d(x=0.1)  0.1047  GdyaessTbo420sEU0 1047(OH)25(NO3)o50.8H,0 1056 837 0316
e(x=0.15)  0.1493  Gdes3Tboss64Elo1403(OH)»5(NO3)o50.8H,0 1062 832 0316
f(x=02)  0.1948  Gdgis0Tbos422E g 1045(OH)2s(NO3)o5:0.8H,0  10.52 840 0317
g(x=0225) 02227  GdosoTbos164EU02207(OH)» s(NO3)o5-0.8H,0  10.64 831 0316
h(x=025) 02431  Gdg.s7 TboasosEo2431(OH)2s(NO3)os:0.8H,0  10.68 828 0316
i(x=0275) 0.2725  Gdoa731Tbo2ssaBg2725(OH)2 s(NO3)o5-0.8HL,0  10.60 834 0316
i(x=0.3) 029  GdgnsTbo2372Eug2o(OH), s(NOs)os0.8H,0  10.62 832 0317
k(x=04) 03977  Gdoar76Tbo1247EU 3077(OH)» s(NO3)o5-0.8H,0  10.64 831 0317

1(x=0.5)  0.5843 Gdo.a157EU0 5843(OH), 5(NO3)o.5-0.8H,0 10.66 829 0318

» x stands for the molar fraction of Eu?* in the total rare-earth ions (Gd**, Eu?* and Tb*").



Table S2 Energy Transfer Efficiency (E) between the Tb*>* and Eu?* in the LGd sTbg 5_,Eu,H-

NOs/PAM NC hydrogels (x =0.01-0.2).

Sample b Sample c Sample d Sample e Sample £
(x=0.01) (x=0.05) (x=0.1) (x=0.15) (x=0.2)
E (%) 7.7 24.5 34.8 37.9 40.3




o =23 =)
o o [=]

Transmittance (%) O
[

1384 70

o
T

T rTJT T TrTr~rrrrr-

A 1 " 1 i 1 . 65 PN RPN BRI R T |
4000 3000 2000 1000 25 225 425 625 825

Wavenumber (cm™) Temperature (°C)

Fig. S1 (A) SEM image, (B) TEM image, (C) FTIR spectrum and (D) TGA curve of

LG0.5Tb0.3Eu().2H-NO3.

Fig. S2 HRTEM image of the LG 5Tbg3Euy,H-NO3;/PAM NC hydrogel.
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Fig. S3 PL emission spectra of the LGd,sTbg 5 ,Eu,H-NO3;/PAM NC hydrogels (x = 0-0.5) at

room temperature with UV excitation at 365 nm.
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Fig. S4 The emission spectrum of sodium salicylate (SA) aqueous solution under the 365 nm

excitation wavelength at room temperature.
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Fig. S5 PL emission spectrum of pure PAM hydrogel at room temperature with UV excitation

at 365 nm, the inset is the photograph of pure PAM hydrogel with UV irradiation (365 nm).
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Fig. S6 Dependence of molar fraction with the integrated intensity ratio of Eu** (614 nm) to

Tb3* (544 nm) for the LGdy sTbg s, Eu,H-NO3/PAM NC hydrogels (0 < x < 0.5).
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Fig. S7 The photoluminescent excitation spectra at room temperature for the

LGdj5Tbg,5Eup,sH-NO3/PAM NC hydrogel by monitoring (A) 544 nm and (B) 614 nm

emissions, respectively.
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Fig. S8 Dependence of (A) intensity and (B) normalized Ig, /I, with excitation wavelength for

the Dy — 7F, transition of Eu?' ions and D, — 7Fs transition of Tb*' ions in the

LG0.5Tb0.4EuO.1H-NO3/PAM NC hydrogel.
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Fig. S9 Dependence of (A) intensity and (B) normalized Ig,/It, with excitation wavelength for
the Dy — 7F, transition of Eu?' ions and D, — 7Fs transition of Tb*' ions in the

LG0.5Tb0.3EuO.2H-NO3/PAM NC hydrogel.



