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Fig. S1 Experimental powder X-ray diffraction diagrams of Gd1-xTbxHIP (0  x  1, 
step 0.1) and simulated PXRD
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Fig. S2 Experimental powder X-ray diffraction diagrams of Gd1-xEuxHIP (0  x  1, 
step 0.1) and simulated PXRD

Fig. S3 Experimental powder X-ray diffraction diagrams of Gd0.5Tb0.5xEu0.5-0.5xHIP (0 
 x  1, step 0.1) and simulated PXRD



Fig. S4 Experimental powder X-ray diffraction diagrams of Gd1-xDyxHIP (0  x  1, 
step 0.1) and simulated PXRD

Table S1 Relative metallic content measured by EDS for the molecular alloys of 
Gd1-xTbxHIP, Gd1-xEuxHIP (0  x  1, step 0.1)

Gd1-xTbxHIP Gd1-xEuxHIP
x Gd % Tb % x Gd % Eu %

0.1 91(2) 9(2) 0.1 91(2) 9(2)

0.2 81(2) 19(2) 0.2 82(2) 18(2)

0.3 70(2) 30(2) 0.3 72(2) 28(2)

0.4 60(2) 40(2) 0.4 61(2) 39(2)

0.5 50(2) 50(2) 0.5 50(2) 50(2)

0.6 40(2) 60(2) 0.6 59(2) 41(2)

0.7 29(2) 71(2) 0.7 70(2) 30(2)

0.8 18(2) 82(2) 0.8 80(2) 20(2)

0.9 9 (2) 91(2) 0.9 90 (2) 10(2)



Table S2 Relative metallic content measured by EDS for the molecular alloys of 
Gd0.5Tb0.5xEu0.5-0.5xHIP, Gd1-xDyxHIP (0  x  1, step 0.1)

Gd1-xDyxHIP Gd0.5Tb0.5xEu0.5-0.5xHIP

x Gd % Dy % x Gd % Tb % Eu

0.1 92(2) 8(2) 0.1 50(2) 4(2) 46(2)

0.2 81(2) 19(2) 0.2 50(2) 9(2) 41(2)

0.3 71(2) 29(2) 0.3 50(2) 14(2) 36(2)

0.4 62(2) 38(2) 0.4 50(2) 19(2) 31(2)

0.5 50(2) 50(2) 0.5 50(2) 25(2) 25(2)

0.6 41(2) 59(2) 0.6 50(2) 30(2) 20(2)

0.7 31(2) 69(2) 0.7 50(2) 34(2) 16(2)

0.8 21(2) 79(2) 0.8 50(2) 40(2) 10(2)

0.9 11(2) 89(2) 0.9 50(2) 46(2) 4(2)

Fig. S5 Excitation spectrum of different samples TbHIP, EuHIP, Gd0.9Dy0.1HIP, 
Gd0.5Tb0.5HIP, Gd0.5Eu0.5HIP, Gd0.5Tb0.4Eu0.1HIP



Fig. S6 The solid state absorption spectrum of GdHIP.

Fig. S7 The emission spectrum of GdHIP at 77 K.



Fig. S8 The CIE coordinates of Gd1-xTbxHIP and Gd1-xEuxHIP molecular alloys



Fig. S9 The luminescent lifetime decay curves of Gd1-xTbxHIP 

Fig. S10 The luminescent lifetime decay curves of Gd1-xEuxHIP 



Fig. S11 The luminescent lifetime decay curves of Eu3+ for Gd0.5Tb0.5xEu0.5-0.5xHIP 

Fig. S12 The luminescent lifetime decay curves of Tb3+ for Gd0.5Tb0.5xEu0.5-0.5xHIP



Table S3 The overall photoluminescent quantum yields ( ), and transitions 𝐿𝑖𝑔𝑎𝑛𝑑𝐿𝑛

determined for corresponded compounds.

Compound  (%)𝐿𝑖𝑔𝑎𝑛𝑑𝐿𝑛 Transitions

Gd0.5Tb0.5HIP 11.68(1) 5D4→7F6-0

Gd0.1Tb0.9HIP 8.46(1) 5D4→7F6-0

Gd0.5Tb0.4Eu0.1HIP-Tb 11.48(1) 5D4→7F6-0

Gd0.5Eu0.5HIP 11.42(1) 5D0→7F0-6

Gd0.1Eu0.9HIP 6.86(1) 5D0→7F0-6

Gd0.5Tb0.4Eu0.1HIP-Eu 10.91(1) 5D0→7F0-6

Gd0.9Dy0.1HIP 1.33(1) 4F9/2→6H15/2,9/2-5/2

Gd0.5Dy0.5HIP 0.81(1) 4F9/2→6H15/2,9/2-5/2

Table S4 The lifetime () value of Tb3+ in Gd0.5Tb0.5xEu0.5-0.5xHIP alloy and 
corresponded energy transfer efficiency (ƞ)

x Tb3+  (ms) ƞ

0.1 0.69(1) 0.35
0.2 0.67(2) 0.36
0.3 0.67(1) 0.37
0.4 0.66(1) 0.38
0.5 0.65(1) 0.39
0.6 0.63(1) 0.41
0.7 0.59(1) 0.44
0.8 0.55(1) 0.48
0.9 0.52(1) 0.51



Fig. S13 Linear relationship of colormetric coordinates versus x for molecular alloy 
Gd0.5Tb0.5xEu0.5-0.5xHIP. 

Table S5 Working ranges (K), relative sensitivity values (Sre) and ratiometric 
luminescent lanthanide-based MOF thermometers.

Luminescent MOF Range (K) Sre (% K-1) Ref.

Eu0.0069Tb0.9931-DMBDC 50-200 1.15 1

Tb0.9Eu0.1PIA 100-300 3.27 2

Tb0.99Eu0.01PIA 100-300 2.75 2

Tb0.95Eu0.05PIA 100-250 2.48 2

Tb0.50Eu0.50PIA 75-275 2.02 2

Tb0.957Eu0.043cpda 40-300 16.0 3

[Tb0.98Eu0.02(OA)0.5(DSTP)]3H2O 77-275 2.40 4

[Tb0.98Eu0.02(BDC)0.5(DSTP)]2H2O 77-225 2.75 4

Eu0.02Gd0.98-DSB 20-300 4.75 5

Eu3+
0.5%/Tb3+

99.5%@In(OH)(bpydc) 283.15-333.15 2.53 6

Tb0.95Eu0.05cpna 25-300 2.55 7

Tb0.95Eu0.05bpydc 25-300 2.59 7



Fig. S14 The emission spectra of Gd0.1Eu0.9HIP in different water volume in ethanol 
solution (top); the linear relationship of I/Io at 613 nm versus volume fraction of water % 

(down).



Fig. S15 The emission spectra of Gd0.5Eu0.5HIP in different water volume in ethanol 
solution (top); the linear relationship of I/Io at 613 nm versus volume fraction of water % 

(down).



Fig. S16 The emission spectra of Gd0.9Dy0.1HIP in different water volume in ethanol 
solution (top); the linear relationship of I/Io at 571 nm versus volume fraction of water % 

(down).



Fig. S17 The emission spectra of Gd0.1Tb0.9HIP in different water volume in ethanol 
solution (top); the linear relationship of I/Io at 543 nm versus volume fraction of water % 

(down).



Fig. S18 The emission spectra of Gd0.5Tb0.5HIP in different water volume in ethanol 
solution (top); the linear relationship of I/Io at 543 nm versus volume fraction of water % 

(down).



Fig. S19 The flower (left) and logo of SHANXI NORMAL UNIVERSITY (right) 
printed by corresponded luminescent inks and observed under UV irradiation at 312 

nm (top), 365 nm (middle), 366 nm (down).

Fig. S20The emission spectra of Gd0.5Tb0.5HIP ink of original sample after one week 
and one month (left); corresponded normalized emission intensity at 543 nm.



Fig. S21 The emission spectra of Gd0.5Eu0.5HIP ink of original sample after one week 
and one month (left); corresponded normalized emission intensity at 613 nm.

Fig. S22 The emission spectra of Gd0.9Dy0.1HIP ink of original sample after one week 
and one month (left); corresponded normalized emission intensity at 571 nm.

Fig. S23 The emission spectra of referenced TbMIP ink of original sample after one 
week and one month (left); normalized emission intensity at 543 nm.
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