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General Procedures, Materials and Instruments

Materials and Instruments: H;ADIP, Tb(NOs);-6H,0, Formic acid and DMF
were used as purchased without further purificaton. Infrared spectra were recorded
using an ALPHA (Bruker) spectrophotometer with KBr pellets in the region 4000-400
cm'. The powder X-ray diffraction (PXRD) spectra were recorded using a Rigaku
D/Max-2500 diffractometer with a Cu-target tube. Simulation of the PXRD spectra
were carried out by the single-crystal data and diffraction-crystal module of the
Mercury (Hg) program was available free of charge via the Internet at
http://www.iucr.org. Thermogravimetric analysis (TGA) was carried out using a
NETZSCH STA2500 (TG/DTA) at a heating rate of 10 °C-min’! under nitrogen

atmosphere.

PXRD and IR: The PXRD diffraction peaks of Tb-MOF were consistent with the
simulated peaks, which proved the complexe is isostructural and in pure phase
(Supporting Information Figure S3a). The IR spectras of MOFs Tb-MOF was showed
in Supporting Information Figure S1. The infrared spectra measured at room
temperature exhibit a broad absorption band with minimum at 3431 c¢cm™' may be
attributed to v(OH). The positions of the carboxylate bands are in usual region, 1659
cm! for antisymmetric vibration(v,(COO)), 1271 and 1099 cm! for the symmetric
vibrations(vs(COQ")). The presence of (CH3),NH," in the channels can be seen from
characteristic absorption bands of 2924 c¢cm™ and 2852 cm’!, which correspond to

antisymmetric and symmetric aliphatic stretching vibrations of methyl groups.

TGA: The TGA was performed from 25 to 1000 °C under N, flow to explore the
thermal stability of Tb-MOF. The TG analysis (Supporting Information Figure S3b)
indicated that weight loss of 4.7% of MOF Tb-MOF with the temperature ranging from
25°C to 120 °C, and the reason may be the removal of incomplete drying in the air and
lattice water molecules. Weight loss of 14.5% between 120 and 350 °C is probably
removed DMF and HCOOH. The decompositions of the framework of complexes
began around at 350 °C, indicating the relatively good thermal stability.



Table S1. Selected bond lengths (A) and angles (deg) for Tb-MOF.

Tb1—O1 2.441(4)
Tb1—O02 2.311(5)
Tb1—O8 2.427(6)
Tb1—O09 2.379(7)
01—Tbl—O6i 158.09(14)
01—Tbl—O12 80.62(18)
012—Tb1—O6 116.5(2)
02—Tbl—O1 86.03(19)
02—Tbl—08 144.8(2)
02—Tb1—09 73.93)
02—Tbl—O6i 80.0(2)
02—Tb1—O10 103.3(2)
02—Tbl—O012 161.03(19)
05 —Tb1—O6# 117.8(2)
05—Tb1—O10i 74.0(2)
05—Tbl—O012 80.9(2)
010i—Tb1—O6 53.23(18)

Tb1—O5!
Tb1—O6'
Tb1—O10i
Tb1—O12
08—Tb1—O1
08—Tb1—O6!
08—Tb1—012
09—Tb1—O1
09—Tb1—08
09—Tb1—O06!
09—Tb1—012
05—Tb1—O0l1
0O5—Tb1—02
0O5—Tb1—08
05 —Tb1—09
010"—Tb1—O1
010"—Tb1—08

2.291(5)
2.476(6)
2.371(6)
2.473(6)
105.3(3)
77.9(2)
53.0(2)
80.3(2)
75.4(3)
79.6(2)
116.6(3)
76.7(2)
83.0(2)
131.8(2)
148.3(3)
147.75(16)
84.9(3)

Symmetry codes: (i) -x+1, y, -z+3/2; (i) x-1/2, -y+1/2, z-1/2; (iii) -x, -y+1, -z+1; (iv) -x+3/2, -

y+1/2, -z+1; (v) x+1/2, -y+1/2, z+1/2.

Table S2. Sensing Performance Comparison of Reported Fluorescent MOF Sensors
for L-Asp or L-Glu.

Analytes MOFs detection process | detection limits (uM) | Ref.
{[Tb,(ADIP)(H,ADIP)(HCOOH)(H,0);]- | turn-on 0.25 this
2DMF-2H,0}, work
Cu/Tb@Zn-MOF turn-on 4.05 1
L-Asp Ag*@Eu-complex turn-on 0.46 2
1@SA turn-on 80 3
Cd,(idc)(dht)(H,0)4 turn-on 9.35 4
[Cd; s(NTB)(bipy)os]a turn-off 2.68 5
{[Th,(ADIP)(H,ADIP)(HCOOH)(H,0),]* | turn-on 0.23 this
2DMF-2H,0}, work
[(CH3),NH,],[ Tbe(p3-OH)g(BDC- turn-on 3.6 6
OH)s(H,0)¢] (s0lv)x
L-Glu Cd,(idc)(dht)(H,0)4 turn-on 11.34 4
[Cd, s(NTB)(bipy)o.s]a turn-off 130 5
[Cd(L)(bbibp)], turn-off 1.03 7
[Cd(L)(bbibp).s]n turn-off 2.42 7
{{Cdy(PPTA)(DMF),(H,0)]-2DMF-4H,0}, | turn-off 0.115 8




Table S3. Sensing Performance Comparison of Reported Fluorescent MOF Sensors
for L-Asp or L-Glu.

Analytes MOFs detection process | detection limits (uM) | Ref.
{[Th,(ADIP)(H,ADIP)(HCOOH)(H,0),]-2 | turn-on 0.069 this
DMF-2H,0}, work
[Coz(dmimpym)(nda),], turn-on 0.70 9
[Cd(PAM)(4-bpdb), s]- DMF (Cd-MOF) turn-on 0.56 10
AB* {Cdy(syn-dftpmep)(1,3- turn-off 0.72 11
BDC)2}05DMFH20]H
{[Eu(BTB)(phen)]4,sDMF-2H,0}, turn-off 0.05 12
{[(CH3),NH,][Eu(BTDB),]-2H,0}, turn-on 0.11 13
{[Cos(BIBT)3(BTC),(H,0),] solvents}, turn-on 0.10 14
{ITb,(ADIP)(H,ADIP)(HCOOH)(H,0),]-2 | turn-on 0.079 this
DMF-2H,0}, work
Ga’* {[(CH3),NH,][Eu(BTDB),]-2H,0}, turn-on 0.14 13
{[Zny(BBIP),(NDC),]-H,0} n turn-on 9.93 15
IRMOF-3 turn-on 8.54 16
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Fig. S1. Infrared spectra of Tb-MOF and H4ADIP ligand.
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Fig. S2. (a) H,ADIP?* coordination mode with Tb"'and (b) ADIP* coordination mode
with Tb™ ion.
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Fig. S3. (a) The PXRD patterns of Tb-MOF. (b) TG testing of Tb-MOF.
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Fig. S4. (a)The fluorescence emission peaks of H4ADIP ligand and Tb-MOF.
(b) CIE of Tb-MOF. (¢) Fluorescence lifetimes of Tb-MOF.
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Fig. SS. Anti-interference properties of Tb-MOF (a) for L-Asp and (b) for L-Glu.
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Fig. S6. (a) The PXRD spectra of Tb-MOF immersed in ethanol solution of AI** ion,
Ga’" ion, L-Asp or L-Glu for 24 h. (b) Infrared spectra of Tb-MOF immersed in ethanol
solution of L-Asp or L-Glu for 24 h. (¢) Solid-state UV absorption spectra of H4ADIP,
L-Asp and L-Glu. Time response diagram (d) for L-Asp and (e) for L-Glu
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Fig. S7. HOMO—-LUMO energy band gaps for H4ADIP. L-Asp and L-Glu.
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Fig. S8. Anti-interference properties of Tb-MOF (a) for AI*" ion and (b) for Ga** ion.

H 450 500 550 6K 650
Wavelengthi nm

(@)

2800

2100

1400

Intensity/a,

:'\;ﬂ m')n
Wavelengrh! um

(b)

Fig. S9. Time response diagram (a) for AI** ion and (b) for Ga’* ion.
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Fig. S10. (a) Infrared spectra of Tb-MOF immersed in ethanol solution of Al** ion or Ga**
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ion for 24 h. (b) Excitation spectra of Tb-MOF and UV absorption spectra of cations

solution. (c) UV absorption spectra of cations in EtOH solution. UV absorption spectra of (d)

AlP* ion and (e) Ga** ion added dropwise to Tb-MOF suspension with different
concentrations.
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