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Synthetic procedures

1. The synthetic method of TPBD-TA COF was modified according to previous literature
[1]. TPBD (23.2 mg) and TA (13.4 mg) were mixed in the presence of o-Dichloroben-
zene / n-BuOH / 6 M AcOH (5/5/1 by vol.; 2.2 mL) in a Pyrex tube (10 mL), which was
degassed by three freeze-pump-thaw cycles. The tube was sealed off and heated at
120 °C for 3 days. The production was collected by centrifugating and washing with
anhydrous THF five times and acetone three times. The resulting powder was a red

powder.
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Figure S1. Synthesis route of TPBD-TA COF.

2. Model compounds were synthesized according to a reported procedure with some
modifications [2]. Firstly, acetic acid (25 uL) was added to N, N, N’, N’-tetrakis(4-
aminophenyl)-1,4-phenylenediamine (472.58 mg) and benzaldehyde (450 pL) in eth-
anol (15 mL). The reaction was then stirred at 50 °C for 12 h. When cooled to room
temperature, the solid was collected by filtration and washed with H20, ethanol and
CH:Clz. The pure yellow product was obtained after removing the solvent under vac-
uum at room temperature. 'H NMR (500 MHz, CDCls) & 8.52 (s, 4H), 7.90 (dd, ] = 6.6,
2.8 Hz, 8H), 7.49 — 7.44 (m, 13H), 7.21 (d, ] = 8.8 Hz, 8H), 7.17 (d, ] = 8.9 Hz, 8H), 7.06
(s, 4H).
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Figure S2. Synthesis route of the model compound (1).

Experimental details
1. Information encryption test

The “JLU” pattern was written on the COF filter paper by 0.1 mmol L-* TFA, then the
filter paper was fumed in the closed container with NHs vapor until the pattern disap-

peared. Lastly, the filter paper was heated for a several minutes until the letter pattern
appeared again.

2. Theory calculations

All the density functional theory (DFT) calculations were carried out using Gauusian
09 package on a PowerLeader clusters [2]. The natural transition orbitals (NTOs) and cor-
responding energy levels of the TPBD-TA COF fragment, based on the time-dependent
density functional theory (TD-DFT), were fully calculated by using m062x/6-31G (d, p).

3. Molecular simulation

The lattice model was optimized through using the Materials Studio Forcite molecu-
lar dynamics module under ultra-fine, Universal force fields, Ewald summations condi-
tion to determine the structure of TPBD-TA COF. Then Pawley refinement was conducted
using Reflex to fit profile of PXRD.
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Figure S3. (a) FT IR spectra of TPBD-TA COF, (b) Solid-state 3C NMR spectrum of TPBD-TA
COF, (c) PXRD patterns of TPBD-TA COF of the experimentally observed (red), Pawley refined
(black) and their difference (blue), simulated using the AA (yellow) stacking mode, (d) N2 adsorp-
tion/ desorption isotherms of TPBD-TA COF (inset: pore size distribution of TPBD-TA COF pow-
ders).



Figure S4. (a) TEM image of TPBD-TA COF, (b) SEM images of TPBD-TA COF.
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Figure S5. TGA curve of TPBD-TA COF.
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Figure S6. PXRD patterns of TPBD-TA COF after immersion in various solvents for 48 h.
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Figure S7. Solid-state absorption spectra of TPBD-TA COF in different solvents.
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Figure S8. Fluorescence spectra of TPBD-TA COF in different solvents.
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Figure S9. Solid-state absorption spectra of TPBD-TA COF in (a) trifluoroacetic acid (TFA) aqueous
solution, (b) 4-methylbenzenesulfonic acid (TsOH) in MeCN solution, (c) TFA in MeOH solution

with different acid.
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Figure S10. Color changes of TPBD-TA COF in increasing concentrations of (a) TFA in water, (b)
TsOH in MeCN and (c) TFA in MeOH.
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Figure S11. Fluorescence spectra of TPBD-TA COF in (a) TFA aqueous solution, (b) TsOH in MeCN
solution, (c) TFA in MeOH solution with different acid concentration (Aex = 365 nm).
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Figure S12. Solid-state absorption spectra of TPBD-TA COF in EtOH solution of TFA with various
amounts of water (V/V): (a)10%, (b) 20%, (c) 40%, (d) 60% and different acid concentration.
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Figure S13. Solid-state absorption spectra of TPBD-TA COF in acetone solution of TFA with various
amounts of water (V/V): (a) 5%, (b) 10%, (c) 20%, (g) 40%, (h) 60%, (i) 80%, (d-f) and (j-1) the linear
correlation between the absorbance change (AA = A u* —A blank) with increasing concentration of acid
in different solutions.
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Figure S14. Solid-state absorption spectra of TPBD-TA COF in MeCN solution of TsOH with various
amounts of water (V/V): (a) 5%, (b) 10%, (c) 20%, (g) 40%, (h) 60%, (i) 80%, (d-f) and (j-1) the linear
correlation between the absorbance change (AA = A 1" —A biank) with increasing concentration of acid
in different solutions.
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Figure S15. Solid-state absorption spectra of TPBD-TA COF in EtOH solution of TFMS with various
amounts of water (V/V): (a) 5%, (b) 10%, (c) 20%, (g) 40%, (h) 60%, (i) 80%, (d-f) and (j-1) the linear
correlation between the absorbance change (AA = A 1" —A blank) with increasing concentration of acid
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Figure S16. Fluorescence spectra of TPBD-TA COF in EtOH solution of TFA with various amounts
of water (V/V): (a) 10%, (b) 20%, (c) 40%, (d) 60% and different acid concentration (Aex = 365 nm).
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Figure S17. Fluorescence spectra of TPBD-TA COF in acetone solution of TFA with various amounts
of water (V/V): (a) 5%, (b) 10%, (c) 20%, (g) 40%, (h) 60%, (i) 80%, (d-f) and (j-1) the linear correlation
between the fluorescence change with increasing concentration of acid in different solutions (Aex =

365 nm).
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Figure S18. Fluorescence spectra of TPBD-TA COF in EtOH solution of TsOH with various amounts
of water (V/V): (a) 5%, (b) 10%, (c) 20%, (g) 40%, (h) 60%, (i) 80%, (d-f) and (j-1) the linear correlation
between the fluorescence change with increasing concentration of acid in different solutions (Aex =

365 nm).
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Figure S19. Fluorescence spectra of TPBD-TA COF in EtOH solution of TFMS with various amounts
of water (V/V): (a) 5%, (b) 10%, (c) 20%, (g) 40%, (h) 60%, (i) 80%, (d-f) and (j-1) the linear correlation
between the fluorescence change with increasing concentration of acid in different solutions (Aex =

365 nm).
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Figure S20. The repeatability of TPBD-TA COF for detecting TFA in EtOH solvent.
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Figure S21. PXRD patterns of TPBD-TA COF for detecting TFA in EtOH solvent.
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Figure $22. UV-vis absorption spectra of (a) TPBD and (b) the model compound in different
concentrations of p-Toluenesulfonic acid (TsOH), fluorescence spectra of (c) TPBD and (d) the
model compound in different concentrations of TsOH.
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Table S1. Comparation of acid detection of COF.

Detection
Range
pH=0-6

pH =1-12

pH=1-5

35 pg/L -
- 110 mg
/L
pH =0.9—
13.0

Limit of

Detection

20 nmol /
L

58 nmol /
L / (04
pmol / L)

Detection

Method

Fluorescence

Fluorescence
/Colorimetric
Fluorescence

/Colorimetric

Fluorescence

Colorimetric

Fluorescence

Fluorescence

/Colorimetric

Solution
Environment

aqueous phase

aqueous phase

nonaqueous

solutions

water

aqueous
solutions and
nonaqueous

solutions

Ref.
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2000641
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Soc. 2019, 141,
15693—-15699
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11091
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Table S2. Atomic coordinates of TPBD-TA COF for the AA-stackinig model.

Cl C 0.18255 0.41237 -0.10606
C2 C 0.2121 0.4082 -0.15455
C3 C 0.24396 0.42928 0.00083
C4 C 0.24574 0.4545 0.20737
(O] C 0.21616 0.45871 0.25569
C6 C 0.18433 0.43771 0.09926
C7 C 0.15341 0.44264 0.15027
C8 C 0.27495 0.42471 -0.05765
N9 N 0.00331 0.56782 1.01145
C10 C -0.02916 | 0.56959 1.00287
Cl1 C 0.00168 0.53356 1.00642
Cl12 C 0.03732 0.60051 1.03066
CI3 C 0.02873 0.52967 0.87065
Cl4 C 0.02704 0.49662 0.8635
CI5 C -0.03282 0.59421 1.1804
Clé6 C -0.06438 0.5955 1.17755
C17 C -0.09292 0.57239 0.99697
C18 C -0.08942 0.54776 0.81632
C19 C -0.05771 0.5466 0.81913
C20 C 0.06474 0.60262 1.21122
C21 C 0.0974 0.63432 1.23218
C22 C 0.10351 0.6645 1.07176
C23 C 0.07599 0.6627 0.89259
C24 C 0.04333 0.631 0.87289
N25 N 0.1376 0.69629 1.10267
N26 N -0.12488 0.57455 1.01161
H27 H 0.15834 0.396 -0.23081
H28 H 0.21019 0.38873 -0.31608
H29 H 0.27004 0.4709 0.33107
H30 H 0.21807 0.47825 0.4164
H31 H 0.15527 0.46086 0.32321
H32 H 0.27308 0.4075 -0.2396
H33 H 0.05139 0.55232 0.77211
H34 H 0.04834 0.49471 0.75747
H35 H -0.01135 0.61213 1.32375
H36 H -0.06697 0.61427 1.31952
H37 H -0.11076 | 0.52935 0.67367
H38 H -0.05534 | 0.5277 0.67884
H39 H 0.06075 0.57969 1.33575
H40 H 0.11818 0.6356 1.37432




H41 H 0.07914 0.68546

0.76937

H42 H 0.02264 0.63027

0.7349

Unit Cell Parameters (P-3).
a=b=4335A, c=4.46 A.

o = =90° v =120°.
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Figure S25. '"H NMR spectrum of the model compound (1).
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Figure S26. The MALDI-TOF mass spectrum of the model compound (1) (Calcd. for CssH4Ne:
824.36).
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