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Materials and Reagents:

1,3,5-tris(4-aminophenyl) benzene (TAPB (99.5%)) and 4,4'-Biphenyldicarbaldehyde (BPDA (99.5%))
were purchased from Shanghai Tensus Biotech Co., Ltd. (Shanghai, China). Benzaldehyde (CzHsO (99%)),
DMSO (99%), NMP (99%), toluene (C7Hs (99.5%)) and acetonitrile (C2HsN (99%)) were purchased from
Shanghai Boer Chemical Reagents Co., Ltd. (Shanghai, China). Ethyl acetate (CsHsO2 (99.5%)) and
methanol (CH4O (99.5%)) were purchased from Tianjin Xinbote Chemical Co., Ltd. (Tientsin, China). 1,4-
Dioxane (CsHsO2 (99.5%)) was purchased from Tianjin Zhongyuan Chemical Reagent Co., Ltd. (Tientsin,
China). 1,3,5-Trimethylbenzene (CoHiz (97%)) was purchased from Shanghai Mclean Biochemical
Technology Co., Ltd. (Shanghai, China). scandium(Ill) trifluoromethanesulfonate Sc(OTf)s (99%) was
purchased from Beijing Biotech Pharmaceutical Co., Ltd. (Beijing, China). Formaldehyde (CH20 (37%)),
ethylene glycol (C2HeO (99.9%)), acetone (CsHsO (99.9%)), NHs (25%), ethylene glycol (C2HsO2 (99%)) and
aniline (CéH7N (99.9%)) were purchased from Sinopharm Chemical Reagent Co., Ltd. (Beijing, China).
Hydrogen peroxide (H202 (30%)) HCI (37%), Hexane (CsHus (99.5%)) and HNOs (65%) were purchased
from Aladdin Reagent Co., Ltd. (Shanghai, China). Phenol (CéHsO (99%)) was purchased from Tianjin
Damao Chemical Reagent Factory (Tientsin, China). Trimethylamine solution (C:HsN (33%)) was

purchased from Tianjin Kwangfu Fine Chemical Industry Research Institute (Tientsin, China).
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Figure S1. Target gas preparation diagram.

All target gases were prepared by thermal evaporation using the following equation:
Q=W XCxM)/(224 XD x p)x 107 x (273 + Tp) /(273 + T¢)

where Q is the liquid volume of the target reagent (mL), V is the volume of the sealed experimental
container (mL), Cis the concentration of the prepared target atmosphere (ppm), M is the molecular weight
of the target reagent, d is the purity of the target reagent (wt %), o is the density of the target reagent
(g/cm?), Tr is the ambient temperature, and Tc is the actual temperature inside the sealed experimental
container. The target gas is prepared by pumping the target liquid into a sealed experimental vessel and

heating it.



L pmso| X ~aip] T 1800 HCl
=
T 1k
g 0
= \

0 1 o~ \-___ \\

0 400 800 0 180 360 0 130 280
== —mno;| cuon] —— cmo| CHN
g { .-'/ i ﬂ I } «/""‘—!

150 / 8o /| 5 | | | 100
. | / L_/‘ | ‘ -
1 1 i I!
ol N NJ N Yook W LW
0 130 260 0 120 240 k0] 130 0 55 110
180 150 140 140
cin,0 NI, C,,0 G0
— 1 I
3 H e e Sy
|| ﬂ m*"u N IR
. J I ‘
b
n-\ll lﬁ.q-ll l.,,_] U 0 -uJ bl 0 I LM! L 0 J ]"“"'"1 S L\y
[ 55 110 ( 57 114 [ 3 106 60 120
100 ; 100 80 = 300
_ .H, CHN 4 CH,0 C,H,0,
S 23
?;' GW 1 - - 40 P/ L ﬁrﬂll_ PYNSSETRy I WO,
& L-J | !
“100 -100 r o L. S
pY] 48 q pY] a8 [ 6 120 0 8 9%
1% o, ' o, ™ oo, Lo,
g‘ .“ ,’ /4 1 /‘1 et
g 75{ | ! | 0 0 24
1
0= - (I — = 0 e s )
[ 70 o 1 25 50 24 48 [ 57 114
Time (s) Time (s) Time (s) Time (5)

Figure S2. Response-recovery curves of COFrs toward 20 different atmospheres (500 ppm).
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Figure S3. Histogram of averages and error bars based on three responses.
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Figure S4. (a—c) Sensing curves of COFts for different humidity levels.
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Figure S5. Long-term stability of COFrs to 500 ppm C2HeOx.
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Figure S6. I-V curves of COFrs.




