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Section 1: General Methods

Chemicals: The chemicals were commercially available without further
purification. 3,4-dimethoxybenzaldehyde and pyrrole were purchased from TCI
(Shanghai) Development Co., Ltd. Boron tribromide (BBr3), FeCl,, CoCl,-6H,0,
Ni(NO3),-6H,O and Zn(NO3),-6H,O were obtained from Aladdin (Shanghai)
Development Co., Ltd. FeCl,-4H,O was supplied by Shanghai Macklin
Biochemical Co., Ltd. Ethanol, methanol, dichloromethane, trichloromethane,
propionic acid, N,N-dimethylformamide and In(NOj3)3-4.5H,0 were purchased
from Sinopharm Chemical Reagent Co., Ltd. The target gas was provided by
Beijing Hua Yuan Gas Chemical Industry Co., Ltd., China.

Instrumentations: The powder X-ray diffraction (PXRD) patterns of the
samples were carried out on the Rigaku Dmax 2500 X-ray diffractometer with
Cu Ka radiation (A = 1.54056 A). The gas adsorption measurements were
performed on a Micromeritics ASAP 2020 surface area and pore size analyzer.
The scanning electron microscopy (SEM) images were obtained by a Zeiss
Sigma 500. Surface chemical analysis was performed on the X-ray
photoelectron spectrometer (Thermo Fisher Scientific ESCALAB 250Xi). The
interdigital electrodes of the sensor substrates which were provided by Beijing
Elite Tech Co., Ltd.

Section 2: The Syntheses of Ligands

Synthesis of 5,10,15,20-tetrakis(3,4-dihydroxyphenyl)porphyrin-Fe (3,4-
TDHPP-Fe): 3,4-TDHPP-Fe was synthesized based on the previous
literatures.’-3 3,4-TDMPP (1 mmol, 0.855 g, the synthesis method refers to our
previous work') and FeCl,-4H,O (10 mmol, 1.99 g) were dissolved 150 ml
CH,Cl, and 30 ml CH3;0H, respectively. Then the solution was mixed and
refluxed under Ar atmosphere for 24 h. After cooling down to room temperature,
the mixture was transferred into the separatory funnel and then 300 mL H,O
was introduced for 3 times to remove excess FeCl,. The purple powder was
obtained after the CH,CI, solution was removed by evaporating, named 3,4-

TDMPP-Fe. Then 3,4-TDMPP-Fe (1 mmol, 0.908 g) was dissolved in 20 mL
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CH,Cl,. 1.5 mmol BBr; solution (1 mol/L in CH,Cl,) was added into 3,4-TDMPP-
Fe solution under N, atmosphere by syringe at -78 °C and the reaction was
maintained at -78 °C for 24 h. Then the reaction was terminated by adding 50
mL water after the reaction temperature rising naturally to room temperature.
The solvents were removed by filtration and drying. Then olive-green product
was obtained, named 3,4-TDHPP-Fe.

Synthesis of 5,10,15,20-tetrakis(3,4-dihydroxyphenyl)porphyrin-M (3,4-
TDHPP-M, M = Co, Ni and Zn): The synthetic procedures of 3,4-TDHPP-M (M
= Co, Ni and Zn) are similar to that of 3,4-TDHPP-Fe, except for CoCl,-6H,0,
NiCl,-6H,0 and Zn(NO3),-6H,0 instead of FeCl,-4H,0, respectively.

Section 3 The Synthesis of Crystalline Compounds

Synthesis of FeTCP-M (M = Fe, Co, Ni and Zn)

The synthetic methods of FeTCP-M (M = Fe, Co, Ni and Zn) were similar to that
in the previous literature! with some modification. FeCl, (0.075 mmol, 0.0095
g), 3,4-TDHPP-Fe (0.075 mmol, 0.0597 g), N, N-dimethylformamide (DMF, 3.0
mL), water (0.5 mL) and methanol (0.5 ml) were mixed in a 23 mL teflon-lined
stainless steel container, then heated to 140 °C for 4 days. After cooling to room
temperature, brown power was obtained after washing with methanol and
drying, named FeTCP-Fe (81% yield based on 3,4-TDHPP-Fe). The synthetic
methods of FeTCP-M (M = Co, Ni and Zn) were similar to that of FeTCP-Fe,
except for 3,4-TDHPP-Co (0.075 mmol, 0.0599 g), 3,4-TDHPP-Ni (0.075 mmol,
0.0599 g) and 3,4-TDHPP-Zn (0.075 mmol, 0.0604 g) instead of 3,4-TDHPP-
Fe (0.075 mmol, 0.0597 g), respectively. The yields of FeTCP-M were over 80%
based on 3,4-TDHPP-M (M = Co, Ni and Zn). ICP data: FeTCP-Fe, Fe (9.93%);
FeTCP-Co, Fe (7.92%), Co (2.12%); FeTCP-Ni, Fe (8.00%), Ni (1.93%);
FeTCP-Zn, Fe (8.34%), Zn (1.87%).

Synthesis of INTCP-M (M = Fe, Co, Ni and Zn)

The synthetic methods of INTCP-M (M = Fe, Co, Ni and Zn) were similar to that
in the previous literature’ with some modification. In(NO3);-4.5H,0 (0.075

mmol, 0.286 g), 3,4-TDHPP-Fe (0.075 mmol, 0.0597 g), water (1 ml) and N,N-
S4



dimethylformamide (DMF, 3 mL) were mixed in a 23 mL teflon-lined stainless
steel container, then heated to 140 °C for 4 days. After cooling to room
temperature, brown power was obtained after washing with methanol and
drying, named InTCP-Fe (75%, yield based on 3,4-TDHPP-Fe). The synthetic
methods of INTCP-M (M = Co, Ni and Zn) were similar to that of INnTCP-Fe,
except for 3,4-TDHPP-Co (0.075 mmol, 0.0599 g), 3,4-TDHPP-Ni (0.075 mmol,
0.0599 g) and 3,4-TDHPP-Zn (0.075 mmol, 0.0604 g) instead of 3,4-TDHPP-
Fe (0.075 mmol, 0.0597 g), respectively. The yields of INTCP-M were over 70%
based on 3,4-TDHPP-M (M = Co, Ni and Zn). ICP data: INnTCP-Fe, In (16.54%),
Fe (2.22%); InTCP-Co, In (17.03%), Co (1.86%); InTCP-Ni, In (17.05%), Ni
(1.58%); INTCP-Zn, In (17.05%), Zn (1.43%).

Section 4 Powder X-ray Diffraction (PXRD)
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Fig. S1 The experimentally obtained and the Rietveld-refined PXRD patterns of INnTCP-Fe.
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Fig. S2 The experimentally obtained and the Rietveld-refined PXRD patterns of FeTCP-

Fe.
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Fig. 83 The PXRD patterns of INTCP-M (M = Fe, Co, Ni and Zn).
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Fig. S4 The PXRD patterns of FeTCP-M (M = Fe, Co, Ni and Zn).
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Section 5 The Morphology Characterization

Fig. S5 The SEM images of INTCP-M with the scale bar of 200 nm, (a) INTCP-Fe; (b)
INTCP-Co; (c) INTCP-Ni and (d) INnTCP-Zn.

Fig. S6 The SEM images of FeTCP-M with the scale bar of 200 nm, (a) FeTCP-Fe; (b)
FeTCP-Co; (c) FeTCP-Ni and (d) FeTCP-Zn.

Section 6 Gas Adsorption Measurements
Before the gas absorption measurement, INnTCP-M and FeTCP-M (M = Fe, Co,
Ni and Zn) were activated by soaking in CH30H three days and CH3;OH was

renewed every 12 hours, respectively.
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Fig. S7 N, adsorption/desorption isotherms of INTCP-M (M = Fe, Co, Ni and Zn) at 77 K.
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Fig. S8 The pore size distribution of (a) INTCP-Fe; (b) INTCP-Co; (c) INTCP-Ni; (d) INnTCP-

Zn.
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Fig. S9 N, adsorption/desorption isotherms of FeTCP-M (M = Fe, Co, Ni and Zn) at 77 K.
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Fig. S10 The pore size distribution of (a) FeTCP-Fe; (b) FeTCP-Co; (c) FeTCP-Ni; (d)
FeTCP-Zn.

Table S1. The BET and Langmuir surface areas and pore size distribution of (In/Fe)TCP-
M (M = Fe, Co, Ni and Zn)

BET (m2g™) Langmuir (m2 g*) Pore size (nm)
INTCP-Fe 343.59 549.48 0.5896
INTCP-Co 317.76 500.88 06687
INTCP-Ni 249.68 387.28 0.6338
INTCP-Zn 290.73 450.95 0.6655
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FeTCP-Fe 328.31 520.51 0.6031

FeTCP-Co 375.85 589.78 0.6500
FeTCP-Ni 223.22 356.11 0.6716
FeTCP-Zn 328.18 514.89 0.5900

Section 7 Ultraviolet-Visible (UV-vis) Absorption Spectroscopy

o InTCP-Fe
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Fig. $11 The UV-vis diffuse-reflectance spectra of INnTCP-M (M = Fe, Co, Ni and Zn).
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Fig. $12 The UV-vis diffuse-reflectance spectra of FeTCP-M (M = Fe, Co, Ni and Zn).

Section 8 Gas Sensing Characterization
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Fig. $13 (a) Photographs of sensor devices in this work; (b) Schematic illustration of the
custom-built gas-sensing instrument with a dynamic gas distribution system at room
temperature and under visible light irradiation.
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Fig. S14 The dynamic response-recovery curve of INTCP-Fe to 10 ppm NO; in the six

consecutive cycles with the visible light irradiation.
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Fig. S15 The dynamic response-recovery curve of INTCP-Ni to 10 ppm NO; in the six
consecutive cycles with the visible light irradiation.
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Fig. S16 The dynamic response-recovery curve of INTCP-Zn to 10 ppm NO; in the six
consecutive cycles with the visible light irradiation.
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Fig. S17 The dynamic response-recovery curve of FeTCP-Fe to 10 ppm NO; in the six

consecutive cycles with the visible light irradiation.
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Fig. S18 The dynamic response-recovery curve of FeTCP-Co to 10 ppm NO; in the six
consecutive cycles with the visible light irradiation.
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Fig. $19 The dynamic response-recovery curve of FeTCP-Ni to 10 ppm NO; in the six
consecutive cycles with the visible light irradiation.
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Fig. S20 The dynamic response-recovery curve of FeTCP-Zn to 10 ppm NO; in the six
consecutive cycles with the visible light irradiation.
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Fig. S21 The normalized response-recovery time curve of INTCP-Co to 10 ppm NO; with
the visible light irradiation.
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Fig. S22 (a) The dynamic response-recovery curve of INTCP-Co to 10 ppm NO, and
10ppm NO, mixed with 10ppm other gases; (b) The response values of INTCP-Co to 10
ppm NO, and 10ppm NO, mixed with 10ppm other gases.
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Fig. S23 The response values of INTCP-Co to 10 ppm NO, under the visible light irradiation
and at different temperature without light irradiation.

9.0x10™" F

8.0x10™

7.0x10""

6.0x10™" |

Current (A)

5.0x10™" -d

4.0x10" , . , . , . | . ,

0 20 40 60 80 100
Time (min)

Fig. S24 The dynamic response-recovery curve of INTCP-Co to 10 ppm NO; in three
consecutive cycles at room temperature (25 °C) without light irradiation.
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Fig. $25 The dynamic response-recovery curve of INTCP-Co to 10 ppm NO; in three
consecutive cycles at 40 °C without light irradiation.
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Fig. $26 The dynamic response-recovery curve of INTCP-Co to 10 ppm NO; in three
consecutive cycles at 60 °C without light irradiation.
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Fig. $27 The dynamic response-recovery curve of INTCP-Co to 10 ppm NO; in three
consecutive cycles at 80 °C without light irradiation.
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Fig. $28 The dynamic response-recovery curve of INTCP-Co to 10 ppm NO; in three
consecutive cycles at 100 °C without light irradiation.
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Fig. S29 The response values of INTCP-Co and 3,4-TDHPP-Co to 10 ppm NO, under the
visible light irradiation.
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Fig. S30 The dynamic response-recovery curve of 3,4-TDHPP-Co to 10 ppm NO- in
three consecutive cycles with the visible light irradiation.
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Fig. S31 The PXRD patterns of INTCP-Co after the gas sensing tests.

Table S2 Gas sensing properties of reported materials for the NO, under room temperature
and visible-light irradiation

Experimental Long-term
Material Concentration | Response Tres/Trec. o - Ref.
detection limit stability
Zn-TDCOF-12 100 ppm 554 8.1 min/10.6 min 40 ppb 35 days 4
FIR-120 10 ppm 2040% 2.48 min/2.60 min 40 ppb 70 days 5
HOF-1 100 ppm 1.7x105% 2.5 min/0.6 min 20 ppb 50 days 6
HOF-2 100 ppm 4.0x10%% 3.8 min/2.0 min 40 ppb - 6
HOF-3 100 ppm 4.5x10%% 5.7 min/5.8 min 40 ppb - 6
HPS 1 82 93 s/28 50 ppb 30d 7
m s/28 s ays
WO, 160 ppb 2.9 14.9 min/18.3 min - - 8
dye sensitized
1.25 ppm 1.25 long/long 1.25 ppm - 9
a-ZnO
3D 10 Iny05-
5 ppm 54.3 586 s/188 s 250 ppb 30 days 10
ZnO HCMs (S3)
Black NiO 372 ppb 31.04% 13.2 min/29.1 min 57 ppb - 1"
r-GO-ZnO 100 ppb 4.66 1.5 min/2.5 min 50 ppb 30 days 12
P1/Sn0O, 0.5 ppm 131.6 6 min/4 min 250 ppb - 13
Rb,CO4/In,03 250 ppb 60 2.5 min/~45 min 150 ppb 45 days 14
SnO.,@SnS,; 0.2 ppm 53 950 s/1160 s 0.2 ppm 180 days 15
Zn0O/g-C3N4-
9als 7 ppm 44.8 142 5/190 s 100 ppb ; 16
10wt%
ZnO/Pd 100 ppb ~160% 25s/29 s 5 ppb 90 days 17
In,03 500 ppb 5.52 ~500 s/1100 s 10 ppb 90 days 18
40 days,
ReSz
500 ppb 9.07 55s/180 s 50ppb (about 12% 19
nanosheets
decay)
SnS, NFs 5 ppm 14.28 400 s/1100 s 400 ppb 90 days 20
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ZIC 1 ppm 7.2 365s/80s 50 ppb 40 days 21
Fe203—Cu3(HHT . .
5 ppm 63.5% ~27 min/~100 min 200 ppb - 22
P).-NFs
5Au-Sn0O, 5 ppm 180 500 s/223 s 125 ppb 30 days 2
TizCo,TX/WS, 2 ppm 55.6% 56 s/53 s 10 ppb 90 days 24
90 days
S-doped SnO,
NP 5 ppm 418 170 s/64 s 200 ppb (about 16% 25
s
decay)
Au/WS, 1 ppm ~4.1 ~50 s/~83 s 20 ppb 30 days 26
Bi,S3/SnS, 500 ppb 14 38s/80s 50 ppb 50 days 27
[n-pentylamini
um]y[ethylammo 5 ppm 34% 9s/9.6s 1 ppm 3 days 28
nium]ngglm
, _ This
INTCP-Co 10 ppm 937% 3.8 min/13.1 min 40 ppb 90 days ‘
worl

Section 9 X-ray Photoelectron Spectroscopy (XPS)
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Fig. $32 The N1s XPS spectra of INTCP-Fe before and after NO, adsorption.
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Fig. 833 The N1s XPS spectra of INTCP-Ni before and after NO, adsorption.

S18




INTCP-Zn

Intensity (a.u.)

410 408 406 404 402 400 398 396 394
Binding Energy (eV)

Fig. S34 The N1s XPS spectra of INnTCP-Zn before and after NO, adsorption.
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Fig. S35 The N1s XPS spectra of FeTCP-Fe before and after NO, adsorption.
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Fig. S36 The N1s XPS spectra of FeTCP-Co before and after NO, adsorption.
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Fig. S37 The N1s XPS spectra of FeTCP-Ni before and after NO, adsorption.

FeTCP-Zn

Intensity (a.u.)

Before NO, adsorption «
T

[ i 1 i 1 i 1 i 1 i 1 i 1 i 1 i mjﬂmzmi
410 408 406 404 402 400 398 396 394
Binding Energy (eV)
Fig. $38 The N1s XPS spectra of FeTCP-Zn before and after NO, adsorption.

Section 10 Density Functional Theory (DFT) Calculations

Q o Q o

Fig. S39 The optimal NO, adsorption configurations on (a) FeTCP-Fe; (b) FeTCP-Co; (c)
FeTCP-Ni and (d) FeTCP-Zn; The other parts in the structures of FeTCP-M (M = Fe, Co,
Ni and Zn) have been omitted for clarity in the (a)~(d).
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Fig. S40 The optimal NO, adsorption configurations on (a) INTCP-Fe; (b) INnTCP-Co; (c)
INTCP-Ni and (d) INTCP-Zn; The other parts in the structures of INTCP-M (M = Fe, Co, Ni
and Zn) have been omitted for clarity in the (a)~(d).

a) b)

Fig. S41 The charge difference density maps of NO, adsorbed on (a) FeTCP-Fe; (b)
FeTCP-Co; (c) FeTCP-Ni and (d) FeTCP-Zn.
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Fig. S42 The charge difference density maps of NO, adsorbed on (a) FeTCP-Fe; (b)
FeTCP-Co; (c) FeTCP-Ni and (d) FeTCP-Zn; The other parts in the structures of FeTCP-
M (M = Fe, Co, Ni and Zn) have been omitted for clarity in the (a)~(d).

T T H

v |

Fig. S43 The charge difference density maps of NO, adsorbed on (a) INTCP-Fe; (b)
INTCP-Co; (c) INTCP-Ni and (d) InTCP-Zn.
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Fig. S44 The charge difference density maps of NO, adsorbed on (a) INTCP-Fe; (b) INTCP-
Co; (c) INTCP-Ni and (d) INTCP-Zn; The other parts in the structures of INnTCP-M (M = Fe,
Co, Ni and Zn) have been omitted for clarity in the (a)~(d).
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Fig. S45 (a) The TDOS and PDOS of InTCP-Fe before and after NO, adsorption; (b) The
PDOS of NO, and Fe-4s, Fe-3p, Fe-3d orbitals of INTCP-Fe after NO, adsorption; (c) The
PDOS of Fe-4s, Fe-3p and Fe-3d orbitals of INTCP-Fe before NO, adsorption; (d) The
PDOS of electron spin states in Fe-3d,? orbital of INTCP-Fe.
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Fig. S46 (a) The TDOS and PDOS of INnTCP-Ni before and after NO, adsorption; (b) The
PDOS of NO; and Ni-4s, Ni-3p, Ni-3d orbitals of INTCP-Ni after NO, adsorption; (c) The
PDOS of Ni-4s, Ni-3p and Ni-3d orbitals of INTCP-Ni before NO, adsorption; (d) The PDOS
of electron spin states in Ni-3d,2 orbital of INTCP-Ni.
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Fig. $47 (a) The TDOS and PDOS of INnTCP-Zn before and after NO, adsorption; (b) The
PDOS of NO, and Zn-4s, Zn-3p, Zn-3d orbitals of INTCP-Zn after NO, adsorption; (c) The
PDOS of Zn-4s, Zn-3p and Zn-3d orbitals of INTCP-Zn before NO, adsorption; (d) The
PDOS of electron spin states in Zn-3d,? orbital of INTCP-Zn.
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Fig. S48 The PDOS of C, H, O and N of InTCP-M before NO, adsorption (M = Fe, Co, Ni
and Zn).

Table S3. The integrated crystal orbital overlap population (ICOOP) values between NO,
and beta state of electron spin in M-3d,2 of INTCP-M and FeTCP-M (M = Fe, Co, Ni and
Zn)

ICOOP value ICOOP value

INTCP-Fe 0.04833 FeTCP-Fe 0.05918
INTCP-Co 0.05263 FeTCP-Co 0.05072
INTCP-Ni 0.03688 FeTCP-Ni 0.03742

INTCP-Zn 0.00919 FeTCP-Zn 0.00995
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Fig. S49 The TDOS of FeTCP-M and PDOS of Fe and M in porphyrin ring before NO,
adsorption (M = Fe, Co, Ni and Zn).

S25



C of benzene ring I H 0 N
C of porphyrin ring : FeTCP-Fe
|
: FeTCP-Co
W I
0] W — P /s Gy PATAY
Q |
o
: FeTCP-Ni
MMM
1
: FeTCP-Zn
M&-ﬂ*‘ AN o JAVA!
-4 2 %% 2 4
Energy (eV)

Fig. S50 The PDOS of C, H, O and N of FeTCP-M before NO, adsorption (M = Fe, Co, Ni
and Zn).
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Fig. $51 (a) The TDOS and PDOS of FeTCP-Fe before and after NO, adsorption; (b) The
PDOS of NO, and Fe-4s, Fe-3p, Fe-3d orbitals of Fe in porphyrin ring of FeTCP-Fe after
NO, adsorption; (c) The PDOS of Fe-4s, Fe-3p and Fe-3d orbitals of Fe in porphyrin ring
of FeTCP-Fe before NO, adsorption; (d) The PDOS of electron spin states in Fe-3d,?
orbital of Fe in porphyrin ring of FeTCP-Fe.
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Fig. $52 (a) The TDOS and PDOS of FeTCP-Co before and after NO, adsorption; (b) The
PDOS of NO, and Co-4s, Co-3p, Co-3d orbitals of FeTCP-Co after NO, adsorption; (c)
The PDOS of Co-4s, Co-3p and Co-3d orbitals of FeTCP-Co before NO, adsorption; (d)
The PDOS of electron spin states in Co-3d,2 orbital of FeTCP-Co.

a) FeTCP-Ni b )

1 T
Before NO, adsorption 1 I  — N!Jls
! ——Fe : — Ni_3p
i ——Ni : ——Ni_3d
1 1 ——NO;
1 |
A ; . !
/ | :
1 T
e After NO, adsorption 1 FeTCP-Ni o | —— Ni_3d,,
! ——Fe A ! Ni_3d,,
i —Ni \/ — Ni3d:
1 ——NO, ——Ni_3d,,
! —— Ni_3d,2,2
. ! . 25 2D 15 05 00 05 10 NO.
A ARSI o) o A
-4 - 0= 4 4 2 [l 2 4
Energy (eV) Energy (V)
T
c) : —Nids d) i — Alpha
! ——Ni_3p ! Beta
; ——Ni_3d i
I 1
| 1
I 1
w /\‘ w !
] N 1 it 8 |
[a] I - =] e
o | ——Ni_3d,, a I
[ Ni_3d,. !
] ——Ni_3dz i
I ——Ni_3d, !
: ——Ni_3d2,2 .
! 1
OOy el « Yo . il .
-4 - Wi 2 4 -4 -2 Pt 2 4

Energcg',lI (eV) EHETQ%’ (eV)

Fig. 853 (a) The TDOS and PDOS of FeTCP-Ni before and after NO, adsorption; (b) The
PDOS of NO, and Ni-4s, Ni-3p, Ni-3d orbitals of FeTCP-Ni after NO, adsorption; (c) The
PDOS of Ni-4s, Ni-3p and Ni-3d orbitals of FeTCP-Ni before NO, adsorption; (d) The
PDOS of electron spin states in Ni-3d,? orbital of FeTCP-N.i.
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Fig. S54 (a) The TDOS and PDOS of FeTCP-Zn before and after NO, adsorption; (b) The
PDOS of NO; and Zn-4s, Zn-3p, Zn-3d orbitals of FeTCP-Zn after NO, adsorption; (c) The

PDOS of Zn-4s, Zn-3p and Zn-3d orbitals of FeTCP-Zn before NO, adsorption; (d) The
PDOS of electron spin states in Zn-3d,? orbital of FeTCP-Zn.

Fig. S55 The optimal adsorption configurations of different analytes on InTCP-Co, (a)
CH3NHo; (b) NHj3; (c) HoS; (d) NO; (e) CeHg; (f) CH30OH; The other parts in the structure of
INTCP-Co have been omitted for clarity in the (a)~(f).
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Fig. S56 The optimal adsorption configurations of different analytes on InNnTCP-Co, (a)
CH,CHo,; (b) CHy; (c) COy; (d) CO; The other parts in the structure of INTCP-Co have been
omitted for clarity in the (a)~(d).

Table S4. The adsorption energy (E.qys) of the different gas molecular on the INTCP-Co
and the nearest atomic distance between the gas molecule and Co in INnTCP-Co

Eads (V) d (Co-X, A)
NO, -3.08 1.877
CH3NH, 2.41 1.954
NH; -0.96 2.024
H,S -0.69 2.269
NO -1.88 1.801
CeHe -0.74* 3.297
CH5OH -0.70 2.218
CoHq 0.72 2.184
CH, -0.31 2.652
CO; -0.30 3.209
co 1.18 1.755

*The adsorption energy between CsHg and INTCP-Co may cause by the 11-1r interaction between benzene ring and porphyrin ring.
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Fig. S57 The TDOS of INTCP-Co before and after different analytes adsorption.
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Fig. S58 (a) The TDOS and PDOS of INTCP-Co before analytes adsorption; (b) The PDOS
of Co-4s, Co-3p, Co-3d orbitals of INTCP-Co before analytes adsorption.
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Fig. S59 (a) The TDOS and PDOS of INTCP-Co after C¢Hg adsorption; (b) The PDOS of
CeHs and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CgHg adsorption.
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Fig. S60 (a) The TDOS and PDOS of INnTCP-Co after CH, adsorption; (b) The PDOS of
CH,4 and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CH4 adsorption.
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Fig. S61 (a) The TDOS and PDOS of InNTCP-Co after CO, adsorption; (b) The PDOS of
CO; and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CO, adsorption.
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Fig. S62 (a) The TDOS and PDOS of InNTCP-Co after CH3NH, adsorption; (b) The PDOS
of CH3NH, and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CH3;NH, adsorption.
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Fig. S63 (a) The TDOS and PDOS of INTCP-Co after NH; adsorption; (b) The PDOS of
NH3; and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after NH3 adsorption.
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Fig. S64 (a) The TDOS and PDOS of INTCP-Co after H,S adsorption; (b) The PDOS of
H,S and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after H,S adsorption.
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Fig. S65 (a) The TDOS and PDOS of INTCP-Co after NO adsorption; (b) The PDOS of NO
and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after NO adsorption.
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Fig. S66 (a) The TDOS and PDOS of INnTCP-Co after CH3;0H adsorption; (b) The PDOS
of CH30H and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CH;OH adsorption.
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Fig. S67 (a) The TDOS and PDOS of INTCP-Co after CH,CH, adsorption; (b) The PDOS
of CH,CH, and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CH,CH, adsorption.
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Fig. S68 (a) The TDOS and PDOS of INTCP-Co after CO adsorption; (b) The PDOS of CO
and Co-4s, Co-3p, Co-3d orbitals of INTCP-Co after CO adsorption.
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Fig. S69. (a) The coordination configuration of Co before INTCP-Co adsorbed NO, and the
d orbitals energy level splitting of Co; (b) The coordination configuration of Co after INTCP-
Co adsorbed NO, and the d orbitals energy level splitting of Co.
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