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Abstract: The novel H,INPP/TPA and H,TNPP/NaTP organic-inorganic hybrid nanocomposites [H,INPP =
tetrakis(4-N,N-diethylaminophenyl)porphyrin, TPA=the phosphotungstic acid and NaTP=sodium phosphotungstate|
are fabricated by a simple QLS method. H-type molecular stacking mode with a tilted edge-on orientation of the
H,INPP has been formed in the hybrid films. The intermolecular face-to-face -7 interaction and film
microstructures are effectively improved by introducing inorganic TPA and NaTP within the organic H,TNPP

films, compared with the pure H,TNPP film. In particular, good film-conductivity, smaller grain size and large
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specific surface area of HyINPP/NaTP hybrid film render it excellent sensing property for NO, gas with the lowest

detection limit of 0.094 mg-m™ and highest sensitivity (43%) among the three kinds of films in room temperature,

suggesting the great potential of semiconducting H;,TNPP/NaTP organic-inorganic hybrid nanocomposites in the

field of chemical sensors. The present result provides a new strategy to obtain high performance room-temperature

gas sensors by the construction of organic/inorganic hybrid structure combined with a low-cost solution-based

method.

Keywords: porphyrin; polyacid; Self-Assombly; organic/inorganic composites; gas sensor; NOy; room temperature response
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Fig.1 Schematic molecular structure of H,TNPP
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Table 1 Orientation angle of the porphrin ring determined from polarized UV-Vis absorbance of
H,TNPP QLS film (A) and H,TNPP/NaTP hybrid film (B)
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Fig.5 SEM images of H,TNPP/TPA hybrid film (A), H,TNPP/NaTP hybrid film (B), and H,TNPP pure film (C)
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Fig.7 Time-dependent current plots and sensor relative response varies linearly exposed to 0.094~1.88 mg-m= NO, of

H,INPP/TPA film (A, D), H,TNPP/NaTP film (B, E), and H,TNPP QLS film (C, F)
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I (16%)>H,TNPP/TPA (16%) ., H A %5 i i il BR 1)
H,INPP/TPA 52 45 i A% 2% st B A B R L
FE,29°8 4.5% , 1 H,TNPP/NaTP A #Hl/JCHL & &
JEE 2 HTNPP 26 i 9K LA AR ) i) s Ak 0 PR {HL
J& H,TNPP/NaTP & & WM 09 R AU &3k 43%, 3%
i T H,INPP ZEE 0 R 16% ., 5K o i i i
H P TR /N 8 B0 R ST /& HTNPP/NaTP A AL/ JEHL
0 A5 T 7 S 2 AR 1 DA

3 & it

A SCHERE TPA ,NaTP M 7K W AE M T AH | F)
IAS AR B 9 QLS 5 P il 45 1 2 F H,INPP/TPA,
H,INPP/NaTP A WL/ TCHLE G MR B iR T XTI T &
AR 4l HTNPP (19 NO, MRS BT, KRR
B H-RAEW 2 Ff L/ ICHLE A% B H,TNPP/TPA ,
H,INPP/NaTP # J- SR 4121 H,INPP i f5 B A W 4f
)5 HPERE | {H 2 B F H,INPP/TPA i WL/ EHLE &
T B S T R A 45 W U R SH A TR =2 [ A7 4R
A | 3 AN AN 38 o 2 18 1 RS R X 9 2 iy L
i FL 14 12 i 5 kg R | R A R e A1 A ) B
(0.376 mg-m™) {2 3 & F H,INPP/NaTP 3 Hl/TCHL =
B W K 4l H,TNPP #E5(0.094 mg-m™), Jf HEA
e /NIRRT 1% H,TNPP/NaTP 3 B 119 28 0% (43%)
% T H,INPP 46 (16%), Xt H,TNPP/NaTP
I G W B A8 A BT TR AR R BRI e L A
IS, RN AT A B0 Y S RS I BR (0.094 mg -
m?) B FEMTER S R (0.220 mg-
m), 33T [ R s A — bR (0.073 mg-m™), %t
AR EAR DA R R B RN T

SE k.
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