y Frwme
__,Z '“’"‘""' slga ays dle FAAY Slouins F ojled FY 093 c pwikign ;3 45 iy 5 ga aoliloas
\,_p.m:mh,:a

S o3l e NO2 58 a4 b s Joily R plaiin 5 Colu
K2CO3/ALOs3

Yua'l.aj A.”C.a.-:- 9 \jﬂf i e LIS o) i‘\“‘adeAs b'..U:JL: Aowe

Ol ey O ol&iils (26 0SCiSls )
O‘ﬁ‘ ‘Cﬂz) ‘b)\._f e@‘é ‘f‘}lﬁ A ESs =Y

(CARAVZVAN G e '@)U AYoY/V/Ye ibl s '@)U)
https://doi.org/10.47176/jame.43.4.1087

i g Lol 55 Sol 35 oS Schile p3 o oS Sl aomalen Lo YT op 5SS ks 51 S NO2 tousSe
N oS g ol S 53 s g e Dlilwe sl s Gl S PP esge 53 5l SRS o s g 0 O e
s 3 PPb 63 gume 55 3 ol il KT Cgr il K il gl sl g S O gt K2COYALO3 S 0 03k 5
L ded 0B, o lacdB 8,5 e 5 b o gboonmd Oyt O350 5 Ol 35,5 K (b sl ool ks eslinul (3L
slrasd o, Wb D550 5 slaY (ol (S SNl 551 5 skiea Kipd Jeols fais CaSe SO 4 Sl
PPb V0o N0 03 5ums 53 NO2 5 cilies glachile 4 S (Soolus glagaly A sbwl SlokS g, 4 Sl 2L
Sl VO PP b 3l p R cpl (asels A S (0 (55m Comd il 5 Jendly Gl Sk 45 Ad atide 5 Ad (g xS 05100
Vair 3 Veas 45 AV = Vias = Vair) Sem gy ol (Yoo ppb) el (inio slalamms gl b ppoond 3,15l Skl 51 5omly &
G20l el VY MV L il GBI gles ;3 NO2 55 Fo ppb & (A jad glsa 5 38 (o me 3 K 55 Kbled Ci S
Loy s )8 lp Mol 8 3 Kl ply s Cud 4B A 51 2eS b3l 5,90 o lale plas (gl L5k 5 by

ol QU1 glos s 198 S fowiw w4

K:CO3/ALO3 NO2 8 ( doily Kum (S 2S4S pro g, cholom Sud g 500 1 gbldS slaol

majiddavtalab69@gmail.com : S 5 2SI oy (D3 J gies *

;q \Y°Y’QL’;\MJ¢? a)LMicYdecwW)bwfi.:é‘)ﬁ



Manufacturing and Characterization of a Potentiometric Sensor Highly
Sensitive to NO: Gas, based on K>CO3/Al,O3; Composite Material

M. Davtalab-Ghazimahalleh!", S. M. Hosseini-Golgoo! and H. Zamani?

1- Department of Electrical Engineering, University of Guilan, Rasht, Iran
2- Faculty of Science, University of Guilan, Rasht, Iran

ABSTRACT

NO; is known as one of the most dangerous air pollutants. Even extremely low concentrations of this gas could cause
life-threatening diseases such as cancer. Ppb-level detection and measurement of this gas are still serious challenges for
researchers. In current work, for the first time, K,CO3/Al,O3 composite material, was employed as solid electrolyte to
fabricate a potentiometric sensor for the detection of extremely low NO- concentrations (in the ppb range) at room
temperature (RT). This material was chemically synthesized through a low-cost and facile process and then loaded into
appropriate templates, forming rectangular-cube shaped ceramics. A thin layer of gold nano particles was sputtered on
the both sides of ceramics’ top surface to provide external electrical connections. The sensor’s dynamic responses were
recorded in the concentrations ranging from 15 to 1500 ppb at RT, and it was observed that its response variations
corresponds the Nernst equation. This sensor’s limit of detection (LOD) was recorded as 15 ppb which is much lower
than that of the standard threshold for safe industrial environments (200 ppb). Tipically, the sensor’s response (AV =
Vgas — Vair, Where Vo and Vi, are its voltages in NO, contaminated air and clean air, respectively) toward 60 ppb NO,
at RT is equal to 14 mV. In the entire evaluated concentration range the rise and recovery times did not exceed 80 s.
Therefore, this sensor could be considered as a promising candidate for air quality control applications at RT.

Keywords: Solid electrolytes, Electromotive force, Potentiometric sensor, NO; gas, KoCO3/ALOs.
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11. X-ray diffraction (XRD)

12. scanning electron microscopy (SEM)
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19. mass flow controller (MFC)

20. SANWA

21. field emission scanning electron microscopy
(FESEM)

22. energy-dispersive X-ray spectroscopy (EDS)

23. Fourier transform infrared (FTIR)

24.bidentate carbonate species

25. Nernstian

26. mixed potential

27. auxiliary phase (AP)

28. three phase boundary (TPB)

29. Nernst equation

30. oxygen vacancy
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