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8 o FAHE & AH Sz ujEs= AP Al 5ol A Hazardous and Noxious Substance (HNS) &%= W3lE A& A5 5487 9
gk AlA 9] 712H desoR A% ppb o HEC] 7Fed AATE asttta Bdsle] V& AL TEE =ol7] Y WUy
= Abstdnh -4 Ui dA; vhutel] A A BAA HUHES o]&ste] dEC] AEEE Folv W Fu 558 ol &3t HHddA
9] o] 2 FALE Folx W el Zz ATFskdth AxAd S f1EA 1ITO Y=YAE &8¢ ZE4 carbon blacks M7=
Aeste], H7tE Rl e AAMY deistE dEst. 1 A% CB 3% 5 wi% ALdA AR FIhel o A S ARt
o] WizlE #HEE 5 YA, FUIEAE dFeZ g A A AEseHS 250 ppb B E=7HA] ol = A S EAESATE S A F o)
2 FALEE Fol7] ddte] Al ZHe ZulE AvE AFHE A ZW 0TS AT ARE o &g AFA A SHS
20% ©1d F7hstal W AE3eE 61 ppm7hA RolA= AL ERIEIT o] AREFYH FE5A4SE YnYgdE &8 3 A
AAM7F G2 E 4 ppb A= HNSE AES & ke RS At

A0 HFNANA, AR, DA ZUEY, AA, FEY=AA

Abstract @ A sensor is needed to continuously and automatically measure the change in HNS concentration in industrial facilities that directly discharge
to the sea after water treatment. The basic function of the sensor is to be able to detect ppb levels even at room temperature. Therefore, a method for
increasing the sensitivity of the existing sensor is proposed. First, a method for increasing the conductivity of a film using a conductive carbon-based
additive in a nanoparticle thin film and a method for increasing ion adsorption on the surface using a catalyst metal were studied.. To improve
conductivity, carbon black was selected as an additive in the film using ITO nanoparticles, and the performance change of the sensor according to the
content of the additive was observed. As a result, the change in resistance and response time due to the increase in conductivity at a CB content of 5
wt% could be observed, and notably, the lower limit of detection was lowered to about 250 ppb in an experiment with organic solvents. In addition, to
increase the degree of ion adsorption in the liquid, an experiment was conducted using a sample in which a surface catalyst layer was formed by
sputtering Au. Notably, the response of the sensor increased by more than 20% and the average lower limit of detection was lowered to 61 ppm. This

result confirmed that the chemical resistance sensor using metal oxide nanoparticles could detect HNS of several tens of ppb even at room temperature.
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Table 1. Summary of standard water pollution test process
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Test standard Measuring item

Measuring range (resolutoin)

Detection limit Detection method(sensor)

oxygen electrode, oxygen

ES 04903.1e BOD 0~200 mg/L Twice the span drift
sensor
pH 0~14 or 0~40 T glass electrode, antimony
ES 04904.1d pH pH 0~12 (pH 0.1) (water temperature) electrode
ES 04905.1¢c water temperature -10~50 T (0.1 C) - metal oxide thermistors
S(;rfatzns ‘::;Ir: é&(a)kle ::;asr Limit of quantification : Wet chemical oxidation
ES 04906.1f TOC ’ ’ 0.3 mg/L method (platinum catalyst
sewage, waste water Twice the zero drift + spectroscopy)
1~200 mg/L (1.0 mg/L) peciroscopy.
- (Continuous Ascorbic acid reduction
ES 04907.1e automatic 0~20 mg/L (0.1 mg/L) Twice the zero drift method
measurement) (spectroscopic method)
TN -(Continuous Twice the zero drift Absorption spectroscopy
ES 04908.1c automatic 0~100 mg/L (0.1 mg/L) (Interference. by bromme cadmium reduction method
measurement) or chromium ions)
Depending on the chlorine
ES 04909.1c¢ COD 0~200 mg/L Twice the zero drift ion concentration, acid

method, alkali method
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Fig. 1. Theoretical background of metal-oxides nanoparticle film
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Table 2. Summary of the reported performances of metal-oxide nanoparticle sensors for the detection of gas/liquid phase substances
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(Riu et al., 2006)
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Table 3. Comparison of ITO and Au-sputtered ITO film sensor performances
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