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Toxic Gas Analysis(Small scale to Large scale)

KICT TOXIC GAS ANALYSIS

• 2002 : Gas cells in FT-IR spectrometer
• Concentration units from PPM to percent

• 2007 : BS6853 Annex B2 test agency for Bureau Veritas France

OPEN PATH FT-IR : For Massive Fire

Fire Model : Cone Calorimeter Fire Model : Smoke Density Chamber
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OPEN PATH FT-IR 분석능력 확대

OPEN PATH FT-IR(PASSIVE)

OPEN PATH FT-IR(ACTIVE)

Toxic Gas Analysis(Large scale)

FT-IR(Lab)
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Open Path FT-IR(Active Mode)

1. Various 1. Various 1. Various 1. Various chemical specieschemical specieschemical specieschemical species

2222. . . . Rapid AnalysisRapid AnalysisRapid AnalysisRapid Analysis

3. 3. 3. 3. Real Time AnalysisReal Time AnalysisReal Time AnalysisReal Time Analysis

4444. For . For . For . For LLLLarge arge arge arge space space space space 

5555. . . . NO preNO preNO preNO pre----treatmenttreatmenttreatmenttreatment

6. 6. 6. 6. No Contamination to No Contamination to No Contamination to No Contamination to AnalyserAnalyserAnalyserAnalyser

7777. . . . Easy to OperateEasy to OperateEasy to OperateEasy to Operate

8. Easy 8. Easy 8. Easy 8. Easy MaintenanceMaintenanceMaintenanceMaintenance
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IR SOURCE

IR SPECTOMETER
(DETECTOR)



Large Scale Fire  – Car Fire(Active)
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Large Scale Fire  – Office Fire (Active)
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Large Scale Fire – House Fire (Active)
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Large Scale Fire – Apartment Fire (Passive)
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In 2012, HF gas leakage Accident : Five people DiedIn 2012, HF gas leakage Accident : Five people Died

Industry ExpandingIndustry ExpandingIndustry ExpandingIndustry Expanding Toxic Toxic Toxic Toxic Chemical Chemical Chemical Chemical useuseuseuse Chemical AccidentChemical AccidentChemical AccidentChemical Accident

Social Problem Solution Project

“A development of Chemical Accident Prevention & Survellance Technology”
(14 Institute, 22millon/3year)

Research Needs
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• HazardousHazardousHazardousHazardous gasgasgasgas detectingdetectingdetectingdetecting usingusingusingusing FTFTFTFT----IRIRIRIR
spectrometerspectrometerspectrometerspectrometer

� Comparative analysis of Reference
Chemical Wavelength and Measured
ChemicalType(30Types)

� NO, NO2, NF6, SF4, HCl, HF, CF4, SF6
etc.. (gas accident on Semiconductor
process,68Conc.D/Bsetup)

� For using NDIR sensor, unique
absorptionoptical filter

Patent & Library D/B 
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• TOR TOR TOR TOR sensor sensor sensor sensor that has a light source and a detector in one that has a light source and a detector in one that has a light source and a detector in one that has a light source and a detector in one device (For Drone)device (For Drone)device (For Drone)device (For Drone)

• TransmissionTransmissionTransmissionTransmission----type type type type sensor sensor sensor sensor that has a light source and a detector separatelythat has a light source and a detector separatelythat has a light source and a detector separatelythat has a light source and a detector separately

Research key point
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SOFTWARESOFTWARE

Computer monitoring S/W

Research key point
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Research key point
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ZnSe Window



IR source 

Focusing point

Gas Cloud

TOR concept

Open path gas analyzer with Optical Filter with Thermal/Optical Reflectance (TOR) 

Pyroelectric detector

Optical Filter

Ref Filter

Sample Filter

TOR SENSOR 
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Research key point
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- Gas: Ammonia, Toluene, Xylene, Acetic acid

- Sample Process : Boiling Method ( Constant speed)

- DetectingMethod: RF commination, real-time monitoring

Vaporization chamber and heating 

Toluene

Ammonia

Xylene

Acetic acid

Research key point
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Ammonia

Toluene

Correlation: 0.99

Correlation: 0.97

Chemical Properties

Unknown samples Calibration Modeling

by Multivariate

Calibration
Spectroscopic Data

Chemical 

Reference ValuesPLSR 

Calibration

Acetic acid

Correlation: 0.99

Xylene

Correlation: 0.99

Research key point
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TOR Sensor for Drone
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IR source

TOR sensor

Camera

Interference Correction
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Camera

Focussing Point
(Back Scattering)

Gimbal

TOR Sensor for Drone
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Gimbal
&

TOR 
sensor

TOR Sensor for Drone



Drone – Ammonia detect Drone – Ammonia detect 

TOR Sensor : Drone Test – Ammonia detect 
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Test result of NDIR Data Test result of VOCs Sensor Data

Calibration on pathlength

4 meter

35 
meter

70 
meter

100 
meter
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TOR Sensor : Drone Test – Ammonia detect 



15~30M 

IR source(lamp)
Detector
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Transmission-type sensor System



15M15M

안테나
경보등

IR source(lamp)

Detector

망원경

레이저 타겟

15m

Transmission-type sensor System

24



Marine

Plant

Environmental MonitoringChemical Accident /  Terror

TOR Type

Application field
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