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The chemical reactivity of detecting tube detection equipment
for incident responder
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ABSTRACT KEYWORDS
Chemical accidents are the cause of the accident site during the initial responders to Direct reading
quickly and easily see materials and concentration method for the U.S. Environmental detection equipment
Protection Agency(EPA) is widely used in the initial response team direct reading Detector tube
detection equipment used. Ministry of the tubular gas detection equipment to detect direct Kitagawa

reading detection equipment used in the event of an accident scene, and shell-and-tube Draeger

gas detector for rapid detection and identification and precise analysis of causative Chemical accidents
pollutants before about strategically can identify the quantitative and qualitative useful
equipment. However, those who initially respond to the scene of a direct reading
detection equipment and a simple lack of understanding of how to use the numbers only
because of the way you want to check the accuracy of detection results have been raising
questions about the increase . The scene of the accident in order to obtain an accurate
detection results used in this paper, the Ministry of Environment of gas detectors detect
tubular Kitagawa and Draeger detector tube to check the reactivity of the material on-site

detection of early response of those who were to raise the accuracy of the results.
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3. A7 LI H UH

3.1 HX|ZHA JIAEX7[2] A2 H S

HAA @ Tk feld Sl 7k HA

AR A= } BL mof B otk o8 AEY Ut F EL
wstel PAR BLES o §stel we) FTo2NEY B YRR Jl2st FAHL, =AY Qo] AAAG FA
o 4% 9 RPRe FES gAY

87704 ST 214 o83 YE Kitagawa, Drager® ©]-§3ke] AmThEEde] we2
3L, Z7kel AABA Ths AT B4, BHA B BAHE WE PR3] Table 19 BelsAch

Table 1. Kitagawa and Drager feature comparison of detection equipment

Division | Equipment Characteristics Remarks
‘ O Applied Technology : Discoloration of chemicals
Wl O Point
\,' P - Detection of atmospheric pollutants Quantitative
Kitagawa \ - Check the concentration / qualitative
L g - Dedicated by the detector tube and disposable materials confirmation
an - substances requiring preparation for accidents 39 kinds 69 kinds of
measurable
O Applied Technology : Discoloration of chemical
O Point
- Detection of atmospheric pollutants Quantitative
Drager - Check the concentration / qualitative
- Dedicated by the detector tube and disposable materials confirmation
- substances requiring preparation for accidents 30 kinds 69 kinds of
measurable

# provenance : Drager-Tubes & CMS-Handbook, Kitagawa Gas Detector Tube System Handbook
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3.1.1. AIZCHHISES| AX[EA! JIAEX|719] Libraries
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Kitagawa A #Ho.2 &7} 7}3 &4
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Table 2. Shell-and-tube gas detector detects the library

NO. Kitagawa tube (Quantitative range) Drager tube (Quantitative range)
1 Allyl chloride (10~500 ppm) Formaldehyde (2~40 ppm)
2 Formic acid (1~50 ppm) Hydrogen cyanide (2~150 ppm)
3 Benzene (5~200 ppm) Formic acid (1~15 ppm)
4 Methylamine (1~20 ppm) Chlorine dioxide (0.25~1 ppm)
5 Hydrogen cyanide (0.5~100 ppm) Benzene (5~50 ppm)
6 Carbon disulfide (30~500 ppm) Vinyl chloride (0.5~30 ppm)
7 Trimethylamine (1~20 ppm) Carbon disulfide (0.1~10 mg/L)
8 Propylene oxide (0.05~5 %) Acrylonitrile (0.5~20 ppm)
9 Methyl ethyl ketone (20~1500 ppm) Phenol (1~20 ppm)
10 Acetic acid (1~50 ppm) Cyanogen chloride (0.25~5 ppm)
11 Acrolein (0.005~1.8%) Triethylamine (5~60 ppm)
12 Acrylonitrile (0.2~20 ppm) Ethyl acetate (200~3,000 ppm)
13 Allyl alcohol (20~500 ppm) Hydrogen fluoride (0.5~90 ppm)
14 Ethyl acetate (10~1000 ppm) Ammonia (5~700 ppm)
15 Hydrogen chloride (20~1200 ppm) Sulfuric acid (1~5 ppm)
16 Hydrogen fluoride (0.17~30 ppm) Nitric acid (1~50 ppm)
17 Ammonia (5~260 ppm) Fluorine (0.1~2 ppm)
18 Sulfuric acid (0.5~5 mg/m’) Chlorine (50~500 ppm)
19 Nitric acid (1~20 ppm) Hydrogen Sulfide (1~200 ppm)
20 Chlorine (1~40 ppm) Arsine (0.05~3 ppm)
21 Hydrogen sulfide (1~60 ppm) Phosphine (1~100 ppm)
22 Arsine (0.05~2 ppm) Carbon monoxide (10~3,000 ppm)
23 Phosphine (0.25~20 ppm) Hydrogen chloride (1~10 ppm)
24 Chlorine dioxide (1~20 ppm) Ethylene oxide (1~15 ppm)
25 Diborane (0.02~5 ppm) Hydrogen peroxide (0.1~3 ppm)
26 Benzyl-chloride (0.05~20 ppm) Methanol (25~5,000 ppm)
27 N-butylamine (1~20 ppm) Methyl acrylate (5~200 ppm)
28 Carbon monoxide (5~1,000 ppm) Nitric oxide (20~250 ppm)
29 Ethylene oxide (50~2,600 ppm) Phosgene (0.25~5 ppm)
30 Formaldehyde (1~35 ppm) Toluene (5~300 ppm)
31 Hydrogen peroxide (0.5~10 ppm)
32 Methanol (100~3,000 ppm)
33 Methyl acrylate (2~60 ppm)
34 Nitric oxide (20~250 ppm)
35 Phenol (0.5~25 ppm) -
36 Phosgene (0.1~20 ppm)
37 Toluene (10~500 ppm)
38 Trimethylamine (1~20 ppm)
39 Vinyl chloride (0.1~12 ppm)

% provenance :

3.1.2. Kitagawa ZiX|2H]
Kitagawa A7 &

PAHE = 300FF

JIAEXII

o1

9] KOMYO RIKAGAKU KOGYO KKA}A 7ast Aoz thilr

F=7F AaA slon, A3

Drager-Tubes & CMS-Handbook, Kitagawa Gas Detector Tube System Handbook

pze o

F 2005,
AAdS hdste] Aujstar gtk @FFA AAsta sle AtandiRlEdE
Kitagawa A 82 ©]-6-3}9] %‘ﬂ% T 0, AR 9=t

39%0]

o we} Az



Journal of Korea Society of Disaster Information. Vol.10, No.1, pp. 33 - 39

e HAT 4 A=E mARe] FAAVE B EF slayHe BAW 24T & glon], dson § /1A
2R 25o] Fpsat ASREL A GBS AAW Bxo) BHH] U= YAHEZ o] FeBe
Ao e AARY AR RFo] Wrxow SR A W] MM Bro AANE BFo] 74
97 F DAelaA s B 2AHSA s BAL AFDT YAANES SABAL AFse] WA A4
Az AHe) 222 AP} AH T WSS 02X = 920 90° W LockdHlsl EAh T AS
AR EREW Fuelq FgABS AASL, GAS] Aol AABH AL wasie] s}
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Table 3. Selected priority substances accident
NO. Material group Formula CAS NO. MW Phase Color
1 Hydrogen fluoride HF 7664-39-3 20.01 713/ A A
2 Ammonia NH3 7664-41-7 17.03 Mk 44
3 Hydrochloric acid HCl 7647-01-0 36.46 714/ BA) A
4 Hydorgen peroxide H202 7722-84-1 34.01 A 74

% provenance : National Institute of Environmental Research “KEY INFO GUIDE”

3.2.3. MY HISEH 8Y

3.2.3.1. S&fatt
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Table 4. Incident priority substances (Drager tube)

Nafne of Material group Materials Color change before After the color change
equipment
N ———
Ammonia
fluoride Nitric acid
Hydrogen peroxide

¥ provenance : Drager-Tubes & CMS-Handbook, Kitagawa Gas Detector Tube System Handbook
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Table 5. Incident priority substances (Kitagawa tube)

Naf“e of Material group Materials Color change before After the color change
equipment
Ammonia
fluoride
fluoride
o M oo it
acid
M [ 2
Hydrochloric acid
fluoride
peroxide peroxide

# provenance : Drager-Tubes & CMS-Handbook, Kitagawa Gas Detector Tube System Handbook

4.1.1. AJZCH MY SEO| HX[H| B
4.1.1.1. Drager tube

4.1.1.2. Kitagawa tube
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