Appendix 2. List of substances to be measured and
Gastec detector tubes to be used

(1) Detector tubes are listed in the order of the measuring range (from higher to lower concentrations)
(2) Standard detector tubes precede special detector tubes.
(3) Detector tube numbers in bold letters show that these detector tubes measure the substance as their

prime target substance.
{4) Abbreviations
Dosi: Dosi-tube

Inject: Injection-type detector tube

Qdour: Odorant detector tube
Poly: Polytec tube

Pyro:Pyrotube

S-ion: Sulphide ion detector tube
T-Sulph: Total Sulphide detector tube

Air: Airtec tube

Auto: Detector Tube for Automatic Gas Sampling Pump

Substance to be measured

Detector tuhe to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Acetaldehyde 7-5 | CHaCHO 92 510 750 ppm 2-8
92M 25t 100ppm | 29
92L 110 20 ppm 2-i0
91D (Posi) 0.1 to 20 ppm 4-14
151D {Dosi) 4 10 1200 ppm 4-5
152D (Dosi) 1.210360ppm | 4-20
Acetic acid 75 CHaC0O=2H 81 1 to 100 ppm 2-11
81L 0125t 25ppm | 2-12
81D (Dosli) 0.5t0 100 ppm | 4-4
Acetic anhydride 7-6 (CHaCO)O 81 0.610 15 ppm 2-11
81L 0.151t0 86 ppm 2-12
81D (Dosi) 0.3 10 60 ppm 4-4
Agcetone 7-6 CHaCOCHz3 151 0.05t02% 2-13
151L 50 to 12000 ppm | 2-14
151D (Dosi) 510 1500 ppm 4-5
151TP (Auto) [ 25 to 800 ppm 3-39
152D (Dosi) 1.4t0420ppm | 4-20
Acetone cyanchydrin — {CH3s)2C(OH)(CN) 12L 2.88t069ppm | 2-120
Acetonitrile — CH3CN 52 (Pyro) 3to 180 ppm 3-7
Acetylene 7-7 HC=CH 171 0.05t0 4% 2-1&-
103 0.075t036% [ 2-113
172 32510 1040 ppm | 2-83°
Acid gases — — 80 110 80 ppm 2-186
Acrolein 7-7 CHz: CHCHO 93 3310800 ppm | 2-17
Acrylic acid — CHe; CHCO=2H 81 2 to 50ppm 2-11
81L 0.45t0 18 ppm | 2-i2
Acrylonitrile 7-8 CHz: CHCN 102L 0.06t01.44% | 2-110
191 210 360 ppm 2-18
191L 0.1 to 18 ppm 2-19
Aliphatic hydrocarbon — — 140 6 to 3000 ppm | 2-20
Allyl amine — CHz: CHCH2NH2 180 85t0 170 ppm | 2-21
180L 0.4 to 8 ppm 222
Ally Isothiocyanate - CHa: CHCH2NCS 149 5 to 200 ppm 2-171
Altyl chloride — CHa: CHCH2Cl 101L 0.1t3.4% 2-108
131L 3.2 to 48 ppm 2-222
Amines — R+NHz 180 510 100 ppm 2-21
180L 0.510 10 ppm 2-22
Ammonia 7-8 NHs 3H 0.2 1032 % 2-23
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Substance to be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Ammonia (contd.) 3HM 0.051t03.52 % 2-24
3M 10t 1000 ppm | 2-25
3La 25t0200 ppm | 2-26
3L 0.5to0 78 ppm 2-27
180 1.510 30 ppm 2-21
38 (Odour) 0.5t0 5 ppm 3-66
3D (Dosi) 2510 1000 ppm | 4-6
3DL (Dosi) 0.1to 10 ppm 4-7
Amyl acetate 7-9 CHaCO2(CH2)4aCH3 147 10 to 200 ppm 2:28
Aniline 79 CaHsNHz 181 1.25t0 60.ppm | 2-29
Arsine 7-10 | AsHs 19LA 0.04t010ppm | 2-31
Aromatic Hydrocarbons — — 120 0.4t0 200 ppm | 2-30
Benzaldehyde — CsHsCHO 91L 410 92 ppm 2-105
Benzere 7-10 | CeHs 171 0.0310 0.6 % 2-15
1218 210312 ppm 2-32
121 2510120 ppm | 2-33
1218L 1 to 100 ppm 2-34
121L 0.1to 65 ppm 2-35
1218P 0.2to 66 ppm 2-36
122DL (Dosi) | 2.4t 800 ppm | 4-26
121P (Auto) | 250 to 3000 pg/m3 | 3-40
Benzyl bromide — CsHsCHz2Br 136L 10 to 100 ppm 2-156
Benzy! chloride 7-11 | CeHsCHzCl 1321 1.6 10 20 ppm 2-217
Boron trichloride — BCls 12L 0.5t0 20 ppm 2120
Bromine 711 Brz 8La 0.05t0 0.8 ppm | 2-72
Bromoform — CHBra 136L 1 t0 50 ppm 2-156
1, 3-Butadisne 7-12 | CHez: CHCH: CH2 174 50 to 800 ppm 2-37
174L 2510100 ppm | 2-38
174LL 0.510 5 ppm 2-39
174D {Dosi} 1310260 ppm | 4-8
Butane 7-12 | CaHio 103 0.035t01.68% | 2-113
104 2510 1400 ppm | 2-37
1-Butano} 7-13 | CH3CH2CH2CH20H 114 10 fo 150 ppm 2-41
2-Butanaol 7-14 | CHaCH2CH{OH)CHa 115 5to 150 ppm 2-42
Butyl acetate 713 | CH3CO2(CH2)3sCHs 142 0.05100.8% | 243
1421 10 to 300 ppm 2-44
Butyl acrylate — CHz: CHCO2C4Hsg 1420 710210 ppm 2-44
tert-Bulyl alcohol = (CHa)sCOH o2l 0.05t0 1.2 9% 2-110
Butylamine — CHa{CHz)aNH2 180 8 to 160 ppm 2-21
180L 0.55t0 11 ppm | 2-22
tert-Butylamine — (CH3)aCNHz 180 55t0 110ppm 1 2-21
n-Butyl bromide — C4HoBr 136H 24 to 360 ppm 2-155
136L 1010 100 ppm 2-156
136LA 1io43.2ppm | 2-157
Butyl mercaptan - CH3(CHz)aSH 70L 0.16to 128 ppm | 2-149
tert-Butyl mercaptan — {CHa)aCSH 75 2510 160 mgim3 | 2-45
75L 0.5 o 30 mg/m® | 2-46
77 1 to 15 mg/m3 2-47
70L 0.1to 8 ppm 2-149
Butyric acid — CHaCH2CHzCO2H 8it. 0.325t0 13 ppm | 2-12
Butyronitrile - CH3CH2CH2CN 1911 6 to 180 ppm 2-19
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Substance ta be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Carbon dioxide 714 | CO2 2HH 251040 % 2-48
2H 0.5t020% 2-49
2L 0.13t06 % 2-50
2LL 300 fo 5000 ppm | 2-51
2LC 100 to 4000 ppm | 2-52
2HT (Inject) 1010 100 % 3-36
2D (Dosi) 0.02t0 12% 4-9
2A (Air) 250 to 3000 ppm | 3-12
2Ag (Air) 200 to 3000 ppm | 3-13
Carbon disulphide 7-15 | C82 13M 20 t0 4000 ppm | 2-53
13 0.63t0 100 ppm | 2-54
13L 0.1t0 8.1 ppm 2-55
Carbon menoxide 7-18 | CO 1HH 11050 % 2-56
1H 011t010% 2-57
M 00504 % 2-58
LM 2510 2000 ppm | 2-59
1L 251t0 2000 ppm | 2-60
1lLa 8 o 1000 ppm 2-61
1LK 5 to 600 ppm 2-62
1LKC 510 100 ppm 2-63
1LL 5 to 50 ppm 2-64
1LC 1 t0 30 ppm 2-65
1D (Dosi) 1,04 to 2000 ppm | 4-10
1DL (Dosi) 0.4t0 400 ppm | 4-11
1A {Alr) 5 to 50 ppm 3-14
Carbon tetrachloride 7-i6 | CCla 134 0.5 to 60 ppm 2-66
134L 0.25t012ppm | 267
Carbonyl sulphide - COoSs 21 5 to 200 ppm 2-68
21LA 2to 125 ppm 2-69
Chlorine 7-16 | Clz 8HH 0.2510 10% 2:70
8H 2510 1000 ppm | 2-71
80 0.7 to 14 ppm 2-16
8la 0.1 to 16 ppm 272
8LL 0.025t0 2ppm | 273
8D (Dosi) 0.08to 100 ppm | 412~
132D (Dosi) 2410240 ppm | 4-27
8TP (Auto) 0.050 0.6 ppm | 3-41
Chlorine ion — Cl~ 221L 25t0 1000 mg/ | 5-19
221LL 10 to 200 myf 5-20
Chilorine dioxide 7-17 | ClOz 23M 0.1 to 10 ppm 274
23L 0.025t0 1.2 ppm | 275
8H 25 to 250 ppm 2-71
8lLa 0.3104.8 ppm 2-72
Chlorobenzene 7-17 | CeHsCl 128 2 to 500 ppm 2-76
126L 0.5 to 43 ppm 2-77
Chlorohromomethang — CHzBrCl 135 2210 110 ppm 2-212
136H 1810 270 ppm 2-185
136L 11to 110ppm | 2-156
136La 0.7to128ppm | 2157
Chlorocyclohexane — CgH11Cl 102L 50to 1200 ppm | 2-110
Chlorodifluoromethane (R22) — CHCIF2 51H (Pyra) 1000 to 24000 ppm| 3-4
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Substance to be measured

Detector tube to be used

Substance name Page Chemical farmula Tube number | Measuring range | Page
Chiorodifiuoromethane (R22) (contd.) 51 (Pyro} 25101000 ppm | 3-5
511 {Pyro) 25t0135ppm | 36
Chloroform 7-18 | CHCh 137 4 1o 400 ppm 2-78
137LA 0,510 30 ppm 2-72
A 137LL 0.3tc45ppm | 2-80
Chloropicrin 7-18 | ClsCNO2 134 2510 60 ppm 2-66
2-Chloro-1,1,1,2-tetrafluoroethane (R124) - 51 4510 1800 ppm | 3-5
Copper lon — Cuzt 284 1 to 20 mgi 5-26
m-Cresol — CsH4+(CH3)OH 61 110 25 ppm 2-81
o-Cresol 7-19 | CsH4(CH3)OH 81 0.4to62.5ppm | 2-81
p-Cresol — CeHa(CH3)OH 81 110 25 ppm 2-81
Chromium (VI) ion — Cre+ 273 0.5 to 50 mg/| 523
Cumens — CsHsCH(CHa)e 12201 2 to 100 ppm 2-211
122DL (Dosi) | 3.4 to 850 ppm | 4-26
Cyclohexane 7-19 | CsHiz 102H 0.015t01.2% [ 2-109
102L 60 to 1440 ppm | 2-110
Cyclohexanaol 7-20 | CsH11OH 118 510 100 ppm 2-82
Cyclohexanone 7-20 | CsHi00 154 21075 ppm 2-83
giL 10to 470 ppm | 2-105
Cyclohexene 7-21 CsH1o 151 0.05t00.8 % 2-13
Cyclohexylamine — CsH1sN 180 7 t0 140 ppm 2-21
180L 0.5t0 10 ppm | 2-22
Cymene — CioH14 141L 5610224 ppm | 2-92
Decane — C1oHz2 - | 105 200 1o 6000 ppm | 2-112
Diacetone alcoho! — (CH3}2C{OH)CH2COCHz | 154 2510100 ppm | 2-83
Diacetyl — CHaCOCOCHs 92 25101500 ppm | 2-8
Diborane — BaHs 22 0.02to b ppm 2-84
1, 1-Dibromoethane — CHsCHBrz 136L 7 to 70 ppm 2156
t, 2-Dibromoethane — BrCH2CHzBr 136H 14 to 210 ppm 2-155
136L 8 to 80 ppm 2-166
Dibromomethang — CHaBra 136L 510 50 ppm 2-156
Di-n-butylamine — (CHsCH2CHz2CH2)2NH | 180 510 100 ppm 2-21
180L 0.4 to 8 ppm 2:22
m-Dichlorobenzene — CsH4Clz 127 2510300 ppm | 2-85
o-Dichlorobenzene — CeHaCle 127 2.5t0 300 ppm | 2-85
p-Dichlorobenzene — CaHaCl2 127 251030 ppm | 285
127P (Autoy [ 100 to 3000 pg/m?2 | 3-42
Dichlorodifluoromethane (R12) — CClzFz 51H (Pyro) 32510 7800 ppm { 34
51 (Pyro) 11 to 440 ppm 3-5
51L (Pyro) 1.8 to 97 ppm 3-6
1, 1-Bichlorcethane 7-21 | CHsCHCIz 135 90 to 450 ppm 2212
1, 2-Dichloraethane 7-22 | CICH2CHzCl 135 400 to 2000 ppm | 2-212
135L 104 to 1040 ppm | 2-213
1, 2-Dichloroethylene 7-22 | CICH: CHCI 139 5 to 250 ppm 2-86
132HA 80 to 800 ppm 2-215
132LL .375t0 B8 ppm | 2-218
132D (Dosi) 6 to 600 ppm 427
174D (Dosi) 3910600 ppm | 4-8
1, 1-Dichloro-1-flucrogthane (R141h) — CHsCClz 51 (Pyro) 10t0 1000 ppm | 3-6
. 51L (Pyro) 1.11t0 22 ppm 3-6
Dichloropzntaflucropropane (R225) — CaHClzFs 51 {Pyro) 20 to 800 ppm 3-5
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Substance to be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Dichloropentafiucropropane {R225) (contd.} 51L {Pyro) 1.4 10 28 ppm 3-8
1, 3-Dichloropropene — CICH2CH: CHCI 132HA 45 10 450 ppm 2-215
131la 0.5to 10 ppm 2-221
1,2-Dichloro-1,1,2,2-telrafucroethang (R114) — CCIF2CCIF2 51H (Pyro) 47510 11400 ppm | 3-4
51 (Pyro) 20 to 800 ppm 3-5
51L (Pyro) 1.8 1o 97 ppm 3-6
2,2-Dichloro-1,1,1-trfluorcethane (7123} — CHCIzCFs 51 {Pyro) 14 to 1600 ppm | 3-5
51L {Pyro) 1.4 to 28 ppm 3.6
Diethylamine 7-23 | (CzHs}eNH 180 5510110 ppm | 2-21
180L 0.451t0 9 ppm 2-22
Diethylaminoethanol — (C2Hs}2NCH2CH=0H 180L 0.61t0 12 ppm 2-22
Diethyl benzene — CeHa(CaHs)e 122L 2to 150 ppm 2-211
Diethylenetriamine — HaNCH2CHsNHCHzCHeNH: | 180L 0.95t0 19 ppm | 2-22
Diethylethanolamine -— (CaHs)aNCaH4OH 180 6to 120 ppm 2-21
Diisobutylene — {CH3)aCCH: C(CHzs)z 121 45 to 540 ppm 2-33
Diisobutyl ketone — [(CHs)2CHCH2)2CO 102L 0.21t01.0% 2110
91L 0.6581t029 ppm | 2-105
Diisopropylamine - {(CH3)zCH]2NH 180 510 100 ppm 2-21
180L 0.310 8 ppm 222
Diisopropyi benzene — CeHsN{CH{CHz)z2]2 141L 10 to 400 ppm 2-g2
N, N-Dimethylacetamide — CHaCON(CHa)z 184 1510240 ppm | 2-87
Dimethylamine — (CHajeNH 3H 1.21019.2% 2-23
180 55t0110ppm | 2-21
180L 0.45t0 9 ppm 2-22
3D (Dosi) 1.9t 750 ppm | 4-6
2-Dimethylaminoethanol — (CH=)2NCH2CH20H 180L 0.65t0 13 ppm | 2-22
Dimethylaminopropylamine — {CH3)aNCH2CH2CHzNHz | 180 8to 160 ppm 2-21
1801. 0.6to0 12 ppm 2-22
N, N-Dimethylaniline 723 | CeH3(CHa)z(NHz2) 181 2.5 t0 30 ppm 2-29
Dimethyl disulphide — CH352CHs3 53 {Pyro) 0.3t06 ppm 3-8
Dimsthylethanolamine — {CH3)2NCH2CH20H 180 8.56t0 130 ppm | 2-21
180L 0.65t0 13 ppm | 2-22
N, N-Dimsthylsthylamine — CaHsN({CHa)z 180 4 to 80 ppm 2-21
180L 0.31t06 ppm 2.22
30 (Dosi) 4 to 1600 ppm 4-86
N, N-Dimethyiformamide 7-24 | HCON (CHs)z2 183 0.8 to 90 ppm 2-88
Dimethylhydrazine — NHzN(CHaj2 185 0.1 to 2 ppm 2-111
Dimethyl sulphide — CHaSCHa 53 (Pyro) 0.25t0 tOppm | 3-8
77 1 to 15 mg/m3 2-47
1, 4-Dioxane 7-24 | CaHeO2 163 01tc6% 2-96
159 2510 140 ppm 2-206
Dipropylamine — {CH3CH2CHz)2NH 180 4 to 80 ppm 2-21
180L 0.35t0 7 ppm | 2-22
Divinyl benzene — CeH4 (CH: CH2)2 124L 110 15 ppm 2-194
Divinyl methoxysilane — (CH2: CH2)2CH30Si i13L 2.5 to 40 ppm 2-145
Enflurane — CHF2CCIFOCHF2 51 (Pyro) 20to 1200 ppm | 3-5
51L (Pyro) 25 10 145 ppm 36
Epichlorohydrin 7-26 | CH20OCHCH:CI 163L 1.2t0 120 ppm | 2-97
Ethanc! 7-25 | CeHsOH 112 0.01107.5% 2-89
1120 50 to 2000 ppm | 2-90
112D (Dosi) | 100 to 256000 ppm | 4-13




Substance to be measured

Datector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Ethanolamine — HaNCHzCHz0H 180 710 140 ppm 2-21
180L 1.9510 38 ppm 2-22
Ethyt acetate 7-26 | CHaCOa2CzHs 141 01t0c1.5% 2-91
141L 20 to 800 ppm 292
Ethyl acrylate 7-26 | CHz: CHCO2C2Hs 141 L. 8 to 320 ppm 2-92
Ethylamine — CaHsMHz 180 5 t0 100 ppm 2-21
180L 0.45 to 8 ppm 2-22
Ethyl benzene 7-27 | CeHsCaHs 122 11t0 330 ppm | 2-210
122L 110 70 ppm 2211
1220L {Dosf) | 2.8t0o 700 ppm | 4-26
122P (Auto) §110to 2750 ug/im3 | 3-58
p-Ethyl benzylchloride — CsH4(C2Hs)CH=CI 131la 2.510 50 ppm 2-221
Ethyl bromide 7-27 CzHsBr 136L 2.5 to 200 ppm 2-156
Ethyl chloroformate — CICOzCaHs i31La 7 to 140 ppm 2-221
Ethyi chicride 7-28 | CzHsCl 138 15 to 150 ppm 2-161
Ethylena 7-28 CHe: CHz 103 0.35t0 16.8 % 2-113
171 01to2% 2-15
172 25to 1680 ppm | 2-93
172L 0.2to 100 ppm | 2-94
174D (Dosi) 1.5t0 240 ppm | 4-8
Ethylene chlorchydrin — CICH2CH2CH 111L 20 to 200 ppm 2-153
Ethylenediamine 7-29 | HaNCH2CH2NHz 180 14 to 280 ppm 2-21
180L 0.91t0 18 ppm 2-22
Ethylene glycol 7-29 | HOCH2CH=z0H 165L 10 to 100 mg/m3 | 2-95
Ethylene glycol monobutyl ether | 7-30 | CHs(CH2)sOCH2CHz0H | 113L 30to 1000 ppm | 2-145
113LL 23t0 230 ppm | 2-146
Ethylene glyco! monoethyl ether | 7-30 | CeHsOCH2CH20OH 113L 62,510 1000 ppm | 2-145
113LL 1620152 ppm | 2-146
Eihylene glyco! monoethyl ether acetate — CHaCO2CH2CH20C2Hs | 113L 6 to 96 ppm 2-145
Ethylene glycol monomethyl ether | 7-31 CH3OCH2CH=20H 113L 15 10 900 ppm 2-145
113LL 20 to 200 ppm 2-146
Elhylene glycol monomethy! ether acstate | 7-31 CHsCO2CH2CH20CHs | 113L 2010 1300 ppm | 2-145
Ethylene oxide 7-32 | CaH4O 163 0.0510 3.0% 2-96
163L 0.41t0 350 ppm | 2-97
163LL 0.1 0 10 ppm 2-98
163TPM (Auto) 110 50 ppm 3-43
183TP (Auto) 0.1to 5 ppm 3-44
Ethyl ether 7-32 | (CaHs)O 161 0.04101.0% 2-99
161L 10t0 1200 ppm | 2-100
Ethyl mercaptan 7-33 | CeHsSH 72 0.5 to 120 ppm 2-101
72L 0.2 to 75 ppm 2-102
70 0.5 120 ppm | 2-148
70L 0.1to 8 ppm 2-149
71H 100 to 3800 ppm | 2-169
N-Ethylmorpholine — CeHi13NO 180 510 100 ppm 2-21
180L 0.3t0 6 ppm 2-22
Free rasidual chlorine — Clo— 222 0.1 10 10 myg!/l 5-21
Fluorine — F2 17 0.5 1o 50 ppm 2-122
Flucrechlorocarbons — - 51H (Pyro) — 3-4
51 (Pyro) — 35
51L (Pyro) — 3-8




Substance to be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Formaldehyde 7-33 | -HCHO 91M 8 to 6400 ppm 2-103
91 210 100 ppm 2-104
91L 0.1 to 40 ppm 2-105
91LL 0.05t0 1ppm | 2-108
91D (Dosi) 0.1t020ppm | 4-14
91P {Auto) 0.02to 1.44 ppm | 3-45
91PL (Auto} | 0.01 to 0.80 ppm | 3-46
91TP (Auto) | 0.01to i.76 ppm | 3-47
Formic acid 7-34 | HCOz2H 81 5210130 ppm | 2-11
81L 0.5t0 20 ppm 2-12
81D 0.5510 110 ppm | 4-4
Furfural 7-34 | CsHaO2 154 2t 30 ppm 2-83
91D (Dosi) 0.3 to 60 ppm 4-14
Gasoline 7-35 | CnHm 101 0.015t01.2% | 2-107
101L 3002000 ppm | 2-108
iM 0.1t02% 2-58
Halothane — CFaCHBrCl 51H (Pyro) 800 to 6400 ppm | 3-4
51 (Pyro) 24010 2680 ppm | 3-5
51L (Pyro) 3 to 60 ppm 3-6
Heptane — CHa(CHz2)sCHs 101 0.015101.2% 2-107
101L 30 to 2000 ppm | 2-108
103 0.035t01.68% ; 2-113
105 90 to 2700 ppm | 2-112
Hexamethylenediamine — HzMN(CHz)}sNH2 180L 1.651t0 31 ppm | 2-22
Hexane 7-35 | CH3(CH2)4CH3 102H 0.01510 1.2 % 2-109
1021 4t0 1200 ppm | 2-110
102TP (Auto) 210 80 ppm 3-48
i03 0.025t01.2% | 2:113
105 80t0 2400 ppm | 2-112
2-Hexyl alcohol — CH3{CH2)sCH{OH)CHs | 141L 60 to 2400 ppm | 292
Hexylamine — CHs(CH2)sNHz 180 9 to 180 ppm 2-21
180L 0.6510 13 ppm " | 2-22
Hydrazine 7-36" | NaHa 185 0.05to0 2 ppm 2-111
3D (Dosi) 16108650 ppm | 46
Hydracarbons (Higher Class) — Csto Cio 105 100 to 3000 ppm | 2-112
Hydrocarbons (Lower Class) — Cz2toCr 103 0.05t02.4% 2-113
Hydrogen 7-36 | Ha 30 0.5t02% 2-114
Hydrogen bromide 7-37 HBr 150 0.810 16 ppm 2-172
Hydrogen chloride 7-37 | HC 14R {for Low Humicit)] 50 to 5000 ppm ¢ 2-115
14M 10 to 1000 ppm - | 2-116
141 0.2t0 76 ppm 2-117
14D (Dosi) 1 1o 100 ppm 4-15
8HH 1.51030% 2-70
80 8 1o 160 ppm 2-16
132D (Dosi) 1.8t0 180 ppm | 4-27
Hydrogen cyanide 7-38 HCN 12H 0.051t0 1.6 % 2118
i2M 17 to 2400 ppm | 2-119
12L 0.36t0 120 ppm | 2-120
12LL 0.210 7 ppm 2-121
12D (Dosi) 1 to 200 ppm 4186
12TP 0.31090ppm | 3-49

910




Substance to be measured Detector tube to be used
Substance name Page Chemical formula Tube number | Measuring range | Page
Hydrogen fluoride 7-38 | HF 17 0.25to 100 ppm | 2122
17L 0.09t0 72 ppm | 2-123
17LL 0.05t024 ppm | 2124
17D (Dosi) 1to 100 ppm 4-17
17TP (Auto) 0.05t0 2.0 ppom | 3-50
14D {Dosi) 25t0 250 ppm | 4-15
Hydrogen peroxide —, | Ha202 32 0.510 10 ppm 2-125
32D {Dosi} 0.5 to 40 ppm 4-18
Hydrogen sulphide 7-39 | HeS 4HT 11040 % 2-126
4HP 0.25t020% 2-127
4HH 01t04% 2-128
" 4H 1010 4000 ppm | 2-128
4HM 25t0 1600 ppm | 2-130
4M 12.5t0 800 ppm | 2-131
4L 1 to 240 ppm 2-132
4LL 0.25t0 120 ppm | 2-133
4LK 1 to 40 ppm 2-134
4LB 0.510 12 ppm 2-135
4LT 0.1to 4 ppm 2-1386
455 1.25t0 120 ppm | 2-137
43 (Odour) 10 to 200 ppb 3-67
4D (Dost) 0.2to 200 ppm | 4419
4TP 0.5t016.0 ppm | 3-51
Hydrogen sulphide + Sulphur dioxide — Ha28+ 80z 45H 0.02tc 8% 2-138
lodine 7-39 |k oL 0.210 12 ppm 2173
80 0.12t0 2.4 ppm | 2-16
[ron ion - Fe2t 281 5 to 50 mg/l 5-22
Isoamyl acetate 7-40 | CHsCO2(CH2)2CH(CHa)2 | 148 1010 200 ppm | 2-139
Isoamyl alcohol 7-40 | (CHa3}eCHCH2CH20H - 117 5 to 300 ppm 2140
lsobutane — {CHs)sCH 103 0.035t01.68% | 2-113
104 55 t0 3080 ppm | 2-40
Isabutene — (CHa)C: CHz 101L 0.07t02.2% 2-108
tsobutyl acetate 7-41 | CHaCO2CH2CH(CHs)2 | 144 10 to 300 ppm 2141
Isobutyl acrylate — CHa: CHCO2CH2CH(CHg)2 | 1421, 2.6 0 78 ppm 2-44
Isobutyl afcohol 7-41 | {CH3}eCHCH20H 116 1010150 ppm | 2-142
Isooctane — {CH3)3CCH2CH (CHa)2 | 101 0.0271t00.54 % | 2-107
Isopentane — {CH3)2CHCH2zCHa 103 0.045t02.16% | 2-113
Isophorone 7-42 | CoH140 164 2 to 3¢ ppm 2-83
Isoprene - CHz: C(CHa)CH: CHz 174D 2610400 ppm | 4-8
tsopropyl acetate : 7-42 | CH3CO20H(CH3)z 146 1010 500 ppm | 2-143
Isopropyl alcohol 7-43 | CHsCH{OH)CHa 113 0.02t0 5 % 2-144
113L 25 to 8OO ppm 2-145
113LL 20 1o 440 ppm 2-146
113TP (Auto) | 20 to 400 ppm 3-b2
Isopropylamine 7-43 | (CH3)2CHNHz 180 55t t10ppm | 2-21
180L 0.45to 9 ppm 222
Isopropyl ether — [{CH3)2(CH)}=0 161 0.018100.45% | 2-99
141 L 1810720 ppm | 2-92
Isopropyl mercaptan — {CHs3)2CHSH 70 10 10 240 ppm 2-148
Isovaleric acid — {CHa)2CHCH2CO2H 81 2 10 50 ppm 2-11
81iL 0.38t0 15 ppm | 212
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Substance to be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
LP-gas {LPG) 7-44 | C3-Ca 100A 0.02t0 0.8 % | 2-147
M Maleic anhydride — C4Hz03 81 0.8 10 20 ppm 2-11

Mercaptans — R:SH 70 0.5t0120 ppm | 2-148
70L 0.1t0 8 ppm 2-149
2-Mercaptosthanol — HSCH2CHz0H 750 0.5t0 7.5 ppm 2-46
Mercury vapour 7-44 | Hg 40 0.05 to 13.2 mg/m3| 2-150
Mercury 7-44 | Hg 271 1to 20 mg/l 5-22
Mesityl oxide — (CHa)=C: CHCOCHza 141 L 27101080 ppm | 2-92
Methacrylic acid — CHa: G(CHg) COOH 81 1.8 {o 45 ppm 2-11
81L 0.35t0 14 ppm | 2-12
Methacrylonitrile — CHe: C{CH3)CN 192 0.2 to 32 ppm 2-1561
Methaldehyde - {CH3CHO)n 91L 0.08510 3.25 ppm | 2-105
Methanol 7-45 CHsOH 11 0.002t0 4.5 % 2-152
111L 20to 1000 ppm | 2-153
117LL 210 56 ppm 2-154
111TP (Auto) | 20 to 300 ppm 3-53
1-Methoxy-2-propanol — CH30CHzCH(OH)CHs | 113L 5010800 ppm | 2-145
113LL 15.2t0 152 ppm | 2-148
Methy! acrylate 7-45 | CHz: CHCO2CHa 41L 8 to 320 ppm 2-92
2-Methyl allyl chloride — CH3aCHz: CHCHzCI 131La 2,810 55 ppm 2-221
Methylamine 7-46 | CHaNHz 180 5 to 100 ppm 2-21
180L 0.5 t0 10 ppm 222
3DL (Dosi) 0.19t0 19 ppm | 4-7
N-Msthylaniline 7-46 ; CeHsNHCHa 181 3.51042 ppm 2-29
Methyl bromide 7-47 | CHsBr 136H 10 to 600 ppm 2-1565
136L 25t0200ppm | 2-156
136LA 110 36 ppm 2157
136LL 0.1 t0 3.0 ppm 2-168
2-Methyl-3-butenenitrile — {CH3)2CHCH: CHCN 191L 0.41t0 12 ppm 2-19
Methy! chloride — CHaCl 51 (Pyro) 12 to 480 ppm 3-5
51L (Pyro) 1.6 to 86 ppm 3-8
Methyl chloroformate — CICQOzCHs 131ila 58to 1160 ppm | 2-221
Methylcyclohexane — CsH11CHs 102H 0.04 10 0.84 % 2-109
Methylcyclohexanol 7-47 | CHaCsH100OH 119 5 to 100 ppm 2-1569
Methylcyclohexanone 7-48 | CrH120 155 2 to 100 ppm 2-160
Methylene chloride 7-48 | CH2Cl2 138 20 to 500 ppm 2-161
138L 410150 ppm | 2-162
51L {Pyro) 11054 ppm 36
Methylene iodide — CHalz 121l 0.22 10 22 ppm 2-35
Methyl ether — CHs0OCHs 161 0.03t60.85% | 299
Methyl ethyl ketone 7-49 | CHsCOCzHs 152 0.02t0 0.6 % 2-163
152L 10to 384 ppm | 2-164
152TP (Auto) | 20to 300 ppm | 3-54
152D (Dost) 2 to 600 ppm 4-20
151L 210 1680 ppm | 2-14
91D (Dosi) 0.125t0 25 ppm | 4-14
1510 (Dosi) 6.5 0 1950 ppm | 4-5
Methylhydrazine — HaNNHCH3s 185 0.6t012 ppm 2-111
Methyl lodide 7-48 | CHsl 230H 100 to 34800 ppm | 2-165
230 0.5i0 108 ppm | 2-166
1210l 0.32t032ppm | 235
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Substance to be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Methyl isobuiyl ketone 7-80 | {CHs}2CHCH2COCHz | 153 0.05t0 0.6 % 2-167
183L 2510130 ppm | 2-168
161D (Dosi) 11.5t0 3450 ppm | 4-5
1520 (Dosi) 410 1200 ppm 4-20
Methyl mercaptan 7-50 | CHsSH 71H 2010 2700 ppm | 2-169
71 0.25to 140 ppm | 2170
70 0.365t084ppm | 2-148
70L 0.1 t0 8 ppm 2-149
Methyl methacrylate — CHa: C(CHa)CO2CH3 149 10 to 500 ppm 2-171
N-Methylmorpholine — CHaN({CaHa)20 180 5to 100 ppm 2-21
T80L 0.3t0 6 ppm 2-22
4-Methyl pyridine — CsH7N 182 0.38t0 10.5 ppm | 2-191
N-Methyl pyrrolidons — CsHoNO 180 BOto 270 ppm | 2-21
Morpholine — NH{CzHs)O 180 91to 180 ppm 2-21
180L 0.5t0 10 ppm 2-22
Naphthalene — CioHs 60 0.510 14 ppm 2-183
Nickel — Ni 291 5 to 50 mgl 5-27
Nitric acid 7-51 | HNOs 80 5to 100 ppm 216
15L 0.1 to 40 ppm 2-172
14D (Dosi} 0.810 80 ppm 4-15
17D (Dosi) 0.321032 ppm | 4-17
Nitro compounds — — 52 (Pyro) 0.5t0 30 ppm 3-7
Nitroethane — CHaCHaNOz 52 (Pyro) 4 to 240 ppm 3-7
Nitrogen dioxide 7-51 iNOz 10 2510200 ppm | 2177
oL 0.5t0 125 ppm | 2-173
80 0.2t0 4 ppm 2-16
52 {Pyro} 0.5%0 30 ppm 3-7
9D (Dosi) 0.1to30 ppm | 4-21
gDL (Dosi) 0.01 to 3 ppm 4.22
9P (Auto) 0.02t0 0.2ppm | 3-55
Nitrogen oxide — NO 10 2510200 ppm | 2-177
Nitrogen oxides — NO +NO2 T1HA 50 to 2500 ppm | 2-174
118 510 625 ppm 2-175
11L 0.04to 16.5 ppm | 2-176
11A (Ain) 0.02 to 2 ppm 3-15
Nitromethane — CHaNQz 52 (Pyro) 5 to 300 ppm 37
1 -Nitropropane — CHaCH2CH2NO2 52 (Pyro) 4.2t0252ppm ; 3-7
2-Nitropropane — (CHz3)zCHNO2 52 (Pyro) 3.7t0222ppm | 37
Nonane — CoHzo 106 130 t0 3900 ppm | 2-112
Octane — CH3{CHz2)sCHs 101 0.036t00.72% | 2-107
105 100 to 3000 ppm | 2-112
Qil mist — 109AD (Air) 0.2to 5mgim® | 3-16
109A (Air) 0.3t0 1.5 mg/m3 | 3-17
Olefines — — 100A 0.341013.6% | 2-147
Oxygen 7-52 | O2 31B 31024 % 2-178
Ozone 7-52 | Os 18M 4 to 400 ppm 2-179
18L 0.0256tc3ppm | 2-180
218 110 10 mofl 518
Pentachloroethane — Cl2CHCCl3 133L. 40 te 500 ppm 2-204
1, 8-Pentadiene — CHsCH: CHCH: CH= 174 250 1o 4000 ppm | 2-37
174L 42510 850 ppm | 2-38
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Substance to be measured

Detector tube 1o be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Pentamethylenediamine — HzN{CH2)sNHz2 180L 0.75to 15ppm | 2-22
Pentane ’ — CHa(CH2)3CHs3 103 0.0375t0 1.8 % | 2-i13

104 30to 1680 ppm | 2-40
2-Pentenenitrile — CHsCHzCH: CHCN 193 0.510 15 ppm 2-181
191L 0.24t07.2ppm | 2-19
3-Pentenenitrile -— CHaCH: CHCH2CN 191L 0.4to 12 ppm 2-19
Petroleum benzine 753 | — 106 0.5 to 28 mg/| 2-182
Petroleum ether 753 | — 106 0.5 to 28 myll 2-182
Petroleumn naphtha 764 | — 1086 0.5 to 28 mg/l 2-182
Phenol 7-84 | CeHsOH 60 0.4to 187 ppm | 2-183
Phosgene 7-856 | COClz 16 0.05t0 20 ppm | 2-184
Phosphine 7-55 PHs 7H 200 to 5500 ppm | 2-185
7J 2.5t0 1000 ppm | 2-186
7 2.51t0 100 ppm 2-187
7LA 0.05t0 9.8 ppm | 2-189
7L 3,15 t0 5 ppm 2-188
a-Pinene — CioHis 121 95101 140 ppm | 2-33
Propane 7-56 | CH3CH2CHs 103 0.05t102.4 % 2-113
1008 (Inject) 0it02% 3-37
Proplonaldshyde — CHaCH2CHO 151L 2410 1880 ppm | 2-14
21L 0.76to 38 ppm | 2-105
Propionic acid — CHaCH2C00H 81 3to 75 ppm 2-11
81L 0.25t010ppm 1§ 2412
Propionitrile — CHsCHa2CN 191 50to 1200 ppm | 2-18
Propyl acetate 7-66 | CHaCO2CH2CH2CHa 145 20 to 500 ppm 2-190
Propyl alcohol — CHa{CH2)20H 113 0.04102.5% 2-144
113L 6510 1040 ppm | 2-145
113LL 13610 136 ppm | 2-146
Propylamine — CHa(CH2)zNHz 180 6to 120 ppm 2-21
180L C.5to 10 ppm 2-22
Propylene — CH3CH: CHz 100A 0.0210 0.8 % 2-147
Propylene dichloride — CH3CHCICH2CI 131La 40 to 800 ppm 2-221
Propyleneimine 7-67 | CHaCHCHzNH 180 55t0 110ppm | 2-21
180L 0351 7 ppm 2.22
Propylene oxide 7-57 | CHaCHCHz( 163 008510 3.9 9% 2-96 -
163L 110100 ppm | 2-97
Propyl mercaptan — CH3(CH2)2SH 70 22.510 540 ppm | 2-148
70L 01210 9.6 ppm | 2-149
Pyridine 7-68 | CsHsN 182 0.2t 35 ppm 2-191
Stoddard solvent 758 | — 128 50 to 8000 mg/m3 | 2-192
Styrena 7-59 CeHsCH: CHa 153 0.0751t00.9% 2-167
124 10 to 1500 ppm | 2-193
124L 2 to 100 ppm 2194
1248 (Odounr) 0.2 10 4 ppm 3-68
122DL (Dosl) | 26 to 6500 ppm | 4-26
Sulphide ion - 82— 211H (S-ion} ; 10to 1000 ppm | 5-14
211M (S-ion) | 210300 ppm | 5-15
211 {5-lon) 110 100 ppm 5-18
211LL (S-ion) | 0.5t0 20 ppm 5-17
201H (T-sulph)] 0.02t0 0.2 mg 57
201L {T-sulph)| 0.002t0 0.02 mg | 5-8
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Substance to be measured

Dstector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Sulphur dioxide 7-58 | SOz BH 0.05t0 8% 2-185
5M 20t0 3600 ppm | 2-196
5L 1.25t0 200 ppm | 2-197
5La 0.5 to 60 ppm 2-198
5LC 0.1 to 25 ppm 2-199
5Lb 0.05t0 10 ppm { 2-200
458 0.25t0 20 ppm | 2-137
80 1.56t0 30 ppm 2-16
5DH {Dosi} 10to 600 ppm | 4-23
5D (Dosi) 0.2to 100 ppm | 4-24
Sufphuric acid — H2S04 35 0.5t 5mg/md | 2-201
1, 1, 2, 2-Tetrabromosathane — BraCHCHBrz2 135L 0.92t09.2ppm | 2213
1,1,2, 2 Tetrackloro-1,2-difivoroethans (R112) — CCl2FCClzF 51H (Pyro) 125 to 3000 ppm | 3-4
51 (Pyro) 7 t0 280 ppm 3-5
51L {Pyro) 1 to 54 ppm 3-6
1,1, 2, 2-Tetrachloroethane 7-60 | ClCHCHCR 1311 2 10 30 ppm 2-222
Tetrachloroethylehe 7-60 1 ChC: CCle 132HH 0.075t101.5% 2-214
133HA 7 to 900 ppm 2-202
133M 2 to 250 ppm 2-203
133L 1to 75 ppm 2-204
133LL 0.1t0 9 ppm 2-205
-133LC 0.05t0 0.3 mg/l | 812
133P 2010720 xg/md | 3-56
133TP 5 to 80 ppm 3-57
133D (Dosi) 3t0 150 ppm 4-25
132D (Dosi) 1.5t0 150 ppm | 4-27
Tetrahydrofuran 7-61 CaHsO 161 0.05610 1.4 % 2-96
159 2010 800 ppm | 2-206
Tetrahydrothiophene — CaHeS 76H 1010 200 ppm | 2-207
76M 10 to 100 mg/im? | 2-208
: 76 1t 10 ppm 2-209
Tetramethylenediamine — HaN({CHz2)4NHz= 180 85t0 170 ppm | 2-21
180L 0.81c 16 ppm 2-22
Thionyl chloride - S0OClz 5La 14410 21.6 ppm | 2-198
Toluene 7-61 CeHsCHs 161 0.0210 0.8 % 2-99
122 5 to 690 ppm 2-210
1221 1 to 100 ppm 2-211
122P 100 to 7000 ug/m3 | 3-58
122TP 2 to 80 ppm 3-59
122DL (Posi) 2 10 500 ppm 4-26
o-Toluidine 7-62 | CsH4{CH3) (NH2) 181 5 to 60 ppm 2-29
Trichloroacetic acid — CCisCOOH 5L 110 37.5 ppm 2172
1, 2, 4-Trichlorobenzene — CsHaCls 131la 0.6510 13 ppm | 2-221
1, 1, 1-Trichloroethane 7-62 | CHaCCls 171 0.06101.2 % 2156
135 100 to 2000 ppm | 2-212
135L 6 to 900 ppm 2-213
1, 1, 2-Trichlorcethane — ClCHCH:CH 135 220to 750 ppm | 2-212
Trichloroethylene 7-63 | CleG: CHCI 132HH 0.05t02.5% 2-214
132HA 20 to 1300 ppm | 2-215
132M 2 to 250 ppm 2-216
1320 110 70 ppm 2:217
132LL 0.125t0 8.8 ppm | 2-218
132LC 0.1to 0.4 mg/l 5-11
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Substance to be measured

Detector tube to be used

Substance name Page Chemical formula Tube number | Measuring range | Page
Trichloroathylene (contd.) 132P 2010 1200 pg/m?3 | 3-60
132TP 1 to 33 ppm 3-61
132D (Dost) 3 to 300 ppm 4-27
Trichloroffuoromethane (R11) — CClsF 51H (Pyro) 275t0 8600 ppm | 3-4
51 (Pyro} 8 to 320 ppm 3-5
51L (Pyro) 0.8 10 43 ppm 3-6
1, 2, 3-Trichloropropane — CHaCICHCICH:CI 135L 36 to 360 ppm 2-213
1,1.2Trichloro-1,2,2-trifluoroethane {R113) — CCIF2CCIF 51H (Pyro) 250 1o 8000 ppm | 3-4
51 (Pyro) 10 to 400 ppm 35
51L {Pyro) 1 to 54 ppm 3-6
1,1,1-Trichloro-2,2, 24rifiuoroethane (R113a) — CClaCFs 51H (Pyro) 200 to 4800 ppm | 3-4
51 (Pyro) 10 to 400 ppm 3-5
51L (Pyro) 08t043ppm | 3-6
Triethylamine 763 | (CzHs)sN 180 4.5 to 80 ppm 2-21
180L 0.3tc 6 ppm 2-22
3D (Dosi) 5310 2100 ppm | 4-8
Trimethylamine — {CHa)aN 3M 2510250 ppm | 2-25
180 3.51t0 70 ppm 2-21
180L 0.2510 5 ppm 2-22
3DL (Dosi) 0.23to 23 ppm | 4-7
Trimethyibenzene — CsHa(Cla)s 123 10 1o 3C0 ppm 2-229
Unknown gases - — 107 (Poly) — 3-25
— 25 (Poly) — 3-26
— 26 (Poly) — 3-27
— 27 {Poly) — 3-28
Valeric acid — CH3(CH2)aCOOH 81L 038to16ppm | 212
Vinyl acetate — CH3CO2CH: Che 141 0.06 10 0.9 % 2-91
143 510 250 ppm 2:219
Vinyl chleride 7-64 1 CHe: CHCI 131 002502 % 2-220
131LB 0.25t0 70 ppm | 2-223
131La 0.25 10 54 ppm 2-221
131L 0.110 6.6 ppm 2222
131P 50 to 1500 pg/m3 | 3-62
174D (Dosi) 1560240 ppm ; 4-8
Vinylidene chloride — CHa: CCl2 130L 0.4 to 40.6 ppm | 2-224
Vinyl trimethoxysilane — CHz: CHSi (OCHs3)3 113L 251040 ppm 2-145
Water vapour — H20 8 0.5 t0 32 mg/l 2-225
8L 0.05 to 2 mgh 2-228
6LP 3to 100 ®iuver | 2-227
6LLP 2 10 10 fumer 2-228
G6AH (Alr) 500 to 5000 ppm | 3-18
BA {Air) 30to 80 mg/m?® | 3-19
6Ag (Al 150 o 3000 mgim3| 3-20
Xylene 7-64 | CeHa(CHa)z 100A 0.1t01.2% 2-147
123 5to 625 ppm 2-229
123L 210 200 ppm 2-230
123TP (Auto) 2 1o 80 ppm 3-63
122l 2 t0 200 ppm 2-211
122DL (Dosi) | 3.4t0850ppm  4-26
, 122P (Auto) {540 to 13500 pg/md  3-58
Zing — Zn 285 3 to 20 mg/i 5-26
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