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Abstract: Due to the high inherent risk of the highly hazardous substances, it is very easy to cause heavy casualties
and property losses from combusting, explosion, and poisoning accidents if the managements for the highly
hazardous substances are not strict or the treatments are improper. Therefore, many laws and regulations relating to
the highly hazardous substances have been established by different countries, which formed different supervisory
systems of the highly hazardous substances. Accordingly, the management categories of the highly hazardous
substances are different in different countries. Among many countries in the world, the United States has established a
complete chemical management system with relatively complete laws and regulations. Although the chemical
management system has been established in China, the management relating to the highly hazardous substances is
still imperfect and has some defects. To study the management category of the highly hazardous substances of China
and explore the defects of the management category and propose suggestions to make improvements of the
management of the highly hazardous substances, the laws, regulations and standards relating to the highly hazardous
substances management of the United States and China have been researched, and the similarities and differences
between the management categories of highly hazardous substances of the United States and China have been
compared by the statistical analysis. The range, threshold quantities and hierarchical management methods of the
highly hazardous substances have been studied. The results showed that the open management category combining
the highly hazardous substances list and hazardous characteristics bringed the more comprehensive substances scope
of the highly hazardous substances, the threshold quantities of hierarchical management formulated scientifically for
different substances and hazardous characteristics provided the more feasible management category of the highly
hazardous substances, and the hierarchical management based on hierarchical threshold quantities was more
conducive to the rational allocation of safety supervision resources in China.
Key learning points:
(1) Management category of the highly hazardous substances according to the related laws and regulations was
analyzed.
(2) Threshold quantities of the highly hazardous substances according to the related laws and regulations were
compared.
(3) Hierarchical management measures of the highly hazardous substances according to the related laws and
regulations were researched.
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Table 1 Highly hazardous substances of common concern in China and the USA
No. Chemical name No. Chemical name No. Chemical name No. Chemical name No. Chemical name
1 Carbonyl chloride 12 Chlorine 22 Boron trifluoride 32 Dimethylamine 42 Hydrogen selenide
2 Hydrofluoric acid, 13 Hydrogen sulfide 23 Hydrogen chloride 33 Methacrylonitrile 43 Arsine
anhydrous
. . o Methyl
3 Ammonia,anhydrous 14 Phosphine 24 Nitric acid 34 Iron, pentacarbonyl- 44
chloroformate
4 Peracetic acid 15 2-Propenenitrile 25 Bromine 35 Bls(cht;;(:rnethyl) 45 Cellulose nitrate
5 Acrolein (2-propenal) | 16 Carbon disulfide 26 Fluorine 36 Dimethylhydrazine 46 Vinyl acetate
6 Allylamine 17 Chloromethyl 27 Epichlorohydrin 37 Perchloromethyl 47 Chloroform
methyl ether mercaptan
7 Formaldehyde 18 Aziridine 28  Toluene-2,4-diisocyanate | 38 Chloromethane 48 Ethene
8 Methyl hydrazine 19 Sulfur dioxide 29 Oxirane, methyl- 39 Methanethiol 49 Vinyl chloride
(anhydrous)
. .. . Titanium
9 Methyl isocyanate 20 Sulfur trioxide 30 Borane, trichloro- 40 Acetaldehyde 50 .
tetrachloride
10 Hydrogen cyanide, 21 Methanamine 31 Furan 41 Phgsphorous 51 AcetoneA
anhydrous trichloride cyanohydrin
11 Ethylene oxide

*2 REMEXENRIARII
Table 2 Comparison of the classification of highly hazardous substances of the USA and China

Regulations Classification of highly hazardous substances
PSM (USA) Toxic, reactive, flammable, or explosive chemicals
RMP (USA) Toxic, or flammable chemicals
EPCRA (USA) Acute toxicity, carcinogenicity, reproductive toxicity, environmental persistence, or bioaccumulation

CFATS (USA)
GB18218-2009 (China)

List of key supervised dangerous chemicals (China)

Catalogue of highly toxic substances (China)

List of dangerous chemicals for explosives
producing (China)

Toxic, flammable, or explosive chemicals

Explosive, flammable, toxic, or oxidizing chemicals, organic peroxides, or substances in contact with

water, emit flammable gases

Flammable gases and liquids, pyrophoric liquids and solids, toxicity, or substances in contact with water,

emit flammable gases
Acute toxicity, chronic toxicity, or carcinogenicity

Oxidizing liquids and solids, explosives, organic peroxides, flammable liquids, pyrophoric and self-heating
substances or substances in contact with water, emit flammable gases
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Table 3 Comparison of the threshold quantities of highly hazardous substances in the USA and China

EPCRA EHS EPCRA TRI
No. Chemical PSM RMP RQ TPQ Manl‘lfactured or Usage thresholds GB18218-2009
processing thresholds

1 2-Propenal/t 0.068 2.268 0.00045 0.227 11.34 4.536 20
2 2-Propen-1-amine/t 0.454 4.536 0.227 0.227 11.34 4.536 20
3 Phosgene/t 0.045 0.227 0.00454 0.0045 11.34 4.536 0.3
4 Formaldehyde/t 0.454 6.804 0.045 0.227 11.34 4.536 5

5 Ammonia (anhydrous)/t 0.454 4.536 0.045 0.227 11.34 4.536 10
6 Bromine/t 0.68 4.536 0.227 0.227 11.34 4.536 20
7 Fluorine/t 0.045 0.454 0.00454 0.227 11.34 4.536 1

8 Chlorine/t 0.68 1.134 0.00454 0.045 11.34 4.536 5

9 Aziridine/t 0.454 4.536 0.00045 0.227 11.34 20 0.454
10 Methyl isocyanate/t 0.113 4.536 0.00454 0.227 11.34 0.75 0.113
11 Hydrocyanic acid/t 0.454 1.134 0.00454 0.045 11.34 1 0.454
12 Ethylene oxide/t 2.268 4.536 0.00454 0.454 11.34 10 2.268
13 Hydrogen chloride (anhydrous)/t 2.268 2.268 2.268 0.227 11.34 20 2.268
14 Hydrogen fluoride (anhydrous)/t 0.454 0.454 0.045 0.045 11.34 20 0.454
15 Hydrogen sulfide/t 0.68 4.536 0.045 0.227 11.34 5 0.68
16 Phosphine/t 0.045 2.268 0.045 0.227 11.34 1 0.045
17 Ethaneperoxoic acid/t 0.454 4.536 0.227 0.227 11.34 10 0.454
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