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Hydrogen Sulfide in Wastewater Generated by Hydrogen Induced Cracking Test:
Cause and Safety Measures
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Abstract

During the process of treating various wastewater, toxic gas such as hydrogen sulfide is generated due
to the chemical reaction among unknown chemicals contained in wastewater, causing an accident that
kills or injures workers and requires evacuation of people in neighboring areas. This study tested the reaction
of sodium hydrogen sulfide generated during hydrogen induced cracking with sulfuric acid to confirm the
occurrence of hydrogen sulphide and proposed safety countermeasures to prevent similar disasters from
recurring. Hydrogen sulphide gas used during the process of hydrogen organic crack test reacts with sodium
hydroxide in a neutralization tank and a gas scrubber to produce sodium hydrogen sulphide. Highly toxic
hydrogen sulphide gases are produced violently when wastewater containing sodium hydrogen sulfide is
mixed with sulfuric acid wastewater. In order to prevent the occurrence of harmful gases due to adverse
reactions during wastewater treatment, the process of generating consigned wastewater should be well
identified in advance, along with the detailed information on the composition and properties of the wastewater.
In addition, more attention should be paid to adverse reactions of mixed wastewater.

Key words: wastewater treatment, hydrogen sulfide, sodium hydrogen sulphide, sulfuric acid, sodium hydroxide, chemical
reaction, Hydrogen Induced Cracking (HIC)
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Figure. 1. News that a hydrogen sulfide leak occurred in Busan
wastewater treatment company
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Figure 2. Schematic diagram of Hydrogen Induced Cracking Test
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Table 1. Physical properties of chemicals

Melting Boiling Toxity
(C[it;n;\lo) Appearance pH (TWIS Point Point Sp. G ;éig?r (LDso-Ingestion
' PP (C) (C) v LCs-Inhalation)
Sodium hydrogen 55
sulphide yellow liquid 11.2 N.A 44~48 100 ot 1'9 C - 100~215mg/kg (Rat)
(16721-80-5) :
. LCso-inhalation
Hydrogen sulphide 10
(7783-06-4) colorless gas 4.5 (STELIS) -85 -60 21 1.19 4:;1r ;1?;1
Sulfuric acid L. N
(7664-93-9) colorless liquid 3 0.2mg/ i 10 190 18 34 2,140ng/kg (Rat)
Sodium hydroxide . . 14 2mg/ i
(1310-73-2) white solid (5%) (STEL-C) 318 1390 2.1 140~340mg/kg (Rat)
2. M 2 %, oA, #9414 5 9tk 200~300ppm
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Figure 3. Simple reaction experiment of sodium hydrogen sulfide and sulfuric acid
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Figure 4. Schematic diagram of reaction between sodium hydrogen
sulfide and sulfuric acid

Figure 5. Gas detector indicating that hydrogen sulfide is generating
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Profiles

Kyu Yeol Lee : He received Doctor of Engineering course in Pusan National University. Currently, he is working at the
Nakdong River Basin Environmental office of the Ministry of Environment. His interesting subject and area of research

is Water Engineering, Hydrology, Chemical analysis and Accident Response Sector(waabang@korea.kr).

Hong Min Kang : He received Master’s degree from Chemistry(Organic chemistry & synthesis) in Hanyang University. Currently,
he conducting at the Nakdong River Basin Environmental office of the Ministry of Environment. He major task is Chemical
analysis and Chemical Accident Response Sector(sk2hm@korea.kr).

Ji Hun Jo : He received Master’s degree from Korea National Open University. Currently, he is working at the Nakdong
River Basin Environmental office of the Ministry of Environment. The major task is Chemical Accident Response Sector.
The interested areas are Accident Response Sector, Risk Management Prevention, Training, root cause Analysis of Accidents
and so on(cho3466@korea.kr).

Jeong Ryul Kim : He received the chemical engineering department at the Hanbat National University. He is currently working
on chemical safety in the Korea Environment Corporation, a state-run company. He major task is Chemical analysis and
Chemical Accident Response Sector(passion@keco.or.kr).

Seon Oh Park : He received Master’ degree from Energy resources engineering and Environment in INHA University. Also,
he conducted Waste management and recycling process research in National Institute of Environmental research. Currently,
he conducting at the Nakdong River Basin Environmental office of the Ministry of Environment.(seonoh31@korea.kr).

Yong Sun Im : He received his Ph.D from Chungnam National University. He working at the Nakdong River Basin Environmental
office of the Ministry of Environment is a professional engineer in chemical safety engineering(egzero68@korea.kr).



