
 

  
JKAMLS. 2026;35(1) 36 

 

 
Accidental Industrial Fatalities Resulting from the Hazardous Effects of 

Carbon Monoxide in the Absence of Combustion: A Case Series 
 

Bajrang K. Singh1* 0000-0001-9120-1569, Ankit P. Jain2, Osheen Jain3, Jai P verma3 

Introduction: 
Carbon monoxideis usually 

produced by incomplete combustion of 
compounds having carbon during fire, 
unsafe heating systems, car exhaust 
leakage, etc.1 Carbon monoxide is a non-
irritating gas without any odour or taste. 
 This makes it difficult for those who are 
exposed to detect it.2 Because of it, this gas 
is also known as the “Silent Killer”. 
Carbon monoxide fatalities due to such 
incomplete combustion have been reported 
in literature, but in this case series, 03 
people died due to carbon 
monoxideproduction without combustion. 

Scientific and industrial literature 
identifies several 
non-combustive pathways for carbon 
monoxide (CO) production in lubricant 
storage and processing. Usual mechanisms 
for non-combustive carbon monoxide 
(CO) production are autoxidation during 
storage and thermal cracking & 
pyrolysis 3,4. 

Carbon monoxide in blood forms 
carboxyhaemoglobin in combination withh
aemoglobin. The affinity of carbon 
monoxide is 200 to 250 times greater than 
the affinity of oxygen to 
haemoglobin;thus, less haemoglobin is 
available for carrying oxygen.5 
Carboxyhaemoglobin in blood causes 
cherry-red discolouration of hypostasis and 
viscera. Hypoxia of tissues and organs 
causes tissue oedema, and in severe 
hypoxia, A series of pathophysiological 
changes will follow, which can cause 
death at last.6 This case is unique, as no 
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Abstract: 
Carbon monoxide gas, because of its properties of being odourless and non-

irritating, is known as ‘the silent killer’. Carbon monoxide intoxication is a commonly 
reported as cause of death during fires, faulty heating system and car exhaust leakage 
where it is produced due to incomplete combustion. This case report is unique because 03 
workers died from carbon monoxide gas produced without combustion. All 03 deceased 
entered the processing tank of a lubricating factory to clean it one by one but became 
unconscious rapidly, and all workers were declared brought dead on arrival at the hospital. 
In literature no such fatality due to carbon monoxide without combustion has been 
reported, so we have searched for mechanisms of carbon monoxide production without 
combustion, and we found mechanisms like autooxidation and pyrolysis may produce 
carbon monoxide if a hydrocarbon material is heated in an oxygen-deficient confined 
space. We concluded carbon monoxide intoxication as the cause of death in all 03 cases 
on the basis of autopsy findings and laboratory reports. This case series also underscores 
the importance of safety measures to prevent such fatalities in the industry. 
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such case has been reported of industrial 
fatalities due to carbon monoxide 
produced without combustion. 
 
Case History: 
Three deceased males of ages 22, 29 and 
41 years were brought for autopsy with an 
alleged history of getting unconscious 
when they entered one by one into the 
processing tank (Fig-01) of a lubricant oil 
factory for the purpose of cleaning it. All 
three were declared dead on arrival at the 
hospital. This company is manufacturing 
automobile and industrial lubricant oils.  
This incident got newspaper coverage 
mentioning 03 employees die after 
inhaling toxic fumes.7 

During autopsy, blackish greasy 
material (Fig-02) emitting a hydrocarbon-
like smell was found over clothing and 
body surface at places in all 03 deceased. 
Hypostasis was found over back of the 
body and of pinkish red colour in all 
deceased(Fig-03). Nail beds were found to 
be of reddish colour (Fig-04). On 
dissection, in all cases, organs were found 
congested and oedematous. The liver and 
kidneys were found to be of pinkish red 
colour (Fig. 05). No foul odour was found 
emitting from the stomach or viscera 
during autopsy. Blood was kept for 
toxicological examination, which showed 
the presence of carboxyhaemoglobin in all 
03 deceased. Histopathological reports of 
the brain and other visceral organs showed 
oedema in all cases. 

 
Figure -1: Crime scene photograph; 
green arrow showing alleged processing 
tank 

 
Figure 2:Blackish greasy material found 
adherent over body at places. 

 
Figure -3: pinkish red hypostasis over 
back of the body 
 

 
Figure 4: reddish nailbeds and palms 
showing blackish greasy material 
adherent to it. 
 
Discussion: 

Carbon monoxide is a silent killer 
and responsible for many deaths, but in all 
such reported cases carbon monoxide has 
been produced due to an incomplete 
combustion process. In the cases of this 
case series, all three workers entered the 
processing tank covered by a lid to clean 
hydrocarbon residue left out in it. This 
tank has beenutilised for heatingand 
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processing 

 
Figure -5: pinkish red liver,  
 

 
Figure 6: pinkish red kidney. 
 
of hydrocarbon materials to produce 
lubricants. During the heating process no 
combustion has been done inside the tank. 
Based on these facts, we suspected toxic 
gases like methane which usually 
produced from hydrocarbon materials may 
be reason for death but as history of 
combustion was lacking carbon monoxide 
poisoning was not suspected. During 
autopsy reddish hypostasis, pinkish red 
visceral organ and reddish nail beds raises 
suspicion of carbon monoxide poisoning 
and no unpleasant smell from stomach and 
lung also favour carbon monoxide as it is 
gas without odour. Gross and microscopic 
findings of congestion and oedema in 
viscera were found consistent with 
asphyxial death. The presence of 
carboxyhaemoglobin in the blood of all 
cases confirms exposure to it and also the 
reason for these fatalities. We have gone 
through extensive literature searches for 
such case reports in which carbon 

monoxide fatalities occur without any 
combustion, but such reporting was found 
lacking in the literature. We have gone 
through literature about the production of 
carbon monoxide in an industrial setup 
without combustion, and we found that 
various mechanisms like autoxidation 
during storage and thermal cracking & 
pyrolysis can produce it. Autoxidation 
during Storage: Hydrocarbons in 
petroleum-based lubricants can react with 
atmospheric oxygen over time. This free 
radical chain mechanism (often referred to 
as autoxidation) produces peroxides and 
oxyacids. Research on the Autoxidation of 
Fuels During Storage details how these 
radical reactions lead to the chemical 
degradation of the oil.3 Thermal Cracking 
& Pyrolysis:  When lubricants are exposed 
to high temperatures without sufficient 
oxygen (pyrolysis), large molecules break 
down into smaller gaseous byproducts. 
Studies on the Thermal Decomposition of 
Lubricating Oil indicate that heating oil in 
an inert atmosphere generates a "soup" of 
lower molecular weight molecules, 
including significant CO.4In this case the 
tank was being used for heating 
hydrocarbon materials, and such heating in 
a closed space where there is a 
deficiency of oxygen may cause carbon 
monoxide production. The tank was closed 
with a lid before cleaning, so the toxic gas 
formed and collected during processing in 
the tank, even without combustion, was 
responsible for the rapid unconsciousness 
of all 03 deceased who entered the tank 
one by one.  Heating of the tank just before 
cleaning to loosen the hydrocarbon residue 
attached to the wall of tank for facilitating 
cleaning also contributed to the fatal 
carbon monoxide level inside the tank. 
Carbon monoxide is a silent killer because 
it is without odour and non-irritating; 
hence, whoever enters the tank to clean it 
gets unconscious and non-responsive 
without sensing any alarming sign. Severe 
hypoxia due to less availability of 
haemoglobin for oxygen transport causes 
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rapid death in these cases, so all three were 
declared dead on arrival at the hospital. 
 
Conclusion: 

This case highlights the importance 
of recognising that fatalities may occur in 
industries doing heating of hydrocarbon 
materials during processing. Heating will 
cause non-combustive production of 
carbon monoxide, and in a tank, a fatal 
level will build up in the closed space. 
Usually, fatalities will occur if a person 
enters a processing tank with a closed lid 
without protective measures. Because this 
case series demonstrated that even in the 
absence of fire, heating hydrocarbons can 
result in lethal levels of carbon monoxide 
in a closed tank, protective measures will 
be necessary even if there is no smell 
coming from the tank and the person 
entering does not feel irritating gases 
inside. Industry should employ carbon 
monoxide alarm detectors to detect carbon 
monoxide collection. Before entering such 
a tank, workers should leave the lid open 
for a while and, if possible, vent the tank 
with fresh air. 

Only those wearing safety gear and 
using the appropriate breathing apparatus 
should enter the tank. One person from 
outside the tank should closely monitor the 
person entering the tank because this gas 
quickly rendered a person unconscious. 
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