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Propane Odorization And Odor Fade Factors 

Odorization:

Propane is unfairly viewed 
by some people to be an un-
safe energy source, but think 
about this, “Can you smell an 
electrical short before some-
thing starts to burn?” Despite 
this obvious weakness, most 
people, some of  whom have 
a deep fear of  propane, inher-
ently view electricity as a safe 
way to heat and light homes. 

The acutely scented ethyl 
mercaptan adds an important 
safety feature to otherwise 
unscented propane, a chemi-

cal that is nearly undetectable 
without gas detecting instru-
ments. 

What happens when that 
odor fades or is diluted? With-
out it, preventable accidents 
become far more probable. 
A small leak in a sealed space 
becomes dangerous. 

What factors can cause it to 
fade? We are going to discuss 
those factors in this Think 
Safety along with ways to 
prevent some of  those factors 
from occurring.

The dosage of  ethyl mercap-
tan must be at least 1.0 lbs/ 
10,000 gallons of  propane as 
required by NFPA 58, but typi-
cally the industry adds it at a 

rate of  1.5 lbs/10,000 gallons 
of  propane. 

The odorant is typically 
injected into the odorless pro-
pane at the terminal or loading 

facility.  The driver of  the 
vehicle receiving the odorized 
propane should document 
any information regarding 
the odorization of  the pro-
pane on the bill of  lading and 

keep a copy for his files. The 
bill of  lading for tank cars 
or transports should certify 
that odorant has been added, 

Continued to Next Page
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Odorization:

the type of  odorant and the 
amount used.

The receiving plant should 
review the bill of  lading to 
confirm the certification, per-

Continued from Page One form a sniff  test and record 
the results.

The presence of  an odorant 
should be verified by “sniff  
test” each time the propane 
changes custody in the distri-

bution network.  It is also a 
good idea to make a written 
record of  the positive “sniff  
test” at each point it is per-
formed.

If  there is any doubt about 

whether there is adequate 
odorant present, proper test-
ing should be conducted and 
odorant added or the propane 
replaced by properly odorized 
propane.

Odorant Recognition:
Anyone using propane 

should be instructed on the 
smell of  odorized propane. 
This should certainly be done 
at the time of  first delivery and 
on any opportunity available 
thereafter.

Scratch-N-Sniff  pamphlets 
are a helpful tool in the educa-
tion process as well. The odor 
on the pamphlet is a mixture 
of  ethyl mercaptan and teri-
tiary butyl mercaptan, which 
produces a smell very similar 
to odorized propane. 

The pamphlets can also help 
identify individuals with an 
impaired sense of  smell that 
may have difficulty detecting 
the smell of  odorized propane.

Certain conditions can im-
pair ones ability to detect 
smells. For example: sinus con-
ditions, allergies, head colds, 
smoking, or recent use of  

alcohol or drugs all decrease 
the olfactory sense.  Some 
medications can also interfere 
with one’s ability  to smell. 
Other people may not be able 
to smell propane odorants at 
all due to a condition called 
“anosmia.” Once those people 

are identified, they should be 
made aware of  the availability 
of  propane gas detectors.

Some people who work 
with propane and smell it 
regularly can become im-
mune to its smell and develop 
odor fatigue. Even someone 

not accustomed 
to smelling pro-
pane odorant over 
ex tended  t ime 
periods can lose 
their recognition 
of  the odor if  they 
are subjected to it 
for a prolonged 
time period.  If  
the smell seems to 
diminish, it does 
not mean the leak 
has stopped.

Other smells 
may also mask 
propane odorant 
such as cooking 
odors,  cer ta in 
foods eaten, the 
smell of  a dead 
animal such as a 
rodent, or damp 
smells that may 
be found in the 
basement.

It also should 
be noted that 
smell of  propane 
odorant from a 
leak would be 

most heavily concentrated 
near the floor as propane is 
heavier than air. 

A heavy smell of  propane as 
the tank runs low should not 
be considered normal. While 
there might be a momentary 
whiff  of  propane odorant 
when the burners are lighted, 
the smell should not persist. 
The concentration of  odorant 
in propane may be more heav-
ily concentrated as the liquid 
level in the tank drops. The 
more heavily concentrated 
aroma may reveal small leaks 
that were not noticed when the 
propane entering the system 
was less densely odorized. A 
persistent “rotten egg” smell 
should signal the need for a 
system integrity check.



Think Safety! Page 3Fall 2015

Oxidation:
Thanks to the organosulfur 

compound of  ethyl mercap-
tan we can detect propane 
in amounts small enough to 
form a precursor to any actual 
danger. 

Propane can lose its dis-
tinctive aroma when the ethyl 
mercaptan oxidizes.   This can 
occur inside a storage tank due 
to the presence of  air, water 
and or rust. 

If  oxidation occurs to high 
enough degree it can cause ex-
treme odor fade and make the 
propane’s scent undetectable.

Smaller cylinders have a 
larger ratio of  interior surface 
to loading capacity and more 
susceptible to odor fade due 

to increased 
opportunity 
for absorp-
tion of  the 
odorant by 
the  meta l 
surface and 
oxidation of  
the odorant 
by rust.

It is best 
t o  k e e p 
these small-
er cylinders 
in continu-
ous use with 
frequent fillings as the more 
they are filled the less likely 
they are to develop odoriza-
tion problems. 

The United States Consum-
er Product Safety Commission 
addressed the effect of  rust 
and the resultant condition of  
odor fade in propane in a 1985 
study as well as in an October 

1987 Memorandum.  
Water and air can occur in 

a tank when propane is intro-
duced into new tanks that have 
not been properly purged or 
tanks that have been left open 
to the atmosphere. In most 

cases, tanks 
in continuous 
service that 
were prop-
erly prepared 
in the first 
place are not 
as susceptible 
to odor fade.

A proper 
purging pro-
cedure wil l 
wil l  reduce 
the effect of  
air and subse-
quently mois-

ture on a tank.  We will discuss 
the proper purging procedure 
later. Problems can also occur 
when older storage tanks are 
allowed to sit on a yard with 
valves or other appurtenances 
removed. Moisture and air 
is allowed to enter the tank.  
Rust can accumulate inside the 
tank.  If  it is restored to service 
without proper purging, the 
rust can continue to develop 
in the field.

New Tanks:
Odorant can stick to the sur-

face of  new tanks. If  odor fade 
is occurring in a container, 
then it should be passivated 
to render the surface inactive. 
Repeated fillings of  the con-

tainer with propane have been 
shown to reduce odor fade in 
those containers. 

Passivation can be accom-
plished by filling a tank with 

odorized propane and al-
lowing it to sit for 24 hours, 
after which time the tank is 
evacuated. 

This process should be re-

peated a minimum of  five 
times over the period of  a 
week. This will allow the ele-
ments to react positively with 
the odorant.

 Removing Air And Moisture:
Air in cylinders and tanks 

can lead to moisture in the 
tank and in turn can lead to 
water vapor, then oxidation 
and eventually odor fade.  
Most of  the air needs to be 
removed and the moisture 
produced by the remaining air 
neutralized to reduce oxida-

tion and reduce the likelihood 
of  odor fade occurring.

Air should be purged from 
any new tank not pre-purged 
or from any used tank that 
has had valves opened that 
allowed the entrance of  air.  
Shrink-wrapped valves in new 
tanks are an indication of  pre-

purging. Avoid opening the 
valves of  these pre-purged 
tanks. Open the valve on the 
pre-purged tank and the air 
will pour through to fill the 
vacuum and nullify the pre-
purge.

If  the new tank is not pre-
purged or if  air has been al-

lowed to enter the openings 
of  an older tank, it must be 
purged.

Never purge a tank with liq-
uid. The liquid will flash-freeze 
any water vapor to the walls of  
the tank where it will remain 

Continued to Next Page
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 Removing Air And Moisture:

Articles in this publication are for information only.  Nothing 
in this publication is to be construed as setting standards or 
requirements.  Please consult with appropriate regulatory 
and rulemaking bodies for all legal requirements.

during the purging process.
Instead, use propane vapor 

to purge the container using 
the following steps:

1. Install an unloading 
adapter on the double 
check filler valve, leav-
ing it in the closed po-
sition. 

2. Install a gauge adapter 
assembly on the service 
valve POL outlet con-
nection. Exhaust to at-
mosphere any air pres-
sure in the container.

3. Attach a truck vapor 
equalizing hose to the 
vapor return valve on 

the container. 
4. Open the valve on the 

outlet end of  the vapor 
equalizing hose, throt-
tling it to avoid slugging 
the excess flow valve on 
the truck. Carefully ob-
serve the pressure gauge. 
When the gauge reading 
shows 15 psig, shut off  
the vapor valve on the 
hose. 

5. Switch the lever on the 
unloading adapter to 
open the double check 
filler valve and blow 
down to exhaustion. 

6. Close unloading adapter 
lever, allowing the dou-

ble check filler valve to 
close. 

7. Repeat steps (4), (5), (6), 
and (7) FOUR MORE 
TIMES. Total required 
time is 15 minutes or 
less. 

This purging method should 
only be performed in a con-
trolled environment such as 
the plant. It should not be 

performed at a customer loca-
tion as a considerable amount 
of  propane will be vented to 
the atmosphere, 18.4 gallons 
for a 1,000-gallon tank and 9.2 
gallons for a 500-gallon tank.

Any moisture left in the 
tank should be neutralized by 
injecting methanol into the 
tank at a rate of  one pint per 
100 gallons of  water capacity.

1st Purging 

2nd Purging 

3rd Purging 

4th Purging 

5th Purging 

6th Purging

50

25 

12.5 

6.25 

3.13 

1.56

50

75 

87.5 

93.75 

96.87 

98.44

%Air 
Remaining

% Propane 
Remaining

Continued from Page Three



Training Quiz
Name__________________________________  Social Security Number_________________________

1. The dosage of ethyl mercaptan must be at least ______________ gallons of propane
    A. 1.0 lbs/10,000 B. 2.0 lbs/2,000 C. 1.5 lbs/1,500 D. 3.0 lbs/3,000  
  
2. Mercaptan is typically injected into the odorless propane at the terminal or loading facility.
  A. True B. False 

3. The driver of the vehicle receiving the odorized propane should document any information regarding the 
     odorization of the propane on the bill of lading and keep a copy for his files.
 A. True B. False  
 
4. It is a good idea to make a written record of the positive “sniff test” at each point it is performed.
  A. True B. False   

5. Anyone using propane should be instructed on the smell of odorized propane at the time of the first delivery 
    and on any opportunity available thereafter.
 A. True B. False

6. Which factor(s) can diminish one’s ability to smell odorized propane? 
 A. Sinus condition  B. Allergies C. Head Colds D. A, B, and C  

7. A heavy smell of propane as the tank runs low should be considered normal.
 A. True B. False   
 
8. Propane can lose its distinctive aroma when the ethyl mercaptan oxidizes.
 A. True B. False    
 
9. Which factor(s) can lead to the oxidation of ethyl mercaptan? 
 A. Air     B. Water C. Rust D. A, B, and C          

10. The smaller the tank the more susceptible it is to odor fade.
 A. True B. False 

11. The possibility of odor fade occurring in a new tank can be reduced by allowing the filled tank to sit for ___ 
      hours and repeating the process ____ times over the period of a week.  
 A. 5, 10 B. 24, 5 C. 24, 10 D. 1, 3 
 
12.  Air should be purged from any new tank not pre-purged or from any used tank that has had valves opened 
       that allowed the entrance of air.     
 A. True B. False      

13. Each time the purging procedure is repeated, it reduces the remaining air in the tank by _____ percent. 
 A. 65 B. 50 C. 90 D. 30  

14. It takes ______ gallons of propane to properly purge a 500-gallon tank. 
 A. 18.4 B. 10 C. 9.2 D. 2.9
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