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Introduction

This booklet was writ-
ten to help you to learn 
the concepts of Nitrox 
diving and to prepare 
you for participation in 
a Nitrox initiation that 
is conducted by a certi-
fied instructor. A Ni-
trox Diver qualification 
allows you to extend 
your dive time by us-
ing the benefits this 
gas has to offer.

Each section of the text 
is preceded by a 
statement that defines 
the knowledge, which
is expected of you at 
this level of training.
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Avoiding Medical 
Problems
According to statistics, the percentage of divers getting decompression sick-
ness or other diving related medical problems does not differ between those 
who use Nitrox compared to diving with air. In both cases the number of 
incidents is surprisingly low. Still, Nitrox does require a diver to take addi-
tional precautions. The procedures learned in diver training to keep expo-
sure to nitrogen and oxygen within save limits must be altered when the 
percentage of these two gasses is changed. This chapter covers the calcula-
tions needed to adapt to the different mix of gasses.
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Nitrox

Nitrox stands for any mix of ni-
trogen (nitr) and oxygen (ox). 
Strictly taken, this would include 
air, which is a mix of roughly 
21% of oxygen, 78% of nitrogen 
and 1% consisting of a variety of 
trace gases. As a simplification, 
these trace gases are often added 
to the nitrogen content, resulting 
in the commonly applied per-
centage of 79% nitrogen in air. 
When divers speak of Nitrox in 

casual conversation they are actually referring to a rather specific range of 
Nitrox mixes. They address blends with a higher oxygen percentage than is 
contained in air. For recreational purposes there is also an upper level of 
40%. A more correct term would be “oxygen enriched air”. However – the 
term Nitrox is so well established that confusion is extremely unlikely. If you 
say Nitrox rather than “oxygen enriched air” or “enriched air Nitrox”, every 
diver will know what you mean.

For most recreational dives your air supply will be depleted long before you 
reach the no-decompression limit. For some dives however, you would wish 
that they would last longer. This is what Nitrox does. The lower nitrogen 
content in the breathing gas extends the no-decompression limit. Depending 
the blend and your depth, the allowed dive time could be more than double 
the time you would have available when diving with air. You benefit most 
from Nitrox when making more than one dive in a day. Single dives at 
depths of around 25 to 30 meters in which you cannot benefit from follow-
ing the slope of the bottom to gradually advance to shallower depths are 
also best made with Nitrox.

State what Nitrox and enriched 
air are.
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The benefit of an extended no-
decompression limit comes at a cost. In 
order to reduce the nitrogen content in 
the breathing gas the oxygen content is 
higher. It is not so much the reduced 
nitrogen content, but rather the in-
creased oxygen content that makes 
additional training a necessity. Under 
pressure oxygen can cause physiologi-
cal problems. Additional oxygen can 
also increase risk of oxidation. Fast 
oxidation is known as fire or explosion, 
while slow oxidation refers to process-
es such as corrosion and other deterio-
ration processes over time. All risks 
relating to Nitrox are easy to avoid or 
control, but require that a diver knows 
what to do. Nitrox training provides you with the necessary knowledge. A 
key notion is partial pressure. Differences in the oxygen percentage in 
breathing gas do not provide an absolute measure for possible risks. The 
risk of oxygen not only depends on its percentage, but also on pressure. 
Combining percentage with pressure provides an absolute value known as 
partial pressure.

Dalton’s law deals with partial pres-
sures. The idea is that the sum of indi-
vidual pressures of each of the gasses in 
a mix makes up the total pressure of 
the mix – or – p1 + p2 + p3 . . . . . = Ptot. All gasses in a mix behave as if the oth-
er gasses were not present. They all individually exert their pressure, and 
the sum of all these pressures is the total pressure. Air consists of 21% Oxy-
gen and 79% nitrogen. The total pressure on land is 1 bar, which would 
result in a partial pressure for oxygen of 0.21bar and a partial pressure for 
nitrogen of 0.79bar. When adding up these partial pressures we find the 
total atmospheric pressure of 1 bar.

When filling a cylinder at 200 bar with air the air does not change. The per-
centages of oxygen and nitrogen stay the same. This means that each has a 

Explain why diving with Nitrox 
requires additional training.

State Dalton’s law and calculate 
partial pressures.
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consistent percentage of the total pressure. 21% of the gasses in a cylinder 
filled with air will be oxygen. This results in an oxygen partial pressure in 
the cylinder of 21% of 200 bars, which is 42 bars. For the purpose of calcula-
tions, we write percentages as a decimal (21% = 0.21) – the calculation is 
thus 0.21 x 200 bar = 42 bar. Calculations with Dalton’s law are rather basic. 
The percentage stays the same for a given blend and the partial pressure is 
just the percentage (as a decimal) multiplied with the total pressure.

Avoiding Medical Problems

When referring to oxygen, we normally 
mean the relatively stable O2 molecule. 
There exist however several more reac-
tive oxygen species which are a normal 
by-product of chemical reactions taking 
place in our body. Under normal condi-
tions these reactive species are quickly neutralized by a very effective natu-
ral defence system. An increased presence of oxygen also leads to an in-
crease in reactive oxygen species and if there are too many, the natural de-
fence system will be overwhelmed. If that happens, a diver will have convul-
sions comparable to an epileptic seizure. Convulsions will not permit the 
diver to inflate a BCD or ditch weights. It could even prevent the diver from 
keeping the regulator in the mouth. Convulsions are thus likely to cause 
drowning.

From research (the picture at the left shows a pic-
ture of testing in 1947 by K.W. Donald) it is known 
that the risk of convulsions becomes very high at a 
partial pressure of oxygen of 1.6 bars. There is a time 
factor as well, but research has not satisfactorily 
succeeded in quantifying that. The American “Na-
tional Oceanic and Atmospheric Administration” 

indicates in its diving manual that a reliable prediction of convulsions is not 
possible, but does provide some recommendations. At 1.6 bars exposure 
should be limited to 45 minutes, at 1.5 bar to 120 minutes, at 1.4 bar to 150 
minutes, at 1.3 bar to 180 minutes and at 1.2 bar to 210 minutes. Exposure 
should be tracked over all dives made in the same day. For tracking, each 

Explain how oxygen partial 
pressure poses a risk for a fatal 
diving accident and how a diver 
can avoid this risk.
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dive can be assigned a percentage of the total allowed exposure. Many dive 
computers provide these percentages on the display. The percentage is of-
ten referred to as “oxygen clock”.

For recreational divers it is common to prevent convulsions due to oxygen 
by calculating their maximum depth so that they never exceed 1.4 bar par-
tial pressure of oxygen. The depth at which 1.4 bars is reached is called the 
“planning depth”. Planning for 1.4 bar maximum provides some level of 
margin for mistakes (buoyancy, inattentive depth gauge monitoring, down-
ward current). 1.4 bars also takes the time-factor (however unclear that 
factor may be) into account. Many also calculate the depth at which they 
reach 1.6 bars. This is called a “contingency depth” and is mainly meant to 
quantify the margin of error. The risk of convulsions due to oxygen is thus 
avoided by knowing and respecting the maximum depth for the Nitrox 
blend used.

Visual disturbances, ringing in the ears, 
nausea, dizziness, irritation and confu-

sion are reported as indicators 
that precede convulsions. If any of 
these symptoms is noticed, the 
dive should be aborted. However,
in most cases these indicators are 
either absent or go unnoticed. 
Convulsions due to high oxygen 
partial pressure can come without 
any warning. If that happens, a 
buddy should treat the situation 
as if the affected diver were un-
conscious. Epileptic-like convul-
sions cannot be overlooked. The 
reaction should be to bring the 
affected diver to shallower depth. 
If the affected diver still has the 

Explain how problems due to high 
oxygen partial pressure may be 
recognized and what should be 
done.
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regulator in the mouth, it should be kept in place.

Sometimes it is recommended to wait. Bring a diver to shallower depth only 
after the convulsions subside. That advice addresses the concern that the 
affected diver might have blocked the airway due to convulsing muscles. 
This could cause a lung-overexpansion injury. In recreational diving (blends 
up to 40%) that concern is not as important as for divers using very high 
blends or even pure oxygen. Recreational divers would only convulse at 
greater depth. The relative (percentage) change in pressure at greater depth 
is far more gradual than for a diver at shallow depth (as would be the case 
for a diver breathing pure oxygen). For recreational divers, immediate as-
cent to shallower depth is thus a more reasonable advice.

Your dive computer will require a set-
ting for the Nitrox blend you are using 
and for the oxygen partial pressure you 
deem acceptable. You are recommend-
ed to set to oxygen partial pressure for 
1.4 bars (or lower if you wish). Once your settings are done, the dive com-
puter will inform you of the maximum depth. Most computers will give an 
audible alarm the moment you reach that depth. For smartphones, tablets 
and desktop computers, there are many apps available to do the same calcu-
lations. As a Nitrox diver you should also be able to calculate the maximum 
depth yourself. The formulas for that purpose are provided here.

Since you are looking for a depth (and not a pressure), the unit used in the 
formulas is MSW, which stands for Meters of Salt Water. 1 bar equals 10 
MSW, 1.4 bars equals 14 MSW and 1.6 bar equals 16 MSW. Essentially, the 
formula thus asks you to divide the maximum allowed oxygen partial pres-
sure by the percentage of oxygen in the blend you use and to deduct the 
atmospheric pressure from the result. 

The maximum planning depth for a dive with air would thus be (14/0.21) 
minus 10. This would be about 56 meters, which is far beyond the limit for 

Calculate the planning depth and 
contingency depth for any given 
nitrox blend.
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recreational diving. Nitrox 36 would result in 14/0.36 minus 10. This gives a 
maximum depth of about 28 meters. Nitrox can thus not be used at all 
depths explored by recreational divers, indicating that the Nitrox blend 
must be adapted to the intended dive profile. Sometimes the maximum 
planning depth is referred to as “Maximum Operational Depth” or MOD.

High oxygen partial pressures can also 
have a negative effect on the lungs by 
leading to the collapse of small air 
pockets (alveoli) in the lungs. However, 
this problem occurs in persons who 
have been breathing rich blends over a 
period of at least a day, if not multiple days, without interruption. It is not 
reasonable to suspect the lungs of recreational divers to be affected.

Acclimatisation might become an issue. Mountain climbers are known to 
pause a few days at a given altitude before progressing higher up the moun-
tain. They do this to allow their body to develop more efficient oxygen 
transport. Allowing the body time to produce additional red blood cells 
(haemoglobin) is an important factor in this acclimatisation. At altitude, the 
body senses that the capacity for oxygen is not sufficient and reacts with an 
increased production. The fact that acclimatisation takes time indicates that 
the body’s capacity for extra production is limited.

Throughout a dive, the body has the luxury of an abundant oxygen supply. 
This could very well reduce the rate at which new red blood cells are pro-
duced (all red blood cells in the body must be replaced every 3 or 4 
months). After a dive, we just rely on our capacity for over-production to 
make up for the slower production during the dive. Since the capacity for 
extra production is limited, Nitrox use should not be overdone. Respecting 
the accumulated exposure of a dive computer (oxygen clock) should suffice 
to avoid any problems with red blood cell production.

Recreational divers have been using air 
as breathing gas exclusively for many 
decades. Traditional diving theory has 
developed in that period. Since 79% of 
air is nitrogen, it was logical that the 

Describe the extent to which 
other physiological problems 
related to oxygen are relevant for 
Nitrox divers.

Describe the effect of Nitrox with 
respect to the depth at which to 
expect narcosis.
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narcotic properties of air were related with that gas.

This is why it was called nitrogen narcosis. 
However – virtually all gases have narcotic 
properties. Inert gas narcosis or simply nar-
cosis would thus have been a better term. The 
fact that virtually all gases have narcotic 
properties is hardly debated in the scientific 
community, but quantifying the relative po-
tency of different gases is still under debate. 
Much quoted research identifies Neon, Helium 
and Hydrogen as less narcotic than Nitrogen, 
while other gases (including oxygen) are 
more narcotic.

Oxygen does have narcotic properties and 60% or more of the gases in a 
Nitrox blend is nitrogen. This makes it prudent to recommended anticipat-
ing narcosis to occur with Nitrox at the same depth as it would with air. Mild 
symptoms should be expected for any dive approaching a 30 meter depth.
More severe symptoms (of which over-confidence is likely most dangerous) 
can be expected for dives exceeding 30 meters. Symptoms include delayed 
response to stimuli, impaired memory and reasoning, wrong choices and 
calculation mistakes, over-confidence, tunnel-vision, anxiety and sense of 
well-being (leading to euphoria). Dives deeper than 30 meters (regardless if 
they are made with Nitrox or with air), require special training and equip-
ment.

Reduced exposure to nitrogen extends 
the available dive time far beyond the 
dive time available when using air. For 
the purpose of dive planning, the addi-
tional time that becomes available must 
be quantified. The easiest way to do this is to set a dive computer for the 
Nitrox blend to be used. The computer can then inform the diver of the no-
decompression limit available for that specific blend. As an alternative, the 
same information can be obtained from apps for smartphones, tablets or 
desktop computers. The additional dive time can also be calculated manual-
ly by identifying an equivalent air depth (or EAD).

The relative narcotic potency of all 
gases is compared to nitrogen 

which is represented as “1” (these 
constants are often quoted)

Neon 0.3 x
Hydrogen 0.6 x
Nitrogen 1 x
Oxygen 1.7 x
Argon 2.3 x
Krypton 7.1 x
Carbon dioxide 20 x

Describe the effect of reduced 
exposure to nitrogen on dive time
and decompression sickness.
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To calculate the equivalent air depth, the percentage of nitrogen in the blend 
(1 minus the percentage of oxygen) is divided by the percentage of nitrogen 
in air (0.79). The result is multiplied by the depth plus 10 (10 MSW for at-
mospheric pressure). After the multiplication is completed, the atmospheric 
pressure is deducted again (minus 10 MSW). The result is a theoretical 
depth that can be used on any normal dive table for air. By calculating the 
EAD, a theoretical depth is found which is shallower than the actual depth of 
the dive. This will yield a longer dive than would be the case when using air 
at the same dive depth. The EAD is for calculation purposes only.

As an example: a dive to 18 meters depth with Nitrox 32 would result in an 
equivalent air depth of 15 meters. To calculate, divide 0.68 (1 minus 0.32) 
by 0.79 and multiply the result with 28 MSW (18 from the depth plus 10 for 
the atmospheric pressure. Then subtract the atmospheric pressure to find 
the depth and round up to the next greater number. A dive at 18 meters 
with Nitrox 32 thus allows the same dive time as a dive with air to 15 me-
ters. The dive time with air can be looked-up on a dive table. You might also 
find some dive tables specifically for Nitrox, but since virtually all divers use 
dive computers, such tables have become very rare.

There are no indications that dives 
with Nitrox differ in a risk for de-
compression sickness from dives 
with air. Nitrox allows longer dives 
and if a diver takes benefit of that 
option, the consequences of diving 
close to the limit or exceeding it are 
equivalent. No-decompression lim-
its indicate an acceptable risk level. 
Diving within the limits is no guar-
antee that decompression sickness 
will not occur; just as exceeding the 
limit does not mean that the occur-
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rence of symptoms is a certainty. This is the same for air and for Nitrox. It is 
always recommended to dive well within table or dive computer limits and 
to make a safety stop at the end of every dive.

If decompression sickness 
does occur, the affected diver 
should breath pure oxygen 
(or as rich a blend as possi-
ble) as soon as possible. The 
diver should not re-enter the 
water. The emergency medi-
cal services should be alert-
ed. First aid is given as need-
ed. Although a Nitrox diver 
has been breathing addition-
al oxygen during the dive, 
first aid with oxygen does 
remain an essential first aid 
measure.

It is likely that every diver will at some 
point encounter a situation in which a 
buddy has a different blend or another 
recent diving history. This will result in 
different no-decompression limits, a 
different remaining time for oxygen 
exposure (oxygen clock) and/or anoth-

er maximum depth. In such cases 
both divers should calculate (or 
read from their dive computer or 
other electronic tool) the limits 
of the dive. These limits should 
then be compared and the divers 
must agree to respect the most 
conservative values between the 
two – the shallower maximum 
depth and the shortest dive time. 

Describe how a buddy-team 
should plan the parameters of a 
dive if they are using different 
blends or have a different history 
of dives made during the same 
day.
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If divers with different blends must share breathing gas (one diver has to 
offer the alternate air source because the other has an empty cylinder or 
equipment problem), conservative handling of the situation must be rec-
ommended. Breathing another blend is not taken into account by the dive 
computer from the receiving diver. Any subsequent dives require very con-
servative planning and it is recommended not to make any repetitive dives 
for at least a 12 hour period.
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Equipment 
Considerations for 
Nitrox
Additional oxygen requires clean equipment. In addition to that, a Nitrox 
diver must know the exact content of the diving cylinder in order to plan a 
dive correctly. Considerations for both of these aspects are the subject of 
this chapter.

http://www.scuba-publications.com


Recreational Nitrox Diving

www.scuba-publications.com
Page 16

Equipment Considerations for Nitrox

You cannot see, smell or taste oxygen, 
but oxygen readily oxidizes with other 
substances. Such a reaction can either 
be fast, or slow. Fast oxidation could be 
fire or explosion. An example of slow 
oxidation is corrosion. Contrary to what 
you may read in publications on the use 
of Nitrox, explosion is not the main 
issue. There is a fundamental difference 
between fire and explosion. Fire results 
when a substance ignites and when the 
resulting reaction creates enough heat 
to sustain a continuation of the reaction 
– the substance burns. A fire depends 
on the arrival of oxygen from the sur-
roundings of the substance on fire. The surface of the burning substance (oil 
for example) is in touch with the atmosphere containing oxygen – the lower 
layers are not and thus, do not burn until they reach the surface. 

With gases, an explosive mix can be created when a combustible gas and air 
(containing oxygen) have enough time to blend in a ratio that combustible 
molecules are close to an oxygen molecule before the mix is ignited. The 
difference between a fire and an explosion thus depends on the presence of 
oxygen “in the mix”. Explosives are a mix of combustible material and oxy-
gen in “an ideal ratio”, while a burning material depends on the oxygen from 
its surroundings. An explosion is a situation in which all available material 
“burns” instantly, regardless if it is in contact with oxygen from the envi-
ronment or not. However, if there are combustibles in a compressor, they 
are likely to be tiny drops of grease or oil and not a gas.

An increased rate in the arrival of oxygen to a fire will increase the intensity 
of the fire. This can either be done by increasing air movement (like blowing 
air over a barbeque), or by increasing the oxygen content in the gas arriving 
at the fire (such as Nitrox). If a fire intensifies, it could become hot enough to 
melt the wall of a container (or burn it). If that container was under pres-

Describe the characteristics of 
oxygen and the relation with 
oxidation.
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sure, then the hole will allow an instant loss of pressure. This is sometimes 
called an explosion (“a tire of my car exploded”), but it is not. 

With diving cylinders we are 
concerned with trace amounts of 
grease or oil. Chances of an ex-
plosion are remote (theoretical 
at best). It is more likely that 
small amounts of oil vapour 
ignite (auto ignition) or that oil 
or grease starts to burn. The 
main concerns are thus (very) 

small fires and ignitions (sparks). These events burn oxygen and create 
carbon dioxide and carbon monoxide as waste products. Carbon monoxide 
is a poison. The risk of fire or explosion depends on three factors - the avail-
ability of a substance that can burn (fuel), an ignition source (that could be 
heat) and an oxidizer (oxygen). In a compressor used to fill Nitrox cylinders, 
all these factors are combined. The temperature in a compressor is elevated, 
the air is compressed, which increases the partial pressure of oxygen and 
the compressor must be lubricated, which requires a presence of oil. If one 
of the three factors is absent, a fire is impossible. If one of the three factors is 
higher than normal, the risk of fire can be reduced by decreasing the pres-
ence of the other two factors. This is the expertise of a blender (a person 
who fills Nitrox cylinders).

Although there is additional risk, this does not mean that it cannot be con-
trolled. Compressors can be used to fill either 200 bar or 300 bar cylinders -
filling air at 300 bar results in an oxygen partial pressure of 63 bars (0.21 x 
300). When filling Nitrox 32 at 200 bars, that would be 64 bars (0.32 x 200) 
– almost the same. The oxygen partial pressures in Nitrox are within a range 
that allow the prevention of combustion (and with that the risk of carbon 
monoxide) with relatively simple precautions. Blenders are trained in these 
precautions.

Explain why fire is a concern in 
relation to dive cylinders.
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There are different ways to fill Nitrox in 
scuba cylinders. In most cases, the Ni-
trox will be “blended” before it reaches 
the cylinder. This means that the cylin-
der and the cylinder valve will only 
come in contact with pre-blended Nitrox with a maximum percentage of 
40% oxygen. Within the diving industry, there is consensus that blends up 
to 40% may be handled as if they were air. It is the manufacturers of the 
cylinder and valve who decide on any additional requirements for their 
product. In most cases these requirements include the use of special O-rings
(Viton, rather than normal neoprene) and the use of oxygen compatible 
lubricants (which contain no grease or silicone).

The consensus does not apply in all 
cases. There are some countries in 
which national norms require addi-
tional precautions (there are only 
few and diving instructors as well as 
the staff in dive centres can inform 
you if such additional requirements 
are in place in your region). Another 
exception is the use of the diving 
cylinder as a “blending container”. 
This is called “partial-pressure-
blending” directly in the cylinder. With that method of filling Nitrox, pure 
oxygen is transferred into a cylinder, which is then connected to a compres-
sor to top it off with air. With this method a higher standard for cleaning the 
cylinder and the valve does apply.

Regardless of the filling method (and thus of the level to which the cylinder 
is cleaned), there are some aspects you should be aware of as a diver. The 
first is that oxygen speeds up corrosion (on the inside of the cylinder). As a 

Describe the consequences of 
higher oxygen content for a scuba 
cylinder.
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consequence, Nitrox cylinders will in most cases not last as long as cylinders 
that are used exclusively for air.

As a user of Nitrox cylinders, you also have a responsibility toward the per-
son who does your filling. Blenders pay a lot of attention to keep the cylin-
ders clean. They apply stricter norms for air quality (in the US, 0.1 mg of 
hydrocarbons per cubic meter of air, rather than the normally allowed 5 mg. 
In Europe this difference is far less as the standard for normal air is 0.5 mg). 
Other compressors (only used for air) may not fulfil these strict standards. 
Make it a habit to only fill Nitrox cylinders at the facility to which they be-
long. That way you assist blenders to keep their cylinders in optimal condi-
tion. If you own your own Nitrox cylinder, only fill it at reputable centres.

There are three different types 
of markings found on Nitrox 

cylinders. Each of them has its own pur-
pose. The most eye-catching is a 10 
centimetre wide green band with text 
(which may be in the local language) 
indicating that the cylinder contains 
Nitrox or enriched air Nitrox. For cylin-
ders that are not yellow, the green band 
has a two and a half centimetre yellow 
lining above and below. This marking is 
to prevent divers who are not trained to 
dive with Nitrox confusing cylinders and 
ending up with a blend with other depth 
restrictions than air.

A second marking has a similar function, 
but this is to prevent confusing cylin-
ders amongst Nitrox divers. If different 
blends are used, each of them has a 

List the markings on a Nitrox 
cylinder and describe the purpose 
of each of the markings.
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different depth limit and allowed dive time. It would be dangerous to dive 
with the wrong cylinder. To prevent confusing cylinders, each has a sticker 
or tag. The information on that marking is personal to a specific diver. It 
includes the name of the diver, the number of the cylinder (in case the tag or 
sticker is separated from the cylinder), the blend and the maximum depth. 
Sometimes it also includes the date and contingency depth. However, many 
dive centres only offer one blend for all (for example Nitrox 32). In that case, 
this individual marking may be absent.

A last marking involves indi-
cation for the blender. It is 
normally a sticker that indi-
cates the norm to which the 
cylinder and valve are 
cleaned and on what date 
this was done. There are 
stickers for general cleaning 
for Nitrox and for cleaning 

to the higher norm of compatibility with pure oxygen. The information is 
thus mostly relevant for people who fill cylinders and not so much for di-
vers. Cylinders that are cleaned to be compatible with pure oxygen are con-
sistently marked as such. Markings are often absent on cylinders that are 
only suitable to be used with pre-blended Nitrox.

In (very) seldom cases local regulations may require other markings. Within 
the EU there are currently regulations for newly produced cylinders (which 
do not apply retrospectively). Such regulations are followed strictly by 
equipment manufacturers, but tend to change over time. Your instructor can 
inform you of any current regulations in the area where you dive.

Parts of the first stage of a scuba regu-
lator and the SPG do get in contact with 
high pressure. When using Nitrox high 
pressure implies a high oxygen partial 
pressure. This requires some precau-
tions. Brands differ in recommenda-
tions about the use of their equipment. Ultimately it is the manufacturer 
who decides on any precautions and modifications that are required if a 

Describe the consequences of 
higher oxygen content for scuba 
regulators and accessories at 
intermediate pressure.
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regulator or SPG is used with oxygen rich blends. Often the modifications 
consist of the use of hydrocarbon-free and silicon-free lubricants as well as 
the use of Viton O-rings in parts of the equipment that get in contact with 
high pressure.

Refer to the instructions for use for your regulator and SPG to see what the 
manufacturer of your brand recommends. When diving with 40% oxygen or 
less, no precautions are needed for parts of the regulator and accessories at 
lower (intermediate pressure). An octopus, inflator or other item that is 
attached to intermediate pressure will not require modifications to be safely 
used with Nitrox.

A regulator does have more contact 
with oxygen than it would when diving 
with air. The same applies to the blad-
der of the BCD and any other item that 
is filled with gas from the cylinder. 
Additional oxygen intensifies oxidation. That means that corrosion and oth-
er types of wear is faster than with air. You cannot expect equipment that is 
used with Nitrox to last as long as equipment used with air.

Describe the consequences of 
higher oxygen content for 
equipment other than cylinders.
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The safety of a dive with Nitrox re-
quires the diver to be informed of the 
blend used. The blender will analyse 
the Nitrox and inform the diver, but it 
remains the responsibility of the diver using the cylinder to confirm the 
analyses. For that reason all Nitrox divers must know how an analysis of the 
oxygen content of a Nitrox cylinder is done.

Oxygen analysers are first 
calibrated. After calibration, 
a Nitrox flow is measured 
and will result in an indica-
tion of the percentage of 
oxygen in the blend on the 
display. This might give the 
impression that the analyser 
measures the percentage, 
but that would be impossi-
ble. To measure a percentage 
not only the oxygen content 
would have to be measured, 
but also the presence of any 
other gases. How else would 
the analyser “know” how 
much of the total blend actually is oxygen. The analyser thus “just” measures 
the absolute amount of oxygen, which is then transferred to a percentage 
under the assumption that the total pressure is 1 bar (atmospheric pres-
sure).

The fact that the analyser measures the absolute presence (which is the 
partial pressure of oxygen) results in some procedures that must be re-
spected. First of the precautions is that analysers are calibrated to take any 
variations in atmospheric pressure into account. The second precaution is 
that the diver must prevent any build-up of pressure in the analyser. This 
requires the Nitrox flow that passes through or over the analyser to be very 
mild. A strong flow could result in building up pressure around the sensor in 
the analyser, which would falsify the measurement. The assumption that the 
total pressure is 1 bar must hold true to attain a correct reading.

Describe the use of an oxygen 
analyser.
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The procedures to calibrate a Nitrox analyser and to measure the blend can 
vary. It is thus necessary to follow the instructions for use of the specific 
analyser. The example provided here may not necessarily apply.

In many cases, calibration on 
ambient air requires taking the 
humidity and temperature into 
account. This may be hard to 
do, as you may not be informed 
of the current humidity in the 
air. That information is im-
portant, because the sensor in 
the analyser is sensitive to 
humidity (more moisture will 
result in higher readings). The air in scuba cylinders however is dried to 
prevent corrosion. For that reason most divers calibrate on a stream of air 
from a diving cylinder. On low humidity air, you may need to calibrate on 
20.8 or 20.9% oxygen (other models may require another setting).

Once the calibration is done, you open the valve of the Nitrox cylinder to 
achieve more or less the same flow intensity as the one used to calibrate on 
the air cylinder. In both cases it must be minimal flow – you should still be 
able to hear the air/Nitrox flow, but not much more than that. You will see 
the percentage on the display climbing and stabilizing after some time 
(maybe 10 seconds). Allow a few seconds after stabilizing before reading 
the blend of the Nitrox cylinder on the display.

After analysing the blend, you must 
formally accept the Nitrox cylinder. 
This requires you to confirm the oxy-
gen percentage (based on you analyses) 
and to confirm that you know the max-
imum depth for the blend. Your confir-
mation can consist of filling out the missing data on the tag or sticker for the
cylinder and/or entering the same data in a Nitrox fill-log. Such a fill-log can 
be completed and signed at the filling station, but in many cases the dive 
guide or instructor will carry the log to the dive site.

List the procedure for procuring a 
Nitrox cylinder, including filling 
out the cylinder tag or sticker and 
the Nitrox fill log.
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