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Pure oxygen
Oxygen

OX US SI
Definition For oxygen systems Degreased and unlubricated Silicon-free

Standard ASTM G93-96 ASTM G93-96 ASTM G93-96

Packaging Individually packed in 
sealed PE bags = OX = OX

Delivery condition Assembled

Tube fittings
All components 
individually

Valves 
Clamping ring and 
nut separate, re-
mainder assembled

Assembled

Lubricant AC 851-OX
None

(areas not in contact with media
 with AC 851-OX)

Special

Label Standard and Special Standard and Special Standard and Special

Cleaning CSO-OX CSO-OX
Not lubricated CSO-OX

Cleanliness ASTM G93-96
Level B (< 33mg/m2)

ASTM G93-96
Level B (< 33mg/m2)

No silicon compounds 
detectable

Preparation Not required Lubrication Not required

Comparison of cleaning options
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Safety of oxygen systems  
Safety risks can be reduced by suitable de-
sign of the components in contact with the 
medium and by careful handling. High flow 
speeds, eddies and turbulence can heat the 
gas and ignite it. Because of this, sudden 
transitions from large to small diameters or 
abrupt changes of direction must be avoid-
ed. In general, valves must not be installed 
too close to gas bottles and must be only 
slowly opened manually. 

Cleanliness of components   
Cleanliness of components is a decisive fac-
tor for the safety of oxygen systems. Remov-
al of organic and inorganic contamination 
such as greases, oils, thread seals, lubri-
cants, swarf, etc. is essential. All well-known 
institutions such as ASTM, CGA, EIGA and 
NPF specify that components (valves, tube 
fittings, tubes) must be delivered in a pre-
cleaned condition by the supplier. 

SERTO cleans surfaces which are in contact 
with media in a multi-stage process. Wherev-
er possible, lubricants are not used (option 
US). Where this is not possible, SERTO uses 
a tested lubricant, which is approved for use 
with oxygen (option OX). 

You can read more about our cleaning pro-
cess on page 7.

Oxygen occurs in large quantities in nature, 
usually in the form of chemical compounds. 
The air which we breathe contains about 
21% oxygen. More than 100 years ago, 
Carl von Linde developed a process for ob-
taining oxygen by liquefying air and separat-
ing its components by distillation.

Use of oxygen   
In addition to its use a a breathing gas in 
medicine and aerospace, oxygen is mainly 
used in industry as an oxidant for combus-
tion processes in order to achieve high tem-
peratures, e.g. in metallurgy, for chemical 
processes, for olefin oxidation, for the par-
tial oxidation of coal and heavy oil for the 
generation of hydrogen and synthesis gas, 
in rocketry, the treatment of drinking water 
and waste water and for the production of 
ozone. Further important fields of use are 
measurement technology, fuel cells, semicon-
ductor technology or biological processes.

Oxygen is dangerous!   
Although oxygen does not burn, it is poten-
tially very dangerous. It not only supports 
combustion, but rather in its pure form, caus-
es most known substances to ignite suddenly 
or under pressure (explosion). Many materi-
als can burn with oxygen. Oils and greases 
largely consist of carbon and are especially 
dangerous in oxygen systems, as they ignite 
extremely easily and burn explosively.

For applications which use pure oxygen, our customers requi-
re cleaned SERTO tube fittings which are completely lubricant 
free, or use suitable lubricants. These products are ordered 
with the cleaning option OX. Here, we would like to explain 
what is so special about applications with oxygen.

playing with fire?
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SERTO products in bioreactors  
SERTO supplies stainless steel tube fittings 
for bioreactors of Sartorius Stedim Biotech, 
both as single parts and as an assembly. 
Alle these parts are specially cleaned at 
SERTO for the use with oxygen, lubricat-
ed, assembled and packaged in our clean 
room.

The bioreactors are manufactured at the  
Sartorius facility in Guxhagen, near to the 
SERTO branch in Kassel. Thanks to the 
close proximity, a close cooperation has 
developed. Frank Liebich from Strategic 
Purchasing of Sartorius confirms: “SERTO 
also supports us in the optimization of our 
products.” For a jointly developed module, 
the number of components could be reduced 
from 14 to 7 by the use of a distribution rail. 
This results in several benefits for the supplier 
to the pharmaceutical industry: Less compo-
nents mean less potential leakage points; the 
assembly is considerably stronger, smaller 
and lighter in weight. SERTO also supplies 
this module pre-assembled and tested. “So 
we have been able to considerably reduce 
assembly times and cut production costs,” 
Frank Liebich summarizes.

Sartorius Stedim Biotech belongs to the 
Göttingen technology group Sartorius. The 
company has its headquarters in Aubagne in 
the South of France near Marseilles and em-
ploys 3,300 people throughout the world. 
The company supplies the biotech industry 
with a wide range of products, including bi-
oreactors. 

What are bioreactors?  
Animal or microbe cells are cultivated in bi-
oreactors, primarily for biopharmaceuticals 
and vaccines, but also for biofuels and sec-
ondary metabolites. The heart of the modu-
lar design bioreactors are the culture vessels, 
with a capacity of between 0.5 and 2000 l. 
In these, the cell cultures are cultivated under 
constant conditions with efficient agitation 
until they are harvested. 

For optimum cell growth in addition to nu-
trients, a supply of oxygen to the cells is es-
sential. Oxygen is fed to the culture by the 
addition of air or pure oxygen. The oxygen 
concentration is controlled by the addition of 
pure nitrogen. For animal cultures, gassing 
with carbon dioxide is also usually neces-
sary. The gas acts as a mild acid and is used 
to regulate the pH value.

In the biopharmaceutical industry sterility is of paramount 
importance for process safety. Sartorius Stedim Biotech uses 
SERTO tube fittings in various models of its Biostat® bioreactors. 
These must comply with special hygiene requirements, have 
surfaces which are free from oil and grease and must even be 
packed in clean rooms.

Bioreactors with SERTO
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Not just clean 
SERTO production
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with tap water. The material – brass or stain-
less steel – determines the sequence of the 
baths which are passed through. The quality 
is monitored according to ASTM and each 
cleaning order is documented. 

Our clean room  
To ensure that components are not subse-
quently contaminated after cleaning, assem-
bly and packaging of the individual compo-
nents into separate bags is carried out in an 
air-conditioned clean room directly next to 
the cleaning plant. The SERTO clean room 
complies with ISO Class 8, which means 
that a specified number of particles in the air 
must not be exceeded. 

People are the largest source of particles 
and other contamination. Therefore, suita-
ble work clothes (e.g. hoods, galoshes and 
a lock for changing clothes), special equip-
ment and tools (e.g. lint-free cleaning cloths) 
as well as appropriate working methods are 
prescribed. In addition, our clean room has 
an excess pressure of 30 Pa so that no dust 
can enter the room when the door is opened.

The cleaned US components form the basis 
of our options with special lubricants (OX 
and SI) and on the other hand are the right 
solution of customers who use their own lu-
bricants.

Some fields of application for our tube fit-
tings and valves are subject to high clean-
liness requirements. For many years, SERTO 
has provided the options US (cleaned with 
ultrasound and not lubricated), OX (in oxy-
gen systems) and SI (silicon-free for use in 
combination with paints and lacquers).

Our cleaning system  
To achieve the required high level of clean-
liness of surfaces which are in contact with 
media, SERTO developed a multi-stage pro-
cess in cooperation with specialists. The com-
ponents which are to be cleaned are placed 
in special baskets, adapted to their size. This 
ensures proper drainage of the cleaning and 
rinsing media. 160 baskets pass through our 
cleaning plant every week.

In total, the cleaning plant consists of 9 sec-
tions, which include an ultrasound cleaning 
bath with alkali, with acid and with de-ion-
ised water. These are separated by rinsing 
baths with osmotic water and completed with 
two drying sections. Over the last sections, a 
so-called air curtain prevents contamination 
of the cleaned components by dirt from the 
air. We continually treat the 600 l of rinsing 
water in our cleaning plant. Every week we 
use about 25 kg of regenerating salt. The 
slight loss of water is continuously topped up 

Above all in the semiconductor industry, for applications with 
pure oxygen, paints and lacquers, tube fittings must be free of 
oil and grease. To ensure this, our components pass through 
our cleaning system and are assembled and individually pa-
cked in the SERTO ISO Class 8 clean room.

but pure
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Tube clamps
Product range
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keeping a firm grip on tubes
We have kept a grip on hoses for 4 years now: our bend clips 
guide them in a controlled 90° elbow. Now we offer a range 
of lightweight, strong and reliable tube clamps for tubes with 
external diameters from 6–60 mm. These enable longer tube 
sections to be securely clamped.

We offer tube clamps made of polypropyl-
ene, as standard. Other materials, including 
flame-retardant materials, are available on 
request.

Accessories   
The tube clamps can be welded onto plates 
or installed on mounting rails. SERTO sup-
plies all of the necessary components as 
accessories. Mounting rails, mounting rail 
nuts etc. are available in steel and 1.4571 
stainless steel. 

Mounting rails can be welded to the sub-
strate or can be bolted on with fastening 
brackets. The advantage of this is that the 
position of the tube clamps can be correct-
ed at any time. The rail nuts are fitted with 
rubber caps; a wide flange prevents the 
nut from falling out during installation. This 
makes the system easy to adjust, even with 
vertical installation.

Please enquire about the new range of tube 
clamps. We will be glad to advise you.

Tube clamps are needed wherever tubes 
have to be guided over a long distance. 
Tube clamps are single or double brackets 
which hold the tubes and are attached to 
the building, load bearing structures or ma-
chines. They are used in a wide range of ap-
plications in fluid engineering.

The SERTO range of tube clamps consists of 
two-piece polypropylene lightweight clamps 
and a comprehensive range of accessories 
for secure fastening. The noise and vibration 
reducing features are an important contribu-
tion to occupational safety and environmen-
tal protection.

The tube clamps  
The two identical halves of the clamp sur-
round the tube; ribs on the inner surface of the 
clamps reduce impact end vibration and take 
up forces in the axial direction of the tube. The 
honeycomb structure in the body of the clamp 
ensures excellent pressure distribution and 
low weight. When the tube is inserted, there is 
a gap between the halves of the clamp. This 
is closed by tightening the screws, which pro-
duces large tube clamping forces (the halves 
of the clamp must not make contact with each 
other after assembly.)

Mounting options: 
Left, on mounting rail 

Right, welded onto plate



Thorsten Deffner
Medard Niffenegger

Selina Sarno

page 10            SERTO Uptodate, No 36 – November 2014

SERTO Inside

Dancing is dedication 



SERTO Uptodate, No 36 – November 2014            page 11

two daughters are also active sportswomen 
who participate in competitions, the family 
needs to be very well coordinated.

For 7 years, Mr. Deffner has been a mem-
ber of the sales team, which supports  
SERTO customers North Rhine Westphalia 
and Lower Saxony. Every year he travels 
more than 65,000 km for consultations and 
sales negotiations as well as for installation 
training sessions. 

Medard Niffenegger dances line 
dance  
Line dancing is a form of dancing for every-
one, no mater whether young or old, sporting 
or no, with a partner or single. Traditionally 
country music is used for the dances, but these 
days current hip hop and pop songs are used. 
For each title there is a globally valid choreog-
raphy, which is recorded as a description of 
the steps. The total of approximately 10,000 
dances are divided into various categories of 
difficulty. Mr. Niffenegger has been an enthu-
siastic dancer for 15 years. He started with his 
family during a holiday in Holland. His wife 
is now an instructor and leads a line dancing 
club, where her husband also dances on a 
regular basis. What does Mr. Niffenegger like 
about line dancing? The social atmosphere 
and the music. The fact that people who do 
not know each other and do not speak the 
same language can dance together without 
stepping on each others' feet.

Mr Niffenegger works in the Dispatch de-
partment. All SERTO deliveries which are 
sent abroad, by truck, rail or air freight, are 
packed by him and handed over to the carri-
er ready for dispatch.

Selina Sarno dances hip hop  
Our 18-year-old trainee Selina loves hip hop 
music. She started with ballet at the age of 6 
and changed to hip hop when she was 12. 
She now trains up to 4x per week. With her 
show group Elected Selina not only dances 
at various events, but also regularly partici-
pates in the qualifications for the Swiss cham-
pionship, in which she successfully competed 
this year. The 2nd place was a great success 
for the formation of 8 dancers. In addition 
to choreography, performance and outfit, 
above all the judgement rates the synchroni-
sation - THE main strength of Elected.

Selina in now in the 3rd year of her training 
with SERTO. She is getting to know the var-
ious departments and internal procedures. 
She especially likes working in the Sales 
department. In August 2015 she will com-
plete her commercial training. Who knows, 
perhaps Selina will then move to a Sales 
department.

Thorsten Deffner dances Standard 
und Latin American  
At the age of 14, Mr. Deffner began to train 
in 5 Latin American and standard daces at 
a dancing school. Dancing fascinated him 
so much that he has kept up the sport until 
now. For 35 years, Mr. Deffner dances as 
a competitive sport. This involves two hours 
of training four times a week and regular 
participation in regional competitions with 
international competitors. For 30 years now, 
his dancing partner has been his wife Katrin. 
Both compete in the amateur Senior II group 
(age 45-55 years) and in Class A for the 
standard dances (the only higher class is the 
S(pecial) class). Qualification for the class is 
via points and placings. Because the pair's 

Dancing is the most beautiful and pleasant form of exercise, 
especially after a busy, but rather sedentary day in the office 
– at least in the opinion of these SERTO employees. As well as 
health benefits, dancing also has an important social compo-
nent. Dancing keeps the body and the mind fit and is suitable 
for all age groups.

and passion
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News

SERTO wins Inca Award
The team of the specialist journals 'flu-
id' and 'ke-NEXT' have introduced an 
award for particularly successful B2B 
campaigns. Prizes were awarded in 
the categories «Best Print Campaign», 
«Best Online Campaign» and «Best 
Internet Site». A highly qualified jury as-
sessed the submitted works according 
to defined criteria. In the opinion of the 
experts, SERTO created the best print 
campaign of the 36 applications.

SERTO is a member of  
Hydropole
The Swiss association Hydropole 
forms a national network on the sub-
ject of hydrogen and links research in-
stitutes, industrial companies, service 
providers and authorities. The objec-
tive is to promote knowledge and to 
provide information about hydrogen. 
By our membership in Hydropole, we 
hope to gain better access to current 
research results.

Dear customers,  
dear business associates,

Our tube fittings and valves can be 
found in many different applications. 
What is exciting for us are the special 
challenges of extreme conditions of use. 
Are our tube fittings suitable, will they 
remain sealed? 

I was especially impressed by two pic-
tures of customer applications, on the 
left an iced-up SERTO tube fitting in a 
cryotechnology system with liquid nitro-
gen at -196° and on on the right, quite 
the opposite - red hot components on an 
engine test bed at up to 950°C. See for 
yourself:

The temperatures alone probably sur-
prised you, but the pictures are very 
impressive. Our technicians, product 
managers and sales staff are always 
enthusiastic when they can assist with 
special projects. Thanks to these extre-
me experiences, we also know how our 
products stand up to everyday use. This 
is the only way for us to provide you with 
competent advice.

You can also experience such extreme 
temperatures in a pleasant way:

Enjoy a cold winter's day and a hot fire 
in the fireplace.

I wish you a pleasant Christmas and a 
happy festive season. 

Happy Reading.

 
Yours

Umberto Dünki 
CEO SERTO AG

Sonnenhalde – our commit-
ment to disadvantaged people
For many years, SERTO AG has 
supported the 'Sonnenhalde', an 
institution in Münchweilen, 15 km 
from Frauenfeld. The Sonnenhalde 
supports and assists people with se-
vere multiple handicaps and severely 
restricted mobility. Over 30 people 
live here. In addition, the institution 
provides 16 day care places and 6 
temporary care places at weekends 
or during holiday periods. The aim is 
to enable these people to live a life 
which is as normal and independent 
as possible.  
We would like invite you to partici-
pate in our Christmas campaign in 
December on our Swiss website. For 
each click we will donate one Swiss 
Franc for hippotherapy.  

Masthead
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