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Quenching Oil
Conditioning and Filtration  
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To obtain mechanical properties wished by quenching oil requires the best quality oil,  but still this is not sufficient.
Tank maintenance  is also essential. Chemical solutions exist. Chemical  products injection  will allow transforming
the liquids into  solids to permit an efficient mechanical filtration.  
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The quenching oil has a first
function  which is  cool down
correctly   the  metal   pieces
emerged  in  a tank in  order
to modify certain mechanical
properties.
All sorts of thermal exchange
mean   the  transition  of  the
thermal flux from one part to
the other,  and this  transit is
stopped   when  the   thermal
balance    is   reached,     that 
is  when  the  temperature of 
the mediums are the same.
In our case, the aim is to cool
down   a  hot   solid body   by
means    of     a   liquid    cold
environment.
This solid body  handles a quantity  of heat which
must be absorbed by our liquid oil. It is necessary
to have one sufficient oil quantity to evacuate the
calories; this volume is a function of the quantity
of parts to cool down.
But the quality of the oil is changing.
One   of the   causes   is the   oxidation   which  is
changing the oil characteristics. It is  well known
that  frying  oil viscosity  increases in time;   this
increase   is due to the  damage  of the oil  and to
the  development of  the liquid derivatives which
are also toxic (for instance acrolein).
The  quenching  oil  manufacturers   are   adding
anti-oxidant additives to  their products  in order
to avoid this phenomenon.
But some factors favour the  oxidation, principal-
ly,  the  presence  of the particles  which  act as a
catalyst.
Two sources of particles are essentially existing;
the  one  is  induced  by  the  treated  pieces  and
other is produced by the quenching phenomenon.
•Carried pollution:
The pieces which are introduced in the quenching
tank are not clean all the time, and they will car-
ry dirt and calamine.
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This quantity of dirt is
in the first analyze pro-
portional to the surface
of the pieces  and  then
to their weight.
•Produced pollution:
The   hot  mass   of  the
quenched   pieces   will
produce, when it penet-
rates in  the  oil, a ther-
mal   chock.  This  ther-
mal chock will generate
oil carbonization which
would  be  more  or less
higher if  the oil is from
a lower quality.
A  “first price”   mineral
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oil   will  carbonize  much  more   than  high
quality synthesis oil.
But  beside  of  this  "particle aspect",  other
products resultating from this deterioration,
liquid  products like tar will be produced.
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How to maintain
a tank?  
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Two  problems  arise from  the  maintenance
of the quenching tanks. In case of separation
liquid / solid,  it  is  necessary  to  extract  the
material  in suspension  in  the  oil.  This is a
traditional  case  of  filtration that we can re-
solve by means of different  kind of  filtration
elements (mediums), metallic, synthetic…etc.
When it is a separation liquid / liquid, it is ne-
cessary to  extract the tar and other liquid de-
rivatives from the oil. In that case, the filters
are  without  effect.  It  is  then  necessary  to
have something other than filtration.
The solution that  Lefco  is proposing consists
on an injection of the chemical products which
will  transform organic residues  by  means of
catalysis.  This chemical treatment will trans-
form the liquids into solids, which will be then
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Translation of the Press Release published
in May 2007 by the magazine "Traitement Thermique".  
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Figure 1

Rapport d’analyse.
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stopped by the  mechanical  filtration. Organic
acid  formation reducing agents are also added
in   the  injected   products  to  contend against
the oil acidification.
•How this injection is made?
By using a filtration  cartridge of  “4416 series”
dedicated  to  the thermal  treatment and espe-
cially manufactured with  two principle compo-
nents. In one side filtration element which will
provide the filtration  cut-off;  on the other side
porous element which will absorb the chemical
products and will  spread slowly this  chemical
product  during  the  life  time of  the cartridge.
This  life time,  limited by  the  quantity  of the
chemical product  present in the new cartridge,
is approximately 8 months for a cartridge func-
tioning continuously at its nominal flow rate of
500 liters per hours.
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What are the
obtained results?  
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Translation of the Press Release published
in May 2007 by the magazine "Traitement Thermique".  
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In the  "figure 1"  an analyze report from Motul
company   presents real  results  obtained after
analysis realized for  one of their biggest client.
A conditioner group has been installed on a not
filtrated  tank, loaded by  old oil which  can not
give any suitable results.
The table present in the "figure 1", "Diagnostic"
paragraph  of the  analyses report,  shows that
at   the  beginning   the  particle   pollution   is
422 mg/l. The following  analyses  show  an im-
portant decreasing of the pollution although the
cut-off level of the cartridge was 25 micron.
On  November  16,  2004  date  of  the  analyze
report  (date indicated  on   the  top  left  of the
document),   the    pollution   is   36   mg/l    for
5 micron and 2 mg/l for 25 micron.
Additionally,   it  is   indicated  that   all these
analytical parameters  are good, including the
drasticity,  which is  presented by the curve on
 " figure 2 ".   Without   changing   the  oil    we
turned  back  to a “normal”  situation of  work
permitting the  production of products in com-
pliance with the suitable caracteristics .
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Which profitability?  
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What will be  then  the profits when the condi-
tioner is functioning  24  hours  per  day  inclu
ding  the  weekends  and  it  is  supposed  that
it has been  correctly dimensioned?
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• If  we start  with a proper tank, we suppress
all cleaning.  The tank  stays  clean,  the annu-
ally cleaning is  then unnecessary. We remark
that at  the  end of  its  life time,  one cartridge
will fix 5 to 6 kg of element in suspension.
• The  oil  is  no  more  changed.  Periodical oil
additions  are  only  necessary  due  to  the fact
that  the  oil  is brought out by the pieces them-
selves .  To be more precise we can indicate the
case  of  one  of  our  client,  demanding  on  the
quality,  who  is  keeping  the  same  oil around
8 years, up to the changing of his oven.
• The   cartridges   are   able   to   retain  water
present in the tank. They will then act as a sec-
urity  element.  In  the  abrupt  increase  of  the
pressure  drop  of  the  conditioner,  without any
visible  reason,  water  presence  must  be consi-
dered.
• The pieces are not scraped. 
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Figure 2 

Courbe de drasticité.
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Translation of the Press Release published
in May 2007 by the magazine "Traitement Thermique".  
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Drasticity Diagram  
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NFT 60 178  
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SAV n˚ : 19091
Customer : Metz
Product : Thermic 100
Trial Temperature : 150 ˚C
Oven : "Passage"  
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We  leave  in   care of the user to calculate the
realized  benefits.  We are  proposing to calcu-
late the cost by an example.
A  complete   conditioner  group  (with  electro
pomp)  for a  tank  of 4 000 liters costs around
12 000 €,  this means  the price  of 9 000 liters
of oil (average price of 1, 4 €/liter).
Approximately,  one conditioner  group equals
to 2 full  loads  of the  tank.  The  conditioning
and filtering cost (always with the same above
hypothesis) will be 560 € (8 cartridges) to filter
during  8 months,  which is  240 days.   As the
group  has  a total  flow rate  of  4 m³/hour  in
24 hours  it  will treat 96 m³,  and  in 240 days
23 000 m³.   The  total  filtration  cost  is   then
560 / 23000  =  0,024 €/m³,  which is 0,0024 €/l
This cost  is to  compare  with  the  cost  of  one
liter of new oil.
  

c
Zone de texte
Conclusion.  
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The quenching  oil  conditioning  by  the  Lefco
Process  brings  an improvement on both para-
meters  generally  opposite,  which are “the ob-
tained product quality” and “the cost decrease”.
We  can  also add an  improvement of  the wor-
king conditions as we avoid the tanks clean up
which is done in painful condition.  
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Translated from French by :
Mehmet Saran, LEFCO  
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Ò± «­ ´¿ ·­­± ²­ � Ḱ« ¬ ·́ · ­¿ ¬»«® ´» ­±· ² ¼ » 
½¸·º º®»® ´»­ �½± ²±³·»­ ¿·²­· ®�¿ ·́­�»­ò  Ò±«­
° ®± °± ­± ²­ ¼» ½¸·º º®»® ´»­ ½± �¬­ ¿«  ¬ ®¿ª»®­
¼K«² »¨»³°´»ò Ë² ¹®±«°» ¼» ½±²¼·¬·±²²»ó

Ú·¹«®» ï

Ì®¿·¬»³»²¬ Ì¸»®³·¯«» ¤ íéç ¤Ó¿· îððé îï

Û²ª·®±²²»³»²¬

³»²¬ ½±³°´»¬ ø¿ª»½ °±³°»÷ô °±«® «² ¾¿½ ¼»
ì ððð ´ ·¬®»­ô ½± �¬» »²ª·®± ² ïî  ððð »«®±­ô
½K»­¬ó�ó¼·®» ´ » °® ·̈  ¼» ç ððð  ·́ ¬®»­ ¼K «̧ ·́ »
ø°®·¨ ³±§»² ïôì »«®±÷ò Û² ½¸·ºº®»­ Y ®±²¼­ Xô
«² ¹ ®±«°» �¹¿´» ¼ »«̈  ½ ¿̧®¹»­ ¼» ¾¿½ò Ô » ½±�¬
¼» ´¿ º·´¬®¿¬·±² ø¬±«¶±«®­ ¿ª»½ ´»­ ³�³»­
§̧° ±¬ �̧­»­ ½·ó¼»­­«­÷ ®»ª·»²¬ � ëêð  »«®± ­ øè

½¿®¬±«½¸»­÷ °±«® º·´¬®»® ¼«®¿²¬ ¸«·¬ ³±·­ô
­±·¬  îìð ¶ ±«®­ò Ô» ¹ ®± «° » ¼�¾· ¬¿²¬ ì ³íñ¸ô »²
îì  ¸»«®»­ ·́  ¿«®¿  ¬®¿· ¬� çê  ³íô »¬ »²
îìð ¶±«®­ îí ððð ³í ò Ô» ½±�¬ ¼» ́ ¿ º ·́ ¬ ®¿¬ ·± ²
»­¬ ¼±²½ ¼» ëêð ñ îí ððð ã ðôðîì »«®± ´» ³ íô
­±·¬  ðôððððîì  »«®± ´» ́ ·¬ ®»ò  Ý±�¬ � ®¿° °®±½ »̧ ®
¼K«² ´·¬®» ¼K¸«·´» ²»«ª»ò

Ý±²½´«­·±²
Ô» Y ½±²¼·¬·±²²»³»²¬ X ¼»­ ¸«·´»­ ¼» ¬®»³ó
°» °¿®  ́ » ° ®±½ �¼� Ô »º½± ¿°° ±®¬» «²» ¿³� ·́± ó
®¿¬·± ² ¼»  ¼»«¨ °¿®¿³�¬®»­ »² ¹�²�®¿  ́ ±° °± ó
­�­ô  ´¿  ¯«¿ ·́ ¬� ¼»­ ° ®± ¼«·¬ ­ ±¾ ¬»²«­ »¬ ´¿
¼·³· ²«¬· ±² ¼ »­ ½±�¬­ò Ñ² °»«¬ �¹¿´»³»²¬
¿¶± «¬»® «²» ¿³� ·́ ±®¿¬· ±² ¼»­ ½±²¼·¬ ·± ²­ ¼»
¬®¿ª¿· ố ½¿ ® ±² �ª·¬ » ́ » ­ ·²¬»®ª»²¬·± ²­ ¼» ²»¬ ó
¬±§¿¹» ¼»­ ¾¿½­ô ·²¬»®ª»²¬·±²­ º¿·¬»­ ¼¿²­ ¼»­
½±²¼· ¬·± ²­ °�²·¾´»­ò

Ú·¹«®» î

c
Rectangle

c
Zone de texte
These  three pages  are  the copies of  the
"Original Publication"  from the well  known
French technical magazine concerning the
thermal treatment & quenching :
  Magazine          : Traitement Thermique
  Issue                 : 379
  Date of issue     : May 2007 
      


