Dossier: Environnement

Quenching Oil

Conditioning and Filtration

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.

The quenching oil has a first
function which is cool down
correctly the metal pieces

emerged in atank 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 | i§

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 isthe 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.

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

© Serthel

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.

How to maintain
a tank?

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. Thisisa
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

Christian Bader, Lefco

Rémi Ladroue, Motul
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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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What are the

 MOTUL ™

e Obtained results?
RAPPORT D'ANALYSE =T anenion
D Confarme
prétévement In the “figure 1" an analyze report from Motul
Echantiionn* - 19091 CLIENT company presents real results obtained after
"";"-“*’9 ':"""2;“ analysis realized for one of their biggest client.
epu be 171172004
Rep,éw:m_ R CABROGE METZ A conditioner group has been installed on a not
Date du bulletin :  24/11/2004 filtrated tank, loaded by old oil which can not
— identifcation du maténisl give any suitable results.
Nom de huile:  THERMIC 100 The table present in the "figure 1", "Diagnostic"
Wadn:, e o paragraph of the analyses report, shows that
Type : & passage Fabnquant : - ) i ) A )
Capacite Organe at the beginning the particle pollution is
— Résultats analyfiques 422 mg/l. The following analyses show an im-
Analyse Unité Norme Résultats d'analyses portant decreasing of the pollution although the
e ' L il cut-off level of the cartridge was 25 micron.
Indice dacide mgKOH/g NF T60-112 012
Point déclair (vase ouvert) 'c 1S0 2592 278 On November 16, 2004 date of the analyze
Rappor doxydation _ Mg 018 report (date indicated on the top left of the
Teneur en eau % NF T 60-154 0.025 ; ;
Viscosité cnémaltique a 40°C mme /s ASTM D 445 120.7 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
Drasticité (NFT 60 178) Uniné Fourchette Résultats d’analyses .. . .
TR = T [ drasticity, which is presented by the curve on
Théta | 'c 615 - 635 | 627 "figure 2". Without changing the oil we
ez i M- I turned back to a “normal” situation of work
permitting the production of products in com-
pliance with the suitable caracteristics .
Which profitability?
Pollution & 5 pm = 36 ma/itre
Foliution & 25 pm = 2 mg/ litre
R 4 Sonaier, 6 ke est plopre it e - sont ocHp What will be then the profits when the condi-
R | résultats précéden!
A e ey tioner is functioning 24 hours per day inclu
Date mai-03 juin-03 jui-03 sept-03 juin-04 ding the weekends and it is supposed that
Pelllution 5 mg/l a2 48 108 0 42 . . .
—— pra T 3 = P 2 it has been corrgctly dimensioned?
= If we start with a proper tank, we suppress
all cleaning. The tank stays clean, the annu-
. stopped by the mechanical filtration. Organic  ally cleaning is then unnecessary. We remark
Figure 1 acid formation reducing agents are also added  that at the end of its life time, one cartridge
Rapport d’analyse. in the injected products to contend against ~ will fix 5 to 6 kg of element in suspension.
the oil acidification. = The oil is no more changed. Periodical oil
=How this injection is made? additions are only necessary due to the fact

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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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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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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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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Drasticity Diagram NFT 60 178

SAV n°: 19091

Customer : Metz

Product : Thermic 100
Trial Temperature : 150 °C
Oven : "Passage”
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Translated from French by :
Mehmet Saran, LEFCO
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Figure 2

Courbe de drasticité.

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 atotal flow rate of 4 m3hour in
24 hours it will treat 96 m3, and in 240 days
23000 m3. The total filtration cost is then
560 /23000 = 0,024 €/m3, which is 0,0024 €/1
This cost is to compare with the cost of one
liter of new oil.

Conclusion.

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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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.
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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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Mehmet Saran, LEFCO  
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Filtration

des huiles de trempe

Obtenir ks propriétés mécaiques ouhaitéespar e trenpe huile exge une hile de qualt é,
mais pas sulemant. Lentreden di ban est églementindisensabk. Une sdution chimique
existe. L'injection de produits chimiques va permettre de transformer les liquides en solides

pour permettr e unef it ration méanique efficace

Lhuile de trempe a une
forction premitre, refoi-
dir ©rrectement les pitces
métalliques que 'on plon-
ge dans un bac, dans le but
de modifier certaines pro-
priété mécaniq ves.

Tout échange themique
suppose le passage d'un
flux thermique d'un corps
aun aute, etce passge
s'arréte lorsque P'on atteint |
wn équilibre thermique,
Clest-3-dire losque la tem-
pérature des miliaix sont
les mémes.

Dans notre cas, le but est
de refroidir un corps solide
chaud al’aide d’un miliew
liquide « froid ». Ce corps solide est porteur
d'une quantité de chalew qui doit étre
«absorbée » par motre huile li quide. Il faut
donc wne quantité dhule suffiente pour
pouvoir évacter le calories, ce vol ume étant
forction de laquantité de pieces arefroi dir.
Mais 1a quali t¢ de Phuile varie.

Lure des causes est l'oxyd ati on, qui fait évo-
luer les caractéristiques Tout le mondea pu
constater qu'une huile de friture augmente
devicosté dans le temps, a ugmentation d ue
a ladégndation del'huile et a la fomation
de déivés liquides par ailleurs toxiques
(acoléine par exemple).

Les fabricants d’huile de trempe ajoutent
donc des aditifs antioxydants a lewrs pro-
duits, pour lutter ortre ce phénomene.
Mais certains facteurs favorisent 'oxydation,
principa leme rt, la p réence de patticules, qui
agissent comme catalyseur.

11y a essentiellement deux sources de particu-
les, cel les app ortées par les piéces a traiter et
celles prod uites par le phé noméne de trenpe.
+ Lapollution ap portée

Les pieces qui sont trempées dans lebacne
sont pas toujours propres, et vont donc
apporter des salissures dans le bain, ainsi que
de la calamine.

Cette quantité de saldés
est, en premiére am lyse,
proportionnelle a lasur-
face des pi es, et dorc 3
leurs masses.

« La pollution produite
Lamasse cha ude d esp ie-
ces trempées va produi-
re, lorsqu'elle péretre
dans I'huile, un choc
thermique. Ce choc
thermique va produire
une carbonisation de
I'huile, d’autant plus
importante que Ihuile
est debase qualité. Une
huile « premier prix »,
minénle, va carboniser
beaucoup plus qu'une
huile de synthése hautd e gamme.

Mais, a coté de cet apect« particul es», vont
sepoduire d auties produits de d gradation,
les produits liquides, comme les goudrons.

© Serthel

Comment entretenir
un bain ?

Deux problémes se posert pour I entretien
d'un bain de trempe huile. Dans le cas, d’une
sépamtion liquide/solide, il faut retirer les
matiéres en suspension du bain. C'estla, un
cas traditionnel de filtration, que I'on peut
résoudre avec difféents média filtrants,
métalli ques, ymthétiques etc.

Lorsguil $ agit d'ure séparation liq uid e/liqui-
de, ilest néessaire de reirer les goudrons et
autres déivés liquide du bain d huile. Et
dans ce cas, les filtres sont sans effet. Il faut
donc sortir de la filtration.

La solution de Lefco consiste en une injec-
tion de produits chimiques qui vont com-
plexer les résidus organiques al aide de cata-
lyseurs. Ce traitement chimique va transfor-
mer les liquides en solides, qui vont alors
pouvoir étre arrdés par une filtration méca-

Christian Bader, Lefco
Rémi Ladroue , Motul

Dossier : Equipements complémentaires

Traitement Thermique | 379 | Mai 2007 | 19

Environnement

. 3 swe
RAPPORT D'ANALYSE = s
=
L ] ELIEHT
it
e e TS
[ o
T kpamag Fancyam
oa s R —
o rern
gy | Wt
T [
Wi
s i
e waTno
ek 417 0 181 i i e
s Trim 3 £
P 1 3 i
s % )
| T I I T |
I m | & | wm | = [ |
I « T = T « T « 1 3 1
hz nique. Des réd ucteurs de forma tion d acides
Figure 1 orgari que sont égalementété ajoutés dars les
Rapport d'analyse. produitsinj edés, afin de lutter contre l'aci di-
fication des bains.

Comment est faite cette injection ? En utili-
ant la carouche de filtmtion de la série
«4416», dédi e autmitementthermique, qui
e spécial ement fabriq uée avec deux compo-
@ntsprind paux. D’une pa it, unmédi um fil-
trant destiné a assurer le seuil de filtration.
D’autre part, un support poreux va absorber
les produits chimiques et les rediffuser lente-
met pendant ladurée de vie des cartoudhes.
Cette durée de vie, limitée par laquantité de
produits préents dans la cartouche neuve,
est de huit mois environ pour une cartouche
forctionnarnt enc ontinua sondébit nominal
de 500 litres par heure.

Courbe de drasticité s

SAW No_ 18081

Client : METZ

Fraduit : Thermic 104
Temparature o'essa ; 150°C
Four : passage

Wik de reh. *Clz
25 50 75 100

125

Courbe de drasticité.

150

175
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ment complet (avec pompe), pour un bac de
4 000 litres, cofite envion 12 000 euros,
Cest-a-dire le prix de 9 000 litres d huile
(prix moyen 1,4 euro). En chiffres « ronds »,
un g oupe égale deux charges de bac. Le colt
de la filtration (toujours avec les mémes
hyp ot héses ci-dessus) revient 560 euros (8
cartouches) pour filtrer durant huit mois,
soit 240j ows. Le g o upe débi ant 4m/h, en
24 hewes il aum waitt 9 m’ ct en
240 jours 23 000 m*. Le cofit de lafiltmtion
est donc de 560 / 23 000 = 0,024 euro le m,
soit 0,000024 euro le litre Cofitd mpproche r
d'un litre d’huile neuve.

Conclusion

Le « conditionnement » des huiles de trem-
pe par le proc édé Lefco apporte une amélio-
ration de deux paramétres en général oppo-
sés la qualit® des poduits obtenus et la
diminution de cofts. On peut également
ajouter une amélioration des conditions de
travail, @r on évite le s interventions de net-
toyage des bacs, interventions faites dans des
conditions pénibles.
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Quels sont les résultats
obtenus ?

Un rapport d'analyse de la ociété Motul
(figure 1) présente des wsultats Bds Un
traitanent sur un bac non-filtrés chargé
d’huile ancienne qui ne pouvait plus donner
les dsultats demandés, a ét¢ ingall é
Letablau présmté dars la figure 1 dans la
partie Diagnostic du rapport d’analyse mon-
tre que la mise en service la pollution parti-
culaire est de 422 mg/l. Les analyses suivan-
tes montrent une diminution importante de
Ia pollution, bien que le seuil des cartouches
soit dans ce cas de 25 microns.

Le 16 novembre 2004, date du prélevement
de cette analyse (date indiquée en haut et 3
gauche du document), la pollution est de
36 mg/la 5u,et 2 mg/la 25p

De plus, on note que tous les parameétres
amalytiq ues sont bons y conpiis la dmsticité,
dont lacourbe est présentée ala figure 2.
Sans changer I'huile en service, nous sommes
revenus 3 une stuation « normale» de tra-
vail, permettart de produire des piéces
conformes.

Quelle rentabilité ?

Quelles sont les économies, étart entendu

que le filtre-conditionneur reste en fonction-

nement 24h sur 24h, y compris le week-end,
etqu'il estsuppo avoir été corrctement
dimensonné.

+ Si I'on part d’un bac propre, on supprime
tout nettoyage. Le bac reste propre, et les net-
toyages annuels sont inutiles. A noter qu'une
cartouche va @oir fixé 5kg 2 6 kg de mati éres
en suspension lors de son changement.

« U'huile neg plis changée. Seuls sont
nécessires les appoints dus aux entraine-
ments dhuile parles pieces elles-mémes
Pour étre plus précis, un denos cliats exi-
geant sur la qualité, gade son huile envi-

ron 8 ans, jusqu'au changement de four.

« Les cartouches sont capables de retenir
I'eau pé ente dans le bain. Elles vontdonc
agir comme organe de sécurité. Ure aug-
mentation brutale de la perte de charge du
filtre-conditionneur, sans raison apparen-
te,doit faire pener a une prsence deau

« Les piéces ne sontplus eb utées

Nous laisons a lutilisteur le soin de

chiffrer les éonomies ainsi ralisées Nous

popoons de chiffrer les cofts au tmvers
d’un exemple. Un groupe de conditionne-
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