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[57] ABSTRACT

A system of recirculating lubricant palm oil in a cold-
strip mill, including an iron remover for separating

‘iron from used palm oil by using sulfuric acid and
- steam available in the mill, which steam provides heat

and agitation for separating the iron as iron sulfates.
The system also removes fatty acids in the used plam
oil by saponifying them, so as to recirculate iron-free
and fatty-acid-free palm oil to the cold-strip-mill.

7 Claims, 7 Drawing Figures
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PALM OIL RECIRCULATING SYSTEM FOR
COLD-STRIP MILL

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a system of recirculating
paim oil in a cold-strip mill, and more particularly to a
system for collecting waste palm oil and recovering rea-
sonably pure palm oil for reuse in the cold-strip mill.

2. Description of the Prior Art

Palm oil has been used as a lubricant in cold-strip mill
for making steel sheets, together with cooling water.
The lubricating palm oil is collected together with cool-
ing water in an oil cellar after being used, and the palm
oil and water thus collected are discarded as waste de-
spite the fact that they still contain a considerably large
amount .of useful ingredients. Since a sizeable amount
of palm oil is used in a modern cold-strip mill, such dis-
carding of palm oil may cause an environmental pollu-
tion problem.

To mitigate such difficulty, it has been proposed to
regenerate or recover palm oil from the waste in the oil
cellar. Because of the large amount of palm oil to be
handled, the conventional palm oil recovering process
has been costly. With one of known recovering proc-
esses, the mixture of the used palm oil and the cooling
water from the oil cellar is brought to a skimming tank
for standing there for the purpose of separation of the
palm oil from the water. The palm oil thus separated in
the skimming tank is further treated by a centrifugal
separator for removing impurities therefrom. The palm
oil from the centrifugal separator is used again in the
cold-strip mill for lubrication. Such conventional palm
oil recovering process has a number of shortcomings:
namely, that the cooling water from the skimming tank
contains a comparatively large amount of palm oil, and
that the centrifugal separator cannot effectively re-
move impurities, such as iron particles, oxides of iron,
and iron salts of fatty acid, so that such impurities cause
plugging of palm oil injection nozzles at the cold-strip
mill. The plugging of the nozzles inevitably results in
degradation of steel sheets which are made by the cold-
strip mill.

Therefore, an object of the present invention is to ob-
viate the aforesaid difficulties of conventional palm oil
recirculating process in a cold-strip mill, by providing
an improved system for recovering reasonably pure
palm oil for recirculation.

SUMMARY OF THE INVENTION

A mixture of lubricating palm oil and cooling water
from a cold-strip mill is brought into a skimming tank
for separating palm oil from the water. The palm oil
thus separated at the skimming tank is chemically
treated for removal of iron and iron oxides by adding
sulfuric acid therein, decomposing iron salts of fatty
acid for removal of iron by the sulfuric acid thus added,
removing sulfates thus produced from the palm oil by
using difference of specific gravities and difference of
water solubility between the sulfates and palm oil. Fatty
acids contained in the palm oil are saponified while ad-
justing acid value thereof by adding sodium hydroxide
therein, and sodium salts of carboxylic acids thus
formed are removed from the palm oil by using the dif-
ference of water solubility between the sodium salts
and the palm oil so as to provide reasonably pure fatty
acid.
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Thus, according to a preferred embodiment of the
present invention, there is provided a palm oil recircu-
lation system for cold-strip mill using lubricant palm oil
together with cooling water and having a skimming
tank for physically separating used palm oil from water,
characterized in that the system comprises an iron re-
moving vessel, which receives the used palm oil from
the skimming tank and to which sulfuric acid is forced
together with steam from the cold-strip mill so as to
separate iron in the used palm oil as water soluble iron
sulfate, which iron removing vessel has a valve selec-
tively discharging the iron sulfates dissolved therein, a
saponifying vessel receiving the palm oil from the iron
removing vessel and caustic soda so-as to saponify ex-
cess fatty acid in the palm oil into foots, a foots separa-
tor removing the foots by using difference of specific
gravities between the foots and palm oil, and a moisture
remover removing moisture from the palm oil so as to
ready the palm oil for reuse.in the cold-strip mill.

BRIEF DESCRIPTION OF THE DRAWING

For a better understanding of the invention, refer-
ence is made to the accompanying drawing, in which:

FIG. 1 is a schematic diagram of a system for recircu-
lating palm oil in cold-strip mill, according to the pres-
ent invention;

FIG. 2 is a graph, showing the relation between acid
value of the palm oil and the rate at which sulfuric acid
is added therein;

FIG. 3 is a graph showing the relation between per-
cent loss of the palm oil and acid value of separated
palm oil;

FIG. 4 is a graph showing the relation between con-
centration of FeO in the palm oil after being treated by
sulfuric acid and the rate at which sulfuric acid is added
therein;

FIG. 5 is a graph showing the variation of acid value
of the palm oil as it is heated;

FIG. 6 is a graph showing the variation of the FeO
concentration of the palm oil as it is heated; and
" FIG. 7 is a graph showing the manner in which the
concentration of FeO in palm oil varies as it is left to
stand.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, when a steel sheet 101 is pro-
cessed through roll stands 102 in a cold-strip mill, palm
oil is injected to a cooperating pair of rolls in each
stand 102 for lubrication. The lubricant palm oil is col-
lected at an oil cellar 103. Cooling water, which is in-
jected to the roll stands 102, is also collected at the oil
cellar 103, so that the liquid in the oil cellar 103 is a
mixture of the used palm oil and the used cooling wa-
ter. This mixture is brought to a skimming tank 1, so
that the comparatively light paim oil is collected at the
top surface of fluid in the skimming tank 1, which is
then led to a scum pit 3 through a suitable conduit.
Conventionally, the oil collected at the scum pit 3 is
discarded or regenerated in a comparatively inefficient
manner for reuse in the cold-strip mill. More particu-
larly, when the palm oil from the scum pit 3 is directly
discarded, it may cause environmental pollution, while
the comparatively inefficient regeneration may cause
plugging of the injection nozzles at the cold-strip mill.
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The essential object of the present invention is to mit-
igate the aforesaid difficulties of conventional process.
Furthermore, the present invention facilitates recircu-
lation of the palm oil in the cold-strip mill.

After separating the used palm oil, the water from the
skimming tank 1 has been discarded. Since this water
still contains a certain amount of palm oil, it is prefera-
ble to further purify the water before discharging it to
the outside of the mill. According to one of preferred
embodiments of the present invention, this used water
from the skimming tank 1 is also purified by removing
residual palm oil and fatty acids therefrom.

According to the present invention, the used palm
oil, as recollected at the scum pit 3 is brought to an iron
removing vessel 6 for eliminating iron in the used palm
oil. The iron in the used palm oil is in the form of small
iron particles and in the form of chemical compounds;
i.e., iron oxides and iron salt of fatty acid. The used
palm oil from the scum pit 3 may be directly delivered
to the vessel 6, but the preferred embodiment, as illus-
trated in FIG. 1, uses a settling tank 5 between the
scum pit 3 and the vessel 6, so as to separate solid iron
particles and moisture in the tank 5. A pump 3a is pro-
vided for facilitating the delivery of the used palm oil
from the scum pit 3 to the settling tank 5.

In the embodiment of FIG. 1, the settling tank 5 acts
to separate water from the used palm oil, based on the
difference of specific gravities between them. More
particularly, when the used palm oil is left to stand in
the tank 5 for a certain period of time, the compara-
tively heavy water gather at the lower portion of the
tank 5, while the comparatively light palm oil gather at
the upper portion thereof. A valve 5b is opened to se-
lectively remove water from the tank 5, for delivering
the water to a second skimming tank 2 to be described
hereinafter. Upon complete removal of the water, the
valve Sb is closed and another valve 5c is opened and
a pump 5a is actuated to deliver the used palm oil,
whose moisture has been thus removed, to the settling
tank S.

The used palm oil contains iron in the form of pure
iron, iron oxides, and iron salts of fatty acid. The for-
mation of iron salts of fatty acid will be briefly re-
viewed. A part of the palm oil is decomposed during
the lubrication of hydrolysis, of which chemical reac-
tion is given by the following equation (1).

CH;—0—CO—R:
H—0—CO0—R3 4 3H;0—

CHy—-O0H Ri—COOH
H—OH + R:+~—COO0H

H3—~0—CO0~—R3 H+—0OH Ry—COOH
(palm oil (water) (glycerine) (fatt )
fat) acidy ‘

Here, R,, R,, and R; are alkyl groups.
The fatty acid thus formed easily reacts with free iron
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According to the present invention, the iron con-
tained in the used palm oil in the aforesaid forms of free
iron, iron oxides, and iron salts of fatty acid is turned
into water soluble iron sulfates by adding sulfuric acid
therein while heating it. To this end, the used palm oil
from the scum pit 3, or through the settling tank 5, is
delivered into the iron removing vessel 6, where the
used palm oil is mixed with sulfuric acid and heated and
agitated by steam from the cold-strip mill. It is a very
important factor of the present invention that the heat
energy which is necessary for effecting the aforesaid
chemical reaction of converting the iron in the used
palm oil to the water soluble iron sulfates is provided
by steam which is readily available in the cold-strip
mill. A steam piping 12 delivers such steam. Accord-
ingly, the system of the present invention does not re-
quire any separate heat source, but existing steam
source in a cold-strip mill can be used for ensuring the
completion of the chemical reaction of the iron sulfates
formation. Furthermore, with the present invention,
the steam is simply blown into a reaction vessel for the
iron removing operation. Whereby, both heating and
agitation of the used palm oil can be simultaneously ef-
fected by such simple blowing of the steam.

The chemical reaction for producing the iron sulfates
from the free iron, iron oxides, and iron salts of fatty
acid are as follows.

Fe + H,S0, — FeSO, + H, (2)

FeO + H,80; — FeSO, + H,O 3)

Fe,0; + 3H,S0, — Fey(50,); + 3H,0 (4)
0—CO-—R

Fe 4 Hs80y —— FeSO¢ + 2H—0~-CO—R
0—CO~—R (5)
0—CO—R

2Fg—0—~CO—R <+ 8H380: —— Fes(80¢)s + 6H~0—CO—R
0~CO—R 6)
(iron salts (sulfuric @iron (fatt

og éﬁ%y acid) sulfates) aoldg s

The iron sulfates thus formed are separated from the
palm oil by standing the mixture of the palm oil and the
sulfuric acid in the vessel 6, so as to allow the water in
the mixture to be accumulated in the lower part of the
vessel 6 due to the difference of specific gravities be-
tween the palm oil and water. The water carries the
iron sulfates as dissolved therein. Then, a valve 6b is
opened, so as to deliver only the water to a discharge
drain tank 19 to be described hereinafter. It is apparent
that the iron sulfates are transferred to a water tank 19
together with the water. Upon removal of the water,
the valve 6b is closed, and the iron-free palm oil is de-
livered to a saponifying tank 8 by a pump 6a, either di-
rectly or through a buffer tank 7.

To ensure satisfactory reactions in the iron removing
vessel 6, various conditions must be properly selected;
namely, the rate of adding sulfuric acid in the used
palm oil, the reaction temperature in the vessel, heating
time, and the duration of standing the liquid in the ves-
sel. The inventors have carefully studied those condi-
tions.
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a. Rate of adding sulfuric acid, and reaction tempera-
ture

To find out the proper rate of adding sulfuric acid in
the used palm oil, the inventors have carried out tests.
Concentrated - sulfuric acid with a concentration of
about 98% was added in specimens of the used palm oil
which consisted of 44% to 60% of palm oil and 40% to
56% of moisture and sludge. The used palm oil with the
sulfuric acid was heated at 95° to 100°C for 20 minutes
and left to stand for 4 hours. FIG. 2 shows the relation
between the rate of adding sulfuric acid by volume and
the acid value of the iron-free palm oil to be delivered
out of the iron removing vessel 6. The acid value is ex-
pressed in terms of mg of potassium hydroxide which
is necessary for neutralizing free fatty acid in the iron-
free palm oil. When this acid value is too high, the use-
ful part of the palm oil is excessively decomposed into
fatty acids, so that the ultimate yield of the palm oil is
impaired, because once the palm oil is decomposed
into fatty acids it cannot be regenerated easily. The re-
lation between the yield of the palm oil and the acid
value at the output of the iron removing tank 6 is shown
in F1G. 3. The acid value in the abscissa of FIG. 3 cor-
responds to the aforesaid acid value of the iron-free
palm oil. The loss, as shown in the ordinate of FIG. 3,
is as follows.

Loss = X—X,/X X 100

Here,

X: concentration of pure palm oil in the input to the
iron removing vessel 6 (g/lit.)

X: that part of the concentration X which is ulti-
mately delivered from a moisture remover 11 to a
palm oil tank 13.

More particularly, when the acid value of the iron-free
palm oil from the vessel 6 is about 20 mg KOH, the loss
is about 11%, namely, about 89% of palm oil in the
input to the vessel 6 can be recovered and returned to
the palm oil tank 13. The inventors have found out
that, to minimize the loss of palm oil for.improving the
yield of the regenerated palm oil, the rate of adding the
concentrated sulfuric acid is preferably less than 5% by
volume. The present invention is not restricted to such
rate of adding sulfuric acid, because the properties and
conditions of the input palm oil to the iron removing
vessel 6 varies greatly, depending on how the palm oil
is used in the cold-strip mill.

If the aforesaid concentrated sulfuric acid is used, it
is preferable to add more than 1% by volume of the
concentrated sulfuric acid in the used palm oil, be-
cause, for the purpose of iron oxide removal, less than
1% by volume of sulfuric acid is not so effective, as
shown in FIG. 4. However, the present invention is not
restricted by such minimum rate of adding sulfuric
acid.

The inventors’ tests also indicated that the preferable
temperature in the iron removing vessel 6. is between
95° and 100°C. The removal of iron is, however, possi-
ble even outside of such temperature range.

b. Heating time
Tests were made by adding 3% by volume of sulfuric
acid into specimens taken from the input to the iron re-
moving vessel 6, heating the mixtures thus prepared for
different periods of time, leaving them to stand for 4
hours, and separating the iron-free palm oil from the
water in the aforesaid manner. FIGS. 5 and 6 show the

result of the tests; namely, FIG. § illustrates the relation-

6

between the heating time and the acid value of the out-
put iron-free palm oil from the vessel 6, while FIG. 6
illustrates the relation between the heating time and the
concentration of FeO in the iron-free palm oil.

As can be seen from FIGS. 5 and 6, in the case of the
subject example, the preferable heating time is between

- 10 minutes to 20 minutes. Such numerical example,
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however, does not restrict the scope of the present in-
vention.
c. Standing time

Specimens of the used palm oil were allowed to stand
for different time periods, after being added with 3% by
volume of sulfuric acid therein and being heated and
agitated at 95° to 100°C for 20 minutes. After separat-
ing iron-carrying water from the palm oil in the afore-
said manner, the concentrations of FeO in the speci-
mens were measured. The result is shown in FIG. 7. In
this case, the standing time of 4 hours was sufficient for
substantially removing FeO from the palm oil.

Judging from the foregoing equations (1) to (6), the
iron-free palm oil from the iron removing vessel 6 con-
tains a considerably large amount of fatty acids. There-
fore, it is necessary. to remove the fatty acid therefrom,
so as to provide fairly pure palm oil which is suitable for
lubrication in the cold-strip mill. The inventors have
found out that the removal of the fatty acids can be ad-
vantageously effected by saponifying them by addition
of sodium hydroxide therein. In the embodiment, as il-
lustrated in FIG. 1, the iron free palm oil from the ves-
sel 6 is once accumulated in a buffer tank 7, and then
forwarded to a saponifying vessel 8 by a pump 7a. The
buffer tank 7 is just for temporary storage, and not es-
sential in the present invention. The chemical reaction
in the saponifying vessel 8 is as follows.

H-—-0—CO—R +NaOH — Na—0—CO—R + H.0

@®

(sodium salt of
carboxylic acld)

(fatty acid)  (sodk

hydroxide)

The rate of adding sodium hydroxide depends on the
concentration of fatty acid in the iron-free palm oil. Ex-
cess sodium hydroxide spoils the palm oil itself, so that
due care must be taken not to excessively add sodium
hydroxide. In an embodiment of the present invention,
the inventors have found out that the addition of so-
dium hydroxide in the iron-free palm oil at a rate of
10% and stirring the mixture thus formed at 60°C
proved to be satisfactory. This rate of sodium hydrox-
ide coincides with the amount of it which is theoreti-
cally required for the saponification of the fatty acid in
the iron-free palm oil.

The saponified palm oil from the vessel 8 contains so-
dium salt of carboxylic acid, which is generally referred
to as foots. To refine the saponified palm oil, the out-
put from the vessel 8 is forwarded to a foots separator
10 by a pump 8a, either directly or through another set-
tling tank 9. The output from the foots separator 10 is
forced to a moisture remover 11. The settling tank 9
partly removes the foots from the palm oil before for-
warding it to the moisture remover 11, but such settling
tank is not essential in the present invention.

In the foots separator 10, the foots, i.e. sodium salts
of carboxylic acid, are dissolved in hot water which is
separately forced therein. The hot water carrying the
foots is selectively discharged to the drain water tank
19 through a valve 10a. After draining the hot water,
the palm oil is forwarded to the moisture remover 11
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by another pump 10b. The moisture remover 11 is, for
instance a centrifugal separator or a kind of ion ex-
changer or any other suitable moisture removing de-
vice, so that moisture in the palm oil is removed.

The output palm oil from the moisture remover 11 is
delivered to an oil tank 13, from which the palm oil is
dispatched to injection nozzles for lubricating the roll
stands 102 for rolling steel sheets 101. Thus, the recir-
culation of the palm oil is completed. With the system
according to the present invention, iron contained in
the used palm oil, which is inevitable as long as it is
used for lubricating the iron rolling process at the roll-
ing stands 102, is almost completely removed before
reusing it. Whereby, the risk of hardening of the palm
oil and plugging of palm oil injection nozzles can be
completely eliminated. In the embodiment of FIG. 1,
steam heaters are provided in the settling tank 5, the
buffer tank 7, and the palm oil tank 13, for keeping the
viscosity of the palm oil in a preferable range.

According to another embodiment, fatty acids con-
tained in the used palm oil is recovered, so as to pro-
duce marketable fatty acids. By recovering fatty acids,
the risk of environmental pollution by the fatty acids
contained in the waste water is diminished. At the same
time, the economy of the palm oil recirculating system
for the cold-strip mill is noticeably improved by the by-
products which are marketable.

Referring to FIG. 1, the residual water from the skim-
ing tank 1 is re-skimmed. in another skimming tank 2.
The skimming tank 2 also receives palm oil containing
water from the settling tank §, in case such settling tank
is used. The palm oil in the skimming tank 2 is collected
by using the difference of specific gravities between the
water and the palm oil. The palm oil is collected in an-
other scum pit 4, while the water from the skimming
tank 2 is forwarded to a waste treating unit. Since the
palm oi! from the cold-strip mill is skimmed in two
stages, the risk of environmental pollution is greatly di-
minished.

The reused palm oil is forwarded from the scum pit
4 to the discharge oil tank 20 by a pump 4a and further
forwarded to a reaction vessel 21. Residual palm oil
and residual saponified fatty acids in the drain water
tank 19 are also forwarded to the reaction vessel 21
through the tank 20. The reaction vessel 21 also re-
ceives sulfuric acid and steam, so as to effect iron sepa-
ration according to the equations (2) to (6) and de-
composition of sodium salts of carboxylic acid of equa-
tion (8) into fatty acids. The iron is selectively removed
from the reaction vessel 21 by selectively opening and
closing a valve 21b, in the same manner as the valve 6b
of the iron removing vessel 6. The output from the ves-
sel 21 is forwarded into a decomposing vessel 22 by a
pump 21a. Steam and water are forced into the decom-
posing vessel 22, so as to carry out the decomposition
of the used or soiled palm oil into fatty acid, according
to the equation (1). To accelerate the decomposition
or hydrolysis, a small amount of sulfuric acid or other
suitable catalyzer may be added in the vessel 22. Mois-
ture in the decomposing vessel 22 is removed by selec-
tively actuating the valve 22b. After removing the wa-
ter, the mixture of glycerine and fatty acid is forwarded
to a temporary storage tank 23 by a pump 22a, and fur-
ther transferred to a distilling unit 24. After loading a
preheating oven 25 of the unit 24 to a proper level, a
valve 25a is closed.
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The distilling unit 24 includes a burner 34, which
heats up the preheating oven 25, wherein the mixture
of the glycerine and fatty acids is heated, as pointed out
above. The preheated mixture is transferred to a distil-
lation still 26 of the unit 24 and a valve 30a is closed.
After the contents of the still 26 is heated, a vacuum
pressure is applied thereto from a vacuum pump 28
through a valve 28a, a fatty acid receiver 31, a valve
30c, a condenser 27, and another valve 30b. Thereby,
fatty acid in the distillation still is suddenly evaporated
and pulled toward the condenser 27, where cooling
water from piping 28 acts to condensate the fatty acid.
Whereby, liquefied fatty acid is collected in the re-
ceiver 31. After a certain amount of the fatty acid is ac-
cumulated in the receiver 31, the valves 28a and 30c
are closed while opening valves 30d and 30f, and a
pneumatic pressure is applied to the receiver 31 from
a compressor 29, so as to transfer the fatty acid to a
tank 32. To deliver the fatty acid from the tank 32, the
valves 30d and 30f are closed and the valve 30e is
opened for applying the pneumatic pressure to the tank
32. The residual glycerine from the preheating tank 25
and the distillation still 26 is drained to a glycerine tank
33, by properly operating valves 25b and 26a.

The use of the line for producing the by-product of
fatty acids results in the following advantages.

1. The discharge water from the skimming tank 1 is
further cleansed for preventing environmental pol-
lution.

2. The construction and operation of the reaction
vessel 21 is similar to those of the iron removing
vessel 6, so that the entire system can be con-
structed and operated in an economical fashion.

3. Fatty acids produced in the palm oil regenerating
process can be effectively utilized, e.g., for produc-
tion of grease and soap.

The palm oil which is regenerated from the used
palm oil in a cold-strip mill by a system according to the
present invention is of high quality, which is compara-
ble with that of fresh palm oil. Physical and chemical
properties of an example of the regenerated palm oil,
which is prepared by the system according to the pres-
ent invention, is shown in Table 1, in comparison with
the corresponding properties of fresh palm oil.

TABLE 1

Item Fresh palm oil Regenerated palm oil
Acid value (mg 10£5 max 15
KOH)
Saponification value 2005 min 180
(mg KOH)
lodine value (g I) 5010 5010
FeO (% by weight) - max 0.05
Demulsification* (20 - 5'00"'~800""
seconds)
Moisture (% by max 0.5 max 0.5
weight)
Unsaponifiable max 3.0 max 3.0
matter (% by weight)
Viscosity (C.St. at 28+4 28+4
50°C)
Melting point (°C) 38+5 385

* Demulsification was determined by the method of JIS K 2517,

The specimen of the regenerated palm oil of Table 1
also proved to be substantially free from fatty acids,
which had been a cause of troubles in reusing the lubri-
cant palm oil in the cold-strip mill. Thus, the system of
the present invention provides an economical way of
recirculating palm oil in a cold-strip mill, while dimin-
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ishing the risk of environmental pollution due to direct
disposal of used palm oil.

Furthermore, with the present invention, it is also
possible to include an optional means for recollecting
fatty acid in parallel with the regeneration of the lubri-
cating palm oil. The fatty acid thus recollected is of
such quality that they are marketable for the produc-
tion of grease and soap. Consequently, the construction
cost and running cost of the overall system for the re-
generation and recirculation of the lubricating palm oil
can be minimized.

Although the present invention has been described
by referring to a preferred embodiment, it is possible to
modify the illustrated embodiment of the system, with-
out departing from the scope of the present invention.
For instance, the process which is embodied in the il-
lustrated example of recirculating palm oil in a cold-
strip mill can be also applied to recirculation of palm
oil in other kind of plant wherein the palm oil is used
as a lubricant together with cooling water. In the latter
case, the palm oil may partly react with a metal with
which the palm oil contacts during the lubrication. The
present invention provides a system for separating the
metal from the used palm oil containing the compound
between the palm oil and such metal by using a suitable
acid while heating and agitating the acid-palm oil mix-
ture. In the case of application to a cold-strip mill of
steel, the metal is iron and the acid is sulfuric acid.

We claim:

1. A palm oil recirculating system in a plant using lu-
bricant palm oil together with cooling water and having
askimming tank for physically separating used palm oil
from water, characterized in that the system comprises
a metal removing vessel, which receives the used palm
oil from the skimming tank and to which an acid is
forced while heating and agitating the metal removing
vessel so as to separate metal in the used palm oil as
water soluble metal sulfate, which metal removing ves-
sel has a valve selectively discharging water carrying
the metal sulfates dissolved therein, a saponifying ves-
sel receiving the palm oil from the metal removing ves-
sel and caustic soda so as to saponify excess fatty acid
in the palm oil into foots, a foots separator removing
the foots by using difference of water solubilities be-
tween the foots and palm oil, and a moisture remover
removing moisture from the palm oil so as to ready the
palm oil for reuse in the plant.

2. A palm oil recirculating system for cold-strip mill
using lubricant palm oil together with cooling water
and having a skimming tank for physically separating
used palm oil from water, characterized in that the sys-
tem comprises an iron removing vessel, which receives
the used palm oil from the skimming tank and to which
sulfuric acid is forced together with steam from the
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cold-strip mill so as to separate iron in the used palm
oil as water soluble iron sulfate, which iron removing
vessel has a valve selectively discharging water carrying
the iron sulfates dissolved therein, a saponifying vessel
receiving the palm oil from the iron removing vessel
and caustic soda so as to saponify excess fatty acid in
the palm oil into foots, a foots separator removing the
foots by using difference of hot water solubilities be-
tween the foots and palm oil, and a moisture remover
removing moisture from the palm oil so as to ready the
palm oil for reuse in the cold-strip mill.

3. A palm oil recirculating system according to claim
2, characterized in that the system further includes a
reaction vessel which receives sulfuric acid, steam from
the mill, and discharge waters from the skimming tank,
the iron removing vessel, the foots separator, and the
moisture remover so as to separate iron from the dis-
charge waters as water soluble iron sulfates while heat-
ing and agitating the waters by the steam, which reac-
tion vessel also decomposes the saponified fatty acids
in the discharge waters by the sulfuric acid, which reac-
tion vessel has a valve selectively discharging iron-
containing water therefrom, a decomposing vessel
which receives the output from the reaction vessel and
fresh water for decomposing residual palm oil in the
output from the reaction vessel into glycerine and fatty
acids, said decomposing vessel having a valve selec-
tively discharging water therefrom, and a distilling unit
which distills the fatty acids from the glycerine.

4. A palm oil recirculating system according to claim
2, characterized in that a settling tank is disposed be-
tween the skimming tank and the iron removing vessel,
so as to remove water from the used palm oil before de-
livering it to the iron removing vessel.

5. A palm oil recirculating system according to claim
2, characterized in that another settling tank is dis-
posed between the saponifying vessel and the foots sep-
arator, so as to remove water from the output from the
saponifying vessel before delivering it to the foots sepa-
rator, based on the difference of water solubilities be-
tween the foots and palm oil.

6. A palm oil recirculating system according to claim
2, characterized in that a temporary storage tank is dis-
posed between the iron removing vessel and the saponi-
fying vessel, so as to continuously feed the iron-free
palm oil from the temporary storage tank to the saponi-
fying vessel.

7. A palm oil recirculating system according to claim
3, characterized in that another skimming tank is pro-
vided between the first skimming tank and the reaction
vessel, so as to further recollect palm oil from the dis-

charge water of the first skimming tank.
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