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P TIN TH
BACKGROUND OF THE INVENTION

This invention relates to an oil separating method to be

-used, for ekample, in the case of separating an oil con-

tained in aqueous washing water in an emulsion state and

reusing purified water.

There has conventionally been known an oil separating
method in which air 'is blown in oil-contaminated water, and
an oil is floated with bubbles of blown air and collected
at a water surface to purify the oil-contaminated water.
However, in this conventional method, for example, even
when air is blown in water containing 6,000 ppm of the oil
over 10 hours, the oil concentration of a ﬁreated water can
be lowered only to about 4,000 ppm, so that the method is
not satisfactory in the point of separation efficiency.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an oil
separating method by which the conventional problems
described above can be solved and an oil contained in water
in an emulsion state can be separated from water with high

separation efficiency.



oL SEPARATINé VETHOD BACKGROUND OF THE | NVENTI ON

L

The first invention is an oil separating method in which
oil-contaminated water in a separation tank is mixed with
air bubbles in a bubble-generating apparatus provided at
the bottom of the separation tank to jet out said air-water
S mixture into the separation tank, wherein a surfactant is
previocusly added to the oil-contaminated water. The second
invention is an oil separating method in which oil-contami-
nated water in a separation tank is mixed with air bubbles
in a bubble-generating apparatus provided at the bottom of
10 the separation tank to jet out said air-water mixture into
the separation tank, wherein a surfactant and an antifoamer

are previously added to the oil-contaminated water.

BRIEF DESCRIPTION OF THE DRAWINGS
15
Fig. 1 is a sectional view showing an embodiment of using
an ejector as a bubble-generating apparatus.

Fig. 2 is a sectional view showing an embodiment of using a
20 static mixer as a bubble-generating apparatus.

Fig. 3 is a sectional view showing an embodiment of using a
nozzle having a special structure (MJP) as a bubble-gener-
ating apparatus.

25
Fig. 4 is a graph showing oil concentrations of a treated
water when polyoxyethylenedodecylamine is added at various
concentrations to oil-contaminated water as a surfactant.

30 Fig. 5 is a graph showing oil concentrations of a treated
water when alkyl tri-methylammonium chloride is added at
various concentrations to oil-contaminated water as a

surfactant.

35 Fig. 6 is a graph showing oil concentrations of a treated

water when dodecyl tri-methylammonium chloride is added at
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5 This invention relates to an oil separating nethod to be used, for
exanple, in the case of separating an oil con- tai ned i n aqueous
washi ng water in an emnul sion state and reusing purified water. 10
There has conventionally been known an oil_ sgparating met hod i n which
air is blown in oil-contam nated water, and an oil is floated with
bubbl es of bl own air and coll ected at a water surface to purify the

oi | - cont ami nat e¥2RAPBFE, CONCERERRRAGNS 4P 1Hils COFTFERIRERA WAELKOAS Ror
exanpl e, even 13yrwheBaatl is blown in water containing 6,000 ppm of the
oi | over 10 hours, the oil concentration of a treated water can be
| owered only to about 4,000 ppm so that the nethod is not satisfactory
in the point of FigpaPaisoa gfdpltismsying oil concentrations of a treated

S water when alkyl di-methyl benzylammonium chloride is added
at various concentrations to oil-contaminated water as a

surfactant.

Fig. 8 is a graph showing oil concentrations in a treated
10 water when alkyl di-methylbetaine is added at various con-

centrations to oil-contaminated water as a surfactant.

Fig. 9 is a gréph showing the results of using polyoxy-
ethylenedodecylamine as a surfactant and dimethylpoly-
15 siloxane as an antifoamer in combination.

Fig. 10 is a graph showing the results of oil separation

only by air bubbles in comparison with the results of oil

separation of the present invention (10 ppm of polyoxy-
20 ethylenedodecylamine is added as a surfactant).

DESCRIPTION OF THE PREFERRED EMBODIMENTS

'As the bubble—generating apparatus, there may be used, for

25 example, an apparatus having a structure as shown in Fig. 1
that an ejector 2 and a pump 3 are provided at the bottom
of a separation tank l; oil-contaminated water in the
separation tank 1, which is sucked by the pump 3, is jetted
out through a nozzle 4 of the ejector 2; outside air is

30 sucked in an air-sucking room 5 by utilizing negative pres-
sure generated by jét; and the outside air is made bubbles
in the ejector 2 and jetted out into the separation tank 1

together with the oil-contaminated water sucked.

35 Also, there may be used an apparatus having a structure as
shown in Fig. 2 that a static mixer 6 is used as a bubble-

—_—
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20 SUMVARY OF THE | NVENTI ON An object of the
present invention is to provide an oil separating nethod by which the
conventi onal probl ens descri bed above can be sol ved and an oi
contained in water 25 in an emul sion state gan be separated from water
wi th high separation efficiency.
generating apparatus; and air sucked from an air-sucking
inlet 7 is jetted out into the separation tank 1 while
mixing the air with oil-contaminated water sucked by a pump

3 in the static mixer 6.

Further, there may be used a nozzle (Mochizuki Jet Pump,
trade name, manufactured by FSK Inc., abbreviation: MJP)
having a special structure as shown in Fig. 3 that an air-
sucking inlet 9 and a oil-contaminated water-sucking inlet

10 10 are provided at around the end of a nozzle 8. In addi-
tion thereto, there may be used an apparatus having a
structure that oil-contaminated water and air are sucked
simultaneously from a sucking side by utilizing a vortex
turbine pump_and mixed under stirring with a turbine impel-

15 1ler thereof. ‘As described above, the kinds and structures
of the bubble-generating apparatuses are not particularly
limited. However, as shown in the embodiments described
below, when MJUP shown in Fig. 3 is used, particularly

) excellent separation efficiency can be obtained.

20
As the surfactant, an cationic, nonionic or ampholytic
surfactant is preferably used. As the cationic surfactant,
there may be used aliphatic or aromatic quaternary ammonium
salts, a heterocyclic quaternary ammonium salt and an

25 aliphatic amine salt. As the aliphatié quaternary ammonium
salt, there may be used, for example, alkyl tri-methylammo-
nium chloride and so forth; as the aromatic quaternary
ammonium salt, there may be used, for example, alkyl di-
methylbenzylammonium chloride and so forth; as the hetero-

30 cyclic quaternary ammonium salt, there may be used, for
example, alkylimidazoliﬁium chloride and so forth; and as
the aliphatic amine salt, there may be used, for example,
polyoxyethylenealkylamine and so forth. Purther, as the
nonionic surfactant, there may be used ether type (e.g.

35 polyoxyethylene alkyl ether and so forth), ester type (e.g.
polyethylene glycoi fatty acid ester and so forth), ether-

—_— _
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Substitute sheet - 5 August 1998 - 2-

The first enbodi nent of the invention is an oil separating nethod I n
whi ch oil-contam nated water in a separation tank is m xed with air
bubbl es in a bubbl e-generating apparatus prow ded at the bottom of the
separation tank to jet out said air-water mxture 5 into the separation
tank, wherein a surfactant is previously added to the oil-contam nated
wat er. The secon@SéfBo8YREnteod - tPRLYOXYeshKiane Srnbitan Sattyepaist pRger

met hod in which @inl- eantaﬁtnata@ki nltrdﬁrﬂcdrﬂ:airﬁ.@@a&@beoﬂet @nkpb&ymcyed

wi th air bubbles i bubb rat par provi
bottom of the 1oet§¥§§P8?%5%f%%_ %3“? %\3?%?8 into
t he surfactant, there may be used imidazollnlum betaine (e.gq.

5 2-alkyl-N-carboxymethyl-N-hydroxyethyl imidazolinium
betaine and carboxy betaine (e.g. alkyl di-methylbetaine).
Further, aé the antifoamer, there may be used an alkyl-
modified polysiloxane (e.g. dimethylpolysiloxane and so
forth), a higher alcohol (e.g. octyl alcohol, 2-ethylhexyl

10 alcohol and so forth), diisococtyl ether and so forth. The
amount of the surfactant to be added to oil-contaminated
water is preferably 5 to 30 ppm, more preferably 10 to 20
ppm. The amount of the antifoamer to be added is prefer-

) ably 10 to 40 ppm; more preferably 15 to 30 ppm. If the

15 amounts of the surfactant and the antifoamer exceed 30 ppm

- and 40 ppm, respectively, their actions on emulsification
of an oil are strong, whereby the separation rate of the
0il is made slow. On the other hand, if said amounts are
less than 10 ppm and 15 ppm, respectively, oil separation

20 itself cannot be effected.

According to the present invention, by adding the surfac-
tant or adding both the surfactént and the antifoamer,
agglomeration of oil particles is accelerated, and the

25 agglomerated oil particleé are floated with air bubbles,
whereby o0il separation can be effected with much better
efficiency than that of the prior art. The present
invention is described in detail by referring to the
following embodiments.

30 _ _
A predetermined amount of city water was charged into an
inner portion of.a separation tank having a volume of 250
/, and then a water-insoluble machining o0il (produced by
Idemitsu Kosan, trade name: DAPHNE CUT ST-30) was charged

35 into the separation tank so that the o0il concentration of
oil-contaminated water in the separation tank became 6,000

\
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separation tank, wherein a surfactant and an antifoaner are previously

added to the oil-contam nated water. BRI'EF DESCRI PTI ON OF
THE DRAWNGS 15 Fig. 1A is a sectional view show ng an enbodi nent of
usi ng an ej ector as a bubbl e-generati nggappar at us. Fig. 1Bis a

schematic view showi ng the ejector depict ed in Fig. 20 1A in conjunction
with a punp and a separation tgnk. a sectjonal_view

showi ng an enmbod®PBnt Bf ARGUAFIRI 2 pug‘Pat?l' tﬁ?x@?'f aSOREHIA e HATSE i3y

apparat us. the vicinity of a water surface and air existing on said
water surface were sucked from an air-sucking inlet 9 of
MJP as a bubble-generating apparatus andlthe charged city
5 water and water-insoluble machining oil were mixed for 10
minutes to prepare oil-contaminated water containing an oil
in an emulsion state. This oil-contaminated water was
sucked by a pump 3 at a flow rate of 60 7 per minute, mixed
with air bubbles in wvarious bubble-generating apparatus and
10 Jjetted out into the separation tank to effect oil separa-
tion. The air-sucking amount at this time was 1.2 / per
minute. The results obtained by adding polyoxyethylene-
dodecylamine (préduced by Nippon 0il and Fats Co., Ltd.,
trade name: NYMEEN L-201, the same applies to the following
15 . descriptions) at various concentrations to this oil-con-
taminated water (In this embodiment, the surfactant was
added to the oil-contaminated water received previously in
the separation tank, but in a system in which oil-contami-
nated water is introduced into a separation tank continu-
20 ously, it is preferred that a surfactant is previously
added to the oil-contaminated water to be introduced into
the separation tank. The same applies to an antifoamer
described below) and carrying out treatment for 8 hours are
shown in Fig. 4. In Fig. 4, "0o", "A", "X" and "-" show the
25 results obtained by using an ejector, a static mixer, a
turbo mixer and MJP as a bubble-generating apparatus,
respectively (the same applies to the following figures-
except for Fig. 10).

30 Here, the oil concentration on the axis of ordinate was

measured according to the following manner.

1) By a constant temperature dryer equipped with a
thermoregulator, a glass beaker having a volume of 300 cc
35 is dried at 95 °C for 2 hours or longer.

Ths&ma}hsan

T




25 Fig. 2B is a schematic view showing the static mxer depicted in _
Fig. 2A in conjunction with a punp and a separation tank. Fig. 3Ais

a-secti onal
speci al

structure (MIP) as a bubbl e-generatjrg 30 appar at us.

vi ew showi ng an enbodi ment of using a "nozzl e having a
Fig. 3B

is a schematic view showi ng the nozzle depicted in Fig. S 3AnN
conjunction with ﬁ punp and separation tank. 35 Fig. 4 is a graph
ghtrabto

showi ng oi

conc

AT Srectionif hplpncs (minigwanscale: 1 mg), the

pol yoxyet hyl enedwdight afdefined s Wydded thet abover dolied glasensesksBtwHNS

oi |

10

15

20

25

30

35

to oiI-contanina&ggsﬁgégr as a surfactant. Fig. 5is a graph show ng
concentrati ons o

a treated water

3) 100 cc of sample water collected from a lower portion
of a separation tank is charged into the above glass beaker
the weight of which has been measured, and the weight
(defined as Wjg, wherein i = 1 to n, and n is the number of
sample-collecting times) of said glass beaker is measured
by the above electronic balance.

4) _The glass beaker containing the above sampie water is
placed in the above dryer, and said sample water is evapo-
rated (at 95 °C for about 20 hours).

5) The weight (defined as Wje, wherein i and n have the
same meanings as described above) of the glass beaker in
which the sample water has been evaporated is measured, and
the oil concentration (defined as Cj, wherein i and n have
the same meanings as described above) is determined accord-
ing to the following equation.

{ (Wie—Wo) / (Wis~Wo)} x 106 = C; (ppm)

As shown in Fig. 4, by the treatment for 8 hours, the oil
concentrations of the oil-contaminated water were reduced
from the initial one of 6,000 ppm to about 40 to 300 ppm.
It was found that when the nozzle (MJP) having a special

structure shown in Fig. 3 was used as a bubble-generating
apparatus, the most excellent separation efficiency was

obtained.

In the same manner, the embodiment of adding alkyl tri-
methylammonium chloride (produced by Nippon 0il and Fats
Co., Ltd., trade name: Cation ABT3-500) as a surfactant is

shown in Fig. 5, the embodiment of adding dodecyl tri-

'i"his Sheet Has Been Re;ilace
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40 when al kyl tri-nmethylamoniumchloride is added at various

concentrations to oil-contam nated water as a surfactant. Fig. 6 is a
graph showing oil concentrations of a treated water when dodecyl
tri-methyl ammoni um chloride is added at _ _

-3- Substitute sheet - 5 August 1998 vari ous concentrations to

oi | -cont am nated water as .a
methylammonium chloride (produced by Kao Corp., trade name:

QUARTAMIN 24P) as a surfactant is shown in Fig. 6, the
embodiment of adding alkyl di-methylbenzylammonium chloride
{produced by Nippon 0il and Fats Co., Ltd., trade name:

5 Cation F2-50) as a surfactant is shown in Fig. 7, and the
embodiment of addihg alkyl di-methylbetaine (produced by
Nippon 0il and Fats Co., Ltd., trade name: NISSAN ANON BF)
as a surfacﬁant is shown in Fig. 8, respectively.

10 Fig. 9 is a graph showing the results of using polyoxy-
ethyvlenedodecylamine as a surfactant and dimethylpoly-
siloxane (produced by Sinetsu Chemical Co., Ltd., trade
name: KM73) as an antifoamer in combination. As can be
seen from Fig. 9, when the surfactant and the antifoamer

15 are used in combination in oil-contaminated water, not only
it is possible to achieve separation efficiency equivalent
to that of the case of using the surfactant alone, but also
foaming at the water surface of the separation tank can be
suppressed, whereby collection of the separated and floated

20 0il can be carried out easily.

Fig. 10 is a graph showing the results obtained by carrying
out oil separation only by air bubbles without adding the
surfactant and the antifoamer for comparison (In the.same

25 figure, refer to "-". Incidentally, MJP was used as a
bubble-generating apparatus) in comparison with the results
obtained by adding 10 ppm of polvoxyethylenedodecylamine
(In the same figure, refer to o0 Incidentally, MJP was
used as a bubble-generating apparatus). As can be clearly

30 seen from the graph of Fig. 10, while the oil concentration
after treatment for 8 hours is about 3,000 ppm in the con-
ventional method carried out without using the surfactant
and the antifoamer, the o0il concentration is reduced to
about 250 ppm even by treatment for 5 hours when the

35 surfactant is used. Thus, it can be seen that the effect

of the present invention is significant.

-
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surfactant. Fig. 7 is a graph show ng oil concentrations of a treated

5 water when al kyl di-nmethyl benzyl anmoni um chl oride is added at
various concentrations to oil-contam nated water as a surfactant.

Fig. 8 is a graph showing oil concentratiansgin a treated 10 water when

al kyl di-nethylbetaine I s added at vari ous con- centrations to

oi | -contam nat e surfact ant I S a.graph _show ng the
results of usi n% %‘9.%6% gove, accordlng to tc‘he presentg 1rRrensc1on,

agglomeratlon of o0il particles contained in oil-contami-

nated water in an emulsion state is accelerated by adding a

surfactant and/or an antifoamer, and said agglomerated oil
5 particles are floated with air bubbles, whereby oil separa-

tion can be effected with much better efficiency than that

of the prior art. Thus, the present invention is suitable

for the case of separating an oil contained in aqueous

' washing water and reusing water, so that the present inven-
10 tion contributes greatly to the industry.

N T



et hyl enedo ' urfactant and di met hyl poly- 15 siloxane as an
anti f oaner | m %ﬂhiﬂﬂﬂglﬁﬂﬂ- Fig. 10 is a graph showing the results of
Ol e 5 a

oi | separat i r bubbles in conparison with the results of

oi | separation of the present inventioag(10 ppm of pol yoxy- 20
et hyl enedodecyl am ne i s added as a surfactant). DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS As the bubbl e-generating apparat us,

there nmay be u§edifsr 25 exanpl e, an apparatus having a structure as shown
in Fig. Aand Fig. 1B

1. An oil separating method in which oil-contaminated

_water in a separation tank is mixed with air bubbles in a
5 bubble-generating apparatus provided at the bottom of the

separation tank to jet out said air-water mixture into the

separation tank,

' wherein a surfactant is previously added to the oil-

contaminated water.

10
2. The method according to Claim 1, wherein in addition
to the surfactant, an antifoamer is previously added to the
oil-contaminated water.

15 3. The method according to Claim 1, wherein the surfac-

tant is added in an amount of 10 to 20 ppm.

4. The method according to Claim 2, wherein the surfac-
tant and the antifoamer are added in amounts of 10 to 20
20 ppm and 15 to 30 ppm, respectively.

This Sheet Has Been Reﬂ
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i icl uding an ejector 2 and a punp 3 which are provided at the bottom

tam nat ed of a separation water in the
separation tank 1, which is sucked by the punp 3, is jetted out through
a nozzle 4 of the ejector 2. Qutside air is 30 sucked in an air-sucking
room5 by utilizing negative pres- sure generated by the jet; and the
outside air de nto bubbl es in the ejector 2 and jetted out into

t he separaﬂtnﬁ%ngl ﬁ ) together with the oil-contam nated water sucked
35 Also, there may be used an apparatus having a structure as shown in

Fig. 2A wherein a static mxer 6 is used as a bubbl e-

Disclosed is an oil separating method in which oil-
contaminated water in a separation tank is mixed with air
S bubbles in a bubble-generating apparatus provided at the
bottom of the separation tank to jet out said air-water
mixture into the separation tank,
wherein a surfactant and/or an antifoamer are(is)
previously added to the oil-contaminated water.

Figure 3 - is to accompany the abstract wheh published.
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Substitute sheet - 5 August 1998 apparatus. As shown in
Fig. 2B, air generating apparatus. As showned.iin Fig. 2B air sucked
froman air-sucking inlet 7 i jetted out i iiQ S51ae NIGUS :
whil e . -2 -

The first_embodiment of the invention is an oil separating method

- in which oil-contaminated water in a separation tank is mixed
with air bubbles in a bubble-generating apparatus provided at the
 bottom of the separation tank to jet out said air-water mixture
5 into the separation tank, wherein a surfactant is previously added
~ to the oil-contaminated water. The second _embodiment of the.
invention is an o0il separating method in which oil-contaminated -
water in a separation tank is mixed with air bubbles in a
bubble-generating apparatus provided at the bottom of the
10 separation tank to jet out said air-water mixture into the
separation tank, wherein a surfactant and an antifoamer are
previously added to the oil-contaminated water.

BRIEF DESCRIPTION OF THE DRAWINGS

15
Fig. 1A is a sectional view showing an embodiment of using an
ejector as a bubble-generating apparatus.

- Fig. 1B is a schematic view showing the ejector depicted in Fig.
20 1A in conjunction with a pump and a separation tank.

Fig. 2A is a sectional view showing an embodiment of using a
static mixer as a bubble-generating apparatus.

25 Fig. 2B is a schematic view showing the static mixer depicted in
Fig. 2A in conjunction with a pump and a separation tank.

Fig. 3A is a sectional view showing an embodiment of using a
nozzle having a special structure (MJP) as a bubble-generating
30 apparatus.

Fig. 3B is a gchematic view showing the nozzle depicted in Fig,
. .3A in conjunction with a pump and a separation tank.

35 Fig. 4 is a graph showing oil concentrations of a treated water
when polyoxyethylenedodecylamine is added at various
concentrations to oil-contaminated water as a surfactant.

: 'Fig. 5 is a graph showing oil concentrations of a treated water
40 when alkyl tri-methylammonium c¢hloride is added at various
concentrations to oil-contaminated water as a surfactant.

'Fig. 6 is a graph showing oil concentrations of a treated water
when dodecyl tri-methy i ide.is..added-at
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m xing the air with oi I - cont am nated water sucked by a punp 3 in the
statie mxer 6. 5 Further, there may be used a nozzle (Nbchizuki Jet
Punp, .~ trade name, manufactured by FSK Inc., abbreviation:

havi ng ‘a special structure as shown in Fig- 3A—\ME§!§§L§LIM_UQQ$M§DQ
inlet.:9-and an oil-contam nated water-sucking inlet 10 10 are provided at

around the .end Qiaﬁél%zéc?n@entéa'h%ﬁ@ to oi tbgﬂtgﬂgfﬁ&@g VHELE §BY,be used
an apparat us havin structure at oil-contamnated water and air are
"~ sucked - si rrul-‘imfytfrom a suck| ng side by utilizing a vortex
turbine purrp and m xed under stirring with a turbine |rrpel 15 ler

t hereof ..  As described above, the and structu of the

bubbl e'ge'nerati g"%‘ppar’éﬁ P FAR S E‘S{”"Bgr?%uf:gpf:ﬁn ratf?ﬁ?t%g ﬁ'ﬁ\ﬁ/%‘?

as shovvn in Bhe warmdivwiesn 2 ldodcdibeéthyl benzylammonium chloride is added

at wvarious concentrations to oml-con;am;nated wate* as a

surfactant.

Fig. 8 is a graph'showing oil concentrations in a treated
'10 water when alkyl di-methylbetaine is added at wvarious con-
centrations to oil-contaminated water as a surfactant.

Fig. 9 is a grap_h showing the results of using polyoxy-
ethylenedodecylamine as a surfactant and dimethylpoly-
15 siloxane as an antifoamer in combination.

Fig. 10 is a graph showing the results of oil separation

only by air bubbles in comparison with the results of oil

separation of the present invention (10 ppm of polyoxy-
20 ethylenedodecylamine is added as a surfactant).

DESCRIP N i PREF = DI

As the bubble-é‘enérating apparatus, there may bﬁ used for

-
-]‘g !B
25 example, an apparatus having a Etr#cture as sEown 1?45‘4@-.—1-
W 1C

that. an ejector 2 an a Ere provided at the bottom .
3 dl p& f- taminated

of a separatlon[ﬁmmater in the
separation tank 1, which is sucked by the , 1s jetted

8ut51de L.
out through a nozzle 4 of the@mv_m air is

30 sucked in an alr-%uck ing room S by utilizing negatlve pres-

sure generated by/jet; and the outside air is made ubbles
in the ejector 2 and jetted out into the separation tank 1
together wi'th the oil-contaminated water sucked.

35 Also, there may be used an apparatus having a structure as

shown in a4 static mixer 6 is used as a bubble-

Thié is the replacement sheet
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bel ow, when the MIP shown in is used a particularly excel | ent

separation efficiency can be obtained. 20 As the surfactant, a
'cationic, nonionic or anpholytic surfactant oreferably used As the
cationic surfactant, there may be used_alyi p& ' 801 994

amoni- um salts, a heterocyclic guat . mn'g m sal t gt{\lq an 25
uc‘k;e‘d“EFi'aEw]“i Eélﬂhi Bifatahirdo

al i phatic am ne salt. As tRePEH-Fph
may be used, forg%&%ﬁiﬁ%ng , S

forth; as the arbmhét c7 gistjittady out lamnharrsealaract.herEan’aylbehuked for
exanpl e, al kyl dissng (R YLDGNZY] BTFORLHALAEELACaRE-S0uERES Doy S bl

hetero- 30 cyclI ¢ quaternary amoni Um sa ere nay be used
exanmpl e, al kyl i i} db2oFhei 2R SHXEE .&nd so forth; and as the aliphatic

am ne salt, shere may be used, for exanple,

Further, there may be used a nozzle (Mochizuki Jet Pump,
trade name, manufactured by FSK Inc., abbreviation: MJP)

. 3A wherein_ .
having a special structure as shown i s an air-
sucking inlet 9 and%oil-contam_inated water-sucking inlet

10 10 are provided at around the end of a nozzle 8. In addi-
tion thereto, there may be used an apparatus having a
structure that oil-contaminated water and air are sucked
simultaneously from a sucking side by utilizing a vortex
turbine pump anéd mixed under stirring with a turbine impel-

15 ler thereof. As described above, the kinds and structures
of the bubble-generating apparatuses are not particularly
limited. However, as shown in the embodiments described
below, whéﬁ?ﬁip shown in is used;%particularly

) excellent separation efficiency can be obtained.

20 a
As the surfactant, -8 cationic, nonionic or ampholytic
surfactant is preferably used. As the cationic surfactant,
there may be used_aliphatic'or aromatic quaternary ammonium
salts, a heterocyclic guaternary émmonium salt and an '

25 aliphatic amine salt. As the aliphatic guaternary ammonium
salt, there may be used, for example, alkyl tri-methylammo-
nium chloride and so forth; as the aromatic gquaternary
ammonium salt, there may be used, for example, alkyl di-
methylbenzylammoni um chloride and so forth; as the hetero-

30 cycllc quaternary ammonium salt, there may be used, for
example, alkylimidazolinium chloride and so forth; and as
the aliphatic amine salt, there may be used, for example,
polvoxyethylenealkylamine and so forth}”]Further( as the
nonionic surfactant, thgre may be‘used]§?¥s§ type (e.g.

35 polvoxyethylene alkyl ether and so forth);ZEBter type (e.g.
polyethylene glycol fatty acid ester and so forth), ether-

This is the reptacement sheet
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pél yoxyet hyl eneal kl yl ami ne and so forth. Further, as the
an + nonmionic surfactant, there may be used an ether type (e
an 35 pol yoxyet hyl ene aIkyI ether and so forth) an_.ester t

pol yet hyl ene glycol fatty acid ester and so.fcg,r.ﬁMEﬁ.éLee 5AUQUSt 1998
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10

15

20

25

30

35

ester type (e.g. polyoxyethylene sorbitan fatty acid ester
and so forth) an itrogen-containing type_(e.g, polyoxy-

_ ethylenealkylamine and so forth). As the ampholytic

surfactant, there may'be used imidavolinium betaine (e.g.
2- alkyl -N-carboxymethyl-N-hydroxyethyl imidazolinium
betaine and carboxy betaine (e.g. alkyl di-methylbetaine).
Further, as the antifoamer, there may be used an alkyl-
modified polysiloxane (e.g. dimethylpolysiloxane and so
forth), a higher alcohol (e.g. octyl alcohol, 2-ethylhexyl
alcohol and so forth), diisooctyl ether and so forth. The
amount of the surfactant to be added to oil-contaminated
water is preferably 5 to 30 ppm, more preferably 10 to 20
ppm. The amount of the antifoamer to be added is prefer—
ably 10 to 40 ppm; more preferably 15 to 30 pom. If the
amounts of the surfactant and the antifoamer exceed 30 DM
and 40 ppm, respectively, their actions on emulsification
of an oil are strong, wnereby the separation rate of the
oil is made slow. On the other hand, if said amounts are
less than 10 ppm and 15 ppm, respectively, oil separation'
itself cannot be effected.

According to the present invention, by adding the surfac-
tant or adding both the surfactant and the antifoamer,
agglomeration of oil particles is accelerated, and the
agglomerated oil particles are floated with air bubbles,
whereby oil separation can be effected with much better
efficiency than that of the prior art. The present
invention is described in detail by referring to the
following embodiments.

A predetermined amount of city water was charged into an

inner portion of.a separation tank having a volume of 250

'/, and then a water-insoluble machining oil (produced by

Idemitsu Kosan, trade name: DAPHNE CUT ST-30) was charged
into the separation tank so that the oil concentration of
oil-contaminated water in the separacion tank became §,000

This.is the replacement sheet
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"ester type (e.g. polyoxyethylene sorbitan fatty acid ester and so
forth) an itrogen-containing type (e.g. polyoxy- et hyl eneal kyl am ne
and so forth). As the anphol ytic surfactanf;.there may he useq

i mi dazol i ni umbetaine (e.g. 5 2-alkyl-Ncar S
i m dazolinium - betaine and carboxy betaine (e.g. al kyI

di - met hyl bet-ai ne hel t f ' ;
al’kyl -~ - nodi %’P@d p8¥y§f"{-"6§%1jhré§i?e %umdlrgn‘:at% y-écll?’ %%ﬁg‘g% 43€C-20n
forth), a hi gher chicuonf by gof ontwdtes coimiace anchylire s S1619aPBoRaidand
so forthy, dllsoggggt Eﬁgféc?ngefg doctdn £ an alfNHWé&hn@flhu%t 9 of

~surfactant. to be a to ol contam nated . - wat er ref r abl to 36
ppm- .nore pref er ¥9Fyagoat Bubple-gengragl qQK?Qﬁﬁﬁﬁﬁk%ﬂa1Fhé SF rcf5vbe
aﬂded is prefgr- water ahbywé.ﬂei'euﬂébnmﬂ,e mieceh ipriefe redldl yvel'@ max86 Fpm 10f

t he B _

mlnutes to prepare 011 contaminated water containing an oil
in an emu1510n state. This oil-contaminated water was
sucked by a pump 3 at a flow rate of 60 ’per minute, mlxed
_w1th air bubbles in ‘various btbble—generatlng ‘apparatus and
10 '_Jetted out into the separation tank to effect oil separa- :

tion. The alrusuﬁklng %mount at this time was 1. 2 / per

‘minute. tmha-results obtained by adding polvoxyethvlene-
dodecylamlne (produced by Nlpnon 0Oil and Fats Co., Ltd.,

_ trade name: NYMEEN L-201, the same applies to the Following

15 _deseriptidns) at varlous conceqtrepﬂoqf to this oil-con-

this treatment hours.
aminated wa -ex, r this embodiment, the surifactant was

added to the 011 contaminated water received previously in
the separatlon tank, but in a system in which oil-contami-
'nated water is’ introduced into a separation tank continu-
20 ously, it is preferred that]e surfactant ié previously
added to the oil-contaminated water to be introduced into
the separation tank. . The same applies to an antifoamer

described and- - b , or—8hou :
| :sﬂuua;_;n_sag*—4+( In Fig. 4, 0", *A*, "X" and "-" show the
25 results obtained by using an ejector, a static mixer, a

- eifh_ . turbo mixer and MJP as a bubble-generating apparatus,

respectively (the same applieéfto the following figures
‘except for Fig.. 10). '

: 'In Fig. &4,. . L _
30 —hﬁ;ar%phe 0il concentratlon on the axis of ordlnate was

measured accord;ng to the :ollqwxng manner.
1) By a constant temperature dryer equipped with a

thermoregulator, a glass beaker having a volume of 300 cc
35 is dried at_95_fC for 2 hours or longer.
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"15 anounts of the surfactant and the antifoanmer exceed 30 ppm and 40
ppm :respectively, their actions on. enuIS|f|cat|on : of an oil are
.strong, whereby the separation rate of the i de sl Oqfdag
other hand, if said anounts are | ess 't hamy 1 u - us .
respectively, oil separation 20 itself cannot be effected. Accordi ng

to the present | Vent'Ongghé}eggkggéégﬁafgﬁégcémln%mﬁﬁn c&{e 20 g, bog et he

surfactant and t anti% Oer a articles 1s

accel erated, andweights (dgfdhederatée) AT He 13RIER da‘r’ee‘?ol%sé’d Reakeniyas
bubbl es, wher, Qg separation can be effected with nuch better
efficiency than that of the prior art. The present I nvention is
described in detail by referring to the

S 3) 100 cc of sample water collected from a lower portion
of a separation tank is charged into the above glass beaker

the weight of which has been measured, and the weight
(defined as Wjs, wherein i = 1 to n, and n is the number of

sample-collecting times) of said glass beaker is measured
10 by the above electronic balance.

4) _Thé glass beaker containing the above sample water is
‘placed in the above dryer, and said sample water is eQapo-
rated (at 95 °C for about 20 hours).
15 | '
5) The weight (defined as Wje, wherein i and n have the
same meanings as described above) of the glass beaker in
which the sample water has been evaporated is measured, and
the oil concentration (defined as C;, wherein i and n have
20 the same meanings as described above) is determined accord-

. . equation:
- ing to the following eguation.

((Wie‘wo)/<Wis-Wo)} x 106 = C; (ppm)

25 As shown in Fig. 4, by the treatment for 8 hours, the cil
- concentrations of the oil-contaminated water were reduced
from the initial one of 6,000 ppm to about 40 to 300 ppm.
It was found that when the nozzle (MJP) having a special
structure shown in was used as a bubble-generating
30 apparatus, the most excellent separation efficiency was

obtained.

In the same manner, the embodiment of adding alkyl tri-
methylammonium chloride (produced by Nippon 0il and Fats
35 Co., Ltd., trade name: Cation ABT;-500) as a surfactant is

shown in'égéb:é%hbhe embodiment of adding dodecyl tri-
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fol | owi ng enbodi nents. 30 A predeterm ned anount of city water was

charged into an i nner portion of a separation tank having a vol une of
250 /[, and then a water-insol uble nachining oil .(produced b

| demi t'su Kosan, trade name: DAPHNE CUT ST-303 ibstifiite sheet- 5i

separation tank so that the oil concentration of 7+ oil-contam nated wat er

in the: sgpargtlontgqu bggggg ghPorlde (produced by Kao COrp trade name:

QUARTAMIN 24P) as a surfactant 15 shown in the
embodiment of adding alkyl: dl-methylben ylammonlum chloride
(produced by Nippon Oil and Fats Co., Ltd., trade name:

5 Cation F2-50) as a surfactant isishqwn id4;k%::I:‘and the
embodiment of ad&ing alkvl di-methYIbetaine {(produced by
Nippon 0il and Fats Co., Ltd., trade name: NISSAN ANON BF)
as a surfaéﬁant is shown in Fig.;a,_respectively.'

10 Fig. 9 is a graph showing the reéults of using polyoxy-
_ ethylenedodecylamine as afsﬁ:factént and dimethylpoly—
S siloxane (produced by Sinetsu Chemical Co., Ltd., trade
| o name: KM73) as an antifoamer in combination. As can be
seen from Fig. 9, when the surfactant and the antifoamer
15 are used in combination in oil-contaminated water, not only
it is possible'to achieve_sepa:éticn efficiency ecuivalent
to that of the Case'of using the surfactant alone, but also
foaming at the water surface of the separation tank can be
suppressed, whereby collection of the separated and floated
20 . o0il can be carried out easily. '

Fig. 10 is a graph show-n;

N0 0 M -/
ou; oil separ at*on only bv a*r buno‘e: w1bnout adal
periods

the *esulusAobtalned by carrylng

25 Juﬁpuair—seéea—ée- ZFfLasuHH&aa=al%aa—é&ﬁLaau;Amsed_as_a_
—~bubble=generating—2apparatusl in comparison with the resul;s

obtained by ac@;ng_ao pem of polvoxve;anenedodecylamlne
nd ated 3 0 h open boxe i 1

zati zat As can be clearly

30 seen from the graph of Fig. 10'-while the oil concentration

aftex treatment for 8 bou*s is abouu 3,000 ppm in the con-
ventional meunod carried out wz hout using the surfactant
and the antifoamer, the oil con; ntration is recducedé to
about 250 ppm even by treatmenc fo'-S hours when the

35 surfactanc is usedf”'Tth, it can be seen that the effect

of the present inventicn is significant.
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ppm By actuating a punp 3, the oil-contami nated water in the vicinity
of a water surface and air existing on said wat er surface Were sucked
froman air-sucking inlet 9 of MIP as a PubphPYlsitty S Y

t he charged city 5 water and water-insoluble nachi ni ngorl remxed for.

10 m nutes o, %% e(q ap5gat agwg&ggﬁaegrtﬁa%@wéae gxgvﬁx‘;/hon.

an errul sion state. contam na suck punp 3
at a flow rate clggoemegation aft eilnpashiclesyrontained bn| @slieORe@Pbus

bubbl e- gener at i %@é@afaaééis iandnlBmui 81 68dseLtei D§ Oaébélée@@é@tb@rh&@fﬂfg té’
effect oil separa- The alr-sggkln anount at _this tine

per . nminute. ﬁfaﬁz%\@@ﬁerréguf"f‘g PRBFRed®B ﬁﬂb‘?nﬁg%lo‘?m%?‘iy?’e%e-

5 particles are floated with air bubbles, whereby oil separa-
tion can be effected with much better efficiency than that
of the prior art. Thus, the present invention is suitable
for the case of separating an oil contained in aqueous
washing water and reusing water, so that the present inven-

10 tion contributes greatly to &he- industry.
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dodecyl ani ne (produced by N ppon G| and Fats Co., Ltd.,  trade name:
var us-concent N Wil 1o e e

“treatnment for hodrst - Stdm nated water ancy e
surfactant was added to the oil-contaninat ed wat er recei ved previously
I n . the separation tank, but in a systemin which oil-contam -
nated water is introduced into a sepatfltion tank continu- 20 ously, it is
preferred that a surfactant is previously added to the oil-contam nated
water to BE23%troduced into the separ ation tank The sane appl i es to

-an anti f oaner descri bed bel o " o, &EA "X
show the 25 rédsul fs®8Hhed FoF 5%,:&698.%”6] P"l'c ‘@aﬁFﬁe‘Fateé

turbo ni x%‘?"‘%f'n‘tf"ﬁﬁp as a, bubbl e-generatin ar at us
introducing oil-contami te&n%ater iito a separation tank;

(b) adding 5 to 30 ppm of a surfactant to the ocil-contaminated
water; .

(¢) circulating a portion of the oil-contaminated water from
the separation tank in step (b) to a bubble generating apparatus and
introducing air into said bubble generating apparatus to mix the oil-
contaminated water with air bubbles; and

_ (d) Jjetting the resultant mixture of said oil-contaminated
water and air bubbles from step (c¢) into the oil-contaminated water
contained in the separation tank, to cause flotation of particles of
the o0il by the air bubbles.

2. The method according to Claim 1, wherein the bubble
generating apparatus is an ejector.

3. The method according to Claim 1, wherein the bubble
generating apparatus is a static mixzer.

4. The method according to Claim 1, wherein the bubble
generating apparatus is a nozzle having a first end thereof adjacent
the separation tank and a second end thereof copposite to the first
end, the nozzle comprising an air-sucking inlet and an oil-
.contaminated water-sucking inlet which are provided adjacent the
second end of the nozzle.

5. The methed according to anycne of Claims 1 to 4, wherein the
surfactant is selected from the group consisting of an aromatic
quaternary ammonium salt, an alkyl imidazolinium salt, a polyoxy-
ethylene alkylaminine, an imidazclinium betaine and a carboxy betaine.

. 6. The method according to anyone of Claims 1 to 4, wherein the
surfactant is selected from the group consisting of an alkyldimethyl-
benzylammonium chloride, an alkyl imidazolinium chloride, 2-alkyl-N-
carboxymethyl~N-hydroxyethyl imidazolinium betalne and an alkyl
dimethyl betaine.

_ 7. The method according to anyone of Claims 1 to 4, wherein the
surfactant is a polyoxyethylene dodecylamine.
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respecti veI y ({ he—sarme appli es to the foll ow ng fi gures except for Fig.

(1)(rjzj| nat e vvas “‘ mmlﬁm“\mlﬁmdl nig :get ﬁlel fgf)lnéerirat | n o.n té al o

a constant tenper atturé d*yet equi pped with a Siiothoanll s
beaker having a volunme of 300 cc 35 |s“dr| ed at 95 C for 2 hours or
| onger .

8. The method according to anyone of Claims 5 to 7, wherein the
surfactant is added in an amount of 10 to 20 ppm.

9. The method according to anyone of Claims 1 to 8, wherein the
surfactant is added to the oil-contaminated water prior to the
introduction of said oil-contaminated water into the separation tank.

10. The method according to anyone of Claims 1 to 8, wherein the
oil~-contaminated water introduced into the separation tank is in
the form of the emulsion.

11. The method according to anyone of Claims 1 to 8, wherein in
addition to the surfactant, an antifoamer is added to the oil-
contamipated water.

12. The method according to Claim 11, wherein the surfactant is
added in an amount of 10 to 20 ppm and the antifoammer is added in
an amount of 15 to 30 ppm.

13. The method according to Claim 12, whereih the antifoamer is
added to the oil-contaminated water prior to the introduction of said
oil-contaminated water into the separation tank.

14. The method according to anyone of Claims 11 to 13, wherein
the antifoamer is selected from the group consisting of a dimethyl-
polysiloxane, an octyl alcohol, a 2-ethylhexyl alcohol and a diiso-
octyl ether. .

-
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2) By an el ectronic bal ance (mninmumscale: 1 ng), the wei ght
(defined as Werr]) of-the above dried gl ass beaker was measur ed.
3) 100 cc of. sanple water collected froma | ower portion of

separation tank is gharged into the ab®H gl ass: le sheet;-
whi ch-has been neasured, -and the wei ght (defined as Ws, whereini =1
ton,.and nis the nunber of = - sarple-collecting tines) of said gl ass
beaker i's measured 10 by the above el ectronic bal ance. 4) The
gl ass- beaker containing the above sanple mater |s . placed in the above
dryer, and said sanple water is.evapo-
g
<
=
2
o
&
o
1E
o=
24
<
L
=
7
b
3 ©
K\ L)
= °o+
O o

FIG.2A
FIG.2B

1—
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rated (at 95 C for about 20 Hours). 15 5) The wei ght (defined as We

wherein i -and n have the same neani ngs as described above) of the gl ass
beaker in whi ch the sanpl e vvater has 6)een e)éaEO{ﬁttedl I s! ggsuregggﬁd
the oil concentratlon(deflned a vwH&Pein | ' £

meani ngs as descri bed above) is t ni ned accor d- ing to the follow ng
equation: - {(We (Ws-W)} x 106 = G (ppm 25 As
shown in-Fig. 4 by the treat ment S 8 hours, the oil concentrations

of the 0| | -cont am nat ed wat er vverg Eg:duced
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fromthe initial one of "6, 000. ppmto about 40 to 300 ppm
t hat when:.the nozzle (MIP) having a speci al

was used as a bubbl e-generating 30 apparat us,
separation efficiency was obt ai ned.4/10 - HULEG SYCQ% :
enbodi ment of adding alkyl tri- - rethyl anrmnr um chI orr de (produced by
- Nippon. Q1 and Fats 35 Co., Ltd., trade namei Cation ABT2-500) as a

"~ surfactant is ~shown in Fig. 5; the enbodi ment of addi-ng dodecyl tri-

It was found
structure shown in Fig. 3A
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Substitute sheet - 5 AugiJst 1998 met hyl ammoni um chl ori de (produced by

Kao Corp.,'trade nane: QUARTAM N 24P) as a surfactant is shown in
Fig.6; the enbodi ment of addi ng al kyl di-nethyl benzyl ammnl um chI or| de
(produced by Ni ppon G| and Fats Co., Lt310 t r adeSHaskitutessheet Igys 80)
as a surfactant is shown in Fig.7; and the enbodl ment of add| ng al kyI
di - met hyl bet ai ne (produced by Ni ppon G| and Fats Co., Ltd., trade
name: N SSAN ANON BF) as a surfactant is shown in Fi g. 8, respectivel y.

FIG.5
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10 Fig. 9 is a graph showing the results of using pol yoxy-
et hyl enedodecyl ami ne as a surfactant and di net hyl pol y-
(produced by Sinetsu Chenical Co., Ltd., trade
anti foamer in combination.. As can be 6/10 seen #

surfactant and the antlfoaner 15 are used in conblnatlon in

oi | -cont am nat ed. wat er, not only it is p055|ble to achi eve separation
efficiency eqU|vaIent to that of the case of ‘using the surfactant

al one, but al so- foanlng at the water surface of the separation tank can

- si | oxane

be suppr essed, whereby collection of the separated and floated 20 oi
can be carried out easily. Fig. 10 is a graph showing the results
obtalned by carrylng o . _

FIG.6
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out oil separation only by air bubbles wthout adding the

a

an surfactant and the antifoaner (indicated by periods, i.e., for
conmparison (In the same 25 ' i n _conparis@n, wW.t ~.t£|e r | ts

obtained b adding 10 ppm of pol yoxyet {3Gnedod eet- ‘
Fig. 10 by open . boxes, i.e., "[err]"). ‘As can be clearly 30 seen from
the graph of Fig. 10, while the oil concentration

| after treatment for 8
hours: i's about 3,000 ppmin the con- ventional nethod carried out

Wi t hout using the surfactant and the antifoaner, the oil - concentration

I's reduced to about 250 ppm even by treatment for 5 hours when the 35
surfactant is-used. Thus, it can be seen that the effect

FIG.7
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of the present invention is significant.

9 - Substitute sheet --5 August 1998 As described above, acCording to
.the present invention, aggl oner ati on of oi

rticles co i ned, |
oi | - cont ani - nated water in an enul¥i®n sta Eﬁ‘i&@é&i&gﬁt—@ﬁ-ﬁg
a surfactant and/or an antifoaner, and said agglonerated oil 5
particles are floated with air bubbles, whereby oil separa-

FIG.8
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tion can be effected with nuch better efficiency than t hat ~of the prior

art. Thus; the present invention is suitable for the case of separatlng
~an oil contained in aqueous mashlng ter apd, rgusin

the present inven- 10 tion contrlbutesfé eatl S u USt ggh
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- 10 - dains: 1 A.rrethod for separating oil from

oi | - cont aim nat ed wat er conpri si ng: (a) introducing oil-contam nated
water into a separation tank; (b) éalddi Ngad,.L {%0 of ,a surfactant
to the oil-contaninated water; . , 10¢jrcus S HRUGHS 8

oi | -contam nated water fromthe p@ation tank in step (b) to a bubble
generating apparatus and int roduo«rﬁg air into said bubble generating
apparatus to mx the oil- cont anima®ed water with air bubbles; and

(d) jetting the resultant m xtur & said oil-contam nated water and air

bubbl es fromstep (c) into the oi |-I_l9-_0ntam nat ed wat er
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contained in the separation tank, to cause flotation of p'articl es of the

oil by the air bubbles. 2. The net hod accordl ng to Caiml, wherein
the bubbl e generating apparatus is an ejector. 4 .. 3. Th thod
according to daim1, wherein the bubbl l(bener

m xer. 4, The met hod according to d ai m 1 wherei n the bubbl e

generatl ng apparatus is a.nozzle having a fi rst end t hereof adjacent the
separation tank and a second end thereof opposite to the first end, the
nozzl'e conprising an air-sucking inlet and an oil- contam nated

wat er - sucklng i nl et mhlch are prOV|ded adj acent the second end of the
nozzle :
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5. The nmet hod accordi ng to anyone of Clainms 1 to 4, wherein the surfactant
is selected fromthe group consisting of an aronatlc quaternary ammoni um
salt, an al kyl imdazoliniumsalt, a polgoxy et hyl ene alkylan1n|ne
|n1dazolln|un1beta|ne and a carboxy bet aPfl ubstituteisheat-+ § Aug :
to anyone of Clains 1 to 4. wherein the surfactant i's sel ected fron1the
group consisting of an al kyl di net hyl - benzyl ammoni um chl ori de, an al kyl

‘i m dazoliniumchloride, 2-alkyl-N carboxymethyl-N hydroxyet hyl

-im dazol i ni um betai ne and an al kyl dinmethyl betaine. 7. The net hod
according to anyone of Clainms 1 to 4, wherein the surfactant is a

pol yoxyet hyl ene dodecyl am ne.

FIG.5
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- .11 - . 8. The net hod accordi'ng to anyone of Clains 5 to 7, wherein
the surfactant is added in an anmount of 10 to 20 ppm 9. The net hod
according to anyone of dainms 1 to 8, vvh6e/rei nth

€. '
10 Substitute sheet - 5 August 1998 _
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surfactant is added to the oil-contami nated water prior to the introduction
of said oil-contam nated water into the separation tank. 10. The
nmet hod according to anyone of Clainms 1 to 8, wher

he oitl- nt anj d
water introduced into the separation t 30 is |&B§£“".-L§-§5‘-%?—M

11. The method according to anyone of Claims 1 to 8, wherein in addition to
the surfactant, an antifoaner is added to the oil- contam nated water.

12. The method according to Claim1l, wherein the surfactant is added in an

amount of 10 to 20 ppm and the antlfoamTer is added in an amount of 15 to
30 ppm .

FIG.7
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13. The nethod according to Caim 12, wherein the antifoaner is added to
the oil-contam nated water prior to the introduction of said _
oi |l -contam nated water into the separatign tank.

Substi l_14!. TEe? met h g '
according to anyone of Clains 11 to 13, 8Afer ei n 2 i £

fromthe group consisting of a dinmethyl- polysiloxane, an octyl alcohol, a
2-ethyl hexyl al cohol and a diiso- octyl ether.

' FIG.8
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