
SPECIFICATION DETERGENT FOR WASHING SELECTIVELY PERMEABLE, MEMBRANE
AND METHOD. FOR WASHING FIELD OF THE INVENTION       The present
invention relates to a detergent for washing a selectively permeable
membrane composed of reverse osmosis membrane and to a washing method
using such a detergent. More particularly, it relates to a detergent
for washing a selectively permeable membrane, of which perfromance,
such as flux (permeation flow flux) and so on, has been deteriorated
by being contaminated through treatment of, for example,
concentration of solution, desalting, water treatment, such as
production of pure water, and other treatments, for recovery of
performance, as well as to a method for washing by using such a
detergent. BACKGROUND OF THE INVENTION       When a selectively
permeable membrane composed of reverse osmosis membrane is used for,
for example, concentration of solution,  desalting, production of
pure water and other water treatment, the selectively permeable
membrane will be contaminated by various pollutant substances,
whereby it suffers. from decrease in the flux to cause  



reduction in the selective permeability. Therefore, it has been
practised to wash such a selectively permeable membrane deteriorated
in its performance using a detergent in order to recover the
performance.          Hitherto, it has often been practised to use an
acid, alkali, organic solvent or surfactant as the detergent in
washing a selectively permeable membrane deteriorated in its
performance, such as flux. For example, Japanese Patent Kokai
Sho-54-99783 A discloses a washing technique using an alkali as the
detergent, by which it is difficult for severe contamination to
recover the flux within a brief time and the degree of flux recovery
will never reach to 100 %.          In Japanese Patent Kokais
Sho-52-125475 A and Sho-58-119304 A and in others, a technique is
disclosed in which an organic solvent is used at higher
concentrations. However, this technique involves a danger of causing
deterioration of the membrane or the membrane module, though a high
washing effect may be attained for the case where the pollutant is
organic substance, so that the present situation is in that this
technique is not applicable to practical apparatuses. For example, an
organic solvent, such as methanol, ethanol or acetone, has a high
washing ability for a reverse osmosis membrane or for a
nano-filtration membrane, however, it causes at higher concentrations
deterioration of the membrane or the membrane module. There is a
problem that a high detergent effect is not attainable at a
concentration  not causing deterioration of the membrane or the
membrane module.           In Japanese Patent Kokai Sho-55-51406 A, a
washing technique using alkyl ethers of ethylene glycol is disclosed.
However, alkyl ethers of ethylene glycol have both hydrophilic and
hydrophobic groups and exhibit molecular structures close to
monohydric alcohol. They are highly detrimental and emit strong
irritating smell and, hence, they are designated in the Law of PRTR
(Environmental Pollution Release and Transfer Registration) and
prescribed for their work environment assessment level to be not
higher than 5 ppm, whereby there is a problem that a high application
concentration is not allowed. 



The object of the present invention is to propose a detergent for
washing a selectively permeable membrane and a method for washing,
with which it is able to realize a high detergent effect for
selectively permeable membrane and to cause no deterioration of the
selectively permeable membrane and which are safe not only for human
but also for environment with superior handling easiness and can wash
a selectively permeable membrane having been deteriorated in its
performance, such as the flux and so on, efficiently within a brief
time to enable restoration of the preformance. DISCLOSURE OF THE
INVENTION          The present invention consists in the following
detergent for washing of selectively permeable membrane  and method
for washing:  (1) A detergent which is a washing liquid for washing a
selectively permeable membrane composed of reverse osmosis membrtane
exhibiting 



_ deteriorated permeation flow flux due to adhesion thereto of
contaminant substncces, comprising a polyol having a molecular weight
not greater than 400.  (2) The detergent s defined in the above (1),
wherein it further comprises an organic solvent.  (3) The detergent
as defined it the above (1) or (2), wherein the said polyol is
selected from the group consisting of ethylene glycol, diethylene
glycol, propylene glycol, glycerin, polyglycols and sugar alcohols.
(4) The detergent as defined in the above (2) or (3), wherein the
said 



organic solvent comprises a compound selected from the group
consisting of monohydric alcohols, ethers, ketones and amides.  (5)
The detergent as defined in any one of the above (1) to (4), wherein
the contaminant substance is nonionic surfactant.  (6) A method for
washing a selectively permeable membrane composed of reverse .
osmosis membrane exhibiting deteriorated permeation flow flux due to
adhesion thereto of contaminant substnees, comprising washing the
membrane with a washing liquid comprising a polyol having a molecular
weight not greater than 400.  (7) The method as -defined in the Above
(6), wherein the washing liquid contains further an organic solvent. 



(8) The method as defined in the above (6) or (7), wherein the
membrane is subjected, before and/or after the washing with the
washing liquid, to a pretreatment  washing and/or an aftertreatraent
washing by other washing method. (9)The method as defined in. any one
of the above (6) to (8), wherein the washing is performed by
contacting the washing liquid with the selectively permeable
membrane.       The selectively permeable membrane to be washed
according to the present invention is one composed of reverse osmosis
membrane in which any performance, such as flux,, selective
permeability or the like, has been decreased due to adhesion thereto
of contaminant sub stnces. The reverse osmosis membrane is a
semipermeable membrane which permits to permeate specific ones of
substance, component and others selectively, wherein there is no
limitation in their application and they are applied for general
uses. As to the material d the selectively permeable membrane, there
is no special limitation and, for example, permeable membranes based
on. polyamide, polysulfone, polyimide and cellulose may be
enumerated. The object to be washed may be not only a selectively
permeable membrane itself but also a membrane module. There is no
special limitation for the membrane module to be washed and there may
be recited, for example, tubular membrane module, flat membrane
module, spiral membrane module and hollow fiber membrane module. 



It is no matter what the cause may be for the decrease in the
performance of selectively permeable membrane, but such decrease in
the performance is caused, in general, due to contamination through
the  use of the reverse osmosis membrane for; for example,
concentration of solution, desalting, water treatment, such as
production of pure water and so on, process treatment and other
treatments. Also, there is no special limitation as to the
contaminant substances and every contaminant of organic or inorganic
nature may come into consideration, while the detergent effect is
superior especially for the objects contaminated by adhering
polymeric contaminants of polyalkylene glycol or nonionic surfactant
of a molecular weight of at least 400.
Polyalkyleneglycol,suchaspolyethylene glycol, polypropylene glycol
and so on, especially polyethylene glycol, or nonionic surfactants
composed of such polyalkylene glycols will adhere onto the surfaces
or the fine pores of the selectively permeable membrane due to their
high affinity to selectively permeable membrane and cause
deterioration of the membrane performance. Among them, those having
molecular weights not higher than 400 will easily be washed out by
water wash or the like due to their high hydrophilicity, whereas
selectively permeable membrane contaminated, by adhering thereto,
with polymeric contaminants of polyalkylene glycols or nonionic
surfactants having molecular weights greater than 400 will not attain
removal of the adherent contaminants by permeation of water and may
cause deterioration of performance due to difficulty of being washed
out and of removal thereof with water. The inventors had performed
repeated researches  



as to the washing of selectively permeable membrane contaminated with
such contaminants and obtained a knowledge that a material to be used
as the detergent should have OH group and that a material having, in
particular, plural OH groups is effective for removing such membrane
contaminants. The present invention has been completed based on such
knowledge.           The detergent for washing selectively permeable
membrane according to the present invention comprises a polyol of a
molecular weight not higher than 400 and preferably comprises further
an organic solvent in addition to the polyol. The detergent for
washing selectively permeable membrane according to the present
invention may further comprise other component(s). The detergent for
washing of selectively permeable membrane according to the present
invention may often be used in the practice as an aqueous solution,
though it may not contain water in the form of product of
manufacture.          The polyol is a compound having a plurality of
OH groups, for which there may be exemplified alkylene glycols, such
as ethylene glycol, propylene glycol, trimethylene glycol and the
like; glycerin; polyglycols, such as diethylene glycol and other
polyalkylene glycols; and sugar alcohols, such as erythritol,
mannitol and the like. For the above polyols, preference is given to
hydrophilic ones, wherein those having number of carbon atoms of 2 to
6 and OH/C ratio in the range of 0.5 to I are preferred. These
polyols may be used each alone but preferably be used in a mixture of
two or more of them, as the  detergent effect is thereby increased.In
the case where the contaminant substances include nonionic
surfactant, it is preferable to use a polyalkyleneglycol, such as
diethylene glycol, concurrently with other polyol(s) in order to
increase the solubility of the nonionic surfactant to improve the
detergent effect.           For the organic solvent to be used
together with the polyol, those which have conventionally been used,
such as monohydric alcohols, ethers, ketones and amides, may be
employed. For the organic solvents, polar ones are preferred, wherein
those of carbon numbers of 1 - 3 are preferable. For the monohydric
alcohols, there may be recited, for eiample, methanol and ethanol.
For the ethers, there may be recited, for example, ethers of the
above-mentioned monoalcohols or 



polyols.For the ketones, .there may be recited, for example, acetone,
acetylacetone and so on.For the amides, there may be recited, for
example, formamide and so on. Also, these organic solvents may be
used each alone but preferably be used in a mixture of two or more of
them.          The polyol and the mixture of polyol with organic
solvent to be used as the detergent for washing selectively permeable
membrane may be used each in a state without water content but may be
used in a form of aqueous solution. The concentration of the aqueous
solution may not specifically be restricted, while it may, in
general, be in the range from 15 to 90 % by weight, preferably from
35 to 60 % by weight. In the  case of using a polyol and an organic
solvent, usually, the polyol may be in a proportion of 10 - 70 % by
weight, preferably 30 - 60 % by weight, and the organic solvent may
be in a proportion of 5 - 30 % by weight.           Using a polyol
solely as the detergent, the contaminants can be washed out and
removed, while in some cases it is rather preferable to use a polyol
and an organic solvent concurrently in order to reduce the operation
cost or to improve the washing effect. Organic solvent has hitherto
been used and thereby superior washing effect has been attained,
however, it brings about a problem that it may cause deterioration of
the selectively permeable membrane due to inevitable use thereof at
higher concentrations and is not safe to human and to environment
together with inferior aspect in handling. In contrast thereto, use
of an organic solvent in a mixture with polyol permits to reduce the
application concentration of the organic solvent to thereby avoid
such a problem and, in addition, can attain a synergistically
superior washing effect. 



The method for washing of selectively permeable membrane according to
the present invention consists in washing a selectively permeable
membrane deteriorated in its performance, such as flux, with a
washing liquid comprising the above-mentioned polyol or with a
washing liquid comprising the polyol and the organic solvent. One
concrete practice of the washing method comprises bringing the
selectively permeable membrane into contact with the washing liquid,
in which soaking in the washing liquid or washing in laminar flow or
in a  turbulent flow may be preferable, though washing by permeating
the washing liquid through the selectively permeable membrane may
also be possible. There is no special limitation for the pressure
applied during the washing.In the case of soaking, application of any
pressure is unnecessary.In the case of washing in laminar or
turbulent flow or by permeation, a pressure not higher than that
during the permeation of the liquor-to-be-treated in service run may
be applied. The duration of washing operation, namely, the time held
under contact with the washing liquid, may vary according to each
specific condition of degree of the deterioration, the concentration
of the washing liquid or so on, while it may be in general in the
range from 1 to 8 hours. 



By carrying out the washing by the washing liquid mentioned above,
the contaminants adhering onto the selectively permeable membrane
will dissolve in the washing liquid and are eluted out, whereby the
deteriorated performance of the selectively permeable membrane, such
as the flux, the selective permeability and so on, can be restored.
The detergent according to the present invention brings about a
higher detergent effect for selectively permeable membrane without
causing deterioration of the selectively permeable membrane and is
safe to human and to environment with superior handling aspect and
can wash a selectively permeable membrane deteriorated in its
performance, such as the flux, efficiently within a brief time to
restore the performance. Here, the selectively  permeable membrane
may be deprived of not only the contaminants attached adhering
thereto during the service use but also the pollutant substances
having adhered originally thereto before the service use, whereby the
degree of recovery of the membrane performance may occasionally
exceed over 100 %.           The polyol having a molecular weight not
higher than 400 contained in the detergent according to the present
invention exhibits a strong affinity not only to water but also to
polymeric alkylene glycols or to nonionic surfactants, so that it
provides a high detergent effect even for contaminants constituted of
polyalkylene glycol or nonionic surfactant of molecular weights
higher than 400 adhering onto the selectively permeable membrane,
whereby the contaminants are washed away efficiently within a brief
time by dissolving in the washing liquid to attain recovery of the
membrane performance without causing any deterioration of the
selectively permeable membrane.          According to the present
invention, it is preferable that the membrane is subjected, before
and/or after the washing with the washing liquid, to a pretreatment
washing and/or an aftertreatment washing by other washing method
including use of other washing liquid, for example, water, an alkali,
such as sodium hydroxide, or an acid, such as sulfuric acid; and
physical washing method, such as ultrasonic cleaning. The
pretreatment washing provides a preliminary cleansing as a
pretreatment by using other washing liquid or washing technique to
effect preliminary  release or to render ease of release of the
adherent contaminants. For instance, when the contaminants are
adhering firmly, they can be brought to a state easy to be detached,
by effecting, for example, cleansing with other washing liquid, such
as an alkali solution, or ultrasonic wave irradiation, in order to
make ease the washing by the detergent. 



Theaftertreatmentwashingprovidesa supplementary washing as an
aftertreatment by using other washing liquid or washing technique to
remove the remaining detergent and the detached contaminant rests. A
water wash may be enough for a case where a rest of the low molecular
weight polyol used as the detergent remains. However, as the
molecular weight of the polyol comes closer to 400, it tends to be
detained more facilitatedly. The remaining polyol can easily be
removed by washing with an alkaline washing liquid. While the
concentration of alkali in the alkaline washing liquid may
voluntarily be chosen, it may be an aqueous solution having a pH
preferably in the range from 9 to 12. Any voluntary washing technique
may be employed using such an alkaline solution and a technique
similar to that using the washing liquid mentioned above can be
employed.          By further washing with other washing liquid after
the proper washing with the washing liquid according to the present
invention, the contaminants remaining without being removed by the
washing liquid are washed out and removed, whereby the performance of
the selectively permeable membrane is recovered  sufficiently and any
elution of contaminant in the subsequent treatment course can be
prevented. The washing method according to the present invention can
be realized in combination with other washing technique using other
washing liquid.           Since the detergent for washing of
selectively permeable membranes according to the present invention
comprises a polyol having a molecular weight not higher than 400, a
high detergent effect for selectively permeable membrane is attained
without deteriorating the selectively permeable membrane and without
damaging safety to human and to environment with superior handling
aspect and the selectively permeable membrane deteriorated in its
membrane performance can be washed efficiently within a brief time to
recover the membrane performance.          The method for washing a
selectively permeable membrane according to the present invention
employs the above-mentioned detergent, so that it realizes efficient
washing of a selectively permeable membrane deteriorated in its
membrane performance at a high detergent effect safely within a brief
time without deteriorating the selectively, permeable membrane with
superior handling aspect to enable to recover the membrane
performance. 



BRIEF DESCRIPTION OF THE DRAWINGS          Fig. 1 is a flow diagram
explaining the method for washing a selectively permeable membrane
according  to the present invention in a mode of embodiment.
Fig. 2 shows the results of EXAMPLES 1 and 2 and of COMPARATIVE
EXAMPLE 1 as to the degree of flux recovery in a graph.
Fig. 3 shows the results of EXAMPLES 1 and 2 and of CONPARATIVE
EXAMPLE 1 as to the degree of salt rejection in a graph.
Fig. 4 shows the result of EXAMPLE 4 as to the degree of flux
recovery in a graph. 



Fig. 5 shows the results of EXAMPLES 5 to 8 and of COMPARATIVE
EXAMPLE 3 as to the flux in a graph.           Fig. 6 shows the
results of EXAMPLES 9 and 10 as to the degree of flux recovery in a
graph.           Fig. 7 shows the results of EXAMPLES 14 and 15 as to
the degree of flux recovery in a graph.           Fig. 8 shows the
result of EXAMPLE 16 as to the flux in a graph. THE BEST MODE FOR
EMBODYING THE INVENTION          Below, the present invention will be
described by way of mode of embodiment with reference to the appended
drawings.          Fig. 1 is a flow diagram explaining the method for
washing a selectively permeable membrane according to the present
invention in a mode of embodiment. In Fig. 1, 1 is a module in which
a selectively permeable membrane 2 is arranged for partitioning a
concentrate chamber 3 and a permeate chamber 4. 5 is a reservoir for
the liquor-to-be-treated, 6 is a water tank, 7 is a 



washing liquid storage and 8 is an alkali storage. PI is a
high-pressure pump and P2 is a pump for washing operation which may
be operative under a pressure lower than that of Pl. VI to V15 denote
each a valve and Li to L15 indicate each a flow line.           In
operating the selectively permeable membrane unit shown in Fig. 1 to
effect membrane separation, the valves 1 to 4 are opened, while other
valves are held closed, whereupon the high-pressure pump 1 is
actuated to cause the liquor-to-be-treated stored in the reservoir 5
to be supplied to the concentrate chamber 3 of the module 1 via the
line Li under a pressure, in order to cause the selective permeation
through the selectively permeable membrane 2, wherein the resulting
permeate is guided from the permeate chamber 4 out via the line L2 as
the treated liquor. The concentrate is discharged out from the
concentrate chamber 3 via the line 3. On continuing such membrane
separation, contaminant substances will adhere onto the selectively
permeable membrane 2 and thereby the membrane performance, such as
the flux and the selective permeability, becomes decreased and,
hence, the selectively permeable membrane should be subjected to
washing.          When a reduction in the membrane performance, such
as the flux, is detected upon monitoring thereof, the washing liquid
is supplied to the concentrate chamber 3 of the module 1 and washing
of the selectively permeable membrane 2 is effected, in order to
recover the membrane performance. For this, the  valves V5 to V8 are
opened while the valve V1 is kept closed so as to guide the treated
liquor (treated water) through the lines L4 to L7 into the water.
tank 6, into the washing liquid storage 7 and into the alkali storage
8, respectively. Here, the washing liquid is prepared by introducing
a polyol or a polyol plus an organic solvent into the washing liquid
storage 7 and the alkali liquor is prepared by introducing an alkali
into the alkali storage 8.          For carrying out washing with the
washing liquid, valves V10, V2, V5, V7, V12 and V14 are opened while
other valves are kept closed and the pump P2 for washing operation is
actuated so as to supply the washing liquid from the washing liquid
storage 7 to the concentrate chamber 3 of the module 1 via the lines
L10 and L9 to fill up the chamber 3 with the washing liquid for
providing for washing of the selectively permeable membrane 2 by
contacting it therewith. The washing may also be effected by
circulating the washing liquid from the concentrate chamber 3 to the
washing liquid storage 7 via the lines L12 and L14. When the washing
is carried out by causing the washing liquid to permeate through the
selectively permeable membrane 2 under pressure, the permeate is
circulated from the permeate chamber 4 to the washing liquid storage
7 via the lines L4 and L6. 



When an after-washing is carried out after the washing with the
detergent, an alkali solution is supplied from the alkali storage 8
to the concentrate chamber 3 of the module I via the lines L11 and L9
by  opening the valves V2, V8, V11, V12 and V15, so as to carry out
the washing in the same way as in the case of washing with the
detergent.           When a further washing with a washing liquid
consisting of water (treated water) is to be effected after the
washing with the detergent or with the washing liquid constituted of
the alkali solution, the treated water is supplied as the washing
liquid from the water tank 6 to the concentrate chamber 3 of the
module 1 via the lines L8 and L9 by opening the valves V9, V2, V5,
V6, V12 and V13 and actuating the pump P2 for washing operation, so
as to carry out the washing in the same manner as in the case of
washing with the detergent.          Since a detergent comprising a
polyol having a molecular weight not higher than 400 is employed in
the above-mentioned washing of the selectively permeable membrane 2,
a high washing effect for the selectively permeable membrane is
realized without causing any deterioration of the selectively
permeable membrane together with safety to human and to environment
with superior handling aspect, whereby a selectively permeable
membrane exhibiting deteriorated membrane performance, such as the
flux, can efficiently be washed within a brief time to recover the
membrane performance. By effecting an after-washing with a washing
liquid constituted of an alkali solution or water after the proper
washing using the detergent, the remaining detergent and the detached
rest of the contaminants can be removed.            By using an
organic solvent, which exhibits a high detergent activity but may
have an action of damaging the membrane or the membrane module at
higher concentration, such as alcohol, ketone, ether or amide, in
addition to the polyol, so as to hold a concentration not causing
deterioration of the membrane or the membrane module, a very high
detergent activity is attained, whereby a more higher detergent
effect for the selectively permeable membrane will be realized. 



While in the arrangement shown in Fig. 1 the treated liquor is used
for the washing water, it is possible to employ external supply of,
for example, pure water, demineralized water or the like. For the
water tank 6, washing liquid storage 7 and the alkali storage 8, one
single vessel may be used in common without using each separate
vessel. EXAMPLES 1 and 2 and COMPARATIVE EXAMPLE 1:
Filtration was carried out using a reverse osmosis membrane NTR-759
HR of Nitto Electric Industrial Co., Ltd. under an operation pressure
of 1.2 MPa for a treated water (with a COD not higher than 25
mg/liter) from a waste water treatment apparatus of a metal working
factory as the liquor-to-be-treated. The flux was thereby decreased
down to 30 % of the original non-contaminated value. In EXAMPLE 1, a
30 wt. % aqueous solution of ethylene glycol was passed as the
washing liquid to the membrane module for two hours, whereupon an
alkaline aqueolls solution of pH 12 was further passed thereto for
three hours. In EXAMPLE 2,  a 70 wt. % aqueous solution of a
polyethylene glycol (PEG400) having an average molecular weight of
400 was passed as the washing liquid, whereupon an alkaline aqueous
solution of pH 12 was further passed thereto for two hours. In
COMPARATIVE EXAMPLE 1, only an alkaline aqueous solution of pH 12 was
passed as the washing liquid.The thereby obtained degree of flux
recovery is shown in Fig. 2.From Fig. 2, it is seen 



that the flux recovery is attained within a more brief time and the
degree of flux recovery is more higher for the case where an alkaline
washing was supplemented after the washing with ethylene glycol or
polyethylene glycol (PEG400) than for the case where washing was
effected only with an alkaline aqueous solution. In Fig. 3, the
results of salt rejection (degree of desalting) for an aqueous sodium
chloride solution of 500 mg/liter are shown, in which a salt
rejection of 98 % or higher is attained after the washing for each
case, indicating that no debasement of the membrane performance
occured. EXAMPLE 3 and COMPARATIVE EXAMPLE 2:          As the reverse
osmosis membrane, a reverse osmosis membrane NTR-759 HR of Nitto
Electric Industrial Co., Ltd. was employed. Filtration was carried
out under an operation pressure of 1.2 MPa for a waste water (with a
TOC of 20 mg/liter or less) from a machine parts production factory
as the ligour-to-be-treated. For the membrane which had been used for
service operation for a predetermined running time and the flux  of
which had been deteriorated, washing was carried out as COMPARATIVE
EXAMPLE 2 using an aqueous sodium hydroxide solution prepared so as
to adjust a pH of 12. By passing it to the membrane module for 7.5
hours, the flux was restored up to a value of 0.8 magm2day). Before
and after the passing with the aqueous sodium hydroxide solution,
pure water was passed thereto each for one hour. When the waste water
was then filtered again for the predetermined running time, the flux
was decreased and, therefore, as in EXAMPLE 3, a liquid mixture of 70
wt. % of ethylene glycol and 30 wt. % of methanol was passed thereto
as the washing liquid for two hours, followed by passing with pure
water for one hour. The original flux for pure water of this membrane
before the service use was 1 m3/(m2-day) and the membrane was not
recovered completely by only the alkaline washing and water-washing
for a washing duration of 9.5 hours, whereas the flux was recovered
completely by washing with the liquid mixture of ethylene glycol and
methanol for only a washing duration of 3 hours. By the way, salt
rejection was observed using an aqueous sodium chloride solution of
500 mg/liter, whereby a value of 98.0 % before the experiment and a
value of 97.5 % after the experiment were obtained, showing almost no
change. EXAMPLE 4 : 



A treatment was carried out under the same condition as in EXAMPLE 3
for a waste water (with a TOC  of 20 mg/liter or less) from a machine
parts production factory as the liqour-to-be-treated, whereby the
flux was decreased and, therefore, a liquid mixture of 70 wt. % of
glycerin and 30 wt. % of methanol was passed thereto for an hour,
followed by passing with pure water for an hour. The degree of flux
recovery before and after the washing is shown in Fig. 4. From Fig.
4, a high degree of flux recovery can be recognized. EXAMPLES 5 to 8
and COMPARATIVE EXAMPLE 3:           In the procedures of EXAMPLE 4,
there was used each as the washing liquid, a liquid mixture of 30 wt.
% of ethylene glycol (EG) and 30 wt. % of ethanol (Et0H) (for EXAMPLE
5); a liquid mixture of 30 wt. % of propylene glycol (PG) and 30 wt.
% of ethanol (Et0H) (for EXAMPLE 6); a liquid mixture of 30 wt. % of
ethylene glycol (EG) and 30 wt. % of formamide (HA) (for EXAMPLE 7);
a liquid mixture of 70 wt. % of ethylene glycol (EG) and 5 wt. % of
acetone (Aceton) (for EXAMPLE 8); and a liquid of 30 wt. % of ethanol
(Et0H) (for COMPARATIVE EXAMPLE 3), each of which was passed for one
hour, followed by passing of pure water for one hour.The flux before
and after the washing is shown in Fig. 5.From Fig. 5, it is seen that
a 



more higher degree of flux recovery is recognized for  EXAMPLES 5 to
8 than for COMPARATIVE EXAMPLE '3.In Fig. 5, "Original" indicates the
original value of flux before use (REFERENCE EXAMPLE). COMPARATIVE
EXAMPLE 4:  



of a waste water containing liquor-to-be-treated and had nonionic
surfactant as the suffered from deterioration  of the flux thereof by
being decreased to a value of 0.6 m2/(m2-day), was washed with a 60
wt. % methanol solution, whereby the flux was recovered to about 0.9
m3 / (m2 - day) and the . degree of Sit rejection was decreased from
98 % to a value of 93 %. 



COMPARATIVE EXAMPLE 5:          The durability of the module was
examined using an aqueous acetone solution as the
liquor-to-be-treated. As the membrane module, a 4 inch NTR-759 RR
module (of Nitto Electric Industrial Co., Ltd.) was used. While there
was no problem at an acetone concentration of 5 % by weight of the
aqueous acetone solution and passing was permitted even at a
concentration of 10 % by weight, the module was destroyed and the
liquor-to-betreated flowed out untreated to the permeate side whenthe
concentration was increased to 30 % by weight. EXAMPLES 9 and 10:
.Filtration was carried out using a reverse osmosis membrane SU-720 P
of Toray Industries, Inc. under an operation pressure of 1.5 MPa for
a treated water (with a COD of 30 mg/liter or less) from a waste
water treatment apparatus of a printing ink production factory as the
liquor-to-be-treated. The flux was decreased thereby down to 50 % of
the value before  being contaminated. In EXAMPLE 9, a mixed liquid of
70 wt. % of ethylene glycol and 30 wt. % of methanol was used as the
washing liquid. After soaking therein for one hour, passing of pure
water was carried out for one hour. In EXAMPLE 10, an alkaline
solution of pH 12 was passed for a period of 15 hours after having
been subjected to irradiation of ultrasonic wave for 5 minutes under
soaking in pure water, followed by soaking in a mixed liquid of 70
wt. % of ethylene glycol and 30 wt. % of methanol as the washing
liquid, whereupon pure water passing was carried out for one hour.
The degree of flux recovery for an aqueous solution of sodium
chloride of 500 mg/liter after each washing operation is shown in
Fig. 6. While a recovery of the flux is attained by the washing
operation in EXAMPLE 9, a more higher value of flux is attained by
the washing operation of EXAMPLE 10 due to a synergistic effect with
other washing method. 



EXAMPLES 11 and 12:          A reverse osmosis membrane of NTR-759 HR
of Nitto Electric Industrial Co., Ltd. was used for carrying out
filtration of a waste water containing nonionic surfactant as the
liquor-to-be-treated under an operation pressure of 1.2 MPa. The flux
was thereby decreased down to 0.2 m3/(m2.day). In EXAMPLE 11, the
membrane module was immersed in a liquid mixture of 70 wt. % of
ethylene glycol and 30 wt. % of methanol as the washing liquid for
1.5 hours, whereupon pure water passing was carried out for one hour.
In Example 12,  the membrane module was immersed in a liquid mixture
of 50 wt. % of ethylene glycol, 20 wt. % of diethylene glycol and 30
wt. % of methanol as the washing liquid for 1.5 hours, whereupon pure
water passing was carried out for one hour. The flux for pure water
after the washing was restored up to 83 % and 100 % in Examples 11
and 12, respectively. While the flux was restored by using the
composition of EXAMPLE 11, a more higher detergent effect was
attained in EXAMPLE 12. This is assumed to be due to that the
solubility of the nonionic surfactant in the washing liquid is
increased by replacing a part of ethylene glycol with diethylene
glycol. EXAMPLE 13:          A reverse osmosis membrane of NTR-759 HR
of Nitto Electric Industrial Co., Ltd. was used for carrying out
filtration of a city sewage as the liquor-to-be-treated under an
operation pressure of 1.5 MPa. A membrane module of which flux had
been decreased by a decrement of 18 % was immersed in a mixed liquid
of 10 wt. % erythritol and 30 wt. % ethanol as the washing liquid for
one hour, whereupon pure water passing was carried out for 5 hours.
The flux was recovered by an increment of about 15 % and reached
nearly the original value. EXAMPLES 14 and 15: 



Filtration was carried out using a reverse osmosis membrane SU-720 P
of Toray Industries, Inc.  under an operation pressure of 1.5 !'Pa
for a treated water (with a COD of 30 mg/liter or less) from a waste
water treatment apparatus of a printing ink production factory as the
liquor-to-be-treated. The flux was decreased thereby down to 50 % of
the value before being contaminated. In EXAMPLE 14, a mixed liquid of
70 wt. % of ethylene glycol and 30 wt. % of methanol was used as the
washing liquid. After soaking therein for one hour, passing of pure
water was carried out for one hour. In EXAMPLE 15, a mixed liquid of
68 wt. % of ethylene glycol, 30 wt. % of methanol and 2 wt. % of
acetylacetone was used as the washing liquid. After soaking therein
for one hour, pure water passing was carried out for one hour. The
degree of flux recovery for an aqueous solution of sodium chloride of
500 mg/liter after each washing operation is shown in Fig.  7. While
a flux recovery was attained by the washing operation in EXAMPLE 14,
a more higher value of flux was attained by the washing operation of
EXAMPLE 15. This is assumed to be due to an increase in the
solubility of membrane-contaminants in the washing liquid by the
addition of acetylacetone. 



EXAMPLE 16: A reverse osmosis membrane of NTR-759 HR of  Nitto
Electric Industrial Co., Ltd. was used for  carrying out filtration
of a waste water from a machine parts production factory as the
liquor-to-be-treated (with a TOC of 12 mg/liter) under an operation
pressure of 1.2 MPa for 50 hours. The flux was decreased down 



to a value of 0.55 in31(m2  day) as shown in Fig. 8. Then, soaking in
a liquid mixture of 70 wt. % of ethylene glycol and 30 wt. % of
methanol was effected for one hour, whereupon pure water passing was
carried out for one hour. After the washing, filtration of the same
liquor-to-be-treated was performed. again. A more higher value of
primary flux than that before the washing was obtained and, higher
flux values were able to be attained over a period of 50 hours. The
degree of salt rejection was detected to be 99 % for both the cases.
APPLICABILITY IN INDUSTRY       The present invention is utilized for
a detergent for washing of selectively permeable membranes composed
of reverse osmosis membrane as well as for a method for washing with
the detergent.  CLAIMS  1. A method for washing a selectively
permeable membrane composed of a reverse osmosis membrane exhibiting
deteriorated permeation flow flux due to adhesion thereto of a
contaminant substance, comprising washing the membrane with a washing
liquid consisting of a polyol having a molecular weight not greater
than 400 and, optionally, an organic solvent. 



2. The method as claimed in claim 1, wherein the washing liquid
contains an organic solvent.  3. The method as claimed in claim 1,
wherein the membrane is subjected, before and/or after the washing
with the washing liquid, to a pretreatment washing and/or an
aftertreatment washing by another washing method.  4. The method as
claimed in claim 1, wherein the washing is performed by contacting
the washing liquid with the selectively permeable membrane.  5. The
method as claimed in claim 1, wherein the polyol is selected from the
group consisting of ethylene glycol, diethylene glycol, propylene
glycol, glycerin, polyglycols and sugar alcohols.  6. The method as
claimed in claim 2, wherein the organic solvent comprises a compound
selected from the group consisting of monohydric alcohols, ethers,
ketones and amides. 


