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(54) METHOD FOR PURIFYING WASTE WATER

(57) Provided is a method for purifying of waste water
including: supplying a mixed stream in which wastewater
including water, a nitrile-based monomer, and ammonia
and an acid component are mixed to a first column; con-
densing an upper discharge stream of the first column,
supplying the condensed stream to a decanter to sepa-

rate into a water layer and an organic layer, and supplying
components of the organic layer to a second column; and
separating a by-product from a lower discharge stream
of the second column, and recovering the nitrile-based
monomer from an upper discharge stream of the second
column.
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Description

[Technical Field]

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefit of pri-
ority to Korean Patent Application No. 10-2021-0158835,
filed on November 17, 2021, and No. 10-2022-0081416,
filed on July 1, 2022, the entire contents of which are
incorporated herein as a part of the specification.

Technical Field

[0002] The present invention relates to a method for
purifying of waste water, and more particularly, to a meth-
od which may recover reusable components from waste-
water in a purification step at a rear end of a polymeriza-
tion reaction using a nitrile-based monomer and lower a
total nitrogen content in the wastewater transferred to a
wastewater treatment plant.

[Background Art]

[0003] In general, a nitrile-based rubber may be ob-
tained by manufacturing a homopolymer or copolymer
latex including a nitrile-based monomer-derived unit, us-
ing a nitrile-based monomer. An example of the nitrile-
based rubber may include an acrylonitrile-butadiene co-
polymer latex manufactured by copolymerizing acryloni-
trile and 1,3-butadiene.
[0004] The nitrile-based rubber may be manufactured
by emulsion polymerization, and the emulsion polymer-
ization may be a method of polymerizing a monomer in
a solution state, using a medium. The emulsion polym-
erization of the nitrile-based rubber may be performed
by, for example, using water as a medium and performing
polymerization by adding a nitrile-based monomer alone
or further adding an additional monomer for copolymer-
ization with the nitrile-based monomer, thereby manu-
facturing a homopolymer or copolymer latex including a
nitrile-based monomer-derived unit therefrom.
[0005] The homopolymer or copolymer latex including
the nitrile-based monomer-derived unit after polymeriza-
tion is completed is transferred to a blowdown tank, and
an unreacted material and water may be vaporized to
the upper portion of the blowdown tank and transferred
to a wastewater tank.
[0006] Meanwhile, in the blowdown tank, ammonia is
added for adjusting the pH of latex, and may be partly
vaporized with water to the upper portion and transferred
to the wastewater tank. In this case, in the wastewater
tank, 2 mol of an unreacted nitrile-based monomer and
1 mol of ammonia react to produce a trimer, resulting in
a loss of the nitrile-based monomer.
[0007] In addition, wastewater remaining after recov-
ering the nitrile-based monomer from the wastewater is
transferred to a wastewater treatment plant. Here, since

a total nitrogen (TN) content in wastewater which is trans-
ferred to the wastewater treatment plant is very high, a
lot of money should be invested in the wastewater treat-
ment plant for treating the wastewater, and in the midst
of stricter environmental regulations, a large loss occurs
in the price competitiveness of a latex product.

[Disclosure]

[Technical Problem]

[0008] An object of the present invention is to provide
a method which may prevent a loss in recovering an un-
reacted nitrile-based monomer in a manufacturing proc-
ess of a homopolymer or copolymer latex including a
nitrile-based monomer-derived unit and minimize a total
nitrogen content in wastewater transferred to a waste-
water treatment plant, in order to solve the problems men-
tioned in Background Art.

[Technical Solution]

[0009] In one general aspect, a method for purifying of
waste water includes: supplying a mixed stream in which
wastewater including water, a nitrile-based monomer,
and ammonia and an acid component are mixed to a first
column; condensing an upper discharge stream of the
first column, supplying the condensed stream to a de-
canter to separate into a water layer and an organic layer,
and supplying components of the organic layer to a sec-
ond column; and separating a by-product from a lower
discharge stream of the second column, and recovering
the nitrile-based monomer from an upper discharge
stream of the second column.

[Advantageous Effects]

[0010] According to the method for purifying of waste
water of the present invention, the loss of an unreacted
nitrile-based monomer may be minimized and the nitrile-
based monomer may be recovered and reused in a man-
ufacturing process of a homopolymer or copolymer latex
including a nitrile-based monomer-derived unit, thereby
increasing cost competitiveness.
[0011] In addition, a total nitrogen content in purified
wastewater transferred to a wastewater treatment plant
is effectively lowered, thereby reducing the cost of invest-
ing in the wastewater treatment plant for wastewater
treatment, and the product price competitiveness of a
latex product is increased in the midst of stricter environ-
mental regulations, thereby improving business sustain-
ability and obtaining effects of reducing carbon emissions
and reducing carbon taxes.

[Description of Drawings]

[0012]

1 2 
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FIG. 1 is a process flow diagram according to the
method for purifying of waste water in an exemplary
embodiment of the present invention.
FIGS. 2 and 3 are process flow diagrams according
to the method for purifying of waste water in the com-
parative examples, respectively.

[Best Mode]

[0013] The terms and words used in the description
and claims of the present invention are not to be con-
strued limitedly as having general or dictionary meanings
but are to be construed as having meanings and concepts
meeting the technical ideas of the present invention,
based on a principle that the inventors are able to appro-
priately define the concepts of terms in order to describe
their own inventions in the best mode.
[0014] The term "stream" in the present invention may
refer to a fluid flow in a process, or may refer to a fluid
itself flowing in a pipe. Specifically, the stream may refer
to both a fluid itself flowing in a pipe connecting each
device and a fluid flow. In addition, the fluid may include
any one or more components of gas, liquid, and solid.
[0015] Hereinafter, the present invention will be de-
scribed in more detail for better understanding of the
present invention, with reference to FIG. 1.
[0016] According to the present invention, a method
for purifying of waste water is provided. More specifically,
the method may include: supplying a mixed stream in
which wastewater including water, a nitrile-based mon-
omer, and ammonia and an acid component are mixed
to a first column; condensing an upper discharge stream
of the first column, supplying the condensed stream to a
decanter to separate into a water layer and an organic
layer, and supplying components of the organic layer to
a second column; and separating a by-product from a
lower discharge stream of the second column, and re-
covering the nitrile-based monomer from an upper dis-
charge stream of the second column.
[0017] According to an exemplary embodiment of the
present invention, the wastewater may be produced from
a manufacturing process of a homopolymer or copolymer
latex including a nitrile-based monomer-derived unit.
Specifically, the manufacturing process of a homopoly-
mer or copolymer latex including the nitrile-based mon-
omer-derived unit may include a polymerization step and
a purification step.
[0018] The polymerization step may be performed by
emulsion polymerization. In the emulsion polymerization,
water may be used as a medium, and polymerization
may be performed by adding a nitrile-based monomer
alone or further adding an additional monomer for copo-
lymerization with the nitrile-based monomer. For exam-
ple, the additional monomer may include a conjugated
diene-based monomer.
[0019] The nitrile-based monomer may include one or
more selected from the group consisting of acrylonitrile,
methacrylonitrile, fumaronitrile, α-chloronitrile, and α-cy-

anoethyl acrylonitrile. As a specific example, the nitrile-
based monomer may be acrylonitrile.
[0020] The conjugated diene-based monomer may in-
clude one or more selected from the group consisting of
1,3-butadiene, 2,3-dimethyl-1,3-butadiene, 2-ethyl-1,3-
butadiene, 1,3-pentadiene, and isoprene. As a specific
example, the conjugated diene-based monomer may be
1,3- butadiene.
[0021] The purification step may be a step of separat-
ing an unreacted material and water from the homopol-
ymer or copolymer latex including the nitrile-based mon-
omer-derived unit after the polymerization is completed.
Specifically, the homopolymer or copolymer latex includ-
ing the nitrile-based monomer-derived unit after the po-
lymerization is completed is transferred to a blowdown
tank, and in the blowdown tank, the unreacted material
and water may be vaporized to the upper portion and
transferred to a wastewater tank 10.
[0022] In the blowdown tank, ammonia should be add-
ed for adjusting the pH of latex. However, in a process
of vaporizing the unreacted material and water and trans-
ferring them to the wastewater tank 10 in the blowdown
tank, a part of ammonia is vaporized with water and in-
troduced to the wastewater tank 10, so that in the waste-
water tank 10, 2 mol of an unreacted nitrile-based mon-
omer and 1 mol of ammonia react to produce a trimer
referred to as 3,3-iminodipropionitrile, resulting in a loss
of the nitrile-based monomer.
[0023] In addition, wastewater remaining after recov-
ering the nitrile-based monomer from the wastewater is
transferred to a wastewater treatment plant, and since
conventionally, the trimer accounts for most of the total
nitrogen content in wastewater and the total nitrogen con-
tent in wastewater transferred to the wastewater treat-
ment plant is very high, a lot of money should be invested
in the wastewater treatment plant for treating the waste-
water, and in the midst of stricter environmental regula-
tions, the price competitiveness of a latex product is de-
creased.
[0024] For this, the present invention is intended to pro-
vide a method for minimizing the loss of an unreacted
nitrile-based monomer and a total nitrogen content in
wastewater to reduce costs for a wastewater treatment
and improve the price competitiveness of a latex product.
[0025] According to an exemplary embodiment of the
present invention, the wastewater tank 10 may be sup-
plied with wastewater including water, a nitrile-based
monomer, and ammonia through a wastewater transfer
line 11. In addition, an acid component may be added to
the wastewater tank 10 through an acid component trans-
fer line 12. The kind of acid component is not particularly
limited, and for example, may include one or more se-
lected from the group consisting of acetic acid, nitric acid,
sulfuric acid, phosphoric acid, formic acid, and cyanic
acid. As a specific example, the acid component may be
acetic acid.
[0026] From the wastewater tank 10, a mixed stream
in which the wastewater including water, a nitrile-based
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monomer, and ammonia and the acid component are
mixed may be discharged, and the mixed stream may be
supplied to a first column 20.
[0027] The mixed stream may be in a state in which
the wastewater is mixed with the acid component so that
the pH of the wastewater is lowered. For example, the
pH of the mixed stream may be 1.5 or more, 2.5 or more,
or 3.5 or more and 4.5 or less, 5 or less, or 5.5 or less.
By adjusting the pH of the mixed stream to the above
range, ammonia (NH3) in the mixed stream may be con-
verted into an ammonium salt (NH4+) to prevent forma-
tion of a trimer due to a side reaction of the nitrile-based
monomer and ammonia, thereby decreasing the loss of
the nitrile-based monomer. In addition, the trimer of the
nitrile-based monomer is a component accounting for
most of the total nitrogen content in wastewater, and pu-
rified wastewater in which the total nitrogen content is
decreased by preventing formation of the trimer may be
transferred to a wastewater treatment plant.
[0028] According to an exemplary embodiment of the
present invention, the mixed stream may be supplied to
a first column 20. The first column 20 separates the com-
ponents of the mixed stream by distillation, and the nitrile-
based monomer and the by-product included in the mixed
stream are separated to an upper portion, and the re-
maining components are separated to a lower portion, in
the first column 20. Here, the by-product may include a
dimer of the nitrile-based monomer. In addition, the re-
maining components separated to the lower portion of
the first column 20 is purified wastewater, and a part of
the components may be heated in a common reboiler 23
and refluxed to the first column 20, and the rest may be
transferred to the wastewater treatment plant.
[0029] The upper discharge stream of the first column
20 may be condensed in a condenser 21 and then sup-
plied to a decanter 22. From the decanter, flare gas is
discharged, and the condensed upper discharge stream
of the first column 20 may be separated into a water layer
and an organic layer. The water layer components sep-
arated in the decanter 22 are purified wastewater and
may be transferred to the wastewater treatment plant.
[0030] Since the formation of the trimer of the nitrile-
based monomer is prevented, and the nitrile-based mon-
omer and the dimer of the nitrile-based monomer in
wastewater are separated in the first column 20, the total
nitrogen content in the purified wastewater transferred
to the wastewater treatment plant may be decreased.
For example, a ratio of a total nitrogen content in purified
wastewater to a total nitrogen content in wastewater may
be 0.25 or more, 0.3 or more, or 0.35 or more and 0.5 or
less or 0.55 or less.
[0031] An operating temperature of the first column 20
may be 80°C or higher, 90°C or higher, or 95°C or higher
and 100°C or lower, 110°C or lower, or 130°C or lower.
In addition, an operating pressure of the first column 20
may be 0.5 bar or more, 0.7 bar or more, or 0.9 bar or
more and 1.5 bar or less, 2 bar or less, or 3 bar or less.
By controlling the operating conditions of the first column

20 to the above ranges, the nitrile-based monomer may
be effectively separated to the upper portion.
[0032] According to an exemplary embodiment of the
present invention, organic layer components separated
from the decanter 22 may include a by-product together
with the nitrile-based monomer, and may be supplied to
a second column 30 in order to separate the nitrile-based
monomer and the by-product.
[0033] The second column 30 may separate the nitrile-
based monomer and the by-product including the nitrile-
based dimer in the organic layer components separated
in the decanter 22 by distillation. Specifically, nitrile-
based monomer may be recovered from an upper dis-
charge stream, and the by-product may be separated as
a lower discharge stream, of the second column 30.
[0034] According to an exemplary embodiment of the
present invention, a part of the lower discharge stream
of the second column 30 may be passed through a heat
exchanger 33 to be refluxed to the second column 30,
and the rest of the stream may be discharged.
[0035] The heat exchanger 33 may be, for example, a
shell-tube heat exchanger. The shell-tube heat exchang-
er may be formed of a cylindrical body, a pipe-shaped
tube which is provided in the center of the body and trans-
fers a fluid, and a shell surrounding the tube. A refrigerant
or a warm medium supplied through the shell may flow
while being in contact with the fluid transferred through
the tube through a tube outer wall and exchange heat
with the fluid transferred through the tube. Specifically,
the lower discharge stream of the second column 30 is
supplied to the tube of the heat exchanger 33 and moves
from the inlet to the outlet of the tube. Here, a heat source
supplied to the shell moves from the inlet to the outlet of
the shell, and may exchange heat with the lower dis-
charge stream of the second column 30 moving in the
tube, in the outer wall of the tube. Thus, the lower dis-
charge stream of the second column 30 supplied to the
tube may be heated with the heat source passing through
the shell and refluxed to the second column 30.
[0036] Meanwhile, when the lower discharge stream
of the second column 30 passes through the heat ex-
changer 33, the polymerization reaction of the nitrile-
based monomer included in the lower discharge stream
passing through the tube may occur by heat supplied
from the heat source passing through the shell. A polymer
produced by the polymerization reaction may cause a
fouling phenomenon in which the polymer is partially pre-
cipitated and accumulated in the tube. Since the fouling
phenomenon prevents smooth movement of a fluid, it
adversely affects the entire process.
[0037] Thus, in the present invention, the operation
conditions of the second column 30 and the heat ex-
changer 33 are controlled, thereby suppressing fouling
occurring in the heat exchanger 33, which allows stable
operation to reduce time and costs for washing.
[0038] A temperature of the heat source supplied to
the shell of the heat exchanger 33 may be, for example,
the 60°C or higher, 65°C or higher, or 70°C or higher and

5 6 



EP 4 206 146 A1

5

5

10

15

20

25

30

35

40

45

50

55

80°C or lower, 85°C or lower, or 90°C or lower. When
the temperature of the heat source is too high, the po-
lymerization reaction of the nitrile-based monomer due
to a local temperature rise and the production of a po-
lymerized polymer therefrom may be caused in the outer
wall of the tube where the lower discharge stream of the
second column 30 moves. Meanwhile, when the temper-
ature of the heat source is too low, the production of the
polymerized polymer may be suppressed, but the size
of the heat exchanger required for sufficient heat ex-
change is increased. The heat source may be, for exam-
ple, hot water.
[0039] Meanwhile, as described above, a part of the
lower discharge stream of the second column 30 may be
passed through the heat exchanger 33 to be refluxed to
the second column 30, and the rest of the stream may
be discharged. A fouling phenomenon by a polymerized
polymer of the nitrile-based monomer may occur also in
the reflux pipe which passes through the heat exchanger
33 and is refluxed to the second column 30. In order to
prevent this, it is necessary to transfer the fluid flowing
the reflux pipe by maintaining it in a liquid state. In the
case in which the lower discharge stream of the second
column 30 in a liquid state in the reflux pipe is partly va-
porized, the polymerization reaction of the nitrile-based
monomer in an interface between the liquid and the gas
may be accelerated to cause the fouling phenomenon.
Therefore, it is necessary to maintain pressure in the re-
flux pipe at a certain level or higher.
[0040] For this, the pressure in the reflux pipe may be
maintained at 0.5 bar or more, 1 bar or more, or 1.5 bar
or more and 2.5 bar or less, 3.0 bar or less, or 3.5 bar or
less. Furthermore, in order to control the pressure range
as such, in an exemplary embodiment of the present in-
vention, a pressure adjusting valve may be provided in
the reflux pipe.
[0041] A temperature of a lower portion of the second
column 30 may be 20°C or higher, 25°C or higher, or
30°C or higher and 35°C or lower, 40°C or lower, or 45°C
or lower. By maintaining the temperature of a lower por-
tion of the second column 30 within the above range, the
polymerization reaction of the nitrile-based monomer oc-
curring by heat may be suppressed to prevent the fouling
phenomenon of the heat exchanger.
[0042] A content of the nitrile-based monomer in the
lower discharge stream of the second column 30 may be
5 wt% or more, 10 wt% or more, or 15 wt% or more and
20 wt% or less, 30 wt% or less, or 40 wt% or less. Spe-
cifically, in the above range, a part of the nitrile-based
monomer may flow out to the lower discharge stream of
the second column 30, and in this case, the temperature
of a lower portion of the second column 30 may be easily
maintained.
[0043] According to an exemplary embodiment of the
present invention, the upper discharge stream of the sec-
ond column 30 may be condensed in a condenser 31
and then supplied to a reflux tank 32. The upper dis-
charge stream of the second column 30 which has been

condensed in the condenser 31 discharges flare gas to
the upper portion of the reflux tank 32, a part of the lower
discharge stream including the nitrile-based monomer is
refluxed to the second column 30, and the rest is recov-
ered and may be reused in the polymerization step of the
manufacturing process of a homopolymer or copolymer
latex including the nitrile-based monomer-derived unit.
[0044] The operating pressure of the second column
30 may be 0.15 bar or more, 0.2 bar or more, or 0.25 bar
or more and 0.4 bar or less, 0.45 bar or less, or 0.5 bar
or less. For example, when the operating pressure of the
second column 30 is lower than the above range, con-
densation in the condenser 31 may not be performed
well, and when the operating pressure is higher than the
above range, the temperature is also raised, and thus,
fouling due to the polymerized polymer of the nitrile-
based monomer may occur in the heat exchanger and
the reflux pipe described above.
[0045] According to an exemplary embodiment of the
present invention, in the method for purifying of waste
water, if necessary, devices such as a distillation tower,
a condenser, a reboiler, a valve, a pump, a separator,
and a mixer may be further installed.
[0046] Hereinabove, the method for purifying of waste
water according to the present invention has been de-
scribed and illustrated in the drawings, but the description
and the illustration in the drawings are the description
and the illustration of only core configurations for under-
standing of the present invention, and in addition to the
process and devices described above and illustrated in
the drawings, the process and the devices which are not
described and illustrated separately may be appropriate-
ly applied and used for carrying out the method for puri-
fying of waste water according to the present invention.
[0047] Hereinafter, the present invention will be de-
scribed in more detail by the examples. However, the
following examples are provided for illustrating the
present invention, and it is apparent to a person skilled
in the art that various modifications and alterations may
be made without departing from the scope and spirit of
the present invention and the scope of the present inven-
tion is not limited thereto.

Examples

Example 1

[0048] According to the process flow diagram illustrat-
ed in FIG. 1, wastewater discharged from a manufactur-
ing process of an acrylonitrile-butadiene copolymer latex
was purified.
[0049] Specifically, wastewater, which included water,
an acrylonitrile monomer, and ammonia and had a pH of
8, was supplied to a wastewater tank 10 through a waste-
water transfer line 11, acetic acid was added to the waste-
water tank 10 through an acid component transfer line
12, and a mixed stream discharged from the wastewater
tank 10 was supplied to a first column 20. At this time, it
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was confirmed that the total nitrogen content of the waste-
water was 6,000 ppm, the pH of the mixed stream was
5.5, and the total nitrogen content was measured using
a commercialized total nitrogen (TN) measuring device.
[0050] The upper discharge stream of the first column
20 was condensed in a condenser 21 and supplied to a
decanter 22, in the decanter 22, flare gas was discharged
therefrom and the stream was separated into a water
layer and an organic layer, and the organic layer com-
ponents were transferred to a second column 30 and the
water layer components were transferred to a wastewa-
ter treatment plant as purified wastewater. In addition, a
part of the lower discharge stream of the first column 20
was heated using a reboiler 23 and then refluxed, and
the rest was transferred to the wastewater treatment
plant as purified wastewater. At this time, the operating
temperature of the first column 20 was 90°C, and the
operating pressure was adjusted to 1 bar. In addition, the
total nitrogen content in the purified wastewater was con-
firmed to be 3,000 ppm.
[0051] The upper discharge stream of the second col-
umn 30 was condensed in a condenser 31 and then sup-
plied to a reflux tank 32, flare gas was discharged from
the reflux tank 32, a part of the lower discharge stream
was refluxed, and the nitrile-based monomer was recov-
ered from the rest and reused. In addition, a part of the
lower discharge stream of the second column 30 was
passed through a heat exchanger 33 and refluxed to the
second column 30, and a by-product was separated from
the rest. At this time, the content of the nitrile-based mon-
omer in the lower discharge stream of the second column
30 was adjusted to 15 wt%, and the temperature of warm
water supplied to the shell of the heat exchanger 33 was
90°C. In addition, the operating pressure of the second
column 30 was adjusted to 0.3 bar, and the temperature
of a lower portion was maintained at 45°C.
[0052] In this case, fouling occurrence in the heat ex-
changer 33 and the condenser 31 was suppressed to
extend a wash cycle, and the recovery rate of acrylonitrile
calculated by the content ratio of the acrylonitrile mono-
mer recovered from the upper discharge stream of the
second column 30 to the content of the acrylonitrile mon-
omer included in the wastewater supplied to the waste-
water tank 10 was confirmed to be 99.9%.

Example 2

[0053] The operation was performed in the same man-
ner as in Example 1, except that the content of the nitrile-
based monomer in the lower discharge stream of the
second column 30 was controlled to 10 wt%, and the
temperature of a lower portion of the second column 30
was controlled to 50°C.
[0054] In this case, it was confirmed that fouling occur-
rence in the heat exchanger 33 was promoted as com-
pared with Example 1, thereby shortening the wash cy-
cle.

Example 3

[0055] The operation was performed in the same man-
ner as in Example 1, except that the temperature of the
warm water supplied to the shell of the heat exchanger
33 was adjusted to 100°C.
[0056] In this case also, it was confirmed that fouling
occurrence in the heat exchanger 33 was promoted as
compared with Example 1, thereby shortening the wash
cycle.

Example 4

[0057] The operation was performed in the same man-
ner as in Example 1, except that the operating pressure
of the second column 30 was controlled to 0.1 bar.
[0058] In this case, the upper discharge stream of the
second column 30 was not condensed well in the con-
denser 31, and thus, the amount of the nitrile-based mon-
omer lost in the discharge of the flare gas from the reflux
tank 32 was increased.

Example 5

[0059] The operation was performed in the same man-
ner as in Example 1, except that the operating pressure
of the second column 30 was controlled to 0.7 bar.
[0060] In this case, it was confirmed that fouling occur-
rence in the condenser 31 was promoted as compared
with Example 1, thereby shortening the wash cycle.

Comparative Examples

Comparative Example 1

[0061] According to the process flow diagram illustrat-
ed in FIG. 2, wastewater discharged from the manufac-
turing process of an acrylonitrile-butadiene copolymer la-
tex was purified.
[0062] Specifically, wastewater which included water,
an acrylonitrile monomer, and ammonia and had a pH of
8 was supplied to the wastewater tank 10 through the
wastewater transfer line 11, and the wastewater was dis-
charged from the wastewater tank 10 and supplied to the
first column 20. At this time, the total nitrogen content of
the wastewater was confirmed to be 6,000 ppm.
[0063] The upper discharge stream from the first col-
umn 20 was condensed in the condenser 21 and supplied
to the decanter 22, in the decanter 22, flare gas was
discharged therefrom and the stream was separated into
a water layer and an organic layer, acrylonitrile was re-
covered from the organic layer components, and the wa-
ter layer components were transferred to the wastewater
treatment plant as purified wastewater. In addition, a part
of the lower discharge stream of the first column 20 was
heated using the reboiler 23 and then refluxed, and the
rest was transferred to the wastewater treatment plant
as purified wastewater. At this time, the operating tem-
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perature of the first column 20 was 90°C, and the oper-
ating pressure was adjusted to 1 bar. In addition, the total
nitrogen content of the purified wastewater was con-
firmed to be 5,000 ppm, and the recovery rate of acrylo-
nitrile calculated from a ratio of the content of the acry-
lonitrile monomer recovered from the organic layer com-
ponents in the decanter 22 to the content of the acrylo-
nitrile monomer included in the wastewater supplied to
the wastewater tank 10 was confirmed to be 30%.
[0064] Furthermore, since a dimer component of the
nitrile-based monomer was also mixed in the organic lay-
er components in addition to acrylonitrile, it was impos-
sible to reuse the recovered stream in polymerization.

Comparative Example 2

[0065] According to the process flow diagram illustrat-
ed in FIG. 3, wastewater discharged from a manufactur-
ing process of an acrylonitrile-butadiene copolymer latex
was purified.
[0066] Specifically, the process was performed in the
same manner as in Example 1, except that acetic acid
was not added to the wastewater tank 10.
[0067] In this case, the total nitrogen content of the
purified wastewater was confirmed to be 5,000 ppm, and
the recovery rate of acrylonitrile calculated from a ratio
of the content of the acrylonitrile monomer recovered
from the upper discharge stream of the second column
30 to the content of the acrylonitrile monomer included
in the wastewater supplied to the wastewater tank 10
was confirmed to be 30%.

Claims

1. A method for purifying of waste water comprising:

supplying a mixed stream in which wastewater
including water, a nitrile-based monomer, and
ammonia and an acid component are mixed to
a first column;
condensing an upper discharge stream of the
first column, supplying the condensed stream to
a decanter to separate into a water layer and an
organic layer, and supplying components of the
organic layer to a second column; and
separating a by-product from a lower discharge
stream of the second column, and recovering
the nitrile-based monomer from an upper dis-
charge stream of the second column.

2. The method for purifying of waste water of claim 1,
wherein the lower discharge stream of the first col-
umn and components of the water layer from the
decanter are transferred to a wastewater treatment
plant as purified wastewater.

3. The method for purifying of waste water of claim 1,

wherein a pH of the mixed stream is 1.5 to 5.5.

4.  The method for purifying of waste water of claim 1,
wherein the acid component includes one or more
selected from the group consisting of acetic acid,
nitric acid, sulfuric acid, phosphoric acid, formic acid,
and cyanic acid.

5. The method for purifying of waste water of claim 1,
wherein an operating pressure of the first column is
0.5 bar to 3.0 bar, and an operating temperature of
the first column is 80°C to 130°C.

6. The method for purifying of waste water of claim 1,
wherein an operating pressure of the second column
is 0.15 bar to 0.5 bar.

7. The method for purifying of waste water of claim 1,
wherein a temperature of a lower portion of the sec-
ond column is 20°C to 45°C.

8. The method for purifying of waste water of claim 1,
wherein a content of the nitrile-based monomer in
the lower discharge stream of the second column is
5 wt% to 40 wt%.

9. The method for purifying of waste water of claim 1,
wherein a part of the lower discharge stream of the
second column is passed through a heat exchanger
and refluxed to the second column, and a by-product
is separated as the rest of the stream.

10. The method for purifying of waste water of claim 9,
wherein a part of the lower discharge stream of the
second column is passed through a tube of the heat
exchanger, and
a temperature of a heat source supplied through a
shell of the heat exchanger is 60°C to 90°C.
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