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DESCRIPTION

Title of Invention: PURIFICATION METHOD OF 2,3,3,3-

TETRAFLUOROPROPENE

Technical Field

The present invention relates to a method for purifying

2,3,3,3-tetrafluoropropene (CF3CF=CH 2, HFO-1234yf; hereinafter

also referred to as "HFO-1234yf " ) . More specifically, the present

invention relates to a method for purifying HFO-1234yf by

removing HF from a mixture containing HFO-1234yf and hydrogen

fluoride (HF) .

Background Art

There are various methods for producing HFO-1234yf,

which shows great promise as a refrigerant for car air

conditioners, etc., because of its low global warming potential

(GWP) . For example, PTL 1 discloses a production process in which

HF in an amount exceeding the stoichiometrically required amount

is supplied to a reaction starting raw material (CCI3CF2CH3).

Further, PTL 2 discloses a production process in which

fluorocarbon (CF3CFHCFH 2) is dehydrof luorinated. In these

processes, the outflow from the reactor is a mixture of the

desired product HFO-1234yf and HF present in an amount at least

equimolar to that of HFO-1234yf.

To remove HF from a mixture of HFO-1234yf and HF in

order to obtain a purified product of HFO-1234yf , the mixture of

HFO-1234yf and HF is treated so that HF is absorbed by water or

alkali, which is known as a general method for removing HF from a

mixture of an organic substance and HF. However, this method

requires a large quantity of water or alkali, leading to the

discharge of a large amount of industrial waste. Thus, this

method is not beneficial in terms of environmental preservation

and production cost. In another generally known method for

removing HF, H2S0 is used to collect HF as a fluorosulfuric acid.

In this method, however, the fluorosulfuric acid that is



generated is highly corrosive, and the materials of equipment

used are therefore limited to highly corrosion-resistant

materials, leading to an increase in production cost. Furthermore,

in this HF-removing method, reuse of the removed HF in the

reaction (recycling use) requires a high level of technology,

leading to an increase in production cost when the collected HF

is either recycled or disposed.

The processes described below resolve these problems.

For example, PTL 3 discloses a process in which a mixture of HFO-

1234yf and HF is distilled, and an azeotropic mixture of HFO-

1234yf and HF is extracted from the top of a distillation column,

while HFO-1234yf is obtained from the bottom of the distillation

column. This process requires a larger distillation column

because it is necessary to extract a large amount of HFO-1234yf

together with HF from the top of the column. Moreover, even when

employing a process in which the azeotropic mixture is recycled,

the circulation of a large amount of an HFO-1234yf and HF mixture

requires that large equipment be used in the process, leading to

increases in equipment and operating costs. Further, for example,

PTL 4 discloses a process in which a mixture of HF and HFO-1234yf

is subjected to azeotropic distillation, the outflow is liquefied

by cooling, followed by liquid-liquid separation, and each liquid

is distilled, thereby separating HFO-1234yf and HF. In this

process, it is necessary to repeat heating a large amount of

separated product, followed by cooling and heating again in the

separation step, resulting in a large level of energy consumption

and increasing the operating cost.
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Summary of Invention

Technical Problem

An object of the present invention is to provide a

method for purifying HFO-1234yf by removing HF from a mixture of

HFO-1234yf and HF under simple and economically advantageous

conditions.

Solution to Problem

The present inventors conducted extensive research on a

method for purifying HFO-1234yf by removing HF from a mixture

containing HFO-1234yf and HF. A s a result, the inventors found

that HFO-1234yf and HF can be purified and separated by adding a

specific extractant to a mixture of HFO-1234yf and HF, and

performing extractive distillation, thereby concentrating HF in

the extractant phase side, while concentrating HFO-1234yf in the

gas phase side.

Specifically, an extractant having higher compatibility

with HF than with HFO-1234yf is used to perform extractive

distillation under conditions in which the relative volatility a

of HFO-1234yf to HF is larger than 1 . Thereby, a larger

proportion of HFO-1234yf can be distributed to the gas phase side,

and a larger proportion of HF can be distributed to the

extractant phase side.

The relative volatility a is defined by the following

formula:

a = (y /x ) / (ye/xe)

on the proviso that a solution at least essentially consisting of

a key component A and a key component B (boiling point of

component A < boiling point of component B ) is in vapor-liquid

equilibrium, wherein

x is the mole fraction of the low-boiling-point

component A in the liquid phase,

xB is the mole fraction of the high-boiling-point

component B ,

Ά is the mole fraction of the low-boiling-point



component A in the gas phase, when the gas phase is in

equilibrium with the liquid phase, and

yB is the mole fraction of the high-boiling-point

component B .

The relative volatility a of HFO-1234yf to HF is a

relative volatility when component A is HFO-1234yf, and component

B is HF in the above formula. Although the relative volatility a

may depend on temperature, conditions are determined so that the

relative volatility of HFO-1234yf to HF is greater than 1 in the

present invention in the temperature range in which extractive

distillation is performed.

Further, although the relative volatility a may depend

on the liquid composition, conditions are determined so that the

relative volatility of HFO-1234yf to HF is greater than 1 in the

range of composition ratio of HF, HFO-1234yf, and extractant in

which extractive distillation is performed. That is, when

extractive distillation is performed using a specific extractant

under conditions in which the relative volatility is greater than

1 , a larger proportion of HF can be distributed to the extractant

side, and a larger proportion of HFO-1234yf can be distributed to

the gas phase side. The extractant can be used to carry out the

present invention in the range of conditions in which extractive

distillation is performed at a relative volatility greater than 1 ,

preferably 30 or more, and more preferably 50 or more.

The extractant to be used in the present invention is

at least one member selected from the group consisting of:

(i) alcohols represented by ROH, wherein R is a C 1- 5

alkyl group;

(ii) ethers represented by ROR', wherein R and R ' are

the same or different, and each is a Ci_ alkyl group;

(iii) fluoridation alcohols represented by RfOH,

wherein Rf is a C 1- 3 fluoroalkyl group;

(iv) ketones represented by RCOR', wherein R and R ' are

the same or different, and each is a C - alkyl group;

(v) esters represented by RCOOR', wherein R and R ' are



the same or different, and each is a Ci_ alkyl group;

(vi) polyols represented by R(OH)n, wherein R is a Ci-

alkyl group, and n is an integer of 2 to 3 ; and

(vii) ethylene glycols represented by R (CH2CH2O) nR2,

wherein R and R2 are the same or different, and each is hydrogen

or a C i- alkyl group, and n is an integer of 1 to 3 .

Specifically preferred is an extractant comprising at

least one member selected from the group consisting of methanol,

ethanol, propanol, butanol, isopropanol, 2-methoxyethanol,

trif luoroethanol, pentafluoropropanol, tetraf luoropropanol,

acetone, methyl acetate, ethyl acetate, propyl acetate, butyl

acetate, 1,4-dioxane, 1 ,3 ,5-trioxane, dimethyl ether, diethyl

ether, diisopropyl ether, and bis (2-methoxymethyl) ether.

Particularly among these, at least one of methanol, ethanol, 2-

methoxyethanol, pentafluoropropanol, and 1,4-dioxane is

significantly preferred because they exhibit a high ability as

extractants .

Figure 1 shows an embodiment for carrying out the

present invention.

(1) A mixture comprising HF and HFO-1234yf, and an

extractant are supplied to a distillation column A . The mixture

is subjected to extractive distillation in the distillation

column A , thereby obtaining a fraction F101 (Fraction I ) , which

contains HFO-1234yf and the extractant and has a lower rate of HF

to HFO-1234yf than that of the mixture, from the top of the

distillation column A , and obtaining a fraction F102 (Fraction

II), which has a higher rate of HF to HFO-1234yf than that of the

mixture, from the bottom of the distillation column A .

(2) The fraction F102 is supplied to a distillation

column B , and distilled in the distillation column B .

(2-1) When the boiling point of the extractant used is

higher than that of HF, a fraction F103 (Fraction III) , which

contains HF and has a higher HF concentration than that of the

fraction F102, is obtained from the top of the distillation

column B , and a fraction F104 (Fraction IV) , which contains the



extractant, is obtained from the bottom of the distillation

column.

(2-2) When the boiling point of the extractant used is

lower than that of HF, a fraction F104 (Fraction III), which

contains HF and has a higher HF concentration than that of the

fraction F102, is obtained from the bottom of the distillation

column B , and a fraction F103 (Fraction IV) , which contains the

extractant, is obtained from the top of the distillation column.

Here, when the boiling point of the extractant used is

higher than that of HF, the fraction F104 (Fraction IV) obtained

in process (2-1) may be supplied to the distillation column A as

at least a part of the extractant, as shown in Fig. 2 . The

extractant can thereby be used in a recycling manner.

Moreover, when the boiling point of the extractant used

is lower than that of HF, the fraction F103 (Fraction IV)

obtained in process (2-2) may be supplied to the distillation

column A as at least a part of the extractant, as shown in Fig. 3 .

The extractant can thereby be used in a recycling manner.

Furthermore, when distillation is carried out in a

manner as shown in Fig. 1 , Fig. 2 , or Fig. 3 , HFO-1234yf can be

obtained as a fraction F101 (Fraction I ) that does not

substantially contain HF and an extractant, and HF can be

obtained as a fraction F103 or F104 that does not substantially

contain HFO-1234yf and an extractant, by controlling the amount

of extractant used, and the operating conditions of each

distillation column.

Here, the operating conditions of each distillation

column include the temperature of a condenser of the top of the

distillation column, the temperature of the bottom of the

distillation column, the pressure of the distillation column,

reflux ratio, etc.

Moreover, HF obtained here can be reused in various

reaction starting materials.

The purification method of the present invention can be

considered not only as a method for purifying HFO-1234yf, but



also as a method for producing HFO-1234yf comprising the step of

obtaining, from a mixture comprising HFO-1234yf and HF, a

purified product that contains HFO-1234yf and has a lower ratio

of HF to HFO-1234yf than that of the mixture.

In the present invention, the mixture of HFO-1234yf and

HF to be subjected to purification may be an outflow from any

kind of device, such as an outflow from a reactor in which HF-

elimination of fluorocarbon is performed, an outflow from a

reactor in which fluorination of chlorofluoro hydrocarbon is

performed, or an outflow from a reactor combining these; however,

the mixture is not limited thereto. Moreover, extractive

distillation may be performed by introducing an outflow obtained

by once distilling an outflow from such a reactor, or an outflow

obtained by liquid-liquid separation of an outflow from such a

reactor, into the distillation column A .

Advantageous Effects of Invention

The present invention provides a novel and effective

method for purifying HFO-1234yf by removing HF from a mixture of

HFO-1234yf and HF.

According to the method of the present invention, the

use of extractive distillation allows removal of HF from a

mixture of HFO-1234yf and HF, without using sulfuric acid, alkali,

water, etc. Thereby, HFO-1234yf can be purified more economically

and more safely, and the amount of waste can be reduced compared

with methods of removing HF using sulfuric acid, alkali, water,

etc.

Brief Description of Drawings

Figure 1 is a schematic diagram explaining the

purification method for HFO-1234yf in one embodiment of the

present invention.

Figure 2 is a schematic diagram explaining the

purification method for HFO-1234yf in another embodiment of the

present invention in which an extractant having a boiling point



higher than that of HF is used in a recycling manner.

Figure 3 is a schematic diagram explaining the

purification method for HFO-1234yf in another embodiment of the

present invention in which an extractant having a boiling point

lower than that of HF is used in a recycling manner.

Description of Embodiments

One embodiment of the present invention is described

below with reference to drawings.

As shown in Fig. 1 , a mixture comprising HFO-1234yf and

HF is supplied from the middle section of a distillation column A .

An example of the mixture is a product obtained by a reaction

process in which HFO-1234yf is synthesized by contacting a

starting material, i.e., a chlorine compound such as 2-chloro-

3 ,3 ,3-trifluoropropene (HCFC-1233xf ) represented by CF3CC1=CH 2 or

2-chloro-l, 1 ,1 ,2-tetraf luoropropane (HCFC-244bb) represented by

CF3CC1FCH 3, with HF in the presence of a catalyst in the

production process of HFO-1234yf . Another example is an outflow

obtained by subjecting the above product to a separation

operation, such as distillation, liquid-liquid separation, or

membrane separation. Moreover, the mixture comprising HFO-1234yf

and HF to be supplied to the distillation column A is, for

example, a product obtained by a reaction process in which HFO-

1234yf is synthesized by HF-elimination of a starting material,

i.e., a fluorine compound such as 1 ,1 ,1 ,2 ,2-pentaf luoropropane

(HFC-245cb) represented by CF3CF2CH3 or 1,1,1,2,3-

pentaf luoropropane (HFC-245eb) represented by CF3CHFCH 2F , in the

presence of a catalyst or alkali in the production process of

HFO-1234yf. Another example is an outflow obtained by subjecting

the above product to a separation operation, such as distillation,

liquid-liquid separation, or membrane separation. The mixture

comprising HFO-1234yf and HF may further contain HCFC-1233xf,

HCFC-244bb, HFC-245cb, HFC-245eb, E ,Z-l, 3 ,3 ,3-pentaf luoropropene

(HFO-1234ze) represented by CF3CH=CHF, 3 ,3 ,3-trifluoropropene

(HFO-1243zf) represented by CF3CH=CH 2, 3 ,3 ,3-trif luoropropyne



represented by CF3CE--CH, etc., which are unreacted products,

intermediate products, or by-products of the aforementioned

processes. Although the proportion of HF to HFO-1234yf is not

limited, in a product obtained in the reaction process of

synthesis of HFO-1234yf (i.e., a solution before purification),

the amount of HF is about 0.01 to 100 mol per mol of HFO-1234yf.

Further, in an outflow roughly purified by distillation, the

amount of HF is about 0.01 to 10 mol per mol of HFO-1234yf.

Moreover, in an outflow highly purified by liquid-liquid

separation, membrane separation, or the like, the amount of HF is

about 0.01 to 1 mol per mol of HFO-1234yf.

Meanwhile, an extractant is supplied from the top of

the distillation column A . The extractant used has a higher

compatibility with HF than with HFO-1234yf . An extractant to be

used in the present invention is at least one member selected

from the following group consisting of:

(i) alcohols represented by ROH, wherein R is a C 1-

alkyl group,

(ii) ethers represented by ROR', wherein R and R are

the same or different, and each is a Ci_ alkyl group,

(iii) fluorinated alcohols represented by RfOH, wherein

Rf is a C 1-.3 fluoroalkyl group,

(iv) ketones represented by RCOR', wherein R and R ' are

the same or different, and each is a C 1- alkyl group,

(v) esters represented by RCOOR' , wherein R and R ' are

the same or different, and each is C 1- 4 alkyl group,

(vi) polyols represented by R(OH)n, wherein R is a C 1- 4

alkyl group, and n is an integer of 2 to 3 , and

(vii) ethylene glycols represented by R (CH2CH20 ) R2,

wherein R and R2 are the same or different, and each is hydrogen

or a C i- alkyl group, and n is an integer of 1 to 3 .

An extractant having a low solubility of HFO-1234yf is

more preferably used. Specific examples thereof include methanol,

ethanol, propanol, butanol, isopropanol, 2-methoxyethanol,

trif luoroethanol, pentaf luoropropanol, tetraf luoropropanol, etc.



These can be used singly or as a mixture thereof; however, the

extractant is not limited thereto.

Moreover, an extractant having a high solubility of HF

is preferably used. In terms of chemical properties, higher

polarity is more preferable because the solubility of HF becomes

higher. Specific examples thereof include methanol, ethanol,

propanol, butanol, isopropanol, 2-methoxyethanol,

trif luoroethanol, pentafluoropropanol, tetraf luoropropanol, etc.

These can be used singly or as a mixture thereof; however, the

extractant is not limited thereto.

Furthermore, an extractant having a higher boiling

point is preferably used, because the higher the boiling point,

the easier the separation from the target product HFO-1234yf

(boiling point: -29°C) . An extractant having a boiling point

higher than 17°C, which is the boiling point of HF, is more

preferably used, because the larger the difference from the

boiling point of HF, the easier the separation between HF and

extractant. The function of the extractant largely depends on the

structure of the compound contained therein. Compounds having

similar structures can be expected to exhibit similar extractant

functions .

The ratio of extractant (S) to HF (F) (S/F) , which

depends on the extractant used, is for example, preferably about

1 to 20, and more preferably about 5 to 10 (molar ratio) ; however,

the ratio is not limited thereto.

Then, extractive distillation is carried out in the

distillation column A . The pressure at this time may be about 0.1

to 1.3 PMa, the overhead temperature may be about -30 to 30°C, and

the bottom temperature may be about 10 to 100°C; however, these

conditions are not limited thereto.

According to the present invention, a mixture

containing HFO-1234yf and HF can be subjected to extractive

distillation so that HF is concentrated in the extractant phase

side, and HFO-1234yf is concentrated in the gas phase side,

thereby obtaining an HFO-1234yf distillate in which the



concentration ratio of HFO-1234yf to HF is higher than that of

the mixture, and an HF distillate in which the concentration

ratio of HF to HFO-1234yf is higher than the mixture. It is

preferable to control the operating conditions of extractive

distillation to remove HF from the mixture, thereby obtaining

HFO-1234yf that does not substantially contain HF.

Examples

The present invention is described in detail below,

while showing examples regarding the separation of HFO-1234yf and

HF using the present invention.

Example 1

Mixtures of HFO-1234yf and HF, as shown in Table 1

below, were each mixed with an extractant (methanol, diisopropyl

ether, or acetone) , and the resulting mixtures were maintained at

25.5°C. HFO-1234yf and HF of liquid and gas phases were

quantified before and after the extractant was introduced, and

the relative volatility a of HFO-1234yf to HF was compared

between before and after the introduction of the extractant.
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Run Nos. 1 to 3 had almost the same molar ratios of

extractant to HFO-1234yf and almost the same molar ratios of

extractant to HF, and the relative volatility a was compared. The

results showed that methanol has a higher effect of increasing

the relative volatility a of HFO-1234yf to HF than the other

extractants. That is, methanol is highly preferred as an

extractant for carrying out the present invention.

Here, the relative volatility a of HFO-1234yf to HF is

defined by the following formula:

wherein x is the mole fraction of the low-boiling-point component

HFO-1234yf in the liquid phase,

xB is the mole fraction of the high-boiling-point

component HF,

yA is the mole fraction of the low-boiling-point

component HFO-1234yf in the gas phase that is in equilibrium with

the liquid phase, and

yB is the mole fraction of the high-boiling-point

component HF.



CLAIMS

[Claim 1 ]

A method for purifying 2 ,3 ,3 ,3-tetraf luoropropene,

(1) the purification method comprising the step of

subjecting a mixture comprising 2 ,3 ,3 ,3-tetraf luoropropene and

hydrogen fluoride to extractive distillation in a distillation

column A using an extractant, thereby obtaining a fraction I that

contains 2 ,3 ,3 ,3-tetraf luoropropene and has a lower ratio of

hydrogen fluoride to 2 ,3 ,3 ,3-tetraf luoropropene than the mixture,

while obtaining a fraction II that contains hydrogen fluoride and

has a lower ratio of 2 ,3 ,3 ,3-tetraf luoropropene to hydrogen

fluoride than the mixture;

(2) the extractant comprising at least one member

selected from the group consisting of:

(i) alcohols represented by ROH, wherein R is a Ci-

alkyl group,

(ii) ethers represented by ROR', wherein R and R are

the same or different, and each is a Ci- alkyl group,

(iii) fluorinated alcohols represented by RfOH, wherein

Rf is a Ci-3 fluoroalkyl group,

(iv) ketones represented by RCOR', wherein R and R ' are

the same or different, and each is a Ci_ alkyl group,

(v) esters represented by RCOOR', wherein R and R ' are

the same or different, and each is a C1-4 alkyl group,

(vi) polyols represented by R(OH)n, wherein R is a C -

alkyl group, and n is an integer of 2 to 3 , and

(vii) ethylene glycols represented by R 0 (CH2CH20 ) R2,

wherein R and R2 are the same or different, and each is hydrogen

or a C1-4 alkyl group, and n is an integer of 1 to 3 .

[Claim 2 ]

The purification method according to claim 1 , wherein

the extractant comprises at least one member selected from the

group consisting of methanol, ethanol, propanol, butanol,



isopropanol, 2-methoxyethanol, dimethyl ether, diethyl ether,

diisopropyl ether, trifluoroethanol, pentafluoropropanol,

tetrafluoropropanol, acetone, methyl acetate, ethyl acetate,

propyl acetate, butyl acetate, 1,4-dioxane, 1 ,3 ,5-trioxane,

diisopropyl ether, and bis (2-methoxymethyl) ether.

[Claim 3 ]

The purification method according to claim 1 or 2 ,

wherein the extractant has a boiling point higher than that of

hydrogen fluoride, the fraction I is obtained from the top of the

distillation column A , while the fraction II is obtained from the

bottom of the distillation column A , and the method comprises the

step of feeding the fraction II to a distillation column B in

which the fraction II is distilled, thereby obtaining a fraction

III that contains hydrogen fluoride and has a higher ratio of

hydrogen fluoride than the fraction II from the top of the

distillation column B , while obtaining a fraction IV that

contains the extractant from the bottom of the distillation

column B .

[Claim 4 ]

The purification method according to claim 3 , wherein

the fraction IV is used as at least a part of the extractant used

in the distillation column A .

[Claim 5 ]

The purification method according to claim 1 or 2 ,

wherein the extractant has a boiling point lower than hydrogen

fluoride, the fraction I is obtained from the top of the

distillation column A , while the fraction II is obtained from the

bottom of the distillation column A , and the method comprises the

step of feeding the fraction II to a distillation column B in

which the fraction II is distilled, thereby obtaining a fraction

III that contains hydrogen fluoride and has a higher ratio of

hydrogen fluoride than the fraction II from the bottom of the



distillation column B , while obtaining a fraction IV that

contains the extractant from the top of the distillation column B .

[Claim 6 ]

The purification method according to claim 5 , wherein

the fraction IV is used as at least a part of the extractant used

in the distillation column A .

[Claim 7 ]

The purification method according to any one of claims

1 to 6 , wherein the mixture comprises at least one member

selected from the group consisting of 2-chloro-3, 3 ,3-

trifluoropropene, 2-chloro-l, 1 ,1 ,2-tetraf luoropropane, 1,1,1,2,2-

pentaf luoropropane, 1 ,1 ,1 ,2 ,3-pentafluoropropane, E , -l,3,3,3-

pentaf luoropropene, 3 ,3 ,3-trifluoropropene, and 3,3,3-

trifluoropropyne .







A . CLASSIFICATION O F SUBJECT MATTER

INV. C07C17/38 C07C17/383 C07C21/18 C01B7/19
ADD.

According to International Patent Classification (IPC) o r t o both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C07C C01B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal , WPI Data, CHEM ABS Data

C . DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 2008/008519 A2 (DU PONT [US] ; KNAPP
JEFFREY P [US] )
17 January 2008 (2008-01-17)
c l aims 1, 14
exampl e 5
f i gures 1, 2
page 28, l i ne 27 - page 31 , l i ne 10
page 36, l i ne 9 - page 37 , l i ne 14

W0 2009/105512 Al (DU PONT [US] ; KNAPP
JEFFREY P [US] )
27 August 2009 (2009-08-27)
c i ted i n the appl i cati on
c l aim 1
exampl es 3-9
f i gures 1, 2
page 10, l i ne 23 - page 12 , l i ne 17
page 15 , l i ne 28 - page 18, l i ne 13

□ Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date

o r priority date and not in conflict with the application but
"A" document defining the general state of the art which is not cited to understand the principle o r theory underlying the

considered to b e of particular relevance invention
"E" earlier document but published o n o r after the international "X" document of particular relevance; the claimed invention

filing date cannot be considered novel o r cannot b e considered to
"L" documentwhich may throw doubts o n priority claim(s) o r involve a n inventive step when the document is taken alone

which is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
citation o r other special reason (as specified) cannot be considered to involve a n inventive step when the

"O" document referring to a n oral disclosure, use, exhibition o r document is combined with one o r more other such docu¬
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art.

later than the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

3 October 2011 10/10/2011

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
N L - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 van Bergen , Marc



Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2008008519 A2 17-01-2008 CN 101573316 A 04-11-2009
EP 2041055 A2 01-04-2009
J P 2009543787 A 10-12-2009
US 2008011678 Al 17-01-2008
US 2010308259 Al 09-12-2010

W0 2009105512 Al 27-08-2009 CA 2713086 Al 27- 08-2009
CN 101952230 A 19-01-2011
EP 2247561 Al 10-11-2010
J P 2011513227 A 28- 04-2011
KR 20100138933 A 31-12-2010


	abstract
	description
	claims
	drawings
	wo-search-report

