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ANITFOULING METHOD FOR POLYSILICON 

TECHNICAL FIELD 

[0001] 

The present invention provides a novel antifouling method for 

polysilicon. Specifically, the present invention relates to an antifouling 

method for polysilicon which prevents surface contamination as much as 

possible until use, and enables to significantly reduce contamination 

against polysilicon caused by a resin film which is used for antifouling 

the polysilicon.  

BACKGROUND 

[0002]  

When polysilicon is transported or stored in a rod form, a cut rod 

form, a pulverized formed, a powder form, and the like, the polysilicon is 

covered with a resin film to prevent contamination caused by 

surrounding environment of the polysilicon, thereby antifouling of 

polysilicon is done. Polysilicon requires high purity; hence this 

antifouling treatment is performed not only in the air but also in a 

cleanroom. 

[0003] 

As the above-mentioned resin film used for antifouling, in order 

to prevent contamination of the polysilicon by the resin film, for example, 

an additive-free resin film is used in general which does not cause 

bleeding of metal components and organic material components. The 

above-mentioned antifouling treatment is performed to polysilicon, by 

unrolling and cutting the resin film to an appropriate length then placing 

over the polysilicon; or in some cases the resin film may be placed 
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under the polysilicon (Patent Document 1 and Patent Document 2). 

[0004] 

As discussed in above, even though the inside of the resin film 

has extremely high purity, a surface of the resin film used for antifouling 

is exposed and contaminated by the air immediately after the production 

until it is used. The present inventors have found that the 

above-mentioned resin film for antifouling is highly contaminated at the 

time of use by contaminants such as metal components, organic 

material components, dopant components, and the like which are 

included in the air. In a production method of the resin film, the resin 

pushed out from T-die of an extrusion machine is elongated depending 

on needs to form a sheet form, then rolled-up to form a roll form. 

However, when this is being performed, the surface of the resin film may 

contact with the air or with other contamination sources, thereby the 

contaminants adhere to the surface. As a result, when the resin film is 

rolled-up, the surface contamination of the resin film is already 

progressed. As such contaminating sources, a roller and the like used 

for rolling up the resin film may also be mentioned.  

[0005] 

Note that, in some cases, the resin film may be produced by an 

inflation method using a circular die. In such case, a resin film of a 

cylindrical shape composed of an inner surface and an outer surface is 

obtained, and the inner surface has a high cleanness. However, in 

general, when it is used as the resin film, both ends along longitudinal 

side of the cylindrical resin film are cut and rolled-up by separate rolls; 

or only one end along longitudinal side is cut and then rolled-up by 
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opening the resin film. When the resin film is rolled-up, similar 

contaminations mentioned in above may occur.  

[0006] 

Also, when the polysilicon is covered by the contaminated resin 

film, the polysilicon may be contaminated by the contaminants adhered 

to the resin film. 

[0007] 

Patent Document 1: JP Patent Application Laid Open No.2017-524632 

Patent Document 2: JP Patent Application Laid Open No.2017-56959 

SUMMARY 

[0008] 

Therefore, the object of the present invention is to provide an 

antifouling method capable of effectively preventing contamination of 

the polysilicon caused by the resin film.  

[0009] 

The present inventors have carried out keen examination and 

found that the object of the present invention can be attained by using a 

cylindrical resin film for keeping an inner surface of the tube away from 

contacting with the air until right before use, and then exposing the inner 

surface right before use to contact the polysilicon and the inner surface. 

Thereby, the present invention was attained.  

[0010] 

That is, one aspect of an embodiment of the present invention is 

an antifouling method for polysilicon using a cylindrical resin film 

composed of an inner surface and an outer surface, wherein the method 

includes steps of 
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holding the cylindrical resin film so that the inner surface is kept 

unexposed, 

cutting the cylindrical resin film so that the inner surface can be 

exposed right before use, and 

contacting a polysilicon and the exposed inner surface. 

[0011] 

Other aspect of an embodiment of the present invention is an 

antifouling method for polysilicon using a cylindrical resin film composed 

of an inner surface and an outer surface, wherein the method includes 

steps of 

cutting the cylindrical resin film so that the inner surface can be 

exposed, 

holding the cylindrical resin film o that the inner surface is kept 

unexposed, and 

contacting a polysilicon and the inner surface by exposing the 

inner surface right before use. 

[0012] 

In the above-mentioned antifouling method, an abundance 

amount of iron at the inner surface of the cylindrical resin film right 

before use may be preferably 1 pg/cm2 or less in terms of an iron 

element. Also, a puncture strength of the resin film may preferably be 10 

N or more.  

[0013] 

Also, the resin film may preferably be an additive-free 

polyethylene sheet in order to prevent contamination at inside of the 

resin film by impurities.  
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[0014] 

Further, a method for producing polysilicon is provided in which 

the contamination from the antifouling sheet is effectively prevented 

according to the method of the present invention. 

[0015] 

Furthermore, the present invention also provides an antifouling 

resin film for polysilicon wherein the antifouling resin film is made of a 

roll form by rolling-up a cylindrical resin film so that an inner surface of 

the cylindrical resin film is unexposed. Furthermore, the present 

invention provides an antifouling resin film for polysilicon, wherein a 

cylindrical resin film is a cut so that an inner surface of the cylindrical 

resin film can be exposed, and the cylindrical resin film is rolled into a 

roll form so that that the inner surface is kept unexposed. 

[0016] 

According to the present invention, by using the cylindrical resin 

film, the resin film is held so that the inner surface of the cylindrical resin 

film is kept unexposed, then the inner surface is exposed right before 

use, hence a clean resin film with no contamination can be contacted 

with the polysilicon, thereby antifouling can be done by contacting the 

polysilicon and the resin film with no contamination by the air and the 

like. Hence, the contamination of the polysilicon can be effectively 

prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] 

FIG.1 shows a cylindrical resin film. 

FIG.2a is a schematic diagram showing one embodiment of a 
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resin film used for an antifouling method according to the present 

invention.  

FIG.2b is a schematic diagram showing one embodiment of a 

resin film used for an antifouling method according to the present 

invention.  

FIG.2c is a schematic diagram showing one embodiment of a 

resin film used for an antifouling method according to the present 

invention. 

FIG.3 is a schematic diagram showing representative steps of 

production of a cylindrical resin film.  

DETAILED DESCRIPTION 

[0018] 

As mentioned in above, an antifouling method for polysilicon 

according to one embodiment of the present invention uses a cylindrical 

resin film composed of an inner surface and an outer surface, and the 

method includes steps of cutting the cylindrical resin film so that an 

inner surface can be exposed, holding the cylindrical resin film so that 

the inner surface is kept unexposed, and contacting a polysilicon and 

the exposed inner surface right before use. FIG.1 shows a cylindrical 

resin film 1 composed of an inner surface 2 and an outer surface 3. As 

shown in FIG.1, the inner surface 2 is restricted from contacting with the 

air and other machines, hence it is in a clean state. In the present 

invention, the resin film 10 is prepared which is cut so that the inner 

surface 2 of the above-mentioned cylindrical resin film 1 can be exposed. 

A method of cutting is not particularly limited, and all methods which 

enables to expose the inner surface 2 are included. Note that, in the 
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resin film 10 obtained by cutting the cylindrical resin film 1, the inner 

surface 2 is adhered to itself, thus the inner surface 2 is unexposed.  

[0019] 

FIG.2a to FIG.2c show representative embodiments of the resin 

film of which the inner surface of the cylindrical resin film 1 can be 

opened and kept in an unexposed state. FIG.2a shows the resin film 10 

of which a cut is made at one side along a longitudinal direction of the 

cylindrical resin film. The resin film of this embodiment can be rolled-up 

into a roll form without opening the cut and forms a roll 11, hence the 

inner surface 2 can be kept in an unexposed state. Then, at the time of 

using the resin film, the resin film 10 is unrolled from the 

above-mentioned roll 11, then the resin film 10 is opened from the side 

where the cut is made, and the inner surface 2 is contacted with the 

polysilicon.  

[0020] 

FIG.2b shows a resin film 10 of which both sides are cut along 

the longitudinal direction of the cylindrical resin film. In the resin film of 

this embodiment, the inner surface 2 is adhered to itself and forms a 

two-layer sheet, and the resin film can be rolled without releasing the 

two layers and forms a roll 11. Hence, the inner surface 2 of the resin 

film can be held while keeping an unexposed state. Then, at the time of 

using the resin film, the resin film 10 is unrolled from the 

above-mentioned roll 11, and the two layers are released, then the 

surface which is the inner surface side is contacted with the polysilicon.   

[0021] 

FIG.2c is a modification example of FIG.2a, and shows a resin 
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film 10 of which the cylindrical resin film is cut at a center part along the 

longitudinal direction. In the resin film of this embodiment, the resin 

films shown in FIG.2a are aligned alongside. At the time of using this 

resin film, the resin film 10 is unrolled from the roll 11, and one side is 

opened from where the cut was made and the inner surface 2 is 

contacted with the polysilicon.  

[0022] 

Also, as an embodiment of the present invention, the cylindrical 

resin film may be rolled-up and held so that the inner surface is kept 

unexposed, then the cylindrical resin film may be unrolled and the 

cylindrical resin film may be cut as shown in FIG.2a to FIG.2c right 

before use.  

[0023] 

Note that, in the present invention, “antifouling” is a means using 

the sheet to protect the polysilicon from contaminations from 

surrounding environment. Specifically, a method of covering the 

polysilicon which is placed for storage and the like by the sheet; a 

method of placing the sheet under the polysilicon; a method of wrapping 

the polysilicon, and the like may be included. Also, when the polysilicon 

is being transported, a method of placing the polysilicon on the sheet 

provided at a bottom of the container for transportation; a method of 

covering the polysilicon placed in the container; and the like may be 

included. Since polysilicon requires a high purity, the above-mentioned 

methods are performed not only in the open air but also in a cleanroom 

as well. Though a cleanroom is extremely clean, when polysilicon is left 

for a long period of time, contamination progresses. Therefore, by using 
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the antifouling method of the present invention in a cleanroom, 

polysilicon can be maintained in a clean state for long period of time. 

[0024] 

Also, “inner surface” in the present invention refers to a surface 

at the inner side of the cylindrical resin film 1. In the present invention, 

the cylindrical resin film 1 is cut and opened to be used as the resin film 

10. Also, “inner surface” of the resin film refers to the surface which is 

the surface at the inner side of the cylindrical resin film 1 before being 

exposed.  

[0025] 

Also, a form of the above-mentioned polysilicon is not 

particularly limited, and for example, a rod form which is taken out from 

a reactor of a Siemens method, a cut rod of which the rod has been cut, 

a crushed polysilicon obtained by crushing the above-mentioned rod, or 

the like may be included. In general, after crushing the polysilicon, 

etching or so may be performed for washing, and a clean surface 

condition is obtained. The antifouling method according to the present 

invention may be used for polysilicon of before or after washing. 

[0026] 

In the present invention, the cylindrical resin film 1 is not 

particularly limited, and those obtained by a known method such as an 

inflation method and the like may be used. Specifically, as shown in 

FIG.3, a resin is pushed out in a cylinder form using an extrusion 

machine 4 having a circular die 5, and if necessary, it is elongated using 

a mandrel to form the cylindrical resin film 1, and then rolled-up to 

obtain a roll 12. At the time of use, the roll 12 may be unrolled and cut as 
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mentioned in above to obtain the resin film 10. Also, before the 

cylindrical resin film 1 is rolled-up, it may be cut as mentioned in above 

to obtain the resin film 10 of the present invention and then it may be 

rolled to obtain a roll 11. Also, in order to form the cylindrical resin film 1, 

the air provided by a blower 6 may preferably be a clean air for forming 

the inner surface of the obtained cylindrical resin film. Specifically, the 

air containing 10 particles/L or less of a particle having a size of 0.3 µm 

may be preferably used. Hence, a filter 7 may be provided between the 

blower 6 and the die 5. As for the filter 7, for example, HEPA filter and 

the like may be used.  

[0027] 

Also, the used resin is not particularly limited as long as it is a 

thermoplastic resin. As an inexpensive resin with an appropriate 

flexibility, polyethylene based resins such as low density polyethylene 

(LDPE), high density polyethylene (HDPE), linear low density 

polyethylene (LLDPE), and the like may be preferably used. 

[0028] 

Further, a thickness of the resin film may be determined 

depending on a shape, size, and mass of the polysilicon, and in general 

it is preferably 50 µm to 2 mm, and more preferably 150 to 300 µm. Also, 

a puncture strength of the resin film is preferably 10 N or more. 

[0029] 

Further, the resin constituting the resin film may be free of 

additives such as an antistatic agent, a plasticizer, an antioxidant, and 

the like from the point of suppressing contamination caused by bleeding 

of metal elements and organic materials derived from the additives.  
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[0030] 

The above-mentioned cylindrical resin film is constantly 

maintained in a clean condition as the inner surface does not contact 

with the air while being produced until it is rolled-up. For example, in the 

antifouling method, a sample of the resin film right before use is 

confirmed to have a cleanness of 1 pg/cm2 or less of an iron amount in 

terms of iron element at the inner surface. On the other hand, an iron 

amount at the surface of the resin film contaminated by the air is usually 

10 pg/cm2 or so. Also, as long as the iron amount is within the range of 1 

pg/cm2 or less, amounts of other metal elements are also reduced to 

similar level. For example, a sodium amount can be 2 pg/cm2 or less, a 

calcium amount can be 5 pg/cm2 or less, and a zinc amount can be 1 

pg/cm2 or less.  

[0031] 

By utilizing the above-mentioned characteristics of the cylindrical 

resin film, the present invention effectively prevents polysilicon 

contamination when the resin film is used for antifouling. That is, the 

antifouling method according to the present invention includes all 

embodiments which keeps the inner surface of the cylindrical resin film 

unexposed, and then exposing the inner surface of the right before used 

for antifouling. Specifically, following embodiments may preferably be 

included.  

[0032] 

1. An antifouling method in which the cylindrical resin film is 

rolled-up and held as a roll, and the roll is unrolled upon using to cut the 

cylindrical resin film as mentioned in above, then the surface which is 
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the inner surface of the cylindrical resin film is opened to contact with 

the polysilicon for antifouling.  

[0033] 

2. An antifouling method in which the cylindrical resin film is cut 

in the production steps of the resin film and at the same time resin film is 

stacked in two layers so that the inner surface is unexposed, and the 

resin film is rolled-up and held in a roll, then the resin film is unrolled 

from the roll and the inner surface of the cylindrical resin film is opened 

to contact with the polysilicon for antifouling.  

[0034] 

3. An antifouling method in which the cylindrical resin film is cut 

and held in a form of a roll as mentioned in above, then the resin film 

which has been cut is unrolled from the roll, and the surface which is the 

inner surface of the cylindrical resin film is opened and contacted with 

the polysilicon for antifouling.  

[0035] 

According to the antifouling method of the above-mentioned 

present invention, the clean surface of the resin film and the polysilicon 

are contacted, thus contamination caused from the resin film can be 

effectively prevented.  

[0036] 

Note that, even in case the resin film is produced by an inflation 

method, if the both ends along longitudinal side of the resin film are cut 

immediately after the production and then the resin films are rolled into 

separate rolls, the both surfaces of the resin film are contaminated by 

contacting with the air and a winding roll. As a result, if such resin film is 
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used for antifouling the polysilicon, an antifouling property may be 

insufficient. Thus, it is extremely important for achieving the effects of 

the present invention to roll-up the resin film without exposing the inner 

surface. 

EXAMPLES 

[0037] 

Hereinbelow, embodiments of the present invention are 

described, however the present invention is not limited to these 

embodiments. 

[0038] 

(Example 1) 

(Production of Cylindrical Resin Film) 

Polyethylene (LDPE) which did not include additives such as an 

antistatic agent and the like was inflation molded using a machine 

shown in FIG.3, thereby a cylindrical resin film was obtained. A 

thickness of the sheet was 250 μm (a puncture strength of 10 N or more 

was satisfied). The obtained cylindrical resin film was rolled-up and a 

roll was obtained. Note that, for inflation molding, the air was used 

which was regulated so that a particle having a size of 0.3 μm was 10 

particles/L or less. 

[0039] 

(Cutting Cylindrical Resin Film) 

The cylindrical resin film was unrolled and also at the same time 

one side along the longitudinal direction of the sheet was cut as shown 

in FIG.2a. Then, the sheet was opened from the side where the cut was 

made to expose an inner surface, and the inner surface side and 
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polysilicon were brought into contact, thereby polysilicon was covered 

by the resin film. The above procedures were performed in a class 1000 

cleanroom. Following evaluations were performed.  

[0040] 

(Amount of Metal) 

Metal amounts at the inner surface and outer surface of the resin 

film were measured as follows. Metals adhered to the surface of the 

resin film were extracted from a measurement target surface of the resin 

film using a nitric acid aqueous solution having a concentration of 1 

mass% as an extraction liquid. Then, amounts of iron, Na, Ca, and Zn as 

impurities were quantified by ICP-MS (inductively coupled plasma mass 

spectroscopy). The measurements were performed to 10 samples 

obtained by cutting the resin film into a size of 50 cm x 50 cm. An 

average is shown in Table 1.  

[0041] 

(Evaluation of Antifouling Property) 

After covering the polysilicon by the resin film, the resin film 

covered polysilicon was left for 10 days in a class 1000 cleanroom. 

Surface contamination of the polysilicon was evaluated as follows. 

Metals adhered to the surface of the polysilicon were extracted using a 

nitric acid aqueous solution having a concentration of 1 mass% as an 

extraction liquid. Then, amounts of iron, Na, Ca, and Zn as impurities 

were quantified by ICP-MS (inductively coupled plasma mass 

spectroscopy). Ten polysilicon fragments were selected arbitrarily and 

were defined as one unit, and the measurements were performed to ten 

units. An average value is shown in Table 2. 
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[0042] 

(Comparative example 1) 

Same procedures were performed except that the antifouling of 

the polysilicon was performed to the outer surface (the surface which 

was the outer surface of the tube) of the resin, and was contacted with 

the polysilicon. Results are shown in Table 2.  

[0043] 

[Table 1] 

Surface Analysis Result of Polyethylene Resin Film (pg/cm2) 

Na Ca Fe Zn 

Inner 

Surface 
1.5  1.1  <1 <1 

Outer  

Surface 
16.6  50.8  8.4  13.7  

[Table 2] 

Polysilicon Contamination (pptw) 

Na Ca Fe Zn 

Example 1 <10 <20 <10 <10 

Comparative 

example 1 
>30 >40 >40 >30 

NUMERICAL REFERENCES 

[0044] 

1…Cylindrical resin film 
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2…Inner surface 

3…Outer surface 

4…Extrusion machine 

5…Circular die 

6…Blower 

7…Filter 

10…Resin film (already cut) 

11…Roll of resin film 

12…Roll of cylindrical resin film 



- 17 -

What is claimed is: 

1. An antifouling method for polysilicon using a cylindrical resin film 

composed of an inner surface and an outer surface, wherein the method 

includes steps of 

holding the cylindrical resin film so that the inner surface is kept 

unexposed, 

cutting the cylindrical resin film so that the inner surface can be 

exposed right before use, and 

contacting a polysilicon and the exposed inner surface. 

2. An antifouling method for polysilicon using a cylindrical resin film 

composed of an inner surface and an outer surface, wherein the method 

includes steps of 

cutting the cylindrical resin film so that the inner surface can be 

exposed, 

holding the cylindrical resin film so that the inner surface is kept 

unexposed, and 

contacting a polysilicon and the inner surface by exposing the 

inner surface right before use.  

3. The antifouling method for polysilicon according to claim 1 or 2, 

wherein an amount of iron at the inner surface of the cylindrical resin 

film right before use is 1 pg/cm2 or less in terms of an iron element. 

4. The antifouling method for polysilicon according to any one of 

claims 1 to 3, wherein the cylindrical resin film is an additive-free 
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polyethylene sheet.  

5. A method for producing polysilicon including the antifouling 

method for polysilicon according to any one of claims 1 to 4. 

6. An antifouling resin film for polysilicon, wherein the antifouling 

resin film is made of a roll formed by rolling a cylindrical resin film so 

that an inner surface of the cylindrical resin film is unexposed. 

7. An antifouling resin film for polysilicon, wherein the antifouling 

resin film is made of a cylindrical resin film has been cut so that an inner 

surface of the cylindrical resin film can be exposed, and the cylindrical 

resin film is rolled so that the inner surface is kept unexposed.  

8. The polysilicon antifouling resin film according to claim 6 or 7, 

wherein an amount of iron at the inner surface of the cylindrical resin 

film is 0.5 pg/cm2 or less in terms of an iron element.  

9. The polysilicon antifouling resin film according to any one of 

claims 6 to 8, wherein the cylindrical resin film is an additive-free 

polyethylene sheet. 


