METHOD FOR PRODUCING
POLYCRYSTALLINE SILICON PROCESSED ARTICLE
TECHNICAL FIELD
[0001]

The present invention relates to a novel method for producing a polycrystalline
silicon processed article. Specifically, the present invention provides the novel method
for producing the polycrystalline silicon processed article including a step of preventing
a carbon contamination of a surface of a polycrystalline silicon rod caused by a carbon
member which is provided at an end of the polycrystalline silicon rod when handling
the polycrystalline silicon rod obtained by Siemens method.

BACKGROUND OF THE INVENTION
[0002]

A polycrystalline silicon used as a raw material of a semiconductor or a solar
battery wafer is obtained as a polycrystalline silicon rod 5 usually by Siemens method
in which a silicon core wire 2 having inverted U shape, which becomes a seed rod, is
held by a carbon member 4 connected to an electrode 3 in a reactor 1 as shown in FIG.1
and a polycrystalline silicon is deposited to a surface of the silicon core wire. Then, the
polycrystalline silicon rod is detached from the electrode while having the carbon
member at the end of the polycrystalline silicon rod, and for example as shown in FIG.2,
several rods are all carried to a processing room using a push cart 6, then the carbon
member is separated. Then, if needed, the polycrystalline silicon rod is crushed into
appropriate size or contamination on the surface of the polycrystalline silicon are
washed, thereby a processed article such as a nugget, a cut rod, and the like is produced.
[0003]

Recently, cleanness of the polycrystalline silicon surface is even more

demanded. In view of such circumstances, the present inventors have carried out keen



study to understand which procedure in the production of the polycrystalline silicon
processed article causes contamination of the polycrystalline silicon. As a result, it was
found that the carbon member was a major cause of contamination when the
polycrystalline silicon rod is taken out from the reactor or when it is carried by the push
cart. For example, the present inventors have found that carbon contamination occurs
when the carbon member directly contacts the surface of neighboring polycrystalline
silicon rod or when part of the carbon member breaks and falls off as the carbon
member contacts various other members and causing fragment of carbon to fall off and
contact the surface of the polycrystalline silicon rod which causes carbon to adhere.
[0004]

On the other hand, as a method of reducing a contamination level of fluorine
component, metal, and the like on the polycrystalline silicon surface, a method is
proposed in which a plastic bag is covered over the polycrystalline silicon rod
immediately after the polycrystalline silicon rod is formed in the reactor by Siemens
method, then the polycrystalline silicon rod is taken out from the reactor while the cover
is covered over the polycrystalline silicon rod, followed by carrying it to a clean room
while sealing a lower part of the polycrystalline silicon rod so that it does not come out
from the plastic bag, and then the polycrystalline silicon rod is crushed in the clean
room to make a product (see Patent Document 1). By doing so, the polycrystalline
silicon rod can be avoided from directly contacting various members when the
polycrystalline silicon rod is taken out from the reactor or when it is carried by a push
cart and the like, as a result the surface cleanness of the polycrystalline silicon rod can
be maintained.

[0005]
However, when the polycrystalline silicon rod is sealed while the carbon

member is at the end of the polycrystalline silicon rod as in case of the above method,



obviously the carbon member is also placed inside the plastic bag. By carrying the
polycrystalline silicon rod in such state using the push cart, a fragment of the carbon
member which fell off contacts the surface of the polycrystalline silicon rod while
inside the plastic bag, and there is a possibility of carbon contamination taking place.
Also, the polycrystalline silicon rod may be placed inside the plastic bag after the
carbon member at the end of the polycrystalline silicon rod is removed while inside the
reactor, however part of carbon scatters when the carbon member is removed, thus the
reactor and the polycrystalline silicon rod may be contaminated.

[0006]

[Patent document 1] JP Patent Application Publication N0.2015-229604
BRIEF SUMMARY OF THE INVENTION
[0007]

Therefore, the object of the present invention is to provide a novel method for
producing a polycrystalline silicon processed article including a step of preventing a
carbon contamination on a surface of a polycrystalline silicon rod caused by a carbon
member at an end of the polycrystalline silicon rod while handling the polycrystalline
silicon rod obtained by Siemens method.

MEANS FOR SOLVING PROBLEM
[0008]

The present inventors have carried out keen examination to attain the above
object. As a result, the present inventors have found that the above object can be
attained by covering a carbon member at an end of the polycrystalline silicon rod using
a covering member.

[0009]
That is, the present invention is a method for producing a polycrystalline silicon

processed article including steps of



depositing a polycrystalline silicon by Siemens method to a silicon core wire
held by a carbon member connected to an electrode in a reactor to obtain a
polycrystalline silicon rod,

detaching the polycrystalline silicon rod from the electrode while having the
carbon rod at an end of the polycrystalline silicon rod, and

processing the polycrystalline silicon rod, wherein

the carbon member at the end of the polycrystalline silicon rod is covered by a
covering member after the polycrystalline silicon rod is detached from the electrode
until being processed to handle the polysilicon rod and the carbon member in a separate
condition.

[0010]

Also, in the present invention, a lower part of the polycrystalline silicon rod is
preferably covered by the covering member together with the carbon member. Here, an
area 200 mm or less from the end of the polycrystalline silicon rod is preferably
covered.

[0011]

Further, the lower part of the polycrystalline silicon rod is covered by the
covering member together with the carbon member and also an upper part or entire
polycrystalline silicon rod is covered by other covering member.

[0012]

Also, the method for producing the polycrystalline silicon processed article
includes a step of removing the carbon member from the polycrystalline silicon rod, and
when doing so, the carbon member is preferably removed while the carbon member is
covered by the covering member.

[0013]

The covering member is preferably a resin covering member, and more



preferably polyethylene film or bag.
[0014]

The polycrystalline silicon processed article of the present invention is obtained
by the above mentioned method, and preferably it is a polycrystalline silicon fragment
article which is called a chunk, a nugget, a chip, and the like.

[0015]

The method of production of the present invention includes a step of handling
the polycrystalline silicon rod and the carbon member in a separate condition by
covering the carbon member by the covering member. Thereby, carbon contamination
of the polycrystalline silicon rod surface caused by the carbon member can be
effectively avoided; specifically, a carbon contamination caused by the carbon member
at the end of the polycrystalline silicon rod directly contacting neighboring
polycrystalline silicon rods when taking out the polycrystalline silicon rod from the
reactor or when carrying it with a push cart can be avoided; or a carbon contamination
caused by a fragment of the carbon member contacting the polycrystalline silicon rod on
the push cart when part of the carbon member breaks and fall off while carrying with
the push cart can be avoided. As a result, a highly clean polycrystalline silicon
processed article can be obtained stably.

BRIEF DESCRIPTION OF DRAWINGS
[0016]

FIG.1 is a schematic diagram of a reactor according to Siemens method.

FIG.2 is a schematic diagram of a polycrystalline silicon rod placed on a push
cart.

FIG.3 is a schematic diagram of the polycrystalline silicon rod immediately after
being detached while still in the reactor.

FIG.4 is a schematic diagram of the polycrystalline silicon rod when the carbon



member is covered by the covering member.
DETAILED DESCRIPTION OF THE INVENTION
[0017]

Hereinafter, an embodiment of the present invention is described in detail. First,
terms used in the present specification are explained in below.

A polycrystalline silicon rod is a columnar shape object of polycrystalline
silicon obtained by using Siemens reactor as shown in FIG.1 and it is made of the
polycrystalline silicon deposited to a surface of a silicon core wire. According to
Siemens method, a polycrystalline silicon rod is obtained as inverted U shape, but the
polycrystalline silicon rod according to the present invention may be L shape of which a
part of inverted U shape is lost, or it may be a rod shape.

Also, an end of the polycrystalline silicon rod is a part which contacts with an
upper end part of the carbon member. This end part and nearby area of the end part may
be referred as “a lower part” of the polycrystalline silicon rod.

An upper part of the polycrystalline silicon rod refers to a part besides the lower
part, and it corresponds to a part away from the carbon member.

Also, the polycrystalline silicon rod and the carbon member at the end of the
polycrystalline silicon rod may be together referred as “entire body”.

[0018]

In the production method of the polycrystalline silicon process article of the
present invention, as mentioned in above, the polycrystalline silicon rod obtained by
Siemens method is obtained by depositing the polycrystalline silicon to the surface of
the silicon core wire held by the carbon member. At this time, the polycrystalline silicon
is not only deposited to the surface of the silicon core wire but also part of the
polycrystalline silicon is deposited on the surface of the carbon member, thereby the

carbon member and the polycrystalline silicon rod forms one body. Therefore, after



deposition reaction, the polycrystalline silicon rod is detached from the electrode in the
reactor while having the carbon member at the end of the polycrystalline silicon rod.
The detached polycrystalline silicon rod is inverted U shape object (FIG.3(a)); or it may
be inverted L shape object (FIG.3(b)) is formed by breaking a part which corresponds to
an upper both ends of the silicon wire originally having inverted U shape breaks.
Furthermore, the detached polycrystalline silicon rod may be a rod shaped object
(FIG.3(c)).

[0019]

The most characteristic feature of the present invention is that the present
invention includes the step of handling the polycrystalline silicon rod and the carbon
member in a separate condition by covering the carbon member by the covering
member after the polycrystalline silicon rod is detached from the electrode and until it is
processed.

[0020]

In the production method of the polycrystalline silicon processed article of the
present invention, “after the polycrystalline silicon rod is detached from the electrode
and until it is processed” means immediately after the polycrystalline silicon rod is
detached from the electrode in the reactor while having the carbon member at the end of
the polycrystalline silicon rod and until the carbon member is removed from the
polycrystalline silicon rod so that the polycrystalline silicon rod and the carbon member
does not contact each other. In order to sufficiently exhibit the effect of the present
invention, it is preferable to cover the carbon member as soon as possible, which causes
carbon contamination of the surface of the polycrystalline silicon rod, to avoid carbon
contamination as much as possible. Therefore, as a point of time to cover the carbon
member, when the polycrystalline silicon rod is detached from the electrode in the

reactor, when the polycrystalline silicon rod is taken out of the reactor, while the



polycrystalline silicon rod is being transferred to the push cart, and when the
polycrystalline silicon rod is placed on the push cart may be mentioned. Among these,
the covering member is most preferably covered over the carbon member when the
polycrystalline silicon rod is detached from the electrode in the reactor.

[0021]

In the production method of the polycrystalline silicon processed article of the
present invention, as an embodiment of covering the carbon member at the end of the
polycrystalline silicon rod by the covering member, all kinds of embodiments in which
the polycrystalline silicon rod and the carbon member are in separate condition are
included. Here, “separate condition” refers to a condition that the surface of a
polycrystalline silicon rod and a carbon member at an end of other polycrystalline
silicon rod does not directly contact. For example, an embodiment of covering at least
the entire surface of the carbon member and also covering the surface of the
polycrystalline silicon rod so that the fragment of broken carbon member does not
contact the surface of the polycrystalline silicon rod is included. Therefore, as an
embodiment of covering the carbon member by the covering member includes an
embodiment of only covering the carbon member (FIG.4(a)) and an embodiment of
covering the carbon member while also covering part of the lower part of the
polycrystalline silicon rod where the carbon exists (FIG.4(b)).

[0022]

A material of the covering member is not particularly limited, and it may be a
resin, a fabric, or a paper. Preferably, the covering member made of resin is used
because it is a low contaminant, and also it is resilient and easy to handle. Hereinafter,
an example of using a resin covering member is described, but a fabric or paper
covering member may be used instead of the resin covering member. As specific

embodiment of covering the carbon member using the resin covering member, (1) an



embodiment of covering the carbon member using a resin film or a resin bag, (2) an
embodiment of placing a resin cap over the carbon member, (3) an embodiment of
forming a coating film on the surface of the carbon member by immersing the carbon
member in a resin solution, and the like may be mentioned.

[0023]

Among these, regarding the embodiment (1), for example an embodiment in
which the end of the polycrystalline silicon rod having the carbon member is placed at a
center of the resin film having approximate square shape and pulling up opposing ends
of the resin film to cover the carbon member; an embodiment of placing a bag made of
resin film from the end of the polycrystalline silicon rod, and the like may be mentioned.
Here, the resin film may be covered so that the resin film closely contacts the carbon
member or the resin film and the carbon member may have space between each other.
Note that, in case opening exists between the resin film and the carbon member, a
fragment of the broken carbon member may fall out from the opening, thus the resin
covering member is preferably fixed to the carbon member from outside using a string,
a belt, an adhesive tape, and the like to block the opening. Furthermore, an embodiment
of covering the carbon member by wrapping the ribbon form covering member around
the carbon member may be mentioned.

[0024]

In any of above methods, the resin film is not particularly limited as long as it
has mechanical property so that it does not break while taking out or carrying, and for
example a polyethylene film or bag having a thickness of 100 to 1000 um and the like
may be mentioned.

[0025]
Also, the resin cap mentioned in above (2) is for example made of a material

having elasticity like a rubber, and the resin cap is a molded article which is molded



according to the shape of the end of the polycrystalline silicon rod where the carbon
member exists, and one end of the resin cap is closed and other end is opened.
[0026]

When using the resin film, bag, and cap as the covering member, preferably
inside (a surface which contacts the carbon member) and outside of the covering
member is cleansed in advance. The cleansing is preferably done by acid cleansing. By
performing acid cleansing, contamination derived from the covering member can be
reduced.

[0027]

Further, as the resin solution mentioned in above (3), a solution in which a
rubber material selected from the group consisting of urethane rubber, latex rubber,
butadiene resin, polyvinyl alcohol, fluid butyl rubber, fluid rubber, natural rubber,
nitrile rubber, chloroprene rubber, vinyl acetate rubber, and the like dissolved in an
organic solvent selected from the group consisting of tetrahydrofuran, acetonitrile,
trichloroethane, trichloroethylene, methylenechloride, toluene, xylene, and the like may
be mentioned.

[0028]

When the carbon member is covered while including part of the lower part of
the polycrystalline silicon rod which is the side having the carbon member (see
FIG.4(b)), as shown in the figure, a length L which is a covering area of the rod is
preferably 200 mm or less from the end of the polycrystalline silicon rod and more
preferably 100 mm or less. In the area covered by the covering member, fragment of the
carbon member is formed inside the covered area and carbon contamination of the rod
tends to easily occur. Therefore, by making the length L of the covering area small, a
yield of the polycrystalline silicon rod with little carbon contamination can be increased.

Note that, if the carbon contamination is not an issue in case of using the polycrystalline
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silicon rod, then the area of the rod covered by the covering member can also be used.
[0029]

Also, the embodiment of covering using the covering member is not limited to
these embodiments, and in order to avoid the polycrystalline silicon rod from directly
contacting to various members and the like, the lower part of the polycrystalline silicon
rod is covered by the covering member together with the carbon member, and also the
upper part of the polycrystalline silicon rod or the entire body may be covered by other
covering member. For example, an embodiment of using the bag made by the resin film
to cover the end of the polycrystalline silicon rod which is the side having the carbon
member and also using other resin bag to cover the upper part of the polycrystalline
silicon rod or the entire body which includes the carbon member and the polycrystalline
silicon rod may be mentioned.

[0030]

The method of processing according to the present invention preferably includes
the step of removing the carbon member while the covering member is covered over the
carbon member. According to the preferable method of production of the polycrystalline
silicon rod of the present invention, as mentioned in above, the polycrystalline silicon
rods of which each carbon member is covered by the covering member are carried to a
processing room using a push cart and the like, then the carbon member is removed.
The carbon member is removed by cutting off the lower end part of the rod or by
knocking off the carbon member by a high-hardness tool such as a hammer and the like.
Here, preferably the polycrystalline silicon rod of which the carbon member is covered
by the covering member is carried to the processing room and while the covering
member is still covered over the carbon member, the carbon member is preferably
removed. Preferably, the carbon member is removed while the entire carbon member is

covered by the covering member. Further, preferably the carbon member is removed
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while the lower part of the polycrystalline silicon rod is covered by the covering
member and also the entire carbon member is covered by the covering member. By
doing so, the fragment of the carbon member which is formed by an impact of cutting
off the carbon member, an impact when the carbon member is cut off and falls off to a
floor, and the like; which then causes the fragment to scatter can be prevented in
advance. Therefore, for example a secondary contamination of the surface of the
polycrystalline silicon rod can be prevented which is caused by the fragment scattering
all of the room.

[0031]

Then, once the carbon member is removed from the polycrystalline silicon rod
and made sure that the carbon member and the polycrystalline silicon rod do not contact
each other, the covering member may be removed from the carbon member if needed.
[0032]

As such, according to the method of the present invention, carbon contamination
of the surface of the polycrystalline silicon rod by the carbon member can be effectively
avoided, and as a result highly clean polycrystalline silicon processed article can be
obtained stably.

As the polycrystalline silicon processed article, a polycrystalline silicon
fragment and the like obtained by crushing the polycrystalline silicon rod may be
mentioned. This fragment is referred as a chunk, a nugget, a chip, and the like
depending on the size. Also, it may be a cut rod which is obtained by cutting the
polycrystalline silicon rod into a columnar shape.

DESCRIPTION OF THE REFERENCE NUMERAL
[0033]
1...Reactor

2...Silicon core wire
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...Electrode

...Carbon member
...Polycrystalline silicon rod
...Push cart

...Covering member
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WHAT IS CLAIMED IS

1. A method for producing a polycrystalline silicon processed article comprising
steps of

depositing a polycrystalline silicon by Siemens method to a silicon core wire
held by a carbon member connected to an electrode in a reactor to obtain a
polycrystalline silicon rod,

detaching the polycrystalline silicon rod from the electrode while having the
carbon rod at an end of the polycrystalline silicon rod, and

processing the polycrystalline silicon rod, wherein

the carbon member at the end of the polycrystalline silicon rod is covered by a
covering member after the polycrystalline silicon rod is detached from the electrode
until being processed to handle the polysilicon rod and the carbon member in a separate

condition.

2. The method for producing the polycrystalline silicon processed article according
to claim 1, wherein a lower part of the polycrystalline silicon rod is covered by the

covering member together with the carbon member.

3. The method for producing the polycrystalline silicon processed article according
to claim 1, wherein an area 200 mm or less from the end of the polycrystalline silicon
rod is covered when a lower part of the polycrystalline silicon rod is covered by the

covering member together with the carbon member.

4. The method for producing the polycrystalline silicon processed article according
to claim 1, wherein a lower part of the polycrystalline silicon rod is covered by the

covering member together with the carbon member and also an upper part or entire
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polycrystalline silicon rod is covered by other covering member.
5. The method for producing the polycrystalline silicon processed article according
to any one of claims 1 to 4 further including a step of removing the carbon member

while the carbon member is covered by the covering member.

6. The method for producing the polycrystalline silicon processed article according

to any one of claims 1 to 5, wherein the covering member is a resin covering member.

7. The method for producing the polycrystalline silicon processed article according

to claim 6, wherein the resin covering member is polyethylene film or bag.

8. A polycrystalline silicon processed article obtained by any one of the methods

according to claims 1 to 7.

Q. The polycrystalline silicon processed article according to claim 8, wherein the

polycrystalline silicon processed article is a polycrystalline silicon fragment.
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