
PROCESS FOR MANUFACTURING CELLULOSE MOLDING,  PLANT COMPONENT EXTRACTING
APPARATUS, AND  PROCESS FOR PRODUCING CELLULOSE ACETATE BACKGROUND OF THE
INVENTION  Field of the Invention. The present invention relates to a
process for manufacturing a  cellulose molding which is biodegradable and
made from corncob meal;  a plant component extracting apparatus which
extracts a useful component such as cellulose from a plant, and in
particularly, which  can simply extract and separate a. useful component
without requiring  a process of decomposing lignin with an agent; and a
process for manufacturing cellulose acetate which is useful as a
biodegradable  plastic and made from bagasse, kenaf, reeds or rice straw.
Description of the Related Art Biodegradable plastic is a plastic, which,
like any ordinary plastic, exhibits excellent functions when in use, but
which is quickly  decomposed by microorganisms in a natural. environment
(for example,  in the soil) after Use and eventually becomes an organic
component of  earth, water and carbon dioxide, and is drawing attention in
connection  with the current problem of waste and the like. Various kinds
of biodegradable plastic products have been  made public. Examples of such
products include polylactic acids  produced by dehydration and
polymerization froze lactic acid obtained by fermenting starch of corn,
potatoes, and the like with lactobacilli. Such products are used for an
agricultural multi-film, a compost bag,  and the like. However, prices of
raw materials and processing costs for  



the products are high, and these products are not necessarily rational  in
consideration of foodstuff situations in the future. Although
polycaprolactone, Which is another example of a  biodegradable plastic, may
be satisfactory in physical properties as a.  plastic and biodegradability,
polycaprolactone is also so expensive that  it is difficult to use as an
agricultural material and the like, and use  thereof is limited to medical
materials and the like. Moreover, a plastic obtained merely by kneading
corn starch  with polyethylene is being sold as a biodegradable plastic.
This plastic,  however, is not a biodegradable plastic in the true sense of
the word,  since it has become clear that, although its components, which
are  derived from natural matter, such as starch, may be biodegradable,
polyethylene does not undergo any change (decomposition).  Accordingly such
products are being driven out of the market despite  their low price. Thus,
spreading of the biodegradable plastics, which have been  heretofore known,
has been slow because of their unsatisfactory  performance, or because they
require a complicated process for  manufacture and their prices are high.
The demand for biodegradable  plastic products is, however, expected to
increase more and more in the  future for protection of the global
environment, and accordingly, there  is a desire for the development of
products having higher performance  and lower costs. Under these
circumstances, studies are being performed for a  biodegradable plastic
composed mainly of cellulose, which plants  contain in large quantities, or
a derivative thereof. However, a high cost  



of manufacture of this biodegradable plastic is a problem, as is the  other
biodegradable plastics. Corncob rneal, which is obtained by drying and
crushing,  corncobs, is used as a fungal bed for growing mushrooms, an
abrasive  for pulse, a nest building material for animals, and the like,
but is used  very little as an industrial material. The greater part of the
corncobs  Produced is thrown away as waste. Incineration is a main method
for  waste disposal, and thus,, there are many problems with waste disposal
including degradation of the environment. Study is,therefore,under  way for
the effective use of corncobs. As described above, corncobs are thrown away
as waste.  However, the majority of a corncob is composed of cellulose
lignocellulose and hemicellulose). When corricobs are used as a raw
material for i-na.riul'a.eturing a biodegradable plastic consisting mainly
of  cellulose or a derivative thereof, the cost. of the raw rnaterial is
zero. as  hardly arly labor is required for gathering the raw material, and
costs  that have hitherto been borne by agricultural producers for waste
disposal are no longer incurred. Accordingly, a biodegradable plastic  ~
made from corncobs is considered to he highly price-competitive,   compared
to other biodegrad.,--_tblc plastics.  I Hm~vever, despite having the
features mentioned, there has not  been developed any biodegradable pLastic
consisting niainly of cellulose or a derivative thereof made from.
corncobs. A possible reason for this  



is a high cost of esterification, or the like since it is difficult to
separate  lignin from lignocellulose, of which corncobs mainly consist. In
order to manufacture a biodegradable plastic consisting  mainly of
cellulose or a derivative thereof, separation of lignin from
lignocellL:ulose is required for obtaining cellulose (pulp of high
quality),  as described in "Overall Use and Economical Efficiency of Wood
Component Obtained by Steaming Treatment and Blasting and  Crushing
Treatment" (online), Forestry and Forest. Products Research  Institute,
Wood Chemical Engineering Section (retrieved on March 13,  2003), the
Internet <URL: http://cs.ffpri.affrc.go.jp/fbd/kenmori/mori-26..hturl.  and
http://cs.ffpri.affrc.`go.jp1 fdb./kenmcori/mori/mori-?6.htrnl= . However,
the  separation. of lignin from lignoccllulose requires many steps, i.e.,
grinding corncobs in a stone mill, boiling with alkali and applying a
sulfurous acid treatment. In addition to corncobs, plant. seeds such as
sunflower seeds,  bagasse which is cane trash, kenaf, reeds, and rice straw
are also  promising plant raw materials for nnarnifacturirlg cellulose of
high  quality. Namely, agro-industrial waste, such as rice straw and
bagasse:  which is cane trash obtained after sugar cane is squeezed to
extract  juice therefrom, is used very little as on industrial material,
and the  majority of such waste is thrown away. Incineration is a main
method  for waste disposal, and thus there are many problems with waste
disposal including degradation of the environment. Therefore, study is
under way for Use of such Waste. The majority of bagasse, rice straw, and
the like are composed  



of cellulose (ligxrocellulose and hemicellulose). Thus, '"Then they are
used as a raw material for manufacturing a biodegradable plastic
consisting mainly of cellulose or a derivative thereof, as in the above
case, the cost of the raw material is zero, as hardly any labor is required
for gathering the raw material, and costs that have hitherto been borne  by
agricultural producers for waste disposal are no longer incurred.
Accordingly, a biodegradable plastic made from bagasse, rice straw, or  the
like is considered to be highly price-compel.itive, compared to other
biodegradable plastics. Further the majority of reeds growing on the
waterfront and  kenaf, which is a fibrous plant, is also composed of
cellulose.  Therefore, when they are used as a raw material for
manufacturing a  biodegradable plastic consisting mainly of cellulose or a
derivative  thereof, it is possible to provide a biodegradable plastic
which is  expected to be highly price-competitive. However, despite having
the features mentioned, there has not  been developed any bioderadable
plastic consisting mainly of cellulose  or a derivative thereof made from
the aforementioned bagasse, kenaf,  reeds or rice straw (which may
collectively be referred to below as "bagasse or the like"'). A possible
reason for this is, as in the above  case, a high cost of esterification or
the like since it is difficult to separate lignin from lignocellulose,of
which bagasse or the like mainly  consists. In order to manufacture from or
the like a  biodegradable plastic. cotisisting in,)Inly of cellulose or a
derivative  thereof, separation of lignin froni lignocellulose is reqUired
for  



obtaining cellulose (Pulp of high quality). Ho~,~,'ever, the seperation of
igni.1-) froni lignoccllulosc requires many steps, i.e., grinding b.-igassc
oi the like in a stone mill, boiling ~,v ith alkall and applying a
sulfurous acid  treatment. Further, as described above, a steaming method
and an  extraction method with a solvent have conventially been used as
methods for extracting, a useful component., such as ccIl-Lilose, from a
plant. However,as described above, these methods are inadequate as  an
extraction method used to separate and purify cellulose, in view of
substantilal  time and labor for the separation of lignin which requires
many steps and the use of an agent such as sodium sulfide, and high  cost
required for the separation. SUMMARY OF THE INVENTION A first object of the
present invention is to provide a process  for manufacturing a cellulose
molding, which proccess can obtain a  biodegradable cellulose molding in a
simple and inexpensive mariner  by using, as a raw material,corncob meal
vvhich has hitherto been  thrown away. A second object of the present
invention is to provide a plant  component extracting apparatus which can
separate and extract, in a  simple, continuous and rapid manner, a plant
component such as  cellulose, which is a main component of a biodegradable
plastic,  without using an agent or using many steps. A third object of the
present invention is to provide a process  for manufacturing cellulose
acetate which is useful for producing a  



biodegradable plastic at a low cost, by using bagasse, kenaf, reeds or
rice straw as a raw material. A first aspect of the present invention is a
process for  manufacturing a cellulose molding, the process comprising:
steaming corncob meal at a. temperature of 150 to 250o7 and a  pressure of
20 to 29 MPa; filtering the steamed corncob jTieal with a filtering device
to  obtain a solid; and molding the solid. A second aspect of the present
invention is a plant component  extracting apparatus comprising: raw
material processing means including a raw material  supply portion for
supplying a plant raw material and a raw material.  pressurizing portion
for heating and pressurizing the supplied plant. raw material at 150 to
350oC and 5 to 30 MPa, respectively; hot water supply meats including a
pressurizer and a heater  and supplying sub critical water having a
temperature of 300 to 350'{.  pressurized at a pressure of 28 to 30 MPa;
and hot water reacting means for carrying out a steaming  treatment by
mixing the heated and Pressurized plant raw material  with the sub-critical
water supplied from the hot water supply- means. A third aspect. of the
present invention is a process for a  process for manufacturing cellulose
acetate, the process comprising:  steaming a material selected from
bagasse, kcnaf, reeds and rice straw in a pressure vessel at a temperature
of 1 50 to 350'( and a  pressure of 15 to 29 MPa; 



filtering the steamed r iaterial with a. filtering device to obtain  a
solid; and dehydrating and acetylating the solid by adding acetic
anhydride and sulfuric acid to the solid BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partial sectional view, of an extruder having a
pressure-scaled cylinder as an example of a pressure vessel for  carrying
out a steaming treatment according to a first embodiment of  the present
invention.  Fig.2 is a schematic view for explaining an example of a direct
pressure molding process, showing a state in which metal molds are open.
Fig. 3 is a schematic view for explaining an example of the  direct
pressure molding process, showing a state in which the metal  molds are
clamped. Fig. 4 is a schematic structural diagram of an apparatus
according to a second embodiment of the present invention. Fig. 5 is an
enlarged schematic cross-sectional view of an  example of a raw material
processing apparatus. Fig. 6 is a schematic view for explaining an
exemplary  structure of a sub-critical water supply apparatus. Fig. 7 is a
schematic cross-sectional view of an exemplary  structure of a hot water
reactor. Fig. 8 is a perspective view showing an exemplary structure o
stators (moving vanes) in the hot water reactor and a cooler. 



Fig.9 is a schematic cross-sectional view shoving an exemplary structure of
the cooler. Fig.10 is a schematic view for explaining an exemplary
structure of a cooling water supply apparatus. Fig.11 is a schematic view
for explaining an exemplary structure of a filtration and storage device.
Fig.12 is a block diagram of a controller according to the second
embodiment of the present invention. Fig.13 is a partial sectional view of
an extruder having a pressure-sealed cylinder as an example of a pressure
vessel for  carrying out a steaming treatment according to a third
embodiment of  the present invention. DETAILED DESCRIPTION OF THE INVENTION
Process for Munufactuung Cellulose 11old.iny A process for rn,_anufacturing
a cellulose n.1oiding according to  a first embodiment of the present
invention comprises steaming corncob meal in. a pressure vessel at a
temperature of 150 to 2501' and  a pressure of 20 to 29 MPa (which may
hereinafter be referred to as the  "steaming treatment according to the
first embodirrment"), filtering the  steamed corncob meal to obtain a solid
prodc:lct., and molding the solid  product. The steaming treatment
according to the first embodirrmen.t. will  be described first. The
steaming treatment, according to the first embodiment is a  process of
adding water to corncob meal (a powder obtained by drying  and crushing
corncobs) and steaming the mixture in a pressure vessel  



at 150 to 250oC and 20 to 29 MPa, which define the conditions for the
sub-critical state (immediately before the supercritical state). In the
present invention, the steaming treatment enables the separation of  lignin
from lignocellulose, which has hitherto required many steps. The steaming
treatment according to the first embodiment  requires a temperature of 150
to 250oC and a pressure of 20 to 29 MPa,  and preferably a temperature of
180 to 200oC and a pressure of 25 to  28 MPa. The amount of water added is
preferably 10 to 1000 parts by  mass and more preferably 50 to 100 parts by
mass, relative to 100  parts by mass of corncob meal. The steaming
treatment according to the first embodiment is  preferably carried out for
10 to 30 minutes, and more preferably for 15  to 20 minutes. 10 Moreover,
in the steam in treatment of the first embodiment, a sulfurous acid
compound and water may be added to the corncob meal. The addition of the
sulfurous acid compound to the corncob  meal makes it possible to shorten
the time for the steaming treatment.  Examples of' the sulfurous acid
compound include sodium or calcium  sulfite. The amount of the sulfurous
acid compound added is  preferably 1 to 10 parts by mass, anti more
preferably 2 to 5 parts by  mass, for 100 parts by mass of corncob meal.
The steaming treatment according to the first embodiment is  preferably
carried out by an extruder having a pressure-sealed  



cylinder as shown in Fig.1. Fig. 1. is a partial sectional view of an
extruder having a pressure-scaled cylinder, which is an example of a
pressure vessel for carrying out the steaming treatment according to  the
first embodiment. The extruder is composed of: a cylinder 1  having a
material input port 2 at its base; a screw 3 having a spiral  flight 4 for
kneading (steaming) and extruding toward its distal end the  corncob meal
and water (which may hereinafter be referred to simply  as the "materials")
which have been inputted through the material  input port 2; a heater 5 for
healing the cylinder 1; drive means 6  including a motor 7 connected to a
power source (not shown) for  rotating the screw 3 and a reduction gear 8
having a prime gear 9 and  a driven gear 10;a discharging port 11 for
discharging a steamed and  extruded product; and a heat insulating material
12 covering the  cylinder 1 and the heater 5. A pump (not shown) is
connected with the 11 material input port 2 for feeding the materials into
the cylinder 1  through the material input port 2. A pitch of the spiral
flight 4 of the  screw 3 shortens as the spiral flight 4 approaches the
discharging port  11 . Moreover, the cylinder 1 has a temperature sensor 13
and a  pressure sensor 14 installed near the distal end of the screw 3. The
steaming treatment according to the first embodiment is  carried out by the
extruder, which is shown in Fig. 1, in accordance  with the following
sequence. The materials are inputted by the  unillustrated pump into the
cylinder 1 through its material input port  2, and the internal temperature
of the cylinder 1 is regulated to a  target temperature by the heater 5. As
viewed from the motor 7, a  



rotary shaft of the motor 7 is rotated clockwise to rotate the prime gear
9 clockwise, the driven gear 10 counterclockwise and the screw 3
counterclockwise, thus boiling the corncob meal while extruding the
corncob meal toward the discharging port 11. Since the pitch of the  spiral
flight 4 of the screw 3 shortens toward the discharging port 11,  the
corncob meal is compressed and subjected to a specific pressure  as it
approaches the discharging port 11. The corncob areal, for which  the
steaming treatment has been completed, is extruded through the  discharging
port. 11. While, in the present embodiment, the temperature sensor 13 and
the pressure sensor 14 are installed in the cylinder 1 near the  distal end
of the screw 3, it is sufficient for an installation position of  the
temperature sensor 13 to be further toward the distal end side of  the
screw 3 than a middle portion, with respect to the axial direction, 12 of
the cylinder 1. The pressure sensor 14 tray be installed in a space  that
is one fourth of the total length of the screw 3 from the distal end  of
the screw 3 of the cylinder l . When the steaming treatment according to
the first  embodiment is carried out by the extruder shown in Fig. 1, it is
necessary for the temperature and pressure determined by the  temperature
sensor 1.3 and the pressure sensor 14 to fall within the  range of 150 to
250oC and 20 to 29MPa, respectively. Moreover, it is also suitable to
employ a process in which two  or more units of extruder shown in Fig. 1
are connected in a series for  steaming treatment, i.e., a process in which
a mixture of corncob meal  and water steamed in a first extruder and
extruded through a 



discharging port 11 thereof is directly inputted into the material input
port 2 of a second extruder for further steaming. When two or more units of
extruder shown in Fig. 1 are  connected in a series for the steaming
treatment according to the first  embodiment, the steaming conditions in
the extruders may, be the  same, or differ from one another- as long as the
steaming conditions for  the last connected extruder satisfy the conditions
of the temperature  of 150 to 250C and the pressure of 20 to 29 MPa. In the
case in which  the steaming conditions differ from one extruder to another,
it is  preferable for the temperature and pressure to rise from the first
extruder to the last connected extruder. The steaming treatment of the
corncob meal according to the  first embodiment as described above obtains
a mixture of polyphenol 13 (formed by a change from the lignin) and
cellulose which are fori-ned by  the decomposition of lignocellulose, and
soluble hemicellulose  (hereinafter referred to as "soluble xylan"). The
filtration treatment of  the mixture enables it to be separated into
cellulose (pulp of high  quality) as a solid and a filtrate containing the
soluble xylan. The  filtrate can be efficiently used as a raw material for
xyloligosaccharides. In the present invention, it is preferable to proceed
to a molding step, ~which will be described later, after the solid is
subjected  to a Lreat-rrient s-Lich as washing with water or the like, in
view of  removing impurities from  the solid. Further, a first solid which
will be  described later is washed~with vvater before being subjected to a 



dehydrating and acetylating treatment to remove alkali therefrom.  The
solid obtained by the steaming treatment according to the first
embodimei-it described above is SUbjected to the, molding step,  which will
be described below, to obtain a cellulose molding. The rr)olding step in
the present invel-ition preferably  comprises separating the solid into a
first solid and a second solid;  dehydratli-ig -afid acetylating the first
solid by adding acetic  anhydride and sulfuric acid thereto; filtering the
dehydrated and acetylated solid with a filtering  device to remove a solid
and obtain filtrate; and stirring and mixing the filtrate and the second
solid to obtain a liquid  product. 14 A liquid product, which is obtained
in the stirring and mixing  substep by stirring and mixing liquid cellulose
acetate formed by  dehydrating and acetylat.ing the first solid
(cellulose), and the second  solid (cellulose), is molded in the molding
step of the present invention  including the aforementioned su.bsteps. When
the liquid product is  molded, cellulose acetate serves as a binder and
accelerates  solidification of the cellulose, and therefore, a molding can
be obtained  without using a chemical glue or the like. Further; when a
cellulose  molding obtained by the present invention is used as a food tray
or a  lunch container, it is not necessary to coat the molding with a resin
such as polyethylene for the purpose of obtaining waterproofing  property .
Each of the substcps preferably' included in the molding step  



will be described below. The separating substep is for separating the solid
obtained by  the steaming treatment according to the first embodiment into
the first  and second solids. The first solid is subjected to the
dehydrating and  acetylating substep, which will be described later, to
obtain cellulose  acetate. The ratio of the first solid to the sum of the
first and second  solids is preferably 5 to 30% by mass, more preferably 8
to 20% by  mass, and particularly preferably 10 to 15% by mass. When the
ratio  is 5 to 30%'% by mass, it is possible to achieve notable effects of
obtaining a molding without using a chemical glue or the like, and of
removing a sub step of coating a molding with other resin. The
dehydrat.i.rnng and acetylating substep is for subjecting the  first solid
composed of cellulose to the dehydrating and acetylating  treatment. The
first solid (cellulose) is crystallized due to the formation of hydrogen
bonds by the hydroxyl. groups and is insoluble In both water and any
solvent. Therefore, the dehydrating and acetylar.ing treatment  is carried
out as described below for converting a portion of hydroxyl  groups in the
molecule to acetate groups t.o obtain plasticized cellulose  acetate, which
is soluble In both water and a solvent. In the present invention, the
acetylation degree of the cellulose  acetate is preferably 50 to 70%, and
more preferably 55 to 60%. When  the acetylation degree of' the cellulose
acetate is 50 to 70%, it is possible to achieve notable effects of
obtaining a molding without  using a chemical glue or the like, and of
removing a substep of coating  



a molding with other resin. The dehydrating and acetylating treatment is
intended for  reacting cellulose with acetic anhydride and sulfuric acid in
a  pressure vessel equipped with a stirrer to substitute acetate groups for
the hydroxyl groups, causing the formation of hydrogen bonds in the
cellulose, and is expressed by reaction formulae (1) and (2) below when  n
is the degree of polymerization and m is the degree of substitution.
Reaction formula. (1) {C6H7O2(OH)3}n + 3n(CH3CO)2O --> {C6H7O2(OCOCH3)3}n +
3nCH3COOH  Reaction formula (2) 16 {C6H7O2(OCOCH3)3}n + n(3-m)H2O-->
{C6H7O2(OCOCH3)m(OH)3-m}n + n(3-m)CH3COOH  Reaction formula (1) shows that
the reaction of cellulose and acetic anhydride produces cellulose acetate
and acetic acid with the  complete substitution of acetate groups. On the
other hand, reaction  formula (2) shows that. the reaction of cellulose
acetate produced in  accordance with reaction. formula (1) and water
produces cellulose  acetate having a degree of substitution m and acetic
acid. The acetic  acid produced in accordance with reaction formulae (1)
and (2) can be  reused. The dehydrating and acet.ylating treatment. can. be
carried out  in accordance with the following sequence. Sulfuric acid and
acetic anhydride are added to and reacted  with the first solid (cellulose)
obtained by the filtration treatment., and  acetic acid is removed
(collected) from the resulting reaction product  



by a dehydrator and is dried. The above procedure obtains cellulose
acetate. The amount of sulfuric acid added is preferably 1 to 10 parts  by
mass and more preferably 3 to 5 parts by mass relative to 100 parts  by
mass of dry cellulose. The amount of acetic anhydride added is  preferably
1 to 20 parts by mass and more preferably 5 to 10 parts by  mass, relative
to 100 parts by mass of dry cellulose. Moreover, acetic acid can be
preferably added, and the amount  thereof added is preferably 1 to 10 parts
by mass and more preferably  3 to 5 parts by mass relative to 100 parts by
mass of cellulose. The dehydration and acetylation treatment is preferably
carried out under a pressure of 5 to 15 MPa, and more preferably 8 to  10
MPa. The temperature for the dehydration and acetylation  treatment is
preferably from 60 to 100"C and more preferably from 70  to 90oC . The
stirring speed for the dehydration and acetylation  treatment is preferably
from 30 to 100 rpm and more preferably from  40 to 60 rpm. The duration of
the dehydration and acetylat.ion treatment is preferably from 15 to 30
hours and more preferably from  20 to 24 hours. The cellulose acetate
obtained by the dehydrating and  acetylating treatment is filtered
(subjected to the filtration treatn-ient)  to separate liquid cellulose
acetate from solid cellulose acetate. The  liquid cellulose acetate is
stirred and mixed with the second solid in  the stirring and mixing
substep, as N ill be described later, to obtain a  liquid product. The
solid cellulose acetate, on the other hand, can be  



efficiently used as biodegradable plastic. The stirring and mixing substep
is for obtaining a liquid  product by stirring and mixing the liquid
cellulose obtained by the  dehydrating and acetvlating treatment, and the
second solid. At this  time, the second solid is preferably stirred and
mixed with the liquid  cellulose acetate after being dehydrated. The
stirring and mixing substcp is preferably carried out in  the following
sequence: (i) The liquid cellulose acetate and the second solid are kneaded
by a pulper (an appliance for loosening and dispersing solid pulp) or 18
the like while an appropriate amount of water is added thereto to prepare a
pulp liquic (ii) The concentration of the pulp liquid is checked, and water
is added to the pulp liquid so that the concentration thereof falls within
an appropriate range. The concentration. of the pulp liquid is  preferably
10 to 50% by mass and more preferably 20 to 30% by mass. (iii)The amount of
water in the pulp liquid is adjusted by using a vacuum pump or the like.
While a molding process in the molding step is not particularly  limited,
direct pressure molding which will be described below is  preferable. An
example of the direct pressure molding process will be  described with
reference to Figs. 2 and 3. Figs. 2 and 3 are schematic  



views for explaining the example of the direct pressure molding  process.
Fig. 2 shows a state in which z metal molds are open, while Fig.  3 shows a
state in which the molds are clamped together. A direct pressure molding
machine shown in Fig. 2 is formed  by a core metal mold 20 mounted to a
core metal mold mounting plate  32, and a cavity metal mold 22 mounted to a
cavity metal mold  mounting plate 34. Knockout pins 30 are disposed at the
core metal  mold 20, and a wire mesh filter 24 is disposed at. the cavity,
metal core  22 so as to be spaced a predetermined distance therefrom.
Further, a  heater 28 is provided at the core metal mold 20 and the cavity
metal  mold 22. 19 In the molding by the direct. pressure mold ing machine
shown  in Fig. 2, first, the temperature of the core metal mold 20 and the
cavity metal mold 22 is adjusted to 70 to 150x-' and preferably to 90 to
120oC, and a liquid product 26 of the present invention is supplied to a
concave portion of the wire mesh filter 24 by an unillustrated liquid
product supply means. A portion of the supplied liquid product 26  which
has passed through. the wire mesh filter 24 is collected by an
unillustrated collecting means. After the collection, the cavity metal
mold 22 is moved and clamped to the core metal mold 20. The collected
portion of the liquid product 26 can be mixed  with the liquid cellulose
acetate in the dehydrating and acetylating  treatment for reuse. Fig. 3
shows a state in which the metal molds are clamped  together. The liquid
product 26 is solidified in the clamped state  



shown in Fig. 3. Although clamping force varies according to the
configuration and structure of a molding, clamping force in general is
preferably about 10 t. Clamping time is preferably 1 to 10 minutes and
more preferably 3 to 5 minutes. Components in Fig. 3 which are similar to
those in Fig. 2 are  designated by the same reference numerals, and
detailed description  thereof is omitted. After the liquid product. 26 is
solidified, the cavity metal mold  22 is moved to open the metal molds. At
that time, the solidified liquid  product 26 is adhered to the core metal
mold 20. Therefore, the solidified liquid product 26 is separated from the
core metal mold 20 20 by pushing down the knockout pins 30. The liquid
prodL ct 26 thus  obtained is heated and dried, and subsequently subjected
to a  trimming finish, internal coating, and deburring with a press metal
mold or the like to obtain a cellulose molding. The above process can  be
repeated. The above direct pressure molding can shorten the molding  time
because the filtering and dehydrating step, in which the liquid  product 26
is supplied to the concave portion of the wire mesh filter 24  and pressed
by the core metal mold 20, and the shaping and  thermosetting step, in
which the liquid product 26 is shaped and  hardened by the core metal mold
20 and the cavity metal mold 22 that  have reached a hardening temperature,
can be carried out at the same  time. Thus, a cellulose molding can be
obtained simply. The obtained cellulose molding is biodegradable and can be



preferably used as a food tray, a lunch container, or the like. A plant
component extracting apparatus according to a second  embodiment of the
present invention, which will be described later,  can be preferably used
in the steaming and filtration treatments of the  process for manufacturing
cellulose acetate of the present invention. According to the process for
manufacturing a cellulose  molding in the first embodiment. of the present
invention, a cellulose  molding, which is biodegradable and includes as a
raw,v material  corncob meal that has hitherto been thrown away, can be
obtained  simply and at a low cost. Pia of Component Extracting Apparatus
21 Next, a plant component extracting apparatus according to a  second
embodiment of the prsent invention will be described. The  plant component
extracting apparatus of the present ivention can be  preferably used in the
foregoing process for mani-ifacturing a cellulose  rf-iolding according k-)
the first embodirricrit of the present invention.  Further, the plant
component extracting apparatus of the present  invention can also be used
in a process for manuf~:icturing celli-I.Iose  acetate according to a third
embodirnerit. of the present Invention,  which ~vfll be described later. A
steami.rig method and an extraction method with a solvent  have
conventionally been used as methods for extracting a useful  component,
such as CetIL110SC, from a plant. However, as described  above, these
methods are inadequate as an extraction method used to  separate and purify
cellulose,in view of substantial time and labor for  



the separation of lignin which requires many steps and the use of an  agent
SUCh as sodium sulfide, and high cost required for the separation.   The
plant component extracting ~--tpparatus of the present inverition can
separ~-j-tc and extract., in a simple, continuous and rapid  manner a plant
component such as cellulose, which is a main  cornponerit. of n
biodegradable plastic, ~.vithout using an agent or using  many steps. The
plant component extracting apparat.us ~according to the  second embodiment
of the present inventiori is Lised to steam a plant  raw material by using
hot water -Linder high temperature and high  pressure conditions.
Specifically, the plant con).ponent txtracting  apparatus is formed by raw
material processing means including a raw  material supply portion for
supplying a plant. ravv i-naterial and a raw  material pressurizing portion
for heating and pressurizing the supplied plant raw material at 150 to
350oC and 5 to 30 MPa,  respectively; hot water supply means including a
pressurizer and a a temperature of 300 to  heater and supplying
sub-critical vvater having 350oC pressurized at a pressure of 28 to 30 MPa;
and hot water  reacting rneans for carrying out a steaming treatment by
mixing the  heated and pressLirized plant raw Tyi,-.itcrial with the
sub-critical water  supplied frorn the hot water supply means. In the plant
component extracting apparatus of the present  invention, steaming Is
carried out by adding, to the plant raw material  



heated to 150 to 300oC and pressurized to 5 to 30 MPa, sub-critical  water
(hot water) having a temperature of 300 to 35WC., and kneading  the
resulting mixture while maintaining the conditions of the  temperature and
the pressure. In this vvay, the decomposition and  removal of lignin from
lignocell-Li lose, -~~-hich have hitherto reqLiired use  of an agent and
many steps,. can be simply and quickly carried out in  a single step.
Namely, the plant, raw material supplied through the  ra~v materijil
s-Lipply, portion, ~vhich forms the raNv material processing  mealls, is
pressurized (arid preferably compressed) to the  aforementioned pressure
range while heated to the aforementioned.  temperature range in the raw
material pressurizing portion, and  pressed into the hot water reacting
means from the raw material processing means under the same pressure
condition. Subsequently,  hot sub-critical water (hot water) is added to
the raw material, and the  mixture is kneaded. Therefore, the steaming
treatment can be continuousIy carried out in a series of processing systems
enabling  continuous processing, unlike conventional steaming processes in
which a plurality of steps are repeated on a certain scale. In the present
invention, a mixture of polyphenol formed by a  change frorn decornposed
and removed lignin) and ccil-Lilose ~vhicl-l are  formed by the
decomposition of lignocellulos.,c., and soluble  heMiCellUI0SC (soluble
xyIan) is obtained as products(which may  hereinafter be referred to as the
"decomposition products") by the  steaming. Further, when a filtering
device is provided, the MiXtUre can be filtered to separately collect
filtrate containing polyphenol and  soluble xylan, and cellulose (pulp of
high quaIity) as a residue. 



The raw niaterial pressurizij.-i-, portion forming the raNv  materi~-fl
processin'- means serves to pressurize the plant raw material, which is
supplied through the raw material supply portion, at a  temperature of 150
to 350oC (preferably 180 to 300oC) and a pressure  o f 5 to 30MPa
(preferably 15 to 28 MPa). The temperaturc and the  pressure can be
appropriately selected from the above ranges  according to the type of the
plant raw material. In the raw material  Pressurizil-Ify portion,
application of a pressi-ire necessary for i-lic  steaming treatment in the
hot vvater reacting portion, and preheating  are carried out at the same
time. Further, gas included in the raw  material is removed. Furthermore,
at this time, at least a portion of 24 the plant raw material can be
decomposed by the water included in the  raw material. For example, in the
process of obtaining cellulose and xylan  hemicellulose) from corncobs,
namely cores of corns, used as the plant raw material, hot water is added
under the condition of a pressure of 28 to 30 MPa. In the process of
extracting fat and oil and  producing light oil from sunflower seeds used
as the plant raw  material, the raw material is pressurized to 15 to 20
MPa. The  steaming treatment can be continuously carried out by the hot
water  reacting means operating hot water in these pressure ranges. The hot
water supply means includes a pressurizer and a  heater for generating and
supplying sub-critical water having high  temperature and pressure, and may
further have a water purification  mechanism including a water tank, a
filtering device, ion exchange  



equipment, and the like, if necessary. The water purification  mechanism is
used to remove impurities and ions included in raw  water to, for example,
prevent clogging of the healer, pipes and the like. The pressurizer is
preferably a plunger type pump, and  particularly preferably a. plunger
type pump having a. rated flow of 10  liters/minute at a discharge pressure
of 30 MPa. The heater is  preferably a heat exchanger of molten salt bath
heating type, which  uses a nickel alloy coil. The sub-critical water is
hot water having a temperature and a  pressure lower than those at the
critical point of eater (i.e.., a.  temperature of 375oC~ and a pressure of
22 MPa). The sub-critical water in the present invention is water having a
pressure of 28 to 30  MPa and a temperature of 300 to 350oC. The hot water
reacting means for carrying out the steaming  may be formed by a hollow
body through which the plant raw material  and the hot water pass, and a
plurality of moving vanes provided  inside the hollow body and disposed
adjacent to each other so as to be  rotated with a direction in which the
plant raw material and the hot  water pass through the hollow body being
the axis of rotation. It is  effective when the moving vanes are disposed
adjacent to each other so  as to alternately rotate in reverse directions
with the direction in  which the plant raw material and the hot water pass
through the  hollow body being the axis of rotation. The steaming treatment
is  carried out at high temperature and high pressure by using the plant
raw material and water. In the above structure, it is not absolutely  



necessary to provide a  heating means at the hot water reacting means
because the steaming treatment can be carried out by using the heat  and
pressure applied by the raw material processing means, and the  heat of the
sub-critical water supplied. However, the hot water  reacting means may be
formed so as to be heatable, if necessary, such  as a structure in which
the hollow body is heated from the outside. The moving vanes of the hot
water reacting means are  preferably structured so as to be rotated by
fluid pressure generated  by the flow of the fluid passing through the
hollow body, i.e., the flow  of the hot water and the plant raw material
heated and pressurized by  the raw material processing means (e.g.,
vane-shaped stators or the  like which are twisted so as to be rotated by
force in the direction of the  flow). This structure enables continuous
stirring without connecting a  drive portion. Since the moving vanes can be
provided so as to be  adjacent to each other and alternately rotated in
reverse directions  with the direction in which the fluid passes being the
~axis of rotation  the plant raw rnaterial and the hot water are kneaded
efficiently,  whereby the stearning treatment can be sufficiently carried
out. As a  result, a short or compact hot water reacting means can be
formed  without lowering the efficiency of steaming. Alternatively, the hot
water reacting means may be formed so as to be rotated by a motor
connected to a power source or by magnetic force. The hollow body is
formed so as to pass the plant raw, material and the hot water there
through, and may have a cross-section of any shape, such as a
circular,oval, square or rectangular shape. The hollow body having a 



circular cross-section is particularly preferable. Further, at least the
moving vanes and an inner wall of the  hollow body are preferably formed of
nickel alloy. A supply pipe for  supplying the plant raw material, a supply
pipe for supplying the hot  water, and a discharge pipe for discharging a
decomposition product  generated by the steaming are connected to the hot
water reacting  means. A commercially available static mixer or the like,
such as one  manUfactured by Noritake Co.., Ltd, can be suitably used. The
temperature and pressure inside the hot water reacting ~  means during the
steaming treatment vary according to the type of the  plant raw material or
intended use. For exarnple, when corncobs are 27 used as the raw material,
it is preferable to set the temperature to 150  to 250oC (preferably 180 to
200oC) and the pressure to 28 to 30 MPa.  When sunflower seeds are used as
the raw material, it is preferable to  set the temperature to 130 to 220C
(preferably 180 to 200C) and the  pressure to 15 to 20 MPa. The duration of
the steaming treatment is  preferably 10 to 30 minutes and more preferably
15 to 20 minutes. The raw material pressurizing portion of the raw material
processing means may be formed by a hollow base body at which the  raw
material supply portion is provided, a rod-shaped rotating body  disposed
inside the hollow base body and having a spiral groove, the width of which
narrows from one end at which the raw material supply  portion is provided
to the other, and a heater for heating the inside of  the hollow base body.
A discharging port is provided at the other end  



of the hollow base body at which the raw material supply portion is not
provided. With this structure, when the rod-shaped rotating body is
rotated, the plant raw material is pressed, while heated, along the  spiral
groove from the end at which the raw material supply portion is  provided
toward the discharging port at the other end, and can be  compressed at a
desired pressure. Although the hollow base body may be structured so as to
have  a cross-section of any shape such as a circular, oval, square or
rectangular shape, the hollow base body preferably has a circular
cross-section because the pressure applied to the plant raw material  by
the rod-shape rotating body rotated inside the substrate becomes  uniform.
Further, the spiral groove is provided at the rod-shaped 28 rotating body
from the one end toward the other end thereof so that the  pitch (width) of
the groove gradually narrows from the raw material  supply portion side
toward the discharging port side when the rotating  body is disposed in the
hollow base body. With this structure, the  plant raw material is conveyed
while pressed. The rotating body is  preferably formed in the shape of a
rod having a substantially circular  cross-section in terms of enabling
efficient and uniform compression. Further, the raw material processing
means may have plural  units of the raw material pressurizing portion,
which may be  connected in a series according to the type of the plant raw
material or  intended use. For example, when corncobs, i.e., cores of corn,
are  used as the raw material, four units of the raw material pressurizing
portion are preferably connected in a series to steam the raw material  



at a pressure of 28 to 30 MPa. When sunflower seeds are used as the  raw
material, three units of the raw material pressurizing portion are
preferably connected in a series to steam the raw material at a  pressure
of 15 to 20 MPa. Water may be added to the raw material processing means.
However,by adding hot water in the hot water reactor as described above,
the steaming treatment can be carried out under desired  conditions while
the amount of water is easily adjusted. Moreover, the plant component
extracting apparatus of the  present invention may further include cooling
means for cooling the  decomposition product, which has been produced by
decomposition in  the steaming treatment, by mixing the decomposition
product with 29 cold water or by carrying out heat exchange (e.g., by a
heat exchanger  or the like using a circulatory system for circulating
water) at the  outside instead of mixing the decomposition product with
cold water.  The former has an advantage in that the decomposition product
can be  quickly cooled because it is cooled by directly adding cold water
thereto. Further, a filtration treatment after cooling is simplified, and
a high-pressure heat exchanger, which is necessary when the  pressure is
not decreased during the cooling, is unnecessary, thereby  enabling further
reduction in cost. When the decomposition product is cooled by fluxing cold
water therewith, the cooling means may be formed, as in the case of the hot
water reacting means described above,by a hollow body 



through which the plant raw material and the hot water pass, and a
plurality of moving vanes provided inside the hollow body and a  plurality
of moving vanes disposed adjacent to each other so as to be  rotated with a
direction in which the decomposition product and water  pass being the axis
of rotation. It is effective when the moving vanes  are disposed adjacent
to each other and alternately rotated in reverse  directions with the
direction in which the decomposition product and  water pass being the axis
of rotation. The structures and materials of  the moving vanes and the
hollow body may be similar to those of the  hot water reacting means, and
the moving vanes are preferably  structured to be rotated by fluid pressure
generated by the flow of cold  water and the decomposition product after
the steaming (e.g., vane- shaped stators which are twisted so as to be
rotated by force in the flow direction). However, the moving vanes may be
structured so as to  be rotated by a motor connected to a power source or
by magnetic  force. Nickel alloy is preferably used as the material for the
moving vanes and at least an inner vv-all of the hollow body of the cooling
means as well. Specifically, a static mixer or the like, such as one
manufactured by Noritake Co., Ltd., is preferable. A supply pipe for
supplying the decomposition product, a supply pipe for supplying the  cold
water, and a discharge pipe for discharging a cooled product are  connected
to the cooling means. As a result, a short or compact  cooling means can be
formed without lowering the cooling efficiency. 



A cooling water supply means for generating and supplying  cooling water
can be connected to the cooling means. The cooling  water supply means may
be formed by a pressurizer, a cooling  mechanism, and, if necessary, a
purification mechanism including a  water tank, a filtering device, ion
exchange equipment and the like.  The purification mechanism is used to
remove impurities and ions  included in raw water to, for example, prevent
clogging of the heater,  pipes and the like. The pressurizer is preferably
a plunger type pump,  and particularly preferably a plunger type pump
having a rated flow of  10 liters/ minute at a discharge pressure of 30
MPa. A commonly used  cooling device may be used as the cooling mechanism.
Since the decomposition product produced in the steaming  treatment is a
mixture of polyphenol and cellulose, and soluble xylan,  a filtering device
may be provided for filtering and separating the decomposition product into
filtrate containing polyphenol and soluble  xylan, and cellulose (pulp of
high quality) as a residue, after the  steaming by the hot water reacting
means. Filtration may be carried  out after the produced decomposition
product is temporarily stored in  a storage tank, or may be carried out
without storing. The filtering  device may have a storage function so as to
store the filtrate and  residue after filtration. Further, a storage tank
for separately storing  the filtrate and the residue may be provided
separately from the  filtering device. In the present invention, any plant
may be used as the raw  material regardless of whether the plant is wood or
non-wood. For  example, from a point of view that. the resulting cellulose
can be used  



to manufacture biodegradable plastic of good quality in the end, it is
particularly preferable to use at least one selected from the group
consisting  of corncobs, which are cores of corn, plant seeds such as
sunflower  seeds, bagasse, which is cane trash obtained after sugar cane is
squeezed to extract sugar therefrom, kenaf, reeds, and rice straw. An
embodiment of the plant component extracting apparatus  of the present
invention will be described below with reference to the  drawings. In the
following, a case in which corncobs are used as the  plant raw material
will be mainly described. However, the present  invention is not limited to
this embodiment. The embodiment of the plant component extracting apparatus
of the present invention will be described with reference to Figs. 4 to
12. In the present embodiment, corncobs are used as a raw material, and an
entire system is kept at a high pressure of 5 to 30MPa. A  steaming
treatment is carried out by adding to the system sub-critical  water having
a temperature of 300 to 350oC. Due to a decomposition  reaction of
lignocellulose causedl by the steaming treatment, a mixture  of polyphenol
and cellulose (pulp of high quality), and soluble  hemicellulose (soluble
xylan) are obtained. The mixture is stored and filtered to separate the
cellulose from the soluble xylan and the  polyphenol.Further, the resulting
decomposition product is cooled  after the steaming treatment by adding
cold water to the product. As shown in Fig. 4, the present embodiment
includes a raw  material processing apparatus raw material processing
means) 110, a  sub-critical water supply apparatus (hot water supply means)
120, a  hot water reactor (hot water reacting means) 130, a cooler (cooling



rneans 140, a cooling water supply apparatus (cooling memis) 150,  and a
filtration and storage device 160. The raw T-riaterial processing
apparatus 110 includes a raw rnateria.l supply portion for supplying
corncobs and a raxv rnii:j-terlal pressurizing portion for applying heat
and pressure to the supplied corncobs. The sub-critical water supply
app,aratus 120 includes a booster pump and a molten salt heating  device
and supplies su[D-critical water to the outside. The hot water  reactor 130
mixes the heated and pressurized corricobs ~,vith. I-lie  sub-critical
water to carry out a stearning treatment. The cooler 140  i-i-iixcs cold
water ~,vith a product (decomposition product) produced in  the steaniino,
treatment to cool the product. The cooling water supply  appan:.ttus 150 a
booster pump and a cooling mechanism and  supplies cold water. The
filtration and storage device 160 includes a  storage tank for storing the
cooled decomposition product, and a  filtering device for filtering the
decomposition product. As shown in Fig. 5, the raw material processing
apparatus 110  is formed by a raw material suppIy portion 11 1 for
supplying corncobs 119, and a raw material pressurizing portion 113 for
heating and  pressurizing the corncobs 119 supplied through the raw
material  supply portion 111 to compress the corncobs 119. Fig. 5 is an
enlarged schematic cross-sectional view showing an example of the  raw
rnaterial processing apparatus.  The raw material supply portion 111
includes a raw material  input port 111a and an input port~shutter 112,
such that corncob 119 supplied through the raw material input port 111 are
temporarily  



held or supplied to the raw material pressurizing portion 113 by closing or
opening the input port shutter 112. With this structure, the  raw material,
namely, corncobI 19, can be supplied continuously.  Further, an.
unillustrated feed purnp is attached to the raNx~ inaLerial input port 111a
such that corncobs are supplied by the feed  pump through the raw matcrial
input port 111a  into a cylinder 114. Corncobs can be automatically
supplied by controlling the feed pump according to the amount required.
Although the shape of corncobs inputted is not particularly  limited,
corncobs are preferably formed into chips having a diameter of  about 2 to
3 mm. 34 The raw material pressurizing portion 113 is formed such that  a
screwy (rod-shaped rotating body) 115 is disposed in the cylinder  (hollow
substrate) 114 at which the raw material supply portion 111 is  provided.
The screen 115 has a spiral groove, and the pitch thereof  shortens from an
end of the screw, at which the raw material supply  portion 111 is
provided, towards the other end (i.e., a distal end of the  screw). A
discharging port 114a is provided at the other end of the  cylinder 114
(the distal end of the screw) at which the raw m.a.cterial  supply portion
111 is not provided. When the screw 115 is rotated, the  corncobs are
heated and pressurized, and discharged from the  discharging port 114a in a
compressed state. A motor (drive means)  118 is provided at the side of the
screw 115 at which the raw material  supply portion 111 is provided. The
screw 115 is connected to the  



motor 118 via an unillustrated reduction gear including a prime gear and a
driven gear, and is rotated by electric power supplied from a power source
(not shown). By the rotation of the screw 115 inside the cylinder, the
corncobs supplied are heated at a temperature of 150 to 350oC and
pressurized at a pressure of 28 to 30 MPa so as to be compressed. The
temperature is preferably 150 to 250 C, and more preferably 180 to  200oC.
The corncobs in this state are hereinafter referred to as the  "compressed
corncobs". An electric heater 116 for heating the inside of the cylinder
via  a wall thereof, and a heat retaining jacket 117 for retaining heat by
covering the electric heater 116 are provided at the outside of the
cylinder 114 so as to surround the cylinder, whereby the inside of the
cylinder can be uniformly heated. Further, a temperature sensor 108  and a
pressure sensor 109 are provided near the discharging port 114a of the
cylinder 114. Two or more units of the raw material processing apparatus
110 can be connected in a series. In this case, the temperature and  the
pressure of each unit of apparatus may be the same or different  from one
another as long as the apparatus connected to the hot water  reactor 130
satisfies the conditions of the temperature of 150 to 350C  and the
pressure of 5 to 30 MPa. In the case in which the conditions  differ from
one apparatus to another, it is preferable for the temperature and pressure
to rise from the First apparatus to the second, the third,... and the last
"n"th apparatus (n>_ 2). 



Further, the raw material processing apparatus is pressurized  and heated
in advance for a steaming treatment by the hot water  reacting means.
Furthermore, gas included in the raw material is  removed. The sub-critical
water supply apparatus 120 includes a water  tank 121 for temporarily
storing water, a molten salt heating device  123, and a plunger type
booster pump P1. The water tank 121 is  connected to the molten salt
heating device 123 via a supply pipe 124  at which the plunger type booster
pump P1 is provided. The water is  pressurized by the plunger type booster
pump PI to a desired  pressure, and in this state, the water is heated to
thereby generate hot  sub-critical water. A pressure of 28 to 30 MPa is
applied to the water, 36 and in this pressurized state, the water is
further heated to generate  sub-critical water (hot water) having a
temperature of 300 to 350oC. Moreover, an end of a supply pipe 125 for
supplying sub- critical water is connected to the molten salt heating
device 123. The  molten salt heating device 123 Is connected to the hot
water reactor 130 via the supply pipe 125 so that the sub-critical water
can be continuously supplied to the hot water reactor 130. The amount of
the  sub-critical water supplied to the hot water reactor 130 is preferably
10 to 1000 parts by mass, and more preferably 50 to 100 parts by  mass,
relative to 100 parts by mass of corncob meal. Further, as shown in Fig. 6,
an activated carbon filter 126 and  ion exchange equipment 127 are disposed
at the supply pipe 124  



between the water tank 121 and the booster pump P1, such that  impurities
and ions included in the water are removed in advance. The molten salt
heating device 123 is a heat exchanger formed by a molten  salt bath, a
heat exchange chamber provided inside the bath, a nickel  alloy coil, and a
temperature sensor 128 for measuring the temperature of the water. The
water, which has impurities and the  like removed therefrom and is
pressurized by the booster pump P1 and  supplied to the molten salt heating
device 123, is heated in the heat  exchange chamber and then fed to the
supply pipe 125. At this time,  the temperature of the sub-critical water
can be indirectly controlled  by controlling the temperature of the molten
salt bath. The hot water reactor 130 is connected to an end of a supply
pipe 165, the other end of which is connected to the discharging port 37
114a of the raw material processing apparatus 110. Namely, the hot  water
reactor 130 is connected to the raw material processing  apparatus 110 via
the supply pipe 165. As shown in Fig. 7, the hot  water reactor 130 is
formed by a cylindrical body 131 and three stators  (twisted vanes) 132a,
132b and 132c disposed in the cylindrical body  131. The cylindrical body
131 has a circular cross-section and  includes a compressed raw material
supply port 134 and a hot water  supply port 135 at one end, and a product
discharging port 136 at the  other end thereof. The stators 132a, 132b and
132c are disposed  adjacent to each other and alternately rotated in
reverse directions  with an axis parallel to a direction, in which
compressed corncobs and  sub-critical water pass (i.e., a direction of
arrow A in Fig. 7), being the  



axis of rotation. The steaming treatment is performed by the stators  being
successively rotated in reverse directions such that the  compressed
corncobs and the sub-critical water, which are supplied  through the
compressed raw material supply port 134 and the hot  water supply port 135,
respectively, are kneaded while passing  through the cylindrical body 131.
Further, the product discharging  port 136 is connected to one end of a
supply pipe 166, which in turn is  connected to the cooler 140. Each of the
stators 132a, 132b and 1.32c is formed by for  example, twisting a nickel
alloy plate to the left or right (e.g., at an  angle of 90), as shown in
Fig. 8. The stators 1 32a. 132b and 132c are  subjected to a fluid pressure
in the direction of arrow A when the  compressed corncobs and the
sub-critical water pass through the cylindrical body 131, and thus are
rotated in accordance with the  orientation of the twist. The temperature
and the pressure of the hot water reactor in  the present embodiment are
150 to 250oC (preferably 180 to 200oC)  and 28 to 30 MPa, respectively, and
can be adjusted according to the  conditions of tlie temperature and
pressure of the ravv material  processing apparatus 110, the temperature of
the sub-critical water,  and the amount of the sub-critical water supplied.
In this way,  st.eamin,- can be carried out under the conditions of the
ravv material  processing appar~:ttLis and the hot water reactor, whereby
the reaction  can proceed successively. In the above stean-iing
treaL-11-iellt- Et sulfurous acid compound  such as sodium sulfite or
calcium sulfite may also be added together  



with the sub-critical water. Addition of the sulfurous acid compound  can
shorten the time required for the steaming treatment. The sulfurous acid
compound may be added in the compression process of  the raw material
processing apparatus 110 or added to the hot water  reactor 130 together
with the sub-critical vvater. T-he arnount of the  sulfurous acid compound
added is preferably 1 to 10 parts by mass,  and more prefersbly 2 to 5
parts by mass, relative to 100 parts by mass  of the corncob meal. As shown
in Fig. 4, the other end of the pipe 166 and one end  of a supply pipe 153
including a pIunger type booster pump P2 are  connected to the cooler 140.
With this structure, a product  (decomposition prodL-[C't) produced in the
steamiric~ treatment by the 39 hot water reactor 130 is cooled by being
mixed with cold water. In this  way, the temperature of the product can be
quickly lowered. Similarly to the hot water reactor 130 described above, as
shown in Fig. 9, the cooler 140 is formed by a cylindrical body 141 and
three stators (twisted vanes) 142a, 142b and 142c disposed in the
cylindrical body 141. The cylindrical body 141 has a circular cross-
section and includes a decomposition product supply port 144 and a  cold
water supply port 145 at one end, and a cooled product  discharging port
146 at the other end thereof. The stators 142a, 142b  and 142c are disposed
adjacent to each other and alternately rotated  in reverse directions with
an axis parallel to a direction, in which the  decomposition product and
cold water pass (i.e.,a direction of arrow B  in Fig. 9), being the axis of
rotation. Further, the decomposition  



product supply port 144 is connected toward the other end of the pipe  166
connecting to the hot water reactor 130, and the cold water supply  port
145 is connected to an end of a supply pipe 153 connecting to the  cooling
water supply apparatus 150. The cooler 140 is structured to  knead and mix
the decomposition product and cold water, which are  respectively supplied
through the decomposition product supply port  144 and the cold water
supply port 145, by the stators being  successively rotated in reverse
directions, while passing the  decomposition product and the cold water
through the cylindrical  body 141. The cooling water supply apparatus 1 50
includes a water tank 151 for temporarily storing water and a cooling
device 152, and is 40 structured to circulate the stored water via the
cooling device 152 and  the water tank 15 1 to cool the water to a
predetermined) temperature.  Further, the supply pipe 153, which is
connected to the cold water supply port 145 and includes the plunger type
booster pump P2,is  connected to a side wall of the water- tank 15 1 at the
other end and can  continuously supply cold water to the Cooler 140 while
the cold water  is pressurized by the booster pump P2. Although the
temperature of  the water can be appropriately selected according to
cooling efficiency,  the temperature is preferably 2 to 5oC. Moreover, as
shown in Fig. 10, an activated carbon filter 154  and ion exchange
equipment 155 are disposed between the water tank  151 and a booster pump
P3, such that impurities and ions included in 



the water are removed in advance. A cooling device 152 is a heat  exchanger
formed by a water bath, a heat exchange chamber provided  inside the water
bath, a chiller (cooling mechanism), and a  temperature sensor 156 for
measuring the temperature of the water.  The water, which has impurities
and the like removed therefrom and is  pressurized by the booster pump P2
and supplied to the cooling device  152, is cooled in the heat exchange
chamber and then fed to the water  tank 151. At. this time, the temperature
of the cold water can be  indirectly controlled by controlling the
temperature of the water bath. A pipe 167 is connected at one end thereof
to the cooled  product discharging port 146 of the cooler 140. Namely, the
cooler  140 is connected to the filtration and storage device 160 via the
pipe  167. As shown in Fig. 11, the filtration and storage device 160 41
includes a storage tank 161 for storing the decomposition product  (cooled
product) which has been cooled in the cooler 140, and a  filtering device
162 for filtering the decomposition product. The cooled  decomposition
product is temporarily stored in the storage tank 161,  and subsequently
filtered by the filtering device 162 to separate  filtrate 164, containing
soluble xylan and polyphenol, from cellulose  163, which is a residue after
lignin is removed there from. Further, a  discharge pipe 169 is connected
at one end thereof to the filtering  device 162 so that the filtrate
(soluble xylan and the like) is discharged  and collected. Alternatively,
the filtrate and the residue obtained after  the filtration may be stored
in the filtering device 162. The cellulose thus obtained is suitable as a
raw material; 



which is a main component of biodegradable plastic. Further,
xyloligosaccharides can be obtained by reacting soluble xylan with
xylanase. Polyphenol can be used as an ingredient. of food or as a raw
material for medical products. As shown in Fig. 12, the input port shutter
112, the electric  heater 116, the motor 118, the temperature sensors 108,
128 and 156,  the pressure sensor 109, the booster pumps P1 and P2 and the
feed  pump, the molten salt heating device 123, the cooling device 152, and
the like which are described above are electrically connected to a
controller (ECU) 170 so as to be controlled thereby. In the present
embodiment, an unillustrated feed pump  mounted to the raw material input
port 111a is driven to continuously  supply corncob meal chips (chips
having a length of about 2 to 3 mm, which arc obtained by drying and
crushing corncobs} 110 to the  cylinder 114. The temperature of the
cylinder 114 is adjusted to a  desired temperature (150 to 250oC) by the
electric heater 116 while the  input port shutter 1 12 is opened so that
the corncob rneal is supplied  to the cylinder 1 14. As viewed from the
motor 118, the rotary shaft of  the r motor 118 is rotated clockwise to
rotate an unillustrated prime  gear clockwise, an unillustrated driven gear
counterclockwise and the  screw 115 counterclockwise, thus heating the
corncob meal while  extruding the corncob meal toward the discharging port
1 14a. Since  the pitch of the spiral groove of the screw 115 narrows
toward the  discharging port. 1 14a, the corncob rascal is compressed arid
subjected  to a specific pressure of 28 to 30 MPa as it. approaches the
discharging  port 114a. At this time, air included in the corncob meal
serving as  



the raw material is pushed out of the ra%v material by the operation of
the screw and discharged to the outside via an unillustrated gas  separator
mounted to the discharging port 114a. The compressed  corncob meal is
extruded from the discharging port 1 14a and supplied  via the pipe 165 to
the hot water reactor 130. At the same time,  sub-critical water is
continuously supplied from the sub-critical wvater  supply apparatus 120.
At this time, the inside of the hot water reactor 130 is held at  a
pressure which is substantially the same as the pressure at which  the
corncob meal is compressed in the raw material processing apparatus and
extruded therefrom. The steaming treatment is carried  out (for 15 to 25
minutes) by using the heat of the corncob meal and 43 the sub-critical
water supplied. With this structure, th.e hot water  reactor 130 can secure
the reacLion conditions of high temperature  and high press-Lire from the
time the corricolo meal is si-ipplied from the  rm,v mat.eri~~l processing
apparatus 110, and consequently can  conduct the steaming treatment
uniformly and continuously. A.  decomposition product produced by the
ste,~irning treatment is  SUppliCd to the Cooler 140 tociether ~vith cold
w~-Acr (hm,Ting a  tempen:aurc of '---) to 5'- C) supplied from the cooling
~,vater supply apparat.-L.is 150,, and is cooled.Subsequently,the cooled
decomposition product is temporariIy stored in the storage tank 161  with
decreasing pressure, and then subjected to the filtration  treatment in the
filtering device 162. 



The steaming treatt'rient of the corricol) me~:il by using the pl~-J.nt
component extracting apparatL.ts of the present invention as described
above obtains a mixLure of polypheriol (forined by a change from the
lignin) and cellulose which are fortned b~~- the decomposition of
lignocellulose, and soluble xylan (soluble herniccllulose) in a simple  and
contini-ious manner. Further, the filtration treatment of the  mixture
obtains cellulose (pulp of high qLiality) as a solid. While, in the present
embodiment., the temperature sensor  108 and the pressure sensor 109 are
installed in the cylinder 114 near  the distal end of the screw 115, it is
sufficient for an installation  Position of the temperature scnsor 108 to
be further to the distal end  side of the screw 115 than a middle portion,
with respect to the axial  direction, of the cylinder 114. The pressure
sensor 109 may be 44 installed in a space that is one fourth of the total
length of the screw  115 from the distal end of the screw 1 15 of the
cylinder 114. Although the case in which. corncobs are used as the raw
material is mainly described in the above embodiments, the same  applies to
a case in wvhich a plant other than the corncobs is used as  the ravv
material. The cellulose obtained by separating lignin. with the filtration
treatment is crystallized clue to the formation of hydrogen bonds by  the
hydroxyl groups and is insoluble in both water and any solvent.  Therefore,
a dehydrating and acetylating t.reaunent is carried out as described below
for converting a portion of hydroxyl groups in the 



molecule to acetate groups to obtain plasticized cellulose acetate,  which
is soluble in both water and a solvent. The dehydrating and  acetylating
treatment is intended for reacting cellulose with acetic  anhydride and
sulfuric acid in a pressure vessel equipped with a  stirrer to substitute
acetate groups for the hydroxyl groups, causing  the formation of hydrogen
bonds in the cellulose, and is expressed by  reaction formulae (1) and (2)
below when n is the degree of  polymerization and m is the degree of
substitution. Reaction formula (1 ) C HO (()H);,, + 3n(CHCO).,O {0
H-0,(C}0{=}C'I-I:{)}" + 3nCH,000H  Reaction formula (2) Crl-I.,C),({C(_>OH)
+ n(3 m)II.,O , 'Ci,H7O1(00OCH,),n(OH); +  n(3-m)CH COOH Reaction formula
(1) shows that the reaction of cellulose and acetic anhydride produces
cellulose acetate and acetic acid with the  complete substitution of
acetate groups. On the other hand, reaction  formula (2) shows that the
reaction of cellulose acetate produced in  accordance with reaction formula
(1) and water produces cellulose  acetate having a degree of' substitution
to and acetic acid. The acetic  acid produced in accordance wvit.h reaction
formulae (1) and (2) can be  reused. For example, the dehydrating and
acetylating treatment can  be carried out in accordance with the following
sequence. After the  solid (cellulose) obtained by,, the filtration
treatment is trashed with  water to remove alkali therefrom, sulfuric acid
and acetic anhydride  are added to and reacted with the obtained solid,
acetic acid is 



removed (collected) from the resulting reaction product by a dehydrator,
and is dried. The above procedure obtains cellulose  acetate having an
acetylation degree of 51 to 61. The amount of  sulfuric acid added is
preferably 1 to 10 parts by mass and more  preferably 3 to 5 parts by mass
relative to 100 parts by mass of dry  cellulose. The amount of acetic
anhydride added is preferably 1 to 20  parts by mass and more preferably 5
to 10 parts by mass, relative to  100 parts by mass of dry cellulose.
Moreover, acetic acid can be  preferably added, and the amount thereof
added is preferably 1 to 10  parts by mass and more preferably 3 to 5 parts
by mass relative to 100  parts by mass of cellulose. 46 The dehydrating and
acetyla.t.ing treatment is preferably  carried out under a pressure of 5 to
15 MPa, and more preferably 8 to  10 MPa. The temperature for the
dehydration and acetylation is  preferably from 60 to l 001-1 and more
preferably from 70 to 90"C. The  stirring speed for the dehydration and
acetylation is preferably from  30 to 1 00 rpm and more preferably from 40
to 60 rpm. The duration of  the dehydration and acetylation is preferably
from 15 to 30 hours and  more preferably from 20 to 24 hours. While
cellulose acetate itself is a biodegradable plastic, it is  also possible
to use cellulose acetate as a base and knead various  kinds of materials
(for example, corn starch and polylactic acid)  therein to make
biodegradable plastics of different properties. According to the plant
component. extracting apparatus of the  second embodiment. of the present.
invention, a plant. component such  



as cellulose, which is a main component. of a biodegradable plastic,  can
be separated and extracted in a simple, continuous and rapid  manner
without using an agent or using many steps. Process for Manufacturing
Cellulose Acetate In a process for manufacturing cellulose acetate
according to a  third embodiment of the present invention, first, at least
one selected  from bagasse, k.ertaf, reeds, and rice straw is steamed in a
pressure  vessel at 150 to 350-C and 15 to 29 MPa. (This treatment may
hereinafter be referred to as the "steaming treatment according to the
third embodiment".) 47 -Ba-vssc" Lised in the present invention is cane
trash obtained afte sugar cane is squeezed to extract juice
therefrom.Further, "kcnaf"is an annual plant of the mallow family
(hibisbus) and  cultivated as a crop plarit. "Reeds" are perennial plants
of the  Graminae farnily and widely distributed in the temperate zone and
the  subtropical zone, and grow mainly on the waterfront. "Rice straw"
refers to reaped and dried rice stalks with ears being removed  therefrom.
The stcarnin- treat.ment according to the third cn-lbodiment will be
described. The stcaming, treatii-lent according to the third cia-ibodiment
is a  process of adding watcr to powdered bagasse or the like obtained by
(drying and crushing, and ste-an-iing the mixture in a pressure vessel at
150 to 350"C' and 15 to 29 MPa, N,,Tl-iich are defining the conditions for
the sub-critical state (immediately before the supercritical state.). The  



steaminal, tre~:.ttmcnt according to the third embodiment makes it
possible to carry out the scparation of lignin from lignocelluilose, which
has hitherto required many steps. The steaming treatment according to thc
third embodiment  requires a tcrnperat Lire of 150 to 350 , C and a
pressLirc of 15 to 29 MPa,  prefcrably a temperaLUre of 1,50 to 250'C and
~:j. pi-cssure of 15 Lo 2,5  MPa., and more prefer~--.iblv a temperature of
180 to 200'C, and a  presstirc of 25 to 28 MPa. 48 The amount of water
added is preferably. 10 to 1000 parts by mass and more preferably 50 to 100
parts by mass, relative to 100  parts by mass of bagasse or the like. The
steaming treatment is preferably carried out for 10 to 30  minutes, and
more preferably for 15 to 20 minutes. Moreover, in the steaming treatment
according to the third  embodiment, a sulfurous acid compound may be added
to the bagasse  or the like, together with water. The addition of the
sulfurous acid  compound to the bagasse or the like makes it possible to
shorten the  time for the steaming treatment. Examples of the sulfurous
acid  compound include sodium or calcium sulfite. The amount of the
sulfurous acid compound added is  preferably 1 to 10 parts by mass, and
more preferably 2 to 5 parts by  mass,for 100 parts by mass of bagasse or
the like. The steaming treatment according to the third embodiment is
particularly preferably carried out by an extruder having a pressure-
sealed cylinder as shown in Fig. 13. Fig. 13 is a partial sectional view  



of an extruder having a pressure-sealed cylinder, which is an example  of a
pressure vessel for carrying out the steaming treatment according  to the
third embodiment. A case in which bagasse is used as the raw,  material
will be described. The extruder is composed of: a cylinder  20 1 having a
material input port 202 at. its base, a screw 203 having a  spiral flight
204 for kneading (steaming) and extruding toward its  distal end bagasse
and water (which may hereinafter be referred to  simply as the
"materials"), Nvhich have been inputted through the 49 material input port
202; a heater 205 for heating the cylinder 201;  drive means 206 including
a motor 207 connected to a power source  (not shown) for rotating the screw
203 and a reduction gear 208 having  a prime gear 209 and a driven gear
210; a discharging port 21 1 for  discharging a steamed and extruded
product; a heat. insulating  material 212 covering the cylinder 201 and the
heater 205, and the  like. A pump (not shown) is connected with the
material input port  202 for feeding the materials into the cylinder 201
through the  material input port 202. A pitch of the spiral flight 204 of
the screw  203 shortens as the spiral flight 204 approaches the discharging
port  2 1 1. Moreover, the cylinder 201 has a temperature sensor 213 and a
pressure sensor 214 installed near the distal end of the screw 203. The
steaming treatment is carried out by the extruder, which  is shown in Fig.
13, in accordance with the following sequence. The  materials are inputted
by the unillustrated pump into the cylinder 201  through its material input
port 202, and the internal temperature of  the cylinder 201 is regulated to
a target temperature by the heater  



205. As viewed from the motor 207, a rotary shaft of the motor 207 is
rotated clockwise to rotate the primer gear 209 clockwise, the driven  gear
210 counterclockwise and the screw 203 cou.nterclock-,wrise, thus  boiling
tl:-ie hagassc while extruding the bagasse toward the  discharging port 2
11. Since the pitch of the spiral flight 204 of the  screw 203 shortens
toward the discharging port 211. the bagasse is  compressed and subjected
to a specific pressure as it approaches the  discharging port '2 1 1. The
bagasse, for which the steaming treatment: 50 bas been completed is
extruded through the discharging port 211.  Hot water produced by an
unillustrated hot water supply apparatus  can be used as the water supplied
through the material input port  202. While, in the present embodiment, the
temperature sensor 213 and the pressure sensor 214 are installed in the
cylinder 20 1 near the distal end of the screw 203,it is sufficient for an
installation position of the temperature sensor 2 13 to be further- toward
distal end  side of the screw 203 than a middle portion, with respect to
the axial.  direction, of the cylinder 201. The pressure sensor 214 may be
installed in a space that is one fourth of the total length of the screw
203 front the distal end of the screw 203 of the cylinder 201. When the
steaming treatment according to the third  embodiment is carried out by the
extruder shown in Fig. 13, it is  necessary for the temperature and
pressure determined by the  temperature sensor 213 and the pressure sensor
214 to fall within the  



ranges of 150 to 350C and 15 to 29 MPa, respectively. Moreover, it is also
suitable to employ a process in which two  or more units of extruder shown
in Fig. 13 are connected in a series for  steaming treatment, i.e. a
process in which a mixture of bagasse or the  like and water steamed in a
first extruder and extruded through a  discharging port 211 thereof is
directly inputted into the material  input port 202 of a. second extruder
for further steaming. In the  present invention in which bagasse or the
like is used, the steaming 51 treatment can be suitably carried out when
two units of extruder are  connected in a series. When two or more units of
extruder shown in Fig. 13 are  connected in a series for the steaming
t.reatnient according, to the third  embodiment, the steaming conditions in
the extruders may be the  same or differ from one another as long as the
steaming conditions for  the last connected extruder satisfy the conditions
of the temperature  of 150 to 350 C and the pressure of 15 to 29 MPa. In
the case in which  the steaming conditions differ from one extruder to
another, it. is  preferable for the temperature and pressure to rise from
the first  extruder to the last connected extruder. The steaming treatment
of the hagasse or the like as described  above obtains a mixture of
polyphenol (formed by a change from the lignin) anal cellulose which are
formed by the decomposition lignoccllulose, and soluble hemicel.lulosc
(hereinafter referred to as  "soluble xylan"). Cellulose (pulp of high
quality) can be obtained as a  solid by the filtration (filtration
treatment) of the mixture. 



The cellulose obtained by separating lignin with the filtration  treatment
is crystallized due to the formation of hydrogen bonds by the hydroxyl
groups and is insoluble in both water and any solvent. Therefore, a
dehydrating and a.cctylating treatment is carried out as  described below
for converting a portion of hydroxyl groups in the z molecule to acetate
groups to obtain plasticized cellulose acetate,  which is soluble in both
water and a solvent. The dehydrating and acetylating treatment is intended
for  reacting cellulose With acetic anhydride and sulfuric acid in a
pressure vessel. equipped with a stirrer to substitute acetate groups for
the hydroxyl groups, causing tl:i.e formation of hydrogen bonds in the
cellulose, and is expressed by reaction formulae (l) and (2) below when  n
is the degree of polymerization and m is the degree of substitution.
Reaction formula (1) ,'C,,H70.,(C)H 3 + 3n(C1I ,CC))2 Reaction formula (2)
H;.O)00OCH,) n)H2 r:H;,O)(O0OCH3)3}" + 3nCII ;000H 0,(0COCH3),,,(OH n(3-m)
CH 0O0H Reaction formula (1) shows that the reaction of cellulose and
acetic anhydride produces cellulose acetate and acetic acid with the
complete substitution of acetate groups. On the other hand, reaction  



formula (2) shows that the reaction of cellulose acetate produced in
accordance with reaction formula (1) and water produces cellulose  acetate
having a degree of substitution m and acetic acid. The acetic  acid
produced in accordance with reaction formulae (1) and (2) can be  reused.
The dehydrating and acetylating treatment can be carried out  in accordance
with the following sequence. After the solid (cellulose) obtained by the
filtration treatment  is washed with water to remove alkali therefrom,
sulfuric acid and  acetic anhydride are added to and reacted with the
obtained solid,  acetic acid is removed (collected) from the resulting
reaction product  by a dehydrator, and is dried. The above procedure
obtains cellulose  acetate having an acetylation degree of 51 to 61. The
amount of sulfuric acid added is preferably 1 to 10 parts  by mass and more
preferably 3 to 5 parts by mass relative to 100 parts  by mass of dry
cellulose. The amount of acetic anhydride added is  preferably 1 to 20
parts by mass and more preferably 5 to 10 parts by  mass; relative to 100
parts by mass of dry cellulose. Moreover, acetic acid can be preferably
added, and the amount  thereof added is preferably 1 to 10 parts by mass
and more preferably  3 to 5 parts by mass relative to 100 parts by mass of
cellulose. The dehydration and acetylation treatment is preferably  carried
out at a. pressure of 5 to 15 MPa, and more preferably 8 to 10  NfPa. The
temperature for the dehydration and acetylation is  preferably from 60 to 1
00oC and more preferably from 70 to 90"C'. The  



stirring speed for the dehydration and acetylation is preferably from  30
to 100 rpm and more preferably from 40 to 60 rpm. The duration of  the
dehydration and acctylation is preferably from 15 to 30 hours and  more
preferably from 20 to 24 hours. While cellulose acetate is a biodegradable
plastic itself, it is  also possible to use cellulose acetate as a base and
knead various  kinds of materials (for example, corn starch and polylactic
acid)  therein to make biodegradable plastics of different properties. As
described above, the plant component extracting apparatus  according to the
second embodiment of the present invention can suitably be used in the
process for n-ianufactUring celh-flose acetate  according, to the third
embodit-fient. According to the process foi- manufact.-uring cellulose
acetate  of the third embodirrient of the present Invention, cellulose
acetate  useful for producing a biodegradable plastic Lit a IoNv cost can
be  manufaccured by -usin,-.1 bagasse, kenaf, rceds or rice straw as thc
ra-w  material. EXAMPLES The third en-dDodiment of the present invention
~will now be described more specifically by way of examples, though the
present  invention is riot limited to these examples. Example I The
stearning, of bagasse was carried out by~two serially  connected units of
pressure-sealed extruder as shown in Fig. 13. The  two serially connected
extruders included a first extrudcr with a  discharging port  211 thereof
connected to a material input port 202 of  



a second cxtruder, so that a kneaded mixture steamed in the first  extruder
could be inputted into the cylinder 20 1 of the second  extrtider directly
through the materia.1 input port 202 thereof. Five parts by mass of
calciurn sulfite and 50 parts by mass of  water were added to 100 parts b-v
niass of bagasse chips,which were  about 5 mm square and formed by crushing
bagassc. The miXtUre was uip-Litted through the material input port 202
into the cylinder 201 of  the pressure-sealed extruder is shown In Fig. 13.
Then. the 55 temperature and pressure of the first extruder were set to the
values stated in Table 1, the motor was driven to rotate the screw 203 and
after five minutes of kneading (steaming), a knealed product was  extruded
through the discharging port 211. The kneaded product  extruded through the
discharging port 211 was inputted directly into  the cylinder 201 of the
second extruder through its material input port  202, and kneading
(steaming) was carried out.. The conditions set and  kneading (steaming)
time for each extruder are as shown in Table 1.  The temperature and
pressure stated in Table 1 are the values as  determined by the temperature
sensor 21.3 and the pressure sensor  2 14, respectively. Further, each
extruder is structured such that. hot  water, generated by an unillustrated
hot water supply apparatus and  having a temperature of 200C and a pressure
of 15 MPa, is supplied to  the extruder at a flow rate of 20 liters/minute.
Table I Iemperat ure (N) Pressure (MPa)  



Time for treatment  (min) First extruder Second extruder  180 195  15 The
bagasse which had been steamed by the two serially connected extruders was
cooled by an unillt.istral.ed cooling device and filtered by a filtering
device.  The resulting solid (cellulose) was inputted into a pressure
vessel equipped with a stirrer, and after 5 parts by mass of acetic acid
10 parts by mass of acetic anhydride and 5 parts by mass of sulfuric acid
for 1 00 parts by mass of the solid were   56 further inputted into the
pressure vessel, and the mixture wa.s reacted for 24 hours at a pressure of
10 MPa and a stirring speed of 60 rpm to  yield cellulose acetate. The
solid obtained by the filtration was washed  with water having a pressure
of 15 MPa and a temperature of OoC,  which water was generated by an
unillustrated cold water supply  apparatus and supplied to the cooling
device at a flow rate of 40  liters/minute. The physical properties of
cellulose acetate obtained  



are shown in Table 2. Table 2 Raw material Bagasse Outward shape White
flaky powder  Specific ;cavity- 1.32 (25'-C), 1.35 (4C ) Bulk density
(kg/liter) Glass transition temperature  Melting point (C) 0.25--0.5  160 -
180 230 - 300 The steaming treatment of bagasse according to the present
invention has made it possible to carry out in a single step the removal
of lignin from lignocellulose which has hitherto required many= steps,  and
to acetylate cellulose without conducting any pre-treatment after  the
removal of lignin therefrom, such as dipping the lignocellulose in  acetic
acid, to thereby obtain cellulose acetate with a drastic reduction  of the
steps as hitherto required. Examples 2 to 4 Cellulose acetate was obtained
in the same way as in Example  I except that the bagasse chips were
replaced by kenaf crushed into 5  rant square chips, reeds, and rice straw.
The physical properties of cellulose acetate obtained are shown in Table 3
below. The acetylation  degree was 51 to 62% and measured four times. Table
3 



Example 2Example 3Example 4 Raw materialKenafReedsRice straw Outward
shapeWhite powderWhite (lightWhite powder yellowy powder Specific
gravity1,32(25"C),1. 3 3 (25C ),1.32 (25C. 1 .35(4C)1.36 (4V)1.36 (4-C)
Bulk density0.2-7)-0.50.25-0.48 0,25-0.5 (kg liter) Glass transition165- 1
80 160- 180 160- 180 temperature CC) Melting point230- 285 225 - 290 230 -
300 (2C) 58 WHAT IS CLAIMED IS: process for manufacturing a cellulose
molding, the process comprising:  steaming corncob meal at a temperature of
150 to 250cC and a  pressure of 20 to 29 MPa; filtering the steamed corncob
meal with a. filtering device to  obtain a solid; and molding the solid. 2.
The process of claim 1, wherein the molding step comprises:  separating the
solid into a first solid and a second solid;  dehydrating and acetylating
the first solid by adding acetic anhydride and sulfuric acid thereto;
filtering the dehydrated and acely-lat.ed solid with a filtering  



device to remove a solid and obtain filtrate; and stirring and mixing the
filtrate and the second solid to obtain  a liquid product. 3. A plant
component extracting apparatus comprising:  raw material processing means
including a raw material supply portion for supplying a plant raw material
and a raw material  pressurizing portion for heating and pressurizing the
supplied plant raw material at 150 to 350'C and 5 to 30 MPa, respectively;
hot water supply means including a pressurizer and a heater  and supplying
sub-critical water having a temperature of 300 to 350`C  pressurized at a
pressure of 28 to 30 MPa; and hot water reacting means for carrying out a
steaming  treatment by mixing the heated and pressurized plant raw material
With the sub-critical water supplied from the hot water supply means. 4.
The apparatus of claim 3, wherein the hot water reacting  means is formed
by a hollow body through. which the plant raw  material passes, and a
plurality of moving vanes provided inside the  hollow body and disposed
adjacent to each other so as to alternately  rotate in reverse directions
with a direction in which the plant raw  rria.terial passes through the
hollow body being the axis of rotation. 5. The apparatus of claim 3 or 4,
wherein: the ratio material pressurizing portion includes a hollow base
body at which the raw material supply portion is provided, a rod- shaped
rotating body disposed inside the hollow base body and having  a spiral
groove, and a heater for heating the inside of the hollow base  



body, the width of the spiral groove narrowing from one end, at which  the
raw material supply portion is provided, toward the other end; and the raw,
material pressurizing portion compresses the supplied  plant raw material
by rotating the rod-shaped rotating body to convey  the raw material. train
the one end toward the other end while heating  and pressurizing the raw
material. 60 6. The apparatus of any one of claims 3 to 5. further
comprising  cooling means for cooling the product produced in the steaming
treatment by mixing the product with supplied cold water. 7. The apparatus
of any one of claims 3 to 6, further comprising  a filtering device for
filtering the product produced in the steaming  treatment. 8. The apparatus
of any one of claims 3 to 7, wherein the plant  raw material is at least
one selected from the group consisting of  corncobs, plant seeds, bagasse,
kenaf, reeds and rice straw. process for manufacturing cellulose acetate,
the process comprising: steaming a material selected from bagasse, kenaf,
reeds and  rice straw in a pressure vessel at a temperature of 150 to 350-C
and a  pressure of 15 to 20 MPa: filtering the steamed material with a
filtering device to obtain  a solid; and dehydrating and acetylating the
solid by, adding acetic:  anhydride and sulfuric acid to the solid. 61 




