SPECI FI CATI ON Title of the Invention Method of
manuf acturing cel l ul ose acetate, Hi gh tenperature
steam reactor vessel used in the sanme nethod, and
Super heated steam generator used in the sane nethod
Background of the Invention 1. Field of the Invention

The present invention reglates:dorfyret hod of

manufacturing cellul ose acetate, particularly to a

met hod of manufacturing cellulose acetate useful as a
Tdtler o4l ther IpVeAEYPRdati on plastic by using wooden
materi al s including chips such as "corncob neal”, and

f ur heath b £ incdd Wd dt drd ng sel heto ©f areruftactitdmgenperature
cellul ose acetate wherein steam ng or cooking at |ow

RERYLE 3 c0a0Led 804 SR LR il dhd NHP ARG neated
sul'Tide I's nmadé unnecessary in the acetylating

process i n.manufacture of cellul ose acetate on the

shagins gshesaERrproedssestihatangydgiddied chi ps of the
wooden material such as corncob neal is steaned and

Balk& geelhul 8gectgent gptnt s@parated by the steaning
process is purified and thereafter acetyl ated.

Fu;%heg tge_t rer§ngnyn¥9ntion relates to a high
Yenbef it u? T edhi Fedctor vessel to be used in the

foregoi ng net hod of .
The present invention relates to a method of manufacturing

cellulose acetate, particularly to a method of manufacturing
cellulose acetate useful as a material for biodegradation plastic
by using wooden materials including chips such as “corncob meal”,
and further particularly to a method of manufacturing cellulose
acetate wherein steaming or cooking at low pressure is enabled
and dehydration with interposing sulfide is made unnecessary in
the acetflating process in manufacture of cellulose acetate on
the basis of such processes that aggregated chips of the wooden
material such as corncob meal is steamed and the cellulose content
separateq by the steaming process is purified and thereafter
acetylated.

Further, the present invention relates to a high temperature

steam reactor vessel to be used in the foregoing method of



1 manufacturing cellul ose acetate, particularly to a
hi gh tenperature steamreactor vessel suitable for
causi ng hydrolysis reaction to be carried out in the
foregoi ng steam ng process. Mreover, the present
invention relates to a generator of superheated steam
re@ufecgsedngn thélhydrel yatetaeact imAFiirulggly to a high
foregoi ng nmet hod of manufacturing cellul ose acetate,
RAMel-aehak! Yrdih deabperhaadRd steaab USRIt Qhising hydrolysis
espeC|aIIy structured so that steam pressure is able
bal anced at eam . inlet and a .steam qutlet of

ﬁfaﬁééfne§8hBﬁggaﬁfb?ﬁgoﬁ}r%ﬁmﬁﬁf PTIRER PG eragPoRTocess
and al so water in the formof steamis nade
supefdrestved .t ¢hel prashighineapeien reldtae|to 2 generator of
Description of the Prior art According to disclosure
RloelARaRETCs DK M Ned JRalenh tﬁ@pﬁﬁéﬂélﬁﬁhi«keactlon in the

5b4 27056, there has been used hitherto such t hod

of manufacturing cellul ose acetate . that c ob is
fgried@ingnd BFURMRd (Y be™HBRABFERTEBIas T Hphene acetate,
corncob neal, which corncob neal is first subjected
paatdteanirng pt@cesss&m@mh@ngdtosthydrcﬂqnﬂnatdnﬂ eomedially
by separating solid matter through a filter device so
s%%uEQuQQE%§tﬁ§L|s%le% £ont el 1534191@@8%\6 @Zlié]xgcéchgt a steam

'ul ose content to obtaln cellul ose acetate.

above menti oned met hod of manufacturi ng ceIIquse
inlet and a steam cutlet of a heat-exchange piping arranged 1n

a heating region and also water in the form of steam is made
superheated to ultra high temperature level.
2. Description of the Prior art

According to disclosure of Japanese Unexamined Patent
Application No. 2004-27056, there has been used hitherto such
method of manufacturing cellulose acetate that corncob is dried
and crushed to be powdered so as to obtain corncob meal, which
corncob meal is first subjected to steaming process according to
hydrolysis, followed by separating solid matter through a filter
device so as to obtain cellulose content, and acetylating the
cellulose content to obtain cellulose acetate.

The above-mentioned method of manufacturing cellulose



2 acetate carries out the steam ng process in such a
pressure vessel in such condition as that corncob
neal to which water has been added is placed therein
and kept at tenperatures 150 to 250 OC and pressure
of 20 to 29MPa that brings water into "subcritica

e(m Peg Suf Sl LR N3 Q%@egeﬂﬁ%at;ﬁlayppstgﬁ@e vessel

up to supercritical state)"”. det ai |
the steantng process performs a process enploylng an
i@y 5HA% 6ANAEREE B APTHA RS CRRt Nepbt P s EER StakfT has been
housed in a closed cylinder to conpress materi al

aAdhielae 18X b HEk A0t h&fe S@NEhd HEptceRditeinp rh@urtbe1s0 to 250 C
steam ng process in this course of process is set and

aglgi%rggﬁagnpef %tourtgs %épattgaatz%g ggdWQEg§ l’{{'l% 2‘qutb%r1t1cal

hernnre e Steam ng rocess i s adapted

to shorten-time necessary for the steam ng process
sgddiengvhrle dprrc6baFRdle BaPPeR ATEGHPALAYY RRGP eV bR &ﬁrﬁ'dmg
sulfite, calciumsulfite or the |ike. noreover, this

@Ettm@ugﬁercﬂﬂh!&a@t dekbg) eel |1 osa saaat atre @E@a@t}i&g &% ocess
acetylatlng process of separated cellul ose content

ter the steanin 0CesSS,  a__Process
pffgﬁfgsdﬁﬁ Fi°q& %%%{s{ﬁ?qwllex THI0 theCQggp s thet
cel [ ul ose content to cause themto have reaction. .
rPyatkera sdyey bregeiingy expinstdrryidastesr tappriteigsis material
used in the steam ng process conprises the foregoing

whli 986t CHMId P E he SBINE NITRS GHHAIQSTH Bo¥ @TeeéteddtEng process
screw having a helical flight
in this course of process is set and kept at temperatures 150 to
250°C and pressure 20 to 29MPa. Furthermore, the steaming
process is adapted to shorten time necessary for the steaming
process by adding to corncob meal sulfite compound such as sodium
sulfite, calcium sulfite or the like. Moreover, this method of
manufacturing cellulose acetate employs, as acetylating process
of separated cellulose content after the steaming process, a
process of adding acetic anhydride and sulfuric acid to the
separated cellulose content to cause them to have reaction.
Further, the foregoing expansion reactor apparatus used in

the steaming process comprises the foregoing closed cylinder

serving as a pressure vessel, the screw having a helical flight



3 wth feed pitch becom ng shorter at a point nearer
the utnost end, and a heater for heating the cl osed
cylinder. And water supplied together with a materi al
into the closed cylinder is heated to 150 to 250
[err]C through function of the heater to generate

wiBeF dedbed chy &AM 1 nthShsHPEF haal e inlitenda i Sr ahkaidbst end,
be caused to act on the material being conpressed and

extruded by_the screw . Su ry of . the Inventio .
SRECOPERTE T o1 RESePAotP D F IR S UNHy oA Purbee supplied
acetate disclosed in the foregoing official gazette,
tbgetheobvwithl 4 mdticohialdéalte dbewasoesd byy bigrdeulitsubhgated to
workers at their own expense is efficiently usable as

1%Omaéc§r bgb f°@r Eﬁ£$ﬁ%ﬁs%uﬂﬁ@ﬁehe'oﬂ £Re _h\@iattbzr to generate

enpl oying, as a material for biodegradation plastic,
cel l ul ose acetate nmanufactured with that nuf acturin
SHEERBAS Lot * ToATen IBF R R S AR LGP b?o%@geréaa‘f? Giftrmed to
plastic at relatively |ower cost. However, the

acanyenthomeltarstahote bhg neond aectagd mgdcektuhds@ by the screw.
acetate requires the conditions for steanm ng process

sﬁﬁm§§9to@chéeﬂR€éﬁ%£E§S of 150 to 2500C and hi gh

pressure of 20 to 29MPa. Hence, a pressure vessel to

be used for the steam ng process needs  to use the

cl 0dEGFOPRPACEP W AP thOds8S Bmarpf_AF tHENRIGE NS SRi gRetate
efficiency of pressure proof and having functions of
deenpbessiiigthe foregoing official gazette, “corncob meal” which

dealt as wastes by agricultural workers at their own expense is
efficiently usable as a material for cellulose acetate. Also,
with employing, as a material for biodegradation plastic,
cellulose acetate manufactured with that manufacturing method,
it is enabled to manufacture biodegradation plastic at relatively
lower cosﬁ.

However, the conventional method of manufacturing cellulose
acetate reguires the conditions rfor steaming process as kept at
temperatures of 150 to 250°C and high pressure of 20 tc 29MPa.
Hence, a pressure vessel to be used for the steaming procéss needs
to use the closed cylinder which houses a screw therein, has high

efficiency of pressure proof and having functions of compressing



4 and extruding the material. Thus, high cost to

provide the pressure vessel was a problem Al so,

there was a problemthat necessity of handling

sulfuric acid in the acetylating process leads to

hi gh danger to assunme. The present invention has been

desi gned to overcone those problens. An object of the

amrdie seqttrudingnttiben natdmwigir.ovitterss istthodosf to provide the
manuf acturi ng cel lul ose acetate involving steam ng

PReQGESs 9adsagelyd al i IQCesa1wher 8h8rd Nk S e oBlem that
inventive feature of particularly |owering pressure

in the steami ng process _in conparison with tg% _
neGRvERtYoRhl Nardling HELIAS §648el Pt PP CUSR i % REC eSS
steam ng process needs only a |low | evel of pressure

leradaf tef highedsygeA fardfeumeobj ect of the present

invention i-s to provide a nethod of manufacturing

cel lifl09e 3CRtaLe WHE ShLD 1he) Acoiylal lon RLQeeRs tnose
of cellulose content separated after the steam ng

process, use of sulfuric acid which |eads to high ,
PEARGERS - { PABSARIREY <ok h IR N ARt L oPhd SpFEsBRPVEde 2
invention is to provide a high tenperature steam

me@AoHO b fVasself avliueings cetuilbabky usebbeecaingolving steaming
hydrol ysis reaction vessel for steam ng process in the
fore%glggds$$%ﬁgfg%fgﬂ'y%o%%%%eaﬁeggiﬁekﬂyéﬂ§Qxﬁ%%tQh@entive

PAnd has

feature of particularly lowering pressure in the steaming process
in comparison with the conventional art, a pressure vessel to be
used in the steaming process needs only a low level of pressure
proof efficiency.

A further object of the present invention is to provide a
method of manufacturing cellulose acetate wherein in the
acetylation process of cellulose content separated after the
steaming process, use of sulfuric acid which leads to high danger
to assume is not needed.

Further, the present invention 1is to provide a high
temperature steam reéﬁtor vessel which is suitably usable as a
hydrolysis reaction vessel for steaming process in the foregoing

manufacturing process of cellulose acetate and has a simple



5 structure to thereby be made at a | ow cost.
Particularly, it is an object to provide a high
tenperature steamreactor vessel suitable for
collecting and re-using effective contents contai ned
in drain and exhaust produced from hydrol ysis.
JYOLeQ %@ t RS pR mi e U §SEHE dIMENt bQPtiSuifrly, it is
provi a superheated steam generator which is
SU|tany usable, as a source of generatin

QUSSR @ PISTHRaT Hg TN (ARG FeaRSERR GFACtPEr YosSe]
the steam ng process in the foregoing manufacturing
sprieeess fr cellotobey aadtmi-aysiande Nosctai e nphieents contained
structure to thereby be made at a | ow cost.
RALLLGH! B0hYexhlul® pAOLEDIEC: Al e Aasent
invention I's to prov superheated stean1generator
whi ch needs onIy a relatively low level of pressure
pr odforErMEg) eAByOP hamk O § d”’p?r BFeaeat kAR SO Gt & RgOVide
super heated steam of ultra high tenperature at a
ar ehapleirnely ebowtrcpmegsukeagbd tvhkcAgieututibebly usable, as a
superheated steam A nethod of manufacturing cellul ose
s%%%tc]%t e?PCC%rndelr% ltn% tgg epﬂgg@@é s@é%% I &Evigymu\ﬁet%:a high

ol st eps: Rea m ng process erern

collective ChIpS of a mooden naterlal to which solid
teapgrpsvraddefors Bt eds WAt ndparIfesfisesd difearhheo foregoing
thereby be subjected to steam ng, whereby separating
nG@klrdb08ei AENbeBtessaBd aBlaGebyLtakbBgapPepCens nher gi Bimple
the separated cel |l ul ose

structure to thereby be made at a low cost. Particularly, it is
an object of the present invention is to provide a superheated
steam generator which needs only a relatively low level of
pressure proof efficiency thanks to provided measures producing
superheated steam of ultra high temperature at a relatively low
pressure and taking out the superheated steanm.

A method of manufacturing cellulose acetate according to the
present invention involves the following steps: a steaming
process wherein collective chips of a wooden material to which
solid caﬁalyst added is acted with superheated steam to thereby

be subjected toc steaming, whereby separating cellulose content,

and an acetylating process wherein the separated cellulose



6 content separated through the steam ng process is

first subjected to purifying process and is then

subjected to acetylating while being pressurized

together with solid acid so as to obtain cellul ose

acetate. In this invention, the collective chips of a

cwBedan JEiArdtald PRYouSE theneteatiald/padoess iaf £ chipsubjected

fromcrushed core of corn (corncob). According to the
resent invention, Lt .s opt .h e [ t :

e i el AL

super heated steamto collective chips of a wooden .

bganer ipate sisq rp@etorteese thietrh width dsehi @l $stdbéiongsadeiedobtain

Thus, the steam ng process can be snoothly perforned

c@l 108baki ¥eb¥at OW IR @HSHI EnvShEAsH NOL ¥ AEASSdtSvBUCRips of
process that collective chips of a wooden material in

the formof particles or powder_ is placed t

i Shiraee Rt Cs Lo BPEREtr SyBaBE e chEBE A cruones
having ultra high tenperature is fed. It was found

cohat cfobpdn catainmitblmmay sel ectively enpl oy one kind

of substance or plural kinds of substances anobng

Pl atychdiyihigt Al UpheXiHd@seael | pdidsh, YiétlhisUMdopted the
oxi de, thorium oxide, tin oxide, zinc oxide, manganese
oxji de, al um num oxide, silicon oxide, .and vanadi um

EEXPBLIUPaREl EDE AF BRI PSS isdt aifcetatrisd out by
contained in collective chips is preferably 0. 01 to
abprying| engeltheamedr Siteram to collective chips of a wooden
material is performed with solid catalyst being added. Thus, the
steaming process can be smoothly performed at relatively low
pressure. Steaming process is such process that collective chips
of a wooden material in the form of particles or powder is placed
together with solid catalyst in a pressure vessel, and steam
having ultra high temperature is fed. It was found that solid
catalyst may selectively employ one kind of substance or plural
kinds of substances among platinum, titanium oxide, cerium oxide,
yttrium oxide, thorium oxide, tin oxide, zinc oxide, manganese
oxide, aluminum oxide, silicon oxide, and vanadium oxide.

Particle size of chip simple substance contained in

collective chips is preferably 0.01 to 5mm in length conversion.



7 In case that particle size of chip sinple substance

is lower than that extent, gaps in the |ayer of

coll ective chips are hard to be forned, steam ng

action with superheated steam does not prevail or

cover the whole of collective chips, whereby uniform

st eam n action is not readily obtainable. By |
I@ofﬁﬁ%rt?naq RREhEel ¢ Ifdtze PArdHid 618Pie PPN SsiApier than
substance is higher than that extent, chip sinple
thuRstaBeRt| SgdP9 1ange anderhececbslactead digis are hard to
steam ng action with superheated steam on each chip

PSR Bt oot naaressry o ares BT ony *F Rl 4 W Errevais
steam ng. \Wien the particle size of chip sinple
ogupstTeandd e whphetdfarodieehtl ve stiedrfi nyheseperdmiifd sfeaning
a fixed short time while steam ng action with

at¥penheat edtsteami1fuldby agauens. or epreyatksreachnCbape that
si mpl e substance, and the whole of collective chips

s, uniform ally, steane 0_increase, _recavery. of

PERF Lo VAT AL YL RECABORER of bonaf et thafxcent,
corncob, particle size of collective chips is

chi pfssimgiileys @b 9z nae igrmoe bageond thegleiaiblfeay, thatpsteaming
Imm When particle size is 0.05 to 2mm or 0.1 to

at@bnShAes QfupehinRaticlP!st e3P IrANELsh CORL @i Bedp1éNsubstance
coll ective chips are equalized to enable steamng with

super heated_steamto be effectively c

i ed t,
berareBy M prEG o fRE sudiP T A Rt PSR 6 b s5nRgLessLy

process is readily
takes a long time for steaming. When the particle size of chip

simple substance is in that extent, steaming is performed in a
fixed short time while steaming action with superheated steam
fully covers or prevails each chip simple substance, and the whole
of collective chips is uniformly equally steamed to increase
recovery of cellulose content. When the wooden material is
corncob, particle size of collective chips is preferably 0.05 to
2mm, and more preferably 0.1 to lmm. When particle size is 0.05
to 2mm or 0@1 to lmm, sizes of chip simple substances contained
"in collective chips are equalized to enable steaming with
superheated steam to be effectively carried out, thereby

providing such action that time for steaming process is readily



8 shortened and tenperatures and pressure of
superheated steamas the conditions for steam ng
process are readily controll able. Loadings of solid
catalyst to be used in steanming process is preferably
1to20wt%wth respect to a dried wooden nateri al .

T ¢ e e i .
el B N e R S G 3T ShbRHhRed steam as
tenperature and pressure. Suitable kinds of catalyst
ther cediftdose| ERF eft ARBRYI AP TV FFi g RHtivnmpptTol table.
titanium oxide, ceriumoxide, etc. Loadings of solid
cat alasstingsS odekenaunedtwi it wes ghd  Wfed hith dideathing process
wooden material as a standard. In case that |oadings
:‘.IsS ;lre?g’ .'EtlI:?fm.lt pggoowrt 9:'1 g reexs!: enctt’ toa %1 fifeldcvlvﬁ?(g]&en material.
Cabafyst®act ion°i‘s ot " shovn, en solid catalyst Is
added nore-than that extent, effect of the addition _
Ssdddnestakedturiast i ohearrd $6l Fereatfalojd tag iggnstpati 1haction
vain. In case of using corncob as the wooden

wiRhes il r h i tef £ 5 0BLR JtORIyNESmps r3tuk® stk Ve angiréDsRitable
preferably 5 to 10w % In the foregoing stean ng

rocess, collective chi,ps o oden terial . Whi .
AR S ket ¥FE i ontd ™ 2 te S Spp i Fome Sty bileinun,
super heated steam of 400 to 8009C at pressure of 0. 1
tiGabiPa. oxidet heestwarAnigepr etess beaditihph gallid catalyst
present invention, superheated steamtenperature is

iRi QRele riY ndal Wi OWeilght CHTPAHd S@PL M thobden material as a
conventional nethod referred to at the

standard. 1In case that loadings is less than the foregoing extent,
a sufficient catalyst action is not shown. When solid catalyst
is added more than that extent, effect of the addition becomes
saturation and solid catalyst is consumed in vain. 1In case of
using corncob as the wooden material, preferable loadings is 3
to 15wt% and more preferably 5 to 10wt%.

In the foregoing steaming process, collective chips of wooden
material to which solid catalyst is added is preferably applied
with superheated steam of 400 to 800C at pressure of 0.1 to 5MPa.
-In the steaming process according to the present invention,
superheated steam temperature is higher by 250 to 550°C in

comparison with the conventional method referred to at the



9 beginning of the specification, while pressure for

the process 0.1 to 5MPa is lower by 19.9 to 24MPa in
conmparison with that conventional method. Here,

super heated steamis obtained by use of a boiler
(superheated steam generator) separate f roma

pressure vessel which is used for steam ng process.
bPEEENIRI PP Esldif SARSISICatiaM e Wi e PEFS e fidy the process
process requires only a particularly low |[|evel of
opLessUBRPAr 09 1 bwe £0bPard SO oM 24MEah e re ewphtriiepal with that
exanpl e, thereby notably reducing cost for equi pnent.
cge!vlerql:ggrelalcmorkth%rgit. ogg.@énesql h%%n_lew Qgeérﬁ) i(‘so%:iaf?glll:é(@ by use
chi'ps of "wooden ~nat erial ‘superheated steam of 400 to

8WC at pressure of 0.1 to 5MPa is high in whiteness

ofrrdb Pl apt(siupahirar et ¢ team TPBRE Ut ERAPATBBE &TREBP PRESSUTE
the case using cotton as a material. As a result, it

ve§ sappaeant edi sthint o £elcbuhong pxaniant. ohie) agsrdysddevessel
steami ng process according to the present invention

s _high i urity.. Te [ r f S eat t
bt b L BRERLY g SRR Ry 20
more preferably 550 to 600 9C . (vtaini ng superheated,

lsvednmpifn peissurgnga ooff tienpeReRarieses Wieh athgepgnventional

easy. Particularly, superheated steam of 550 to 6000C

egafphe, o180 nbY als9 Adadeif] ablstetyr ediggmesiteattllulose
generator. Conditions for pressure for the steam ng

c8rocess ontrol]ed in_the fggeg0|ng xt ent

F‘tin{:oog’aﬁéégggn ypr%qa% %Jbrf%/ to collective® chips onwooden

material superheated steam of 400 to 800C at pressure of 0.1 to
5MPa is high in whiteness and is not inferior to cellulose content
obtained in the case using cotton as a material. As a result, it
is appreciated that cellulose content obtained by the steaming
process according to the present invention is high in purity.

Temperatures of superheated steam in the steaming process
is preferably 500 to 700°C, more preferably 550 to 600°C.
Obtaining superheated steam in this range of temperature is
relatively easy. Particularly, superheated steam of 550 to 600°C
can be cobtained by use of a relativelyvdheap steam generatof.

Conditions for pressure for the steaming process may be

controlled in the foregoing extent of 0.1 to 5MPa, and preferably

10



10 0.2 to 3MPa, and nore preferably 0.5 to 1MPa. 0.5
to IMPa is ow pressure which serves to nore notably
facilitate reduction of cost for equi pnent regarding
a pressure vessel to be used for the stean ng
process. In the steam ng process, when superheated
steam of 400 to 8000C is acted to collective chips of
Owdotle BME#R crnd| Mot puisifelrabd gl ¢ o5 dapt aMPst G nddetMPatis low
pressure 0. 1 to 5MPa, tine for action of superheated
ptk8aMrbSyHAEOf 86 AP Y tdd 1 R4PMH Iy rhiigasatbNaldudti®® of cost
for superheated steam action is shorter than that
extent, there is a fear that a sufficient s ean1ng
oLt FOHLPReRbt T66RARHRE. @ §e§8HF?aV§?S?$n§°f p used for the
super heated steam action is |longer than that extent,
ssepaihgapedcssgam i s consuned in vain and tine for the
steam ng process is consuned in vain. Tinme for the
act 'Iant'hw% s@gsagﬁabbyoégsgo JBO N ST UL TR ¥£4200 to
to 120mn. I'n the nmet hod of nanufacturlng cel l ul ose

ate according to the present invention, cellul ose
888% et actesi HedCpyl eEbkiR i 1R 8Ec¥ofen dtakaTiadd &Rdwhich
purified, thereafter, subjected to acetylating
spllodesst 4 10geat lileradviéd‘l, 2@l pte avik Whill €o I5¢iPRg time for action
pressuri zed, thereby obtaining cellul ose acetate. The
O@C.@,aggéﬁéyee@r{&eeaﬁé 11pludes 8,07 95¢85 1ighi £l il B38e cnat
content and acl al fic acid are caused to have

reaction, thereby(frodu0|ng
time for superheate steam action is shorter than that extent,

there is a fear that a sufficient steaming action is not obtained.
By contrary, time for superheated steam action is longer than that
extent, superheated steam is consumed in vain and time for the
steaming process is consumed in vain. Time for the action is
preferably 30 to 180min, more preferably 45 to 120min.

In the method of manufacturing cellulose acetate according
to the present invention, cellulcse content obtained by steaming
process is separated and purified, thereafter, subjected to
acetylating process together with solid acid while being
pressurized, thereby obtaining cellulose acetate. The
acetylating process includes a process that cellulose content and

glacial acetic acid are caused to have reaction, thereby producing

11



cel lul ose acetate and acetic acid. In detail, such

process is that cellulose content is placed, together

with solid acid such as nordenite, and

clinoptilolite, and glacial acetic acid, into a

pressure vessel to have dehydrati on and di spl acenent
reaction under conditions of high tenperature and ‘
chl yhl psessatatSiance aceslicukoseé - adet ated djid - oBpgRnegOCcess 18
through this process, sulfuric acid used in the

tReetId At gk d RohiReneony gtdngl tBBBYhaetwitgomidhadid such
expl ained at the beginning of this specification is

made  unnecessary, . therepy |owering and. elimnating. .
aﬁd?fg’&eql&%eangsgb’n‘é‘aptr’rf%]ﬁetedc I ‘é?f%baipraoccegsls?. ddid, into

Solid acid to be used in the acetyl ating process nay
agpEsyurd hesbelegoilmyendededrtbiog| ambtiisidlicemengngeaction

synthetic zeolite. Action of zeolite as solid acid

uflgoe ngéncﬁj:pt_oﬂ)xpse hayi H4h Qfen#f)\éqiéq{glgg aflion® ghi ¥edssnsé desince

zeolite. Thus, when l'oadings of zeolite is extrenely
much, function as cation exchange substance overq&glns

cehhiloge 26pEatRISUPPEALPYT HATREBNIT H PRPEERR" Soi it < 2o

(acid point) is damaged. Loadings of solid acid may
ubed Lirt oh20wniLpoyliatingespadte cbovent édnakinapfudsgturing method
content. In case that |oadings of solid acid is |ess

. t _ext v Hle8rg il eah it;ha i Cd e :
e%‘gﬁ?ﬁé%@i 8‘% aﬁtgédibgglqggle%n?o ;f egéltlitsong?éyﬁoif&%ﬁgani nég. made

When | oadings of solid acid is nore than that extent,
uBRete s Kenthesgby 13owering and eliminating danger to be

assumed in the acetylating process.

Solid acid to be used in the acetylating process may employ
the foregoing mordenite, clinoptilolite, and synthetic zeolite.
Action of zeolite as solid acid depends upon behaviour of hydrogen
atoms fixed inside zeolite. Thus, when loadings of zeclite is
extremely much, function as cation exchange substance overwhelms
that as acid. Resultantly, function as proton point (acid point)
is damaged. Loadings of solid acid may be 1 to 20wt% with respect
to dried cellulose content. 1In case that loadings of solid acid
is less than that extent, there is a fear that sufficient
dehydration and displacement reaction is not obtained. When

loadings of solid acid is more than that extent, zeolite when used

12



as solid acid | oses effectiveness as proton point.
Preferable |oadings of solid acidis 3 to 15wt % and
nore preferably 5 to | Om% Wen |oadings of solid
acid is set to such preferable extents, solid acid
equal ly or appropriately contribute to the

delydt At on, and. A S ASSTRL LGACLT 0D, e bR NS, Obrereranie

gl aci a ace i'C acl e useq in t acetylating

process may be 300 to 700wt %w th respect to drled
legPinbesef etohtemciddly 3 6Selhust hPRd MIphdFefggably S5 to
reaction group, so that the quantity of acetic acid

10athavenkeacison s h calduldse iy s Bett e ukchmpeedbrable
cellulose in theory. But, practical chem cal reaction

t d Ll AR
SRR U L LR A o o

times of ceIIquse, theoretical value of acetic acid
debadragsondard hbtrlacamenpt ograadsicaf- reaction. Acetic
acid in quantity of five times or seven tines of

cel W @3 @ gisSoNgadedaiofcdie: Bk ROSEbeFléddI@h, thd Beetylating
reason of ‘use of glacial acetic acid (acetic

anh dri de ead ti hat

o308V F abrbg Pt 2001 Fin J00RFE Vaehouapist thndrapt gollntose
| ess having excessive water is likely to have
cpetiehton.Céliwldse hhe tleaspiihehds“t de rearrdrn onelp arse that
enpl oyed dehydrating catal yst such as sulfuric acid.

thB @ac‘z@t{wtof l.eadipgs- o4 fl‘x%'v@' r866tisnafith ic211€@3%se may
than the f'oregoi ng extent,

be three times of cellulose in theory. But, practical chemical
reaction needs excessive acetic acid in relation to activated
energy. In detail, acetic acid in quantity of three times of
cellulose, theoretical value of acetic acid loadings, does not
have progress of reaction. Acetic acid in quantity of five times
or seven times of cellulose is needed for the purpose. Further,
the reason of use of glacial acetic acid (acetic anhydride) in
stead of acetic acid is that since acetylating of cellulose is
dehydration, the state less having excessive water is likely to
have reaction. This is the reason that the conventional art
employed dehydrating catalyst such as sulfuricacid. 1Incase that

loadings of glacial acetic acid is less than the foregoing extent,

13



required acetylating is not achieved. Wen | oadi ngs of
glacial acetic acid is nore than that extent,

excessi ve acetic acid much occurs to be in vain,

| eadi ng to unfavorabl e necessity of collecting and
condensi ng. Loadi ngs of glacial acetic acid is

preferably 400 to 600w % and nore preferably 450 to
r5gowt &6 Ateryldtoadi ngsnof aphuiciwdd.acBhee beading odt glacial
to such preferable extents, glacial acetic acid

aegyall y- o J.%pREPQrﬂl'fgr?ltYlaQo&EéMt @xlcRskh9e acetic acid much
dehydration and displ acement reaction. Tenperature for

acetylation reaction in_the acetylati €SS |
OﬁFﬁﬁérlt}P 7}0et6nlm N""—l‘ Jo‘b‘{:;htf’edﬁb&at ra (115 nece551ty of

reaction is not necessarily to be within this range,
cbenpet fhyrend hahiwendihan 10090ingsrefjuiradi dlomcetic acid is
renmovi ng wat er content separated through reaction to

&Q&Q%?{,%oofmt&%&ﬁst m%ﬁéﬂsréegmiysﬂs@m 5oAWEG . When

n-case that tenperature is set to be higher than any
required level, acetic acid itself vapors to flow out
lppdipgs 9fssbaeiabacgtisanid hr St B9, SUHh eI saprEents.
tolimt tenperature for reaction to required

gk Bi UM cdOic exdrpleguaad lyest pepfasnedcaty <600 ibadeato the
troubl e that placed cel lul ose had reaction of

eé%(l gtl ng q{etnl q“ A kélléttl%%t entirely. This
o

erre el at e so to efficiency of an
agltatlng deV|ce but not nmerely a matter of
t enfemaEypbyreBiPr ety liatiod dediGtdine ingthe acetylating

process is properly 70 to 130 . Although temperature for
reaction is not necessarily to be within this range, temperature
higher than 100°C is reguired for removing water content separated
through reaction to the outside of the system in the form of steam.
Also, in case that temperature is set to be higher than any required
level, acetic acid itself vapors to fiow out of the system. To
prevent this, too, it is preferable to limit temperature for
reaction to required minimum. For example, a test performed at
160°C had a trouble that placed cellulose had reaction of
acétylating merely partially but not enﬁirely. This point is
inferred to relate also to efficiency of an agitating device but

not merely a matter of temperatures. But, since it is desirable

14



that the whole of placed cellul ose has reaction at a
predeterm ned rate of acetylation, it is not denied
that adjustnent of tenperature is inportant in
relation also to controlling the reaction. In case
that tenperature for acetylating reaction is higher

thQ@QﬂJ“ﬁhEPé%QO%ﬁQc@&E%EE lBEgr}‘FasJ §e§c£§@r§ a@fa predetermined

I nconveni ence acety ating reaction partially
progresses to be poorly balanced as a whole. VWen t
r?éﬁ'pé%fataFéthan%r ifani ¥ h@Ct 3@etRe FheFe %dsﬂuzftment of
fear of acetylating process not snoothly progressing.
tPhpbtesable ienprpatusetf On aebhylahi agsoeact tontksllBlg the
to 1200C, nore preferably 90 to 110cC. Nbreover

rg%g%&ho;‘/gr}‘% SsRMERZUNE OJraac%ﬁrteykéﬁ P;&?ﬁ& reSction is
. 0 a |gher pres dUr'e than t ent has a

fear of delay of acetylating reaction, and | ower

hpgbes yhan plag foggodractittenteatiBe o 18 3 §gpriffagnconvenience
separation of water fromcellul ose is not

cBHET lackepthyiggr readtauh. pRrefianakl @ qy@ssuke it b poorly
to 3MPa, and nore preferably 0.5 to 1MPa. Tinme for

acet yl tlng reaciion sui t abl et ni 0

bgga ¥ n1n w%?e ergﬁ%%.%% %eEESrthgg éghggge£ th§§ that
preferably 120 to 180n1n As seen fromthe above,

eateontdi here tike aneledvod of a¢ﬁﬁﬁ#%ﬁﬂ&ﬂ|?ﬁf?ﬁﬁqum%%esmOOtle
acetate, neasures for particularly 15

progressing. Preferable temperature for acetylating reactionis
80 to 120°C, more preferably 90 to 1107T.

Moreover, conditions for pressure for acetylating process
is 0.1 to 5MPa. Higher pressure than this extent has a fear of
delay of acetylating reaction, and lower pressure than that extent
leads to a fear that separation of water from cellulose is not
sufficiently carried out. Preferable pressure is 0.2 to 3MPa,
and more preferably 0.5 to 1MPa.

Time for acetylating reaction may be suitably determined to
be 30 to 300min, preferably 80 to 240min, and more preferably 120
to 180min.

As seen from the above, according to the method of

manufacturing cellulose acetate, measures for particularly
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| essening pressure in the steam ng process in
conparison with the conventional art is provided to
enabl e that a pressure vessel to be used in the
steam ng process needs nerely a |ow | evel of pressure
proof, whereby largely reducing cost for equipnent in
this regard. Also, in the acetylating process of ,
Le8FPUL B PTESTVE R LR &S Bt R ING PEPCERE Wt EQRPARLSOn With the
process, such effect is obtained that there is no
cBeednt DohSE A ferprowicd« fror enbbd thaghadengesuies viegsel to
be assuned, thereby facilitating safety in the
e e .of . i
of SR BRE S Wan YN AP ooy Med g oIPE Aeel o fRboure
manuf acturing cellul ose acetate according to the
PpPesemhsrebantd tIF ICOAPLRSERY §opElGopdyRBRI t Bgdyis regard.
which is hollow and has at the upper part a steam
2l Bb| otGinRg 2 et {1 a8 dn@tp HdiR dSOWEN ce PRl o $e doaitRn@Usbphrated
and an air discharge port, and a cartridge filled
ith collective chips subjected be .pr '
A RN e Sepaneh dar Lea Ty e fRankhde cnece
i ntroducing port, drain outlet and air discharge port
i deeehet o awet suldusdel apbdyfor tel dultighggenger is to be
conprising a cylindrical body being opened at the
aHQQﬁéd,en@haggbga‘f!aﬁ@l@tb@lh@msaﬁgtpr Qv dett Weikc@mstance of
bottom pl at e aving a lot of apertures for allow ng
steamto flow through the sanme, and a tubular trunk
mﬁ?%?%c??g?hg fromthe bottomplate on 16

A high temperature steam reactor vessel to be used in the
method of manufacturing cellulose acetate according to the
present invention comprises a reactor vessel body which is hollow
and has at the upper part a steam introducing port and at the lower
part a drain outlet and an air discharge port, and a cartridge
filled with collective chips subjected to be processed with steam
and mounted in a space defined by the steam introducing port, drain
outlet and air discharge port inside the reactor vessel body,
the cartridge comprising a cylindrical body being opened at the
upper end and having a bottom and provided with a bottom plate
having a lot of apertures for allowing steam to flow through the

same, and a tubular trunk plate rising from the bottom plate on
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its periphery. The high tenperature steamreactor

vessel according to the present invention may adopt,

when required, such feature that on the inner surface

side of the bottomplate of the bottomed cylindrica

body by which the cartridge is forned, there is

i%ttachedha net body having air holes smaller in size
tiaf "t A8 “&8ertures of the bottom plate for steam

flowi ng through. According to the present invention,

it iTheaiéphetiespehatgre utiteame neldgtorheehfgh according to the
tenperature steamreactor vessel conprises the

pr@aeher i¥essehohodyy ansht heskad trdfige it achked fe@ture that
t he reactor vessel %ody, and col | ective chips

subj ected to be rocessed with steamare fill in

SPnangai iRPlgEST TARS SL081 T ECEIS S Bb TP tord Hhgappy tomed
handl ed i n.conparison with the conventional feature
cyldndeokhécbiody dhvi periarte fhd | eardfydat | s Earpé@, there is
reactor vessel body. In other words, the conventiona

ak@atHe8 9f nbi! bbBg neelh§cliven Shd PSsfhNQGE i il ZkN@han the
react or vessel body needs |abor and trouble for

taking out collective chips, after reaction, of the
aP@éEPGP-“’v@EsET‘ebBﬂErFo%nﬂl&F e FURA™ ddioveeli vBTEHPBs

after reaction is an ainmed conponent, collective

chi ps:coalkiengouto ofh¢ hereseatt dnveesseh, bady is édopeed such
subj ected to separating process 17

structure that the high temperature steam reactor vessel
comprises the reactor vessel body, and the cartridge attached to
the reactor vessel body, and collective chips subjected to be
processed with steam are filled in the cartridge. Thus,
collective chips is more readily handled in comparison with the
conventional feature that collective chips are filled directly
in the reactor vessel body.

In other words, the conventional feature of filling
collective chips directly in the reactor vessel body needs labor
and trouble for taking out collective chips, after reaction, of
the reactor vessel bod&. And in case that collective chips after

reaction is an aimed component, collective chips taken out of the

reactor vessel body is to be subjected to separating process
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t hrough purifying process including filtering and

ot her processes. As the present invention collective

chips is adapted to be filled in the cartridge, so

that after reaction, collective chips with the

cartridge can be taken out of the reactor vessel body,
followed by applying after-treatnent. In addition, as
thEeugh v Y INQRIRG T 1PRLUEHRT fiidyEerdRPIg\soher processes.
cylindrical body being opened at the upper end and
nBavh @ ra skatt Divand qf evi dedtiwe hera deotii b ardapleat €o be filled
having a | ot of apertures for allowng steamto flow

th t he sa lar. trunk j Sl ; -
i §8¥ b BT Bpafht o Rk il A& (N Bhips wien
reactor vessel body is provided with drain outlet and
thercali igdifgegeapbettalmyn ek o I Bhe gracton|Vessed ety fallowed
chips which is effective conponent after reaction is
byeRpRAlBthANdrt ettt Batdencart rindggadidide, rasi diie present
such as drain and exhaust are discharged fromthe
.cartridge, Wwhereby.iit isS not necessary. t eparat.

s B3PPELOT o ERE CFAPBRTRTY 51 e i gcsed SPRgI g openca
filtration and other processes. As seen fromthe

asbthe, urrcoredidngntioha hendi gy patdrperntupeovidedmith a bottom
reactor vessel of the present invention, such

pe¥eelHBNtng 8ffACLS el tRirQYl £led ahhaliiagl dwdn ¥6 MwEhrough
subjected to be processed with high tenperature steam

is readily handl ed, and here is ng need to perform
tpﬁ FARYY %dOEe%%ké%las%ﬁérugﬁ(l BLaB%trwéselﬁlg gom ttpe bo%tcm plate

on its periphery, and the reactor vessel body is provided with
drain outlet and air discharge port. By this feature, only
collective chips which is effective component after reaction is
separated and left in the cartridge, while residue such as drain
and exhaust are discharged from the cartridge, whereby it is not
necessary to separate ceollective chips through purifying process
including filtration and other processes.

As seen from the above, according to the high temperature
~steam reactor vessel of the present invgntion, such excellent
‘effects are providéd that collective ehips subjected to be
processed with high temperature steam is readily handled, and

there is no need to perform in later processes separation between
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ef fective conponents and resi due generated from

hydrol ysis by applying high tenperature steam A

super heat ed steam generator to be used in a nmethod of

manuf acturing cel l ul ose acetate according to the

present invention conprises a heat-exchange line

whi ch has at one end a steamintroduction port and at
efffiecdtier cemdonest 2amnd ake sidwrutgenporated $ram aydedlivais by
a heating region, and is sectioned into line parts in
a@bq&ghgsggﬁgstgﬁﬁggg&ﬁgbfggggﬂhe steam i ntroduction

port to the steamtaking out port, and a sectiona

area of the line E’t_part on a stage at a downstream side d of
bei Ay TREFEFAHgn A FEPFREE 78 4 (Ui a- Bt agheated ©
an upstream si de. Boyle-Charles' |aw that volunme V of
manpfedeteiny neck BnDlode aefcegasel sacnordimeyg seco the present
proportion-to pressure p and is proportional to

13beRtube tomperadirenl kP sRIng & 1 GANSHARN Rhs ARS)odeSend a
also generally applicable to steam which is gas.

Hence, as the present invention, the heat-exchange. .

SERAR R TERReti9n PRE thaat dy thsyicdheri 8P e t9' 57 JRfi g9 cut
line parts in plural stages extending fromthe steam

pbRt| aduatrangparin tohédeind eampibak canditi speettiamed dnto line
sectional area of the line part on a stage at a

pdovasty gam st CLetag'e% Q?Q&Aﬂ(@%&ohhg{k 620 n daddti®n port
part on a stage dat an upstream side. By this, even

when tenperature of steamis nmade higher at 19 ,
tc the steam taking out port, and a sectional area of the line

part on a stage at a downstream side being larger than that of
the line part on a stage at an upstream side.

Boyle-Charles’ law that volume V of a predetermined amount
of gas is in inverse proportion to pressure p and is proporticnal
to absolute temperature T (pV =RT, R: constant of gas) is alse
generally applicable to steam which is gas. Hence, as the present
invention, the heat-exchange line arranged in the heating region
is sectioned into line parts in plural stages extending from the
steam introduction port to the steam take-out port, and a
sectional area of the line part on a stége‘at a downstream side
is made larger than that of the line part on a stage at an upstream

side. By this, even when temperature of steam is made higher at
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the steamtake-out port than the steamintroduction

port, an influence of increase of steam volune wth
respect to change of pressure inside the line is

mtigated. Thus, it is not required to nmake so higher
pressure proof of |line part bodies to be used for

formng the line and line parts. By this, the
Hepartieadm d@ kesoadmpgeitetiagr tibe siflegm ¢ fgoduction port, an
manuf actured cheaply. And ultra high tenperature
isireangenst al wer s d RE supehhest @tk stiedNregpBeE At OlcHaige of
usabl e suitably for the steam ng process in

Q%Q%Lacturln qg}l Lose ace gte hn tph ntloncjtre uired
SGER F?a%u?e Tray bepr ovi §éd PRAC he sectlonal ar 652

of the line part on a stage at a downstreamside 1is
tor md&Eed ori lnexh oo plye sswireepdbo f haf lgmet perki hedpas ttoipe used
a stage at an upstreamside, the |line parts being

floR0$8rANN§t 89ES1 DEE Wrld NA neOP@rakt erpANHNEr tMd superheated
adjoining to each other. In this case, such features

may be adogted fhat |ine ggrts at. each section, of

s&&ﬁﬁuﬂ?%ﬁf tPh bardtieta 5eeBERUSEHEP PR SRR Way ?ﬂgt“ltra

steamflows in the line parts in the direction of
hggtint esnddmayu@ndst bamngenerated |bye thar tsipoeitesatteaal steam
formthe line parts on the stages at a downstream

gehdeat S Pradeterphneds i A8 Wege thal Qtehh®8qPHdocess in
bodies to formthe [ine parts on the stages at an

upstream side, _the line parts being those on stages
m&&BEFFFHﬁlBﬁeC%${%4°%ﬁuﬁqﬁﬁat920

In the invention, such feature may be provided that the
sectional area of the line part on a stage at a downstream side
is predetermined to be twice of that of the line part on a stage
at an upstream side, the line parts being those on stages occurring
one after another and adjeoining to each other. 1In this case, such
features may be adopted that line parts at each section of line
communicate in parallel to each other in such way that steam flows
in the line parts in the direction of counter flow, and the number
of line part bodies to form the line parts on the stages at a
downstream side is predetérmined to be twice that of line part
bodies to form the line parts on the stages at an upstream side,

the line parts being those on stages occurring one after another

20



and adjoining to each other, and furthernore, all the
line part bodies have the sanme sectional area of
line. By this, the heat-exchange line in the heating
region is designed to be conpact, thereby
facilitating maki ng conpact the superheated steam
generator. In the present invention, the heating
anggpdn oy nAave TrsHt iofgerwi ehd af yrddtd imp reperati BRe byine part
burner nounted bel ow the heat-exchange Iine. Also, in
Hdiis sCaffse aché Neapal ke@BiadnkhilnNalreaStayel ivey. beBy this, the
arranged below a line part on a precedent stage. As

Segn nrth above cLor to t he, S erheat

S e I bR RCREFELER  Bublni T RS LS FO ve compact,
enabl ed to provide a superheated steanrgenerator
thigirelryal faobbht prow dadkangoweenpaste| thef pupechgated steam
proof efficiency generates superheated steamof ultra
Jein@h skeaperature. Thus, it is enabled to provide

cheaply a source of supplying superheated steamin

ul ose acet ate whi

facturlng rocess of
F eqUI Bl® BEER Ao BT e R A IgRe T ShfevatFedeat ng
Brief Description of the Drawings Fig. 1 is a genera
wiiitbw di agrammshowpegasinet hoyd f buanefrachounipgd below the
cel lul ose acetate according to the present invention.

h%%t—exchange line. Also, in this case, a line part on a final
stage may be arranged below a iine part on a precedent stage.

As seen from the above, according to the superheated steam
generator of the present invention, it is enabled to provide a
superheated steam generator which although provided a lower level
of pressure proof efficiency generates superheated steam of ultra
high temperature. Thus, it is enabled to provide cheaply a source
of supplying superheated steam in the manufacturing process of
cellulose acetate which requires steaming process at ultra high
temperatures.,
Brief Description of the Drawings

Fig. 1 is 'a general flow diagram showing a method of
manufacturing cellulose acetate according to the present

invention.
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Fig. 2 is a flow sheet of the specific processes. Fig.

3 is a schematic diagramof the structure of a

superheated steamgenerator. Fig. 4 is a schematic

expl anatory vi ew of the superheated steam generator

Fig. 5 is an explanatory view showi ng an exanple of a

row of Ilne parts in the line viewed froma point

t akdit dy 2t e ar FoRY sPeeri AL FFRe SPeE e PHaceafes:

expl anatory vi ew showi ng anot her exanple of the

rowimg .o ikicnecpanssi¢ nivheahiafethéisgruétnged idé sgpamheated
of properties (substituting for drawi ngs) show ng
sE%%H'E%nQQ gxperiments proving functions of the

super eat ed st eam gener at or. Fig 8is a schenatic

| ongi tudi nal side view of a hig tenperature ste

r eadtidr YedseP, SFPQmaElFseéP$?%ﬁﬁ°RNeﬁﬁ%ﬁﬂﬁﬁn&ﬂ céPPﬁrheated
showi ng an.appearance of the high tenperature steam

steant genvessek. Fig. 10 is a front view schematically
showi ng an appearance of an acetylating reactor

ves i Led of t r

Enbo |nentag % £$§955?%£§PV d@r%ﬁ%:s g&%ﬁg%%ampleogf 3 row

of nanufacturlng 22
of line parts in the line viewed from a point taken by the arrows

V-V in Fig. 4.

Fig. 6 is an explanatory view showing another example of the
rowing of line parts in the line.

Fig. 7 is a diagram of properties (substituting for drawings)
showing results of experiments proving functions of the
superheated steam generator. ]

Fig. 8 is a schematic longitudinal side view of a high
temperature steam reactor vessel.

Fig. 9 is a front view schematically showing an appearance
of the high temperature steam reactor vessel.

Fig. 10 is a front view schematically showing an appearance
of an acetylating reactor wvessel.

Detailed Description of the Preferred Embodiment

Fig. 1 is a flow diagram showing a method of manufacturing
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cellul ose acetate according to the present invention.

As seen, the manufacturing nmethod invol ves the

st eam ng process, purifying process, and acetyl ating

process. These processes will be explained hereunder

with referring to the flow sheet expressed in Fig. 2.

cghgulgs§h9M§t$a§e§k%§@hﬂg PEOGES D ric8kehl evEiRtidh Fi Gs seen,
with a surrounding chain |ine denoted by the

reference nuneral 1, the urif rocess with t

thEMATET A5 U Lngree iR ABEP Vaf.?@ OGP R £ ThABEL TYing

denoted by 3. (Steam ng Process) The st eam ng process

ptokreel vesidantkgey forive spchcepsocesFheshatporeseels will be

powder ("corncob neal") which an exanple of

ngglagﬁtahvﬁ f@ﬁ@&e@fwn.vﬁoq:%'fe@&ﬁﬁ' @l) tﬁ'e Sﬂm@%th%@tt @xpressed

addition o soli1d catalyst and placed in a pressure

vessel the.inside of which is applied superheated

igt Eaerhdving ultra high tenperature. Solid catalyst to

be added to the collective chips of a wooden nateri al

may rigl. egtdhealsy tABps Oyamigy lpirkdeslt sebsteaatecolnpfiyall with

ki nds of subst ances anong platinum titanium oxide,

acsetgrlru irgge’chaéttilﬁlgnd%)goQ%’d Egofc}{é'npe%)élrggcetﬁﬁ}n dral 1, the

0X ZIRE 6Xi nanganese ["'um num ox

S|I|con oxi de, and vanadlun1OX|de In thls enbodi nment

PeatEYHRTt PEARE B7n Wit et hak tdanaheskitde 2 cemduihgxpagtylating

23

process with that denoted by 3.
(Steaming Process)

The steaming process 1 involves and performs such process
that corncob powder (“corncob meal”) which an example of
collective chips of wooden material is subjected to addition of
solid catalyst and placed in a pressure vessel the inside of which
is applied superheated steam having ultra high temperature.

Solid catalyst to be added to the collective chips of a wooden
material may selectively employ one kind of substance or plural
kinds of substances among platinum, titanium oxide, cerium oxide,
yvittrium Oxide{ fhorium oxide, tin oxide, zinc oxide, manganese
oxide, aluminum oxide, silicon oxide, and vanadium oxide. 1In this

embodiment each of titanium oxide, yttrium oxide, cerium oxide
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and thorium oxide, as solid al kaline catal yst, anong

t hose was solo used. Corncob powder was attenpted to

be used in the formof <collective of chip's sinple
substances having particle size dispersion of 0.01 to
5mmin length conversion, of 0.05 to 2mm or of 0.1

atng Fgg] il';?‘nst da J{ffs.l’”a,ts’ slo. i\gaglfcgggﬁetgﬁaw&n tal?n%ng those was
col Fectrve of cHi p's si npl e substances having particle

size dispersion of 0. 01 to 5mmis enployed, each
sehpPpusedpl e substance is sufficiently applied with

action of steam ng by superheated steam so that the

ent icb@neobl @elided Gfa<LhiPSemtiadintd ob8l yisedt dantthe form of
t hereby increasing collection rate of cellul ose

contept. It s _noreover, found that se 0 -

€ g?ffgf“éesf)i‘cem‘%’l?pesr ssilénr?leofs s%ﬁsnc%eos ghnén&rg%dé%#pg?lel siee
to lmm there is obtainable such action that sizes of
déhpprseiapl @f SuESt &acermciontlsinudd canvasséont ef @S to 2mm,
chi ps are averaged up or equalized to enable steam ng
o2ChirOm By rsupgf heaiedasteamuty he &fdfd cdAmd yeicad ringgh the
out, whereby readily shortening time for steam ng

rocess_and al sq readily controlling tenperatures. and _.
ot SEERTE of £ e Sat R CoaTh o T CondIH T O1F 1B C1e1e size

steam ng process. Loadings of the solid catal yst was
daspenpied din0sOtharnmers eoplbgedg dadtocROptLEmd ¢ gubstance
15wt % and 5 to |OMm% wWth respect to 24

is sufficiently applied with action of steaming by superheated

steam, so that the entire collective of chips are uniformly
steamed, thereby increasing collection rate of cellulose content.
It was moreover found that in case of the particle size dispersion
of 0.05 to 2mm, and of 0.1 to 1lmm, there is obtainable such action
that sizes of chip simple substances contained in the collective
chips are averaged up or equalized to enable steaming action by
superheated steam to be efficiently carried out, whereby readily
shortening time for steaming process and also readily controlling
temperatures and pressure of superheated steam, the condition for
steaming process.

loadings of the selid catalyst was attempted in such manner

of being 1 to 20wt%, 3 to 15wt%, and 5 to 10wt% with respect to
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dried corncob powder. Found in the extent 1 to 20wt %

was that the quantity of solid catal yst was

appropriate and sufficient action of catalyst was
expressed. Further found was that such results also

not ably appear in the cases of |oadings of 3 to 15w %

and 5 to 10wt % Tenperatures of superheated steam were
deeedt 0obecdBlptwdBD00Eounandnprbssexeennsl de tAfaits was that
pressure vessel was kept to be 0. 1 to 5MPa. Al so
tﬂgt%ﬁghggtgegg LEPEr &Lt s Of w54 _fﬁ%ﬁg‘ﬁﬂ@ Qufficient
500 to 7000C, and 550 to 600t, and nodified pressure
inside the pressure vessel of 0.2 to 3MPa and 0.5 to
agfpgn FFoﬁ?ﬁ?Jdﬁ‘%‘fyﬁ% SHP LTS o8 eafP R Y otBgy! f1as that such
hem cel | ul ose (sol uble xylan) was obtained as well in
radditsofl d®neebhbllyogpeaconhaiie cdheas,cft headbhysllags® to 15wt
content was subjected to purifying process 2 after
aggesskgagbgg process. The purifying process 2 is

carried out ?or separating or taking out the cellul ose
content fromor of products and residues fromthe

hy dfempsirs treastd oAuPAChe ated BeaRMIE Y 668 be 4Q0 to 800T,
seen in Fig. 2, the steps of filtration, washing, and

adlBy s AW eei PeL fOnMROp # & 610t d €6k sk havageképit @9ebe 0.1 to SMPa.
content. Additionally, the above-nenti oned

em cel | ul ose was .separaied, and soli I
AEFEFELHRETE 05, - PEBRLEL R JE SRR TRER FRLe¥r 00 w0

steam ng process was 15 to 240mn, 30 25
700C, and 550 to 600°C, and modified pressure inside the pressure

vessel of 0.2 to 3MPa and 0.5 to 1lMPa.

From hydrolysis in the steaming process 1, hemicellulose
(soluble xylan) was obtained as well in addition to cellulose
content. Thus, the cellulose content was subjected to purifying
process 2 after the steaming process. The purifying process 2
is carried out feor separating or taking out the cellulose content
from or of products and residues from the hydrolysis reactiocn in
the steaming process 1. As seen in Fig. 2, the steps of filtration, -
washing, and drying were performed to collect the cellulcse
content. Additionally, the above‘—rmentioned hemicellulose was
separated, and solid catalyst was also collected for re-use.

Time selected for the steaming process was 15 to 240min, 30
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to 180mn and 45 to 120mn. (Purifying process) Under
every foregoing specific conditions (tenperatures of
super heat ed steam pressure, and kinds of solid
catalyst) cellul ose content separated through the
purifying process 2 was not inferior in whiteness
degree to cellul ose content obtainable by use of
tooflBOniasandt ki bp. 1Z2Meenyl ati ng process) Acetyl ating
process 3 includes such step that cellul ose content
@hd :ghagchabracetis acid are caused to react with each
other in order to produce cellul ose acetate and

acetjc acid. In detail, the, cellulaose.content
LogdPREr B EHY SSTeg AR RRG Gt a 6P A hderT o MR AR ©f
placed in a pressure vessel to have dehydration and

sgicsphaetrents et .darkenfunaderansondird¢ons fof spl fh catalyst)
tenperatures and high pressure. Purified matter and

Je85Ld68 et HEQLE: () a rRAGRLY L REL AP HIRCRSS i By MBEprocess 2 was
subjected to the steps of filtration and washing to

separ at e, cel | ul ose acet%te whi | e cglhﬁcting fééégg&ginable
nQhdtRET S Eat BRYRTS HESRGSabpIGeed 8 3PS UL
Al t hough the acetylating process 3 did not nake use of
byulker b€ aottomhishmasewss®ld. in the acetylating in the
conventional nmanufacturing nethod referred to at the
(Regi PALPYngl pEBESss PO
Acetylating process 3 includes such step that cellulose
content and glacial acetic acid are caused to react with each other
in order to produce cellulose acetate and acetic acid. Indetail,
the cellulose content together with solid acid and glacial acetic
acid are placed in a pressure vessel to have dehydration and
displacement (oxidation) under conditions of high temperatures
and high pressure. Purified matter and residue through the
acetvlating preocess 3 were subjected to the steps of filtration
and washing to separate cellulose acatate while collecting
filtrate and catalyst, catalyst being applied to re-use.
Although the acetylating process 3 did not make use of

sulfuric acid which is used in the acetylating in the conventional

manufacturing method referred tc at the beginning of this
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specification, cellulose acetate suitably applicable

to usage for a material of biodegradation plastic was
obtained. In detail, acetylation rate of cellul ose

acetate was 55.2%- 57.0% and whiteness degree was

92% 1t was confirned that solid acid to be usable in

the acetylating process 3 are nordenite,

spechidptekdbnt eeldndossyaddistitecsutodb I apAl §oabbaftiorweage for
was that |oadings of solid acid may be 1 to 20w %

a“hgge5§§9e§f g %y%&yéﬁ%$n %hb%k@%ewggn$ﬁ¥g1ned In detail,
preferably 3 to wt % and nore preferably 5 to IOMA)

It was confirned that _| oadi ngs of glacial _acetic ?
3CEtB&2tHSBATPRet AE 5eééyﬂaf?n@°§Fag%s§a§ ey~ be” 383 g and
700wt %wth respect to the dried cellul ose content,
whiekterabl §edD0etwa 608 % and nore preferably 450 to
500wt % It -was confirned that tenperatures for

acetyl afl ON LRAELHOE dHd ¢l hgoﬁf@txlcﬁal%pﬁgcgégb%em the
be suitably 70 to 1300C preferably 80 to 1200C, and

nore preferably 90 to 1100C. It was confirmnmed that

agghHiL e F A owrcm%%%u@e PEet hBOrdRRt Vf at | Tig pRsddod ige, and
may be 0. 1 to 5MPa, preferably 0. 2 to 3MPa, nore
sphehetablzedditet 0 AMBcolfiEmbaivadCetiyt abhongeactddnid acid
may be suitably 30 to 300mn, preferably 80 to

m%%ognc.en rmrﬁ)h&r efw?.rt lrgsﬂsggttgol@lg)éﬁ&ie%i cellulose content,

preferably 3 to 15wt% and more preferably 5 to 10wt%.

It was confirmed that loadings of glacial acetic acid to bke
used in the acetylating process 3 may be 300 to 700wt% with respect
to the dried cellulose content, preferably 400 to 600wt% and more
preferably 450 to 500wt%.

It was confirmed that temperatures for acetylation reaction
in the acetylating process 3 may be suitably 70 to 130°C ,
preferably 80 to 120C, and more preferably 90 to 110TC.

It was confirmed that conditions of pressure in the
acetylating process 3 may be 0.1 to 5MPa, preferably 0.2 to 3MPa,
more preferably 0.5 to 1MPa.

Time for acetylation reaction may be suitably 30 to 300min,

preferably 80 to 240min, more preferably 120 to 180min.
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Next, a superheated steam generator to be used in the
steam ng process 1, a high tenperature steamreactor
vessel as a pressure vessel to be used in the
steam ng process 1, and an acetylating reactor vesse
to be used in the acetylating process will be
expl ai ned. (Superheated steam generator) Fig. .3 is a .
sch&®gtti @ aPREFART BEA (e T FINT AL OF° es‘ﬂlﬁ%‘? HEatlsgysteaning
steam generator. Fig. 4 is a schematic explanatory
prbewsef1t kehighpesdeatadirst eammgernssatar vebisgl &s iaspaRssure
expl anatory view show ng an exanple of a row of |ine

I ' line. vj [ ak ;
vBEELS EQ A e LR iR BrRRERN 175 B BRE L Lating
showi ng anot her exanple of the rowmng_of |ine parts in
repetor| Hessahdtri §e wspd Andithgr acPSY Lptoper Pragess will be
(substituting for drawi ngs) showi ng results of
eeypeihegnNts proving functions of the superheated
steam generator. In Fig. 3, reference nuneral 10

enot u are e generator, and 10A a
(nggﬁE%%??§r$€%%§ éﬁééﬁﬁﬁéyﬂ er 10A may enploy those
which is able to generate steam preferably has

capdBigl-i §s coschemeris fhgosensh vie stouebuigefa superheated
basi c structure of the superheated steam generator 10
sEBHRr §88Sr A heateing 1egison £cMbhghid SexERddaartdoyiew of the
operation of 28

superheated steam generator. Fig. 5 1is an explanatory view
showing an example of a row of line parts in the line viewed from
a point taken by the arrows V-V in Fig. 4. Fig. 6 is an explanatory
view showing another example of the rowing of line parts in the
line. And Fig. 7 is a diagram of properties (substituting for
drawings) showing results of experiments proving functions of the
superheated steam generator.

In Fig. 3, reference numeral 10 denotes a superheated steam
generator, and 10A a steam boiler. The steamboiler 10Amay employ
those which is able to generate steam, preferably has capability
of generating steam of 110 to 130?3;

A basic structure of the superheated steam generator 10

comprises a heating region Z which is realized by operation of
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a burner 20 and a heat-exchange |ine 30 conprising

pi ping. The heating region Z has heating with a

heati ng function of the burner 20 arranged bel ow t he
heat - exchange |ine 30. The heat-exchange Iine 30 is
provided with a steamintroduction port 31 through

which introduced into the generator is steam produced

aj purper 29 @gei Agheat eersndel In6A3 0 anefRr &t Bampiakingg The
out port 32 for taking out superheated steam In the

nSHPehHaRiAG St 8aY YeRel R§ afitht h@cheahgesahangm b e burner
30 schematically illustrated in Fig. 4 is sectioned

into plural .stages .of |ine parts.extending.,fr h

2 aSrfrdtd saadel Ohe lret SR At Ehelln 1 dels BTt Excnange
port 32. A sectional area of the line part on a stage
Lane B dbwweorédrdsiider & s teamgent 19thie i Pof t Blethyqypn which
part on a stage at an upstream side. Next, an exanple

iﬁf:ro&ﬁée@%ﬁ&t:ﬁesc}éﬁ@ﬂéﬁcﬁr W | ét_:@ﬁn PtRldaiceadin Ithet B8regoing
super heated steam generator 10 in the exanple shown

in Fig.. 4, the heat-exchan l.i.ne 30 arra in the.
ShBaP| i {410 300 sEE LRI SOF | RoE pord &b taBgng out
P3 on three stages extending fromthe steam
shpeérbdatedosteoont 31 to the steam taking out port 32.

The line part Pl on the first stage and the |ine part

P2 9p tﬁgesmgja@cﬁgﬁegﬁt §8Hel9c 6PNNELE HMalth eR@BBnge line
other as bei'ng rowed wup in parallel, so that steam

flow ng through the line Qart PL 29, . .
30 schematically illustrated in Fig. 4 is sectioned into plural

stages of line parts extending from the steam introduction port
31 to the steam taking out port 32. A sectional area of the line
part on a stage at a downstream side is larger than that of the
line part on a stage at an upstream side. Next, an example of
its concrete structure will be explained.

In the superheated steam generator 10 in the example shown
in Fig. 4, the heat-exchange line 30 arranged in the heating region
Z is sectioned into line parts P1, P2, P3 on three stages extending
from the steam introduction port 31 to the s;eam taking out port
32.. The line part Pl on the first stage and the line part P2 on
the second stage extend to connect with each other as being rowed

up in parallel, so that steam flowing through the line part Fl
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and the line part P2 flows in the direction of
counter-current as shown. Simlarly, the line part on

the second stage P2 and the line part on the third

stage P3 extend to connect with each other as being

rowed up in parallel, so that steamfl ow ng through

the line parts P2 and P3 flows in the direction of

ac@uRher ichergait pd Elowe i4, thBed it é€€iowrno Ofcdun@wreicurrent
steamis indicated by arrows. As seen also in Fig. 5,

lin rtsey PI nd ,P3 t a

5B S A A R Anhos BaEF by B e gl 2 ana
. And each line part PI, P2, P3 on respective stage

tegy leppl BTt ditf ftélreeﬁblﬁﬁn%'éi‘g%ff’ﬁ ieAE Py Fob%%‘é%c"sdflth each
that the second stage line part P2 has a |arger

ol HNakiagedddiniptittphirbsle $) agethb 06 tRAM f1&bin@RArough
the third stage line part than the second stage |ine

re de t he.nunber. of line r [
use fED ge%%%% Lhaet il%r}féa (|§olar crﬂf??g%c}gjﬁ%\%ﬁ% Clrrent.
exanple using two line part bodies) is set to be

InwFEe- thathastirdgriarhefffieyq odt ageaniifeipdicappd iharrows.
shown exanpl e using one line part body) , whereby the

A3€608f StaA08n b&?e PArti 2 phs tBr o¥) ded Jdt Batow G deRestages
sectional area of the f irst stage Ilne part Pl.

Simlarly, the nunber of, |ine part bo used r
PRIOY 4 BF B EORS N opBRt PRBC G Dot €2 SiRgeter)
four line part bodies) is set to be twce that used
Ahdr ebb 3ecendarst &de PRnePParn P2spehéighowhagrampleemploy
using two line part bodies) , 30
different number of line part bodies so that the second stage line
part P2 has a larger sectional area than the first stage line part
FPl, and the third stage line part than the second stage line part.
In more detail, the number of line part bodies used for the second
stage line part P2 (the shown example using two line part bodies)
is set to be twice that used for the first stage line part Pl (the
shown example using one line part body), whereby the second stage
line part P2 is provided with twice the sectional area of the first
stage line part Pl. Similarly, the number of line part bodies
used for the third stage line part P3 (the shown example using

four line part bodies) is set to be twice that used for the second

stage line part P2 (the shown example using two line part bodies),
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whereby the third stage line part P3 is provided with

twice the sectional area of the second stage |line

part P2. Hence, regarding sectional area of each of

the line parts PI, P2, P3 sectioned into three

stages, there is seen the sectional area becones tw ce

each time the nunber of stage rises one by one. That
wherebycEhefdtirhsda96f LiAg PiTe BarltSsPppPYiped with twice the
sectioned into three stages is proportional to the
sRdibenadfasdaageThel fle ddved SUpGE Naaiceta st @2m greetal @kgarding
10 explained with referring to Figs. 4 and 5, the

sleI @?. Raitasre%]'bfpezachp foiﬂ'at ?ner easlrfcs?ll\,/.el?f,t 395 A Hned into
§§5pPEa "t Conmini Tate Wih each otherin ' a manner of
turni ng back and wi nding, so that the whole of the

thage- thatrmnhgsherac BEeeant TR spadé cadApiked PRcomes twice each
conparison.with the case that the line parts Pl, P2,

tFReak Be CRIAMET Cat et A d [+ i8aGh onet BerohknearHat ars,i Beational
manner of being a straight line. Fig. 6 shows another

exa e .of .a_superheat.ed_ste ener at . ' .
alrfeﬁgg%)atrqes 1308 EérP? ﬁ%l r g\%édgg]p&icn 15"’}1&:%{ flgr%gn{%gn%gfges s
fromFig. 4. In Fig. 6, 10 denotes a superheated steam
pgeperatonalahd Plee nuwihenert dtrasH.-s exanple, a

heat - exchange line 30 arranged in the heating region

Z i gpseghé onafhd i teldnespashs fAnerfBdorP310antkplRAn@d with
four stages extending froma steamintroduction port

not 31
rgferring tc Figs. 4 and 5, the line parts Pl, P2, P3 on the

respective stages are adapted to communicate with each other in
a manner of turning back and winding, so that the whole of the
heat-exchange line 30 can be made compact in comparison with the
case that the line parts Pl, P2, P3 are communicated with each
other linearly or in a manner of being a straight line.

Fig. 6 shows another example of a superheated steam generator
10 having line parts of the line rowed up in a different manner
from Fig. 4.

In Fig. 6, 10 denotes a superheated steam generator, and 20
a burner. 1In this example, a heat-exchange line 30 arranged in
the heating region 2 is sectioned into line parts P1, P2, P3, and

P4 on four stages extending from a steam introduction port (not
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shown) to a steamtaking out port (not shown) And the
line part Pl on the first stage and the line part P2
on the second stage extend to connect with each other
as being rowed up in parallel, so that steamfl ow ng
through the line part Pl and the |ine part P2 f | ows
in the direction qf counter-current as
SBPHP aFT §, SEEFR Y3k 9Pt HfzftortnPﬁeS%%%'b’nd &ng‘éh%rtdne part
the line part P3 on the third stage extend to connect
PW bh elae hf 0t hters @gyehainkg thewkdnegpparn Paral [tdle, sggond stage
that steamflow ng through the line parts P2 and P3
ki QM Ld) dh el GELL UL O oRAUB! £ LRy EULL N paratiel,
ine part on the third stage and the |ine part
P4 on the fourth sta extend to connect with eac
sgt Hert SEa5@ Adordiedt %ﬂif’l’r%" F&eal f B Paxh Ptlhatdstfb%ﬂwme part
flow ng through the line parts P3 and P4 flows in the
pdif1eGds D tak CiedtdlonCelf Eenhte ASOr rast aseshdwn.Fi gimblarly,
in this exanple, the line parts PI, P2, P3, P4 in
tfmguj; xgég}% f2 Snetl{l?]%te'c%)ﬂ‘&h%g?e'é t%% €TRLOYaldd BB on the
aV|ng e same secfio area (dianeter
. And each |ine part Pl P2, P3, P4 on respective
thingdes hage enpledy dpf ceneeehtvitiuseeh BEher s Reing rowed up
bodi es so that the second stage line part P2 has a
ihag 441 5eCt isengha arfedh@notvhagf tHsdugi age Line mards P2 and
, and the third stage line part P3 than the second
P?L v{shé.nt HQ? ditlsrteg é.o% gft Iﬂ%gt%lil:r tcl?lrsl’:te%%e l%‘tpl.etl'p@r[t tB% line

i ne

part P3 on the third stage and the line part P4 on the fourth stage
extend to connect with each other as being rowed up in parallel,
s0 that steam flowing through the line parts P3 and P4 flows in
the direction of counter-current.

Also, as seen in Fig. 6, in this example, the line parts P1,
P2, P3, P4 in four stages of the heat-exchange line 30 employ line
part bodies having the same sectional area (diameter). And each
line part Plf_PZ, P3, P4 on respective stage may employ different
number of line part bodies so that the second stage line part P2
has a larger sectional area than tha fi?st stage line part PIL,
and the third stage line part P3 than the second stage line part

P2, and the fourth stage line part P4 than the third stage line
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part P3. In nore detail, the nunmber of |ine part

bodi es used for the second stage line part P2 (the

shown exanple using two line part bodies) is set to

be twice that used for the first stage line part Pl

(the shown exanple using one |ine part body) , whereby

the second stage line part P2 is provided with tw ce

pelré Bact ilonabreadetaio, the punker sffagéne infe tphhpfipp used for
Simlarly, the nunber of I|ine part bodies used for
thRestBbhE Stage 1iinkeppakt pP3({Hdenshowaxanyaaphei S ith® line
four line part bodi es) is set to be tw ce that used

d I
P&gl nléo(?},\%g)cﬁ.gn%g%a I nelcpagl gvhueslgete %og:hr}:(e}xvmﬁg?ggp%taggee line

line part P3 is prowded vvlthtvvlcethe sectional
parréaP bf  tthieeskeenreck astrdgeuFing qelr L1 P2 . paubpHgl nothereby the
t he nunber -of line part bodies used for the fourth

so-3d8 LtRge PRl ie R Lt 2 JROPR.0Xa0R! Ritis| 16i &l GMe kkRRional
part bodiés) is set to be twice that used for the

third sta ine part P3 (the wn_exa

2t Of i T pfdrﬁstbagraag)f w%e?aero‘y%qﬁ oiF PR Ly atgheeg|“.ur‘%‘é°er of
part P4 is provided with tw ce the sectional area of

lilne pdit dostiageubeddpacheRhitdsteger biyze gang F3 (the shown
sectional area of each of the line parts PI, P2, P3,

e%m?&%tﬁfﬂ?& f'oﬂtjsoliﬁ)yrpa%ttaggéleshrh%r @e'tst:&%%ntm:‘@e that used
I Oha

Sec rea becones twi ce each tine the nunber of
stage increases one by one. That is, simlarly

fexahPPesecexpl i afs Lieh PREEeF hhe gL e@“a’&& *351“9 two

sectional area of the 33
line part bodies), whereby the third stage line part P3 is provided

with twice the sectional area of the second stage line part P2.
Furthermore, the number of line part bodies used for the fourth
stage line part P4 (the shown example using eight line part bodies)
is set to be twice that used for the third stage line part P3 (the
shown example using four line part bodies), whereby the fourth
stage line part P4 is provided with twice the sectional area of
the third stage line part‘P3. Hence, regarding sectional area
of each of the line parts P1, P2, P3, P4 sectioned into four stages,
there is seen the sectional area becomes twice éach time the number
of stage increases one by one. That is, similarly to the examples

explained with referring to Figs. 2 and 3, sectional area of the
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line parts PI, P2, P3, P4 sectioned into four stages

is proportional to the nunber of stages. In this

exanpl e, the heating region Z has heating with a

heating function of a burner 20 arranged bel ow a
heat - exchange I|ine 30. Anong line parts Pl, P2, P3,

1P4ef qsamads byisecddi oniey shesbeatoaxahangs | eber3Gtages is
into four stages, any line part on a stage at a

downs r.eangsLde i S arlﬁbaglgeodf bs I oW A line part on a
PEPRGECLRPE AN UpstT AR LTS T SUAYTMo |ine parts being

on stages occurring one after another and adjoining

to GaclthdshexanPhes, thikehketiing rspage Fi haspheetpag with a
corresponding to a line part on a final stage is

nabkangeduhet p¥h the d pienker b8 Bl rakfe &8k 1R3; @NhkB€-exchange
first to third stages. In the superheated steam

enerator. 10 in this exa e, the__1li arts P, P2, . .
l%?? P4 - orf1tIne ge‘%eé’?ﬁ?éngbaggé’ ar e agd]qu"foeré“ecjt gw sectioning
conmuni cate with each other in a manner of turning
thackeandexohami gl iared 38 sotadptedstagde rovied iyg part on a
vertically, so that the whole of the heat-exchange

skLpe g@a%rﬁﬁ:r@%@rﬁs?@g'ﬁ@s?érpﬁlusmﬁgﬂow@\lhﬁg_pﬂart on a stage

refatively |arge nunber of |line part stages, in

conparison with the case that the line parts Pl, P2 X
ap@T PRSHF 8N iRt LER dof Wt e BAE SRIHNI PPAYARYSS BFcurring

in a manner of being a straight Iine, and that
of¥h Bit ¥ Ghinithle rr eh@rad g ntimgFt g.eakh o34er. Thus, the fourth

stage line part P4 corresponding to a line part on a final stage
is arranged below the line parts P1, P2 and P3 on the first to
third stages.

In the superheated steam generator 10 in this example, the
line parts P1l, P2, P3, P4 on the respective stages are adapted
to communicate with each other in a manner of turning back and
winding and also adapted to be rowed up vertically, so that the
whole of the heat-exchange line 30 can be made compact, although
having a relatively large number of line part stages, in
comparison with the case that the line partsrPl, P2, P3, P4 are
communicated with each other linearly or in a manner of being a

straight line, and that explained with referring to Fig. 4.
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Fig.7 shows Test results carried out for proving

function of the superheated steam generator explained

with referring to Fig. 6. A steamboiler 10A shown in

Fig. 3 was used and the test result was obtained. In
detail, steam of 1109C generated by the steam boiler

10A was introduced into a steamintroduction port 31 ,
of tHig -Jupdivsalled tsresil §aner af bed 19" Shitvth REPWEing. fenction
The nunber of stages of the line parts was five, and

o ERABOSOPOLhOhted NEtddm e epRiriatotadxbheinkdryi ke ferring to
structure based on and according to the feature

expl ained wth referri to Fig. . Lige rt _ bodi
Rl 8y & itﬁraé“sé"%’re%’éllrb%i 65"‘6? iny g Brs %gsgﬁdgﬁg%fﬁﬁ test
l ength. And Iine part bodies on any stages adj oi ning

Hegudachastdigrairgrds cdnndetaidl + cteasho bt HThgenseabfd y the

stai nl ess steel header. The nunber of |ine part

RRAEB ot e k01 62 SPLLTifHtG JdRR dPARES ANstE/BReAidodRiction port
stages is one for a first stage, two for a second

st age four for a third stage, eight for a fourth

5t §oEhana Rr EPERTET G Car [T Eeage0 APBPNEY TP b The
operated for formng the heating region enploys a
numppeanef gesadrs rdr ther 1 aneatart hemsef 1¢5000BKe nangegent of
the burner, those using kerosene or fuel oil as fue

tHRY1 A& pYsabled thdhagenHaddes PEePahLe 885 AWMSHd hekording
a water heater. As seen in Fig. 7, steam which has

1100C of steam i ntroduction Port t enper ature becones
tPghRe FﬁaFﬁéefFFE%aé?ﬁﬁeW+F%e ?ﬁﬁf?l Ko Figg 6. Line part

bodies employ stainless steel pipe of 15mm diameter and 450mm
length. Andline part bodies on any stages adjoining to each other
are connected to each other by use of a stainless steel header.
The number of line part bodies to form specific line parts on
respective stages is one for a first stage, two for a second stage,
four for a third stage, eight for a fourth stage, and sixteen for
a fifth stage. A burner to be operated for forming the heating
region employs a propane gas burner for a water heater (50000Kcal).
For the burner, those using kerosene or fuel o0il as fuel may be
usable in place of the propane gas burner for a water heater.
As seen in Fig. 7, steam which has 110°C of steam introduction

port temperature becomes 185C in the first stage line part, 272C
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in the second, 4059C in the third, 5800C in the

fourth, and 775CC in the fifth. Tenperature of steam
rises al nost proportionally to and follow ng rise of

t he nunber of stage as above, and steam of nearly

8000C was able to be taken out of the steamtaking out
1ROl he NRAMMNI b 6o ocSLGARLLNLLLLL O gRRESENIG EEQrEHe and 775C
st eam |ntrdducP|on port was determ ned to be 0.2Mra.

Wth the steam taking out port being kept open, ,
{BrERS e T { REMPPRECES (O GiFS FhELFF7 SHiRa5 § PEPROTEionally

stages was kept constant near 0.3MPa. There was not
thoamd fidatowimessiise eXtuhemelhpber sef satagehessdlsmm, and steam
taking out port in conparison with the steam

i.ntroductj port. Fromthis, i foupd t :

oﬁr%%aéﬂ#}é glrg)ﬁbg%fwaé? fafbclleenrpgyggfta%%]%vé%scnggpg?? {%tcﬂmegatkéng out
formthe specific stage line parts may be a feature

pesberi Mieanvyleidd, of tapButi N eRvPED rPEHELES venbp thfe steam
nunber of stages. Further, ultra high tenperature

iateadu et i 558 t ke Ricarmaheiheosbeam 2miki Ngwagh pbet steam
was supplied at pressure of 0.1 to 5MPa to a pressure

tg %%% o&grpc?c’gte%rgin Rc(eo%e% ego §§es§19 geing:@{ei %.q.nteoparts on
Steam ng in a nmanuffactdring pfotess of cel l'ulose
acetate using corncob neal as a material. It was
thenfirseda Faftht peagepardredicdd SPRARRBEMA L & MFa. There

usabl e as an efficient source of supply of _
wggpx%@efa;lg% sheampiessthe Hesa okikbe st afd Bgeam taking

process.
out port in comparison with the steam introduction port.

From this, it was found that pressure proof efficiency of
the line part bodies to form the specific stage line parts may
be a feature covering a level of about 0.3MPa irrespective of the
number of stages. Further, ultra high temperature steam of 775C
taken out of the steam taking out port was supplied at pressure
of 0.1 to 5MPa to a pressure vessel for steaming process so as
to be applied to steaming in a manufacturing process of cellulose
acetate using corncob meal as a material. It was confirmed that
the superheated steam generator is usable as an efficient source

of supply of superheated steam for the purpose of the steaming

process.
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(H gh tenperature steamreactor vessel) Fig. 8 is a
schematic longitudinally sectional side view of a
hi gh tenperature steam reactor vessel. The high
tenperature steamreactor vessel conprises a reactor
vessel body 40 and a cartridge 50 in the formof a
e C t] i,s filled. The
(Egggtgﬁh Sgggﬁp%ogLégﬁ %%§%#%#E§%%ﬁ$ )conprlses a
| ongi tudi nal |y eIongated trunk 41 having at an_upper
par tFig-sBebm? srbeBatEFnEP POt AN Ay éﬁcélPB‘?\érsb‘é‘l‘t"le“ of
a drain outlet 43 and an air discharge port 44. In
at RegBXa8Rp &xat e rAALIDIrURIDR! vieSseDl OVIHiehidih th@perature
top with a pressure gauge 45. The cartridge 50
onprises I|nd i cal bod t he . formaf e
elngrgﬁgngd a? The“Up %#sen euﬁfﬁﬁﬁﬁ 9 A qo?#%ﬁmﬁo and 2
provi ded wi.th a bottom plate 51 having a Iot of
capsridges562id orhalfow g st bumked 1 ovpigthcaddiecthge chips
same, and a tubular trunk plate 53 rising fromthe
thottomilat erhd P ddSr RRsIsRNERYdy T iGakbliegarl cofiprises
mounted in a space between the steam introducing port
4 tl et ai.r_di.schar ge Rort 44 i nsi de
]ﬁde“grletéhc{] Lj\}é’s%Je?n%ao%@cgﬁﬁu k%% HE neransﬁ?? é’ar%aSteam
the bottomplate 51 of the bottoned cylindrical body
ipyredichny heorari2r ddea®@ ilowkar pett & k@adnj gutlet 43 and an
attached a net body 55 (mesh) which has air holes
a§gahh§5hépg§'§§rttm@n hﬂ?tﬁﬂﬁ%&ﬁﬁ@ﬁeSthE tRackekt 9Bksel is

plate 51 for steamflowng 37

provided at the top with a pressure gauge 45. The cartridge 50
comprises a cylindrical body in the form of a bucket being opened
at the upper end and having a bottom and provided with a bottom
plate 51 having a lot of apertures 52 for allowing steam to flow
through the same, and a tubular trunk plate 53 rising from the
bottom plate 51 on its periphery. The cartridge 30 is mounted
in a space between the steam introducing port 42, drain outlet
43 and air discharge port 44 inside the reactor vessel body 40.
On the inner surface of the bottom plate 51 of the bottomed
cylindrical body.by which the careridge 50 is formed,-there is

attached a net body 55 (mesh) which has air holes smaller in size

than the apertures 52 of the bottom plate 51 for steam flowing
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through and is nmade of stainless steel or rustless
steel. Fig. 9is a front view schematically show ng
an appearance of a high tenperature steamreactor
vessel. As shown, the reactor vessel body 40 is
provided at the upper part wwth a lid 46. The |[|id 46

is detachable throu i i 7. I'g 1
chobSh AR, E hOASUOR £ L ONEN ML IPUL sbra e bhder.
inside to be detachable. In the.hi%h tenperature

st edhgr-e8ciora visxdl vdavsercheragigallypphewinhan appearance

cartridge 50 filled with the collective chips T to be

oFUbheghat i R JH05e55€E Wt BrSicaali.s ApUSREm, Ntidi@eactor
reactor vessel body 40 as shown in Fig. 8, and high

te ratyre, syperheated, steam fromthe steam .
vﬁﬁ?@idﬁ%#%d“é&ﬁtpﬁﬁv% e%dﬁb%%@dypqﬁﬁ p%ﬂ%é?%ﬁh egrd 46- The
st eam passes through the layer of collective chips T

ladd4 §oes dnttadhabdigghrhegbt eamditaninsemegnes4®2 dthe lid 46
the bottom plate 51 of the bottoned cylindrical body

i0 fQfdpddecsachhbdge tnR0. c A HRAM @NAcLisGHI Anside to be
resi due and gas from hydrolysis reaction flow ng out

of the steamflow apertures 52 are collected through
PHBCHPRI R outl et 43 and air di scharge port 44. The
hi gh tenperature steamreactor vessel may be usually
pl urial ke usiadll & eaperanstral $eehn repartalr] ebssel tdrats whvarted as
one of the high tenperature steamreactor vessels is
avaQPeEﬁQ'égktﬂﬂ@%e 88 filled with the collective chips T to be
subjected to be processed with steam is housed in the reactor
vessel body 40 as shown in Fig. 8, and high temperature superheated
steam from the steam introducing port 42 is supplied. The
superheated steam passes through the layer of collective chips
T and goes out through the steam-flow apertures 52 of the bottom
plate 51 of the bottomed cylindrical body to form the cartridge
50. And steam and liquid residue and gas from hydrolysis reaction
flowing out of the steam-flow apertures 52 are collected through
the drain outlet 43 and air discharge port 44.

The high temperature steam reactor vessel may be usually

plurally usable and installed in parallel so that when one of the

high temperature steam reactor vessels 1is in operation, the
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remai ni ng ones nmay be subjected to collecting and

replacing cartridges and filling and taking

collective chips in and out of the cartridge. By

this, such convenience is provided to enable

conti nuous operation of hydrolysis reaction process by
use.of pluralit f. high t ratu e o] :
c§B8i 8o P pHER Y B, SR L GRS B8R0 SFepracing
applied with the net nmenber 55 for the purpose, of
cprbERdeE AGEDIELdd L NgaRtitpkign cohbPFelvHaNiPS trgrspout of
In case that there is no fear of flowout of chips

theosat e aper t wyesnb2, odudihe diviehaenpkai & lodianksot enable
a larger particle size of chips of the collective

hi T, th 5 b it ed .
BBkErabtr B es AT ooy br BTy R h R g ERE PP use of

that collective chips T after the steani ng process
phayabety epbvietigh oymstieara twinteh sttiearc geecitdgeVEFBAL St he
react or vessel body 40 and be subjected to

aft eh- theAL B -exdrpoRt, Y kaki BErteagyOrsyeSsSalppliied wibh the
is a front view schematically show ng appearance of

an acetyl at.i react or vessel.. The acetyl at.i.ng.r.eactqr

NGB RO i PcEhs RS AroRt PAORESSB0F Hav g e cRips of
inlet 61 for cellulose content, an inlet 62 for solid

spal Aty stargnidlsobide acilh caneitfiatt thedefiy nouperhedt ffow-out
steam serving as a heat source, an inlet 64 for

o8l ¢l AH itheaghdredrdE AN QULhet bdBBom GEIdtH GI€thanks to
acetate 39

a larger particle size of chips of the collective chips T, the
net member 55 may be omitted. The high temperature steam reactor
vessel when used enables that collective chips T after the
steaming process may be removed together with the cartridge from
the reactor vessel body 40 and be subjected to after-treatment.
(Acetylating reactor vessel)

Fig. 10 is a front view schematically showing appearance of
an acetylating reactor vessel. The acetylating reactor vessel
comprises a superheat jacket 60 having an inlet 61 for cellulose
content, an inlet 62 for solid catélyst and solid acid, an inlet

63 for superheated steam serving as a heat source, an inlet 64

for glacial acetic acid, a drain outlet 65, cellulose acetate
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outlet 66, and an inlet 67 for additive, and an

agitating blade 68 inside the vessel. The acetyl ating
reactor vessel may properly enploy a material such as
stainless steel and titaniumapplied wth

anti-corrosion treatnent in response to requirenment of

Pet IRt &Bccerdenr imlekitd proofrdadhtitawviany Ringhgitating blade
rigidity. 40 What is clained is: 1. A nethod of

smAdkaat Whege ££41 Ul @90 oAl alA iVl ¥E ¥k YB8sel may properly
followi ng steps: a steam ng process wherein collective
chips of a wooden material, ta which sqlid catalyst .
SREY 1% "REEEA i PROR PR HEHE 5t dhfitlo®iPhbt BBy B applied
subj ected to steam ng, whereby separating cellul ose

Wworh ent i -andrani e éirplineny jpr seepsnakdrei eqeheenent of being
separated cellul ose content separated through the
SteAM Mt AMOGRSY pbTobisl shasHRLeaLeRi 4R Py &T Yy NT

process and is then subjected to acetyl ating ile

being pressurized together with solid acid so as to

obtain cellul ose acetate. 2. A nethod of

manuf acturing cellul ose acetate as set forth in Caim

I wherein in the steam ng process the collective chips

of a wooden material to which solid catal yst added is
acted wth superheated steam of 400 to 8009C at

pressure of 0.1 to 5Mra.
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3. A nethod of manufacturing cellul ose acetate as set
forth in Caim2 wherein in the steam ng process
solid catalyst to be added to the collective chips of
a wooden material nmay selectively enploy one kind of
substance or plural kinds of substances anong
4H€§ifynpl th%nL%qmoxide, cerium oxi de, yttrium oxide,

or i'dm“A1"6Xi d&7 tin oxide, zinc oxide, manganese
oxi de, al um num oxi de, silicon oxide, and vanadi um
loxiddene thodh miptiveh Hfc midfactadlivg seeldafitede dagtodivdny the
as set forthin dCdaim3 wherein |oadings of the solid
AWMy Istepst0 20WM % With respect to the dried
wooden material. 5. A nethod of manufacturing
cellul pse acetate ﬁs set forth in Cbain12 wher el n a1
PEFEFRERI HIAS ST ERPPS BRI GTEd ien CPhRS 4 Pelpfieh materia
chips is 0.01 to 5mm 6. A nethod of manufacturing
teeWhikbbseo hickcatte 1gs tseddddritshacped GrigiimsSpeimbeekadi steam to
the steam ng process tinme of applying superheated

ﬁ%k%%@@i§e1§u5?eé%%ﬁﬁﬂh é%eaﬁi%% h99e9£b93§@55¥§ﬂ¥dd“lellulose

{
cel Tulfose acetate as set forth'in Caim1 wherein the
acetyl ating process includes a process in which the
Qﬂﬂqe&Foséngontent and glacial acetic acid are caused
to react with each other to produce cellul ose acetate
apncdcatelbcinacptocess wherein the separated cellulose content

separated through the steaming process is first subjected to

purifying process and is then subjected to acetylating while being
pressurized together with sclid acid so as to obtain cellulose
acetate.

2. A method of manufacturing cellulose acetate as set forth in
Claim 1 wherein in the steaming process the collective chips of
a wooden material to which solid catalyst added is acted with
superheated steam of 400 to 800C at pressure of 0.1 to 5MPa.

3. A method of manufacturing cellulose acetate as set forth in
Claim 2 wherein in the steaming process solid catalyst to be added
to the collective chips of a wooden material may selectively
employ one kind of substance or plural kinds of substances among

platinum, titanium oxide, cerium oxide, yttrium oxide, thorium
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8. A high tenperature steamreactor vessel to be used
in the nethod of manufacturing cellul ose acetate
conprising: a reactor vessel body which is hollow and
has at the upper part a steamintroducing port and at
the | ower part a drain outlet and an air discharge

?edcioQ?rt 1%%eogkdgeg%¥%é£k§§%lé%?d aﬁﬁh@ﬁuﬁ oxide,

42 "pe process st eam and nount e
|n a space between the steam_ introducing port, drain
sblirer entled ranfl SEHAYe OO %ensi de the reactor
vessel body, the cartridge conprising a cylindrical
sboglymdeidg g eaed raktuifengupPer ubhge antbthas R aet forth in
bottom and provided with a bottom plate having a |ot

C?alm %Eg%ng ?ég ru%gt§§ éyPl LLQ £Pr%P%hu%Q%wt% with

ate r|S|ng romt ottom
pI ate on its perlphery 9. A high tenperature steam
regpet brtwethe|dipheansed imgteriethod of
manuf acturing cellul ose acetate as set forth in Caim

58 Mhed@idn ANrbherbbRakifyrtaccusdde Medfir Gt e forth in
pl ate of the bottorred cy i ndrical body by which the

artridge is forned attached. a od .
bt g s e TP as TS eI Tes o SR A et HEed Bp T peltective
of the bottom plate for steam fl ow ng through. 10. A

chuper heal e¥ll stedmmenerator to be used in a nmethod of

manuf acturi ng cel l ul ose acetate conprising a

6h%@ﬁ&gﬁﬁnﬁQ&embhﬂ@acturing cellulose acetate as set forth in
Claim 5 wherein in the steaming process time of applying
superheated steam is 15 to 240min.

7. A method of manufacturing cellulose acetate as set forth in
Claim 1 wherein the acetylating process includes a process in
which the cellulose content and glacial acetic acid are caused
to react with each other to produce cellulose acetate and acetic
acid.

8. Ahigh temperature steam reactor vessel to be used in the method
of manufacturing cellulose acetate comprising: a reactor vessel
body which is hollow and has at the upper part a steam introducing
port and at the lower part a drain outlet and an air discharge

port, and a cartridge filled with collective chips subjected to
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whi ch has at one end a steamintroduction port and at

the other end a steamtaking out port, is arranged in

a heating region, and is sectioned into line parts in
plural stages extending fromthe steamintroduction

port to the steamtaking out port, and a sectional

area of the line part on_a stage at a downstream si de

b£3PHRFAYS Fhrge™ ehaAm 04 TGRRERE T rfo SPAFE BRTECSE atgbe steam
at an upstream side. 11. A superheated steam

igemedatongtmoe dsedni sutaletetindda bf diverhdfract ppihginside the
cellul ose acetate as set forth in Caim10 wherein

r%lggt§§c(,iagggh_ggg§l' of the line part on a stage at a
ownstream side 1s predetermined to be twi ce of that

of the line part on a stage at an upstreamside, the

thenea phF t 9D MPHILS Bnc B IR c A0i R DACRAT T 3t the
anot her and adj oining to each other. 12. A superheated

upbeaneaenefatiodvimngy ke bisedm and pedhibdedfwith a bottom plate
manuf acturing cellul ose acetate as set forth in Caim

h:H?i ege.l.lcnc o_.lfl Q%e aﬁé %reé‘jbﬂé%‘%n%'&&a‘&f tloI Bfow through the
co nicate in paralTel to eac ot her 1 n such way

that steamflows in the line parts in the direction

sefegopnt et tUbmharahgupher i erisdmy frampehe RYdiWs PLgte on
formthe line parts on the stages at a downstream si de

ilts ppeegréeyined to be twice that of line part bodies

to formthe |ine parts on the stages at an upstream

QS.’ilg%igthhgerlnéngga 1?1% Sst%%imngeactor vessel to be used in a method
of manufacturing cellulose acetate as set forth in Claim 8 wherein
on the inner surface side of the bottom plate of the bottomed
cylindrical body by which the cartridge is formed, there is
attached a net body having air holes smaller in size than the
apertures of the bottom plate for steam flowing through.

10. A superheated steam generator to be used in a method of
manufacturing cellulose acetate comprising a heat-exchange line
which has at one end a steam introduction port and at the other
end a steam taking out port, is arranged in a heating region, and
is sectioned into line parts in plural stages‘extending from the
steam introduction port to the steam taking out port, and a

sectional area of the line part on a stage at a downstream side
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those on stages occurring one after another and
adjoining to each other, and furthernore, all the
line part bodi es have the sanme sectional area of
line. 13. A superheated steam generator to be used in
? nmet hod of manufacturing cellul ose acetate as set
orth.in Claim12 wherein 44 the heating . .reqgiop has

bReRE HEF I IFAEERE Fritt GB6r L POy A7LRrE® RBUH BgStrean
bel ow t he heat-exchange line. 14. A superheated steam

sgererator to be used in a nethod of rmanufacturing

cellul ose acetate as set forth in Caim1l3 wherein a

1hi.Ng Ralde AR A fd NAle 5t Al d S angask belaw fnl knBethod of
part on a precedent stage. 45

manufacturing cellulose acetate as set forth in Claim 10 wherein
the sectionél area of the line part on a stage at a downstream
side is predetermined to be twice of that of the line part on a
stage at an upstream side, the line parts being those on stages
occurring one after another and adjoining to each other.

12. A superheated steam generator to be used in a method of
manufacturing cellulose acetate as set forth in Claim 11 wherein
line parts at each section of line communicate in parallel to each
other in such way that steam flows in the line parts in the
direction of counter flow, and the number of line part bodies to
form the line parts on the stages at a downstream side 1is
predetermined to be twice that of line part bodies to form the
line parts on the stages at an upstream side, the line parts being
those on stages occurring one after another and adjoiningrto each
other, and furthermore, all the line part bodies have the same
sectional area of 1line.

13. A superheated steam generator to be used in a method of

manufacturing cellulose acetate as set forth in Claim 12 wherein
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the heating region has heating with a heating operation by a burner
mounted below the heat-exchange line.

1l4. A superheated steam generator to be used in a method of
manufacturing cellulose acetate as set forth in Claim 13 wherein

a line part on a final stage is arranged below & line part on a

precedent stage.
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