SPECI FI CATION Title of the Invention Mthod of

manuf acturing cell ul ose acetate, H 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 SEEGLEZCABIAN net hod of
manufacturing cellul ose acetate, particularly to a

rethag: of, gmenputactuni ng cel lul ose- acetate useful as
a material for biodegradation plastic: by using

wooden material s_including chips such as "cornco
meale thodad FERY RS C Wartd COHARES e o ot BF Yenperacure

manuf acturing cellul ose acetate wherein steam ng or
stcookirgpator] owspeasssed iis ehabbede meidhadehyadratiuprerheated
wWith interposing sulfide is made unnecessary in the

s O Y e 11G R %gaslhntnenymgwé@h@é cel | ul ose
acetate on the basis of such processes that

%%gregated chi ps of the wooden material such as

OB hedl the PESAEd°And the cel | ul ose content
separated by the steanming process is purified and

11 hereaftit e tReetytvatedon Further, the present:
invention relates to a high tenperature steamreactor

ves;g% gé%Jg%tu§ggehgigﬂer£9£€g§“ﬂganﬁgpﬂgdoéf ﬂanufacturing

cellulose acetate, particularly to a method of manufacturing
cellulose acetate useful as amaterial 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 acetylating 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
separated 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



manuf acturing cel lul ose acetate, particularly to high
tenperatture steamreactor vessel suitable for.ca
u.sing hydrolysis reaction to be carried Qut in the
foregoi ng steam ng process. Mreover, the present
invention re J.ates to a g*nerator of supe.rhea:_ed
steamto be used in the hydrol ysis reaction in the

Ln nmet ho manuf ur|n el | ul ose cetate,
RIS 8 Tae St most e s mctgléﬁgraf T Phign
espem aIIy structured so that st:yampr. ensure is
P TRHU bR shaPArcedtsr veasst eamtap é?rzfr?&sangt}yéﬁplysis
outlet. of a heat-exchange piping arranged in a
theatting tegioraandeal o Wat ehei foitdweihor m@dm:‘stge@m*pbsss.
made superheated to a ra high. tenperature .eve7.

DesaidRbi,on, ofnd e Behor i @fdn tASE OF i 1@ st eodasg:ém&er of
of Japanese Unexam ned Patent Application paving

behr % <9n eam OObl\/l- 27%'(:16in h%rg Q}?oslybsel ayé‘loqi in the

suc 5 “franufact uf I ng “cel | uFdse
acet ate that corncob s dried and c ruched_to be
PoRgered saeidoflo dbt ai RERGIATEIB "fe: £85I LGART ch acetate,
corncob neal first subected. to steam ng process
roserdiiagly o thyde ol syppieshefodd owedabhy eparabr ngesrelcidlly
matter through a . :.l.ter deice so as to obtain

Ol 08€ s6HNE e ANl e RGOt M a1 dgo bha Lelhkdbhesea steam
content to obtain cellul ose- acetate The

ﬂh%\éeaﬁgnat ISQQQH g@élheQ:d o@f rgpe—a-tuteggﬂalzjr{d%aPQQ:Lhé”%nged in

acetate carries out the steam Nng Process In such

ressure vessel
£ heatL{ng reglson 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 having publication 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



in such condition as that corncob neal to which water

has been added _s -placed therein and kept at
tenperatures 1.5 (t to 20:, and pressure of 20 to

29MPa that brings water into "subcritical state

(which is a state to happen i nmedi ately before water
adeadiangar tpe § ousupes criebincay stoakek"in shohdepagbsuthgessel
steam ng process performs a process enpl oying an
Iﬁﬂﬂﬁﬂ§%%gdg%ggho£sapﬁ%5 dﬂﬁmkﬂgheaﬁoE@t@ﬁlé%ﬁ¥a€3¥ has been

oused 1 n a closed cy er to conpress materia
whil e extruding the sanme. The condition for the o
addeshriisn@lpredesberpant Al keRl S& dEMprsasssePs 8Bt tamPO ©
kept at tenperatures 150 to 250t and pressure 20 to
arkdWRas shdket Bernpre, 2oleastieatiirg nopr eeess istadaptoegitical
todshorten ti me necessary for the steam ng process by
| ng, 19, carncol ueh, [

e e O AT A S
nethod of nanufacturlng ceIIquse acet ate enpl oys, as
umclet Vi IRy igriceds S tage ) SepaFat &t alel 1 Ui & (EGidst Process
after the steanming process, a process of adding

p &CES il aanﬁ&hﬂﬁeﬁ@do§Uh§Qﬁi@x§§h316ﬁ)ﬂdﬂtto&eﬂﬁpafixhs that
cellul ose content to cause themto have reaction.

Further, the fore t
r%tsaé:da% ﬁ S?Ih%w gltoélg o:}ggpre)éggjgs?dgg {J.erla‘ ero tﬁgg?}gj?éey%materlal

cl osed cylinder serving as a pressure vessel the
wisicreewx havid gy &hises pmal  flhieghend Btigt Aot edtP EFFéhlng PEGIESSIS
becom ng shorter at a point nearer the utnost end,

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



and a heater for heat i.ng the closed cylinder. And

wat er supplied together with a material into the

closed cylinder is heated to 150 to 250 Y through

function of the heater to generate superheated steam

The superheated steamis able to be caused to act on
witthef ARt @ditah bR R OAPP EESEE tah dP et LR Y EHE oSt end,

screw. Sunmary of the .invention According to the
an®®hhod wofr FapWactiug fige caldskwlkosel aceinat e Andiwolcosedpplied

in the foregoing official gazette, "corncob neal”

which dealt_as wastes .by agric I .at
totgr?é:ﬁlrero%qml%léx%e%%%erllsael e |Oci%lr?t fu’yk/ggégbfi\é@{aﬁs%e{llsr%t erfard ©°

for cellulose acetate. Also, wth enp.loying, as a
15fat eei &l50f 0 bibdeggladdtuinet iphasti cthecdldaflegseto generate

acetate manufactured with that manufacturing nethod,
st‘aelrfhteia\(:%ldl/-stéimj srenabpednt o s@NHAGt HEeable to be caused to

bi odegradati on plastic at | ower cost. However, the

conventional method. of manufacturing cell ul
aSHc8Fat Re TS gﬁéngoﬁ%T?f%%%e46?ggﬁégﬁyﬁg§gpbgg§sscrew'

as kept at tenperatures of 150 to 250C and hi gh
Sypmegyulcdg ¢ghe20nvenRO9dPa. Hence, a pressure vessel to

be used for t:he steam ng process needs to use the

cl oged, Clnignder ¢ Mbi e iRusesS nanseaevht heg eddLiNasehiagbtate

ef ficiency 'of pressure proof and having functions of

conpr essi n 4 .
discr{%sed in %he 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 cost.

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

efficiency of pressure proof and having functions of compressing



and extruding the material. Thus, high cost to provide
the pressure vessel was a problem Also Chace was a
probl emthat necessity of handling sulfuric acid in
the acetylating process |eads to high danger to
assunme, The present invention has been designed to
over cong, .t hos probl ens. ohj ect. of pres -
andn i i % ¥ ﬁt}aoRﬁrdlg‘El a Arr]rrehtlhéddqblfg%rmén@u ac‘tgcgr?ﬁ%nde the
cellul ose acetate involving steam ng process and
pracetyleaveone process mivdrlem t Rapks Eoelm YanpeRtiopédem that
feature of particularly |lowering pressure in the
négé%%QEng@rggﬁéfinérEd¥¥H¥¥a %@@d“ﬁhhtﬁ&“hdéﬂ%ﬂﬂﬂih@n@kocess
art, a pressure vessel to be wused in the steam ng
process needs only a low | evel of pressure proof
Legasi GreRdyh ﬂaf‘%?%/h%? YDH]ELT" of the present invention
is to provide a nethod of manufacturing cellul ose
acettat @rahsemei nnivanthen heet yéan i ds prockdy gvercome those
cel lul ose content separated after the steam ng
P GRS Hﬁeoﬂqeéy!éf”ﬂﬂé5¥¥é%éﬁﬂ(ﬁhdéﬁ¥$%ntgshkghprovide a
anger to assune is not needed. Further, the present
invention is to provide a_high tenperature L_:tteam .
nert ARGt Gif RIS SHFOR % ST RBry AGEREIE 48 7g1VIn0 steaming
hydrol ysis reaction vessel for steam ng process in the
prc@ic@gobng aatylf At a i prseceds refincehbukose acetiaventive
and has a sinple structure to thereby be made at a | ow

fé§¥gﬂag?%%ri&tﬁ?L?E&ﬁbJéiiﬁ%pressurejjlthesteamingprocess

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 is to provide a high
temperature steam reactor 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



an object to provide a high tenperature steamreactor
vessel suitable for collecting and re-using effective
contents contained in drain and exhaust produced from
hydrol ysis. Myreover, an object of the present
invention is to provide a superheated steam generator
swwhictnis touthabélyy bsabbkde as alogowp e offagépcpatihy, it is
super; -heated steam having ultra high tenperature,
aﬁoébiggtSﬁgaﬂiaﬂhﬂ§Q§e§§gﬂnté fON8a0i NNt am reactor vessel
manut acturi ng process of cellul ose acetate, and has <:
sinmple structure to thereby be made at a IOM/cgst. e
sperah faF 9Pl Lec ti 89 &y BB REL NG ILREEpYRSENEentS contalne
invention is to provide a superheated steam generator
imhdedi meeds ecxmlaysa pebdticeel Yrbownyévelyofs. pressure
proof efficiency thanks to provi ded neasures producing
Supﬁw@@feeid, steam ek cULEr 8n 0 Ghe LEIPELALUES oAt 1 & to provide
relatively .low pressure and taking out the
super heated steam A. nethod of manufacturin
2 colPef A At 1B KLGHATRF 8 it L predd®® nvérditén 25 @
i nvolves. the follow ng steps: a steam ng process
soeF€i B £Col & eEE 4 ven € hispp eath ca twaodete avat eraivalngt ouivhiegh high
solid catal yst added is acted with superheated steam
téé)éigﬁ§¥®/ %%rSth%Ct%geggiﬁgeagggges&he{ﬁbythe foregoing
sébara I'nd cel'lul ose content, ~ ahd an acetyl ating
process wherein the separated cellul ose ,
maThf a1 Siesa ratose stshrodu gie e cstce @fistd tsr o é@8ls higg @ simple
fir-t sub:ected to purifying process and is then
s St} e cted ot @h@ﬁ@ﬁ})"b@t hadg aid @ow 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 steam.

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 cafalyst added is acted with superheated steam to thereby
be subjected to steaming, whereby separating cellulose content,

and an acetylating process wherein the separated cellulose



bei ng pressurized together with solid acid so as to
obtain cellulose acetate. In this invention, the
col l ective chips of a wooden material may use a
necessary anount of chips fromcrushed core of corn
(corncob). According to the present inventjon, it i%,
CYUGIRedPAE CERERAPHEE HHFaf " cPamiy @5m°ﬁaspt%gé§§tm Jfcted
is carried out by applying superheated steamto
t€ehlreclyive phopss ofanbadenhemet@ricalteds tpeaforyied- wid while
solid catalyst bei ng added. Thus, the steam ng
beplr%c g%::pzeedsnpg Qiﬁ[e]pe{ligﬁmggl"ilh QJ i3t 'é’cﬁl Xsl OW obtain
press . Steamn rocess is such process that
coIIectlve chips of a wooden material in the fprntot
cldrMlices ot apendet it if dOFGntioget hBE AP the Sty chips of
catalyst in a pressure vessel, and steam having ultra
a hbgheherqerndtalr ay Sisfeed neick swas yfounchtt hatcrsigls drom crushed
catalyst may sel ectively enpl oy one kind of substance
~or. plaral  kinds of, eubstances anong pl ati num
i anluntoX|é cerluntoX|de yttrium oxide, thorium
oxide, tin OXIde zi nc oxi de, manganese oxi de,
al i FrAAiod deo Sinle ciore ot deinBABt Yamadilém ok ggopted the
Particle size of chip sinple substance contained in
t G ieGld e LhiPse | St psef ey aplychHss Obwicomibnchengéd out by
conver si on. In case that particle size of chip sinple
bstance is han that exten a in th
Y o S T CHTHS SPe TarG rs o gl @ wooden

steam ng action wth superheated s Lear does not
mqﬂqgngu 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.



or cover the whole of collective chips, whereby

uni formsteamng action is not readily obtainable. By
contrary, in case that particle size of chip .=sinple
substance is higher than that extent, chip sinple
substance is too large and there is a fear that

15 8a. NPa ¢ 3GlQR1W § 1, SupeEheatat3eaih 9P €aCh sChbper than
si npl e substance becones insufficient. To ellnlnate

such defect, it use] ess] t akes tinme
Rl VHER St N B 1 U1 SIS G gf SGNTRe ST Hpf @re herd to
substance is in that extent, steamng is perforned in
bafotnxed sshamtinlgi aret i ¥ etistseprirhgasetiisoream ddes not prevail
super heated steam fully covers or prevails each chip

oélcmele% SHDSEANGE, £ NG 1the sWholg; L of Rl dLat LNerShh Q&eamng

Is uniformy equally steaned to |ncrease recovery of
cel l ul ose content, Wen the wooden material is

Aot PRl t TRAE WY PG e %ect ifVe THitg s in case that

preferably 0,05 to 2mm and nore preferably 0.1 to
péﬁﬁﬂ&ieymeacp@thipb&m@ﬂé&dhsﬂhdﬁéismu&mmnﬁhihihaoextent,
:m sizes of chip sinple substances contained in

cﬁ%ﬁ £i¥% QEB%C@Q% %#ég%é&)ﬁgpgh§z§fggﬂkﬂgt@ﬂé$mlng

eate stean1to ctlve y carried out
thereby provi di ng such action that tine for steamn
agirigtessitls FeRRFrsAte! shibttenetl SAENt Shpér SLTPEs éﬁl@stance
pressure of superheated steamas the conditions for
bedRAIE NG PPFFGRSSndl.e readilyicont robdlabletedgadithgsedfessly

solid catalyst to be used in steam ng process
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 1is
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 1lmm, 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



is preferably 1 to 20wt"s with respect to a dried
wooden material. Solid catalyst is inferred to serve
facilitating steami ng action wth superheated steam
at high tenperature and pressure. Suitable kinds of
catal yst: for use is selected anong the foregoing
stpl dtd mgimandt § ¢repw it e sde pdeer ¢ s oxicde supeehe b oadi vtgem as
of solid catalyst is deternmined with weight of the
tﬂglégkéM¥¥y%% q@Ee%k@Bmﬂng @8@@&9 aﬂélfég&iﬂﬁuabntrollable
| oadings is Iess than the foregoing extent, a
sufficient catalyst action is not shown. V\hen saol i
catW3&tn9g LLFPd InGrE2t Kah FRaPS exteNhtin esftfeéaéntln@f process
the addition becones saturation and solid catalyst is
icomstigedbiln Vabmovir gase ofspast ng gameobwasdéhaaterial.
wooden material, preferable loadings is 3 to 15w %
Séﬁ?ﬁ gQEQl?E@E%!%Qer??&QxJ9@&%@lfbéﬁfiééyf%%oéggamlng action
st eam ng process, ective chips of wooden nmaterial
to which solid catalyst is added is preferably applied
Wit RUBEPRPHed 68 e 681 450 PG 280OE Htd presefe: GPpitable
0.1 to 5MPa, in the steanmi ng process according to the
kiprdesentcataveRti Oy ussUpes Beat edd sneam tlenperatuieg pSatinum,
hi gher by 250 to 550TO in conpari son with the
£GMMEA Lonal MELDOG oe,{eJJ eddf Atoblengd PEAUNINGehayst
e sp eCi f1Cat T on, ressure Tor the process :
to SNPa | ower by 19.9 to 24I\/Pa I n conparison with that
iscotpferitiigiedl wigtthoteidhdr ©F stiper Aeht@dvepeam paterial as a
obt ai ned by use
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. In 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 800°C 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



of a boiler (superheated steam generator) separate
froma pressure vessel which is used for steam ng
process. Thus, a pressure vessel to be used for
steam ng process requires only a particularly |ow
| evel of pressure proof in conparison with the
b&PMEMd @Fak heexpapl £icd hiefebywhiateablry seadact sig waStprocess
for equi pment. Cellulose content obtained by applying
to cold ective ch| s of den erjal super.heat
O eanf% 400 6 ?Dgrgssu?§£of ﬁ- #ﬁ?rgﬁﬁia%ﬁ§h that
high in mhlteness and is not inferior to cel | ul ose
cgomrartonadbnathed- i Merive saBerusi e chteeani agbgqained by use
material. As a result, it is appreciated that

o €8lddihese £omd a4 bt §t@§rﬁi gb.YleE:B@oiﬁ %@'ﬁa&ﬁttepﬂ’ﬂﬁ@§9pressure
according to the present invention is high in purity.

eratures o per eated steamin
veokE th ST et e R AP S0t £ THgPe DPBFaraBRy eeo!
550 to 600 t Obtaining superheated stean1|n this
tq degesed fleenpepaning@rae st reabyreasynlarricul @elgrly low
super heated steam of 550 to 5?0t can be obtai ned by

14438 off ap £§£§&fé/e%¥08f13§9 sbeam-gepar atieh. tGandiddvitional
for pressure for the steaming process nay be

controlled in the faore 0|n extent of 0.

TG ablg oD Ty SPRACt B Mt & opr BFBHRBTY: 0 % g Lose
1MPa. 0.5 to IMPa is I.om1 pressure which serves to

cdrrem tnodlatd Inddcby i babeyiedudtd oo ofectoiste ¢loips of wooden
equi pnment regarding a pressure vessel to be used for

mattheerlal superheated steam of 400 to 800°C 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 steamof 550 to 600°C
can be obtained by use of a relatively cheap steam generator.

Conditions for pressure for the steaming process may be

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

10



steam ng process. In the steam ng process, when
superheated steamof 400 to HGOC. is acted to
coll ective chips of wonder material., to which solid
catal yst added, at pressure 0.1 to 5MPa, tine for
action of superheated steamis preferably 15 to
240m n. Tn case that tinme for superheated steam

tion js shorter than th xtent there_is ear
QLSRR T BRF= SORRRrRg bt POy M4%hor CoBt MUAE Lo tov
By contrary, tinme for superheated steamaction is
RGPGEr e WHER SeREES todem o tSbgeriieat ég2 5t samyfiston of cost
consuned in vain and tine for the steam ng process is
tonsunednent viadgardTnpeaf predhecackkonl i 50 pr efsedalfby the
30 to 180mn, nore preferably 45 to )..Oman: In the
dmd-hadqof -ssf act uri ng cel | ul ose acetate according
to the present invention, cellulose content obtained
by SLeQlng. . AOEessaLs, SCRALA! 6y ARUG LLEM o 400 to
thereafter, subjected. to acetylating process
together with solid acid while being_ pressurized, .
§HEY eby 26B€4i i KgleeftifosEingctfateCdThaatsgétyl 4t Hgich
process includes a process that. cellul ose content and
scletd cataihyedr i dedde@ eausedh stigehaviet  sdi@ei oninet frerr ebyion
producing 11 cellulose acetate and acetic id. in
dfetsaipk rhsucd REOERSSs ipsefethaly aal kul psmicont entcadse that
pl aced, together with solid acid such as nordenite,

@yﬁé %EL”&HHJJH%BEE§’séE%l Qggiéﬂ:f%ngﬂgfééyathgﬂtéhé% 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, cellulose content obtained by steaming
process 1is 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

acetic anhydride are caused to have reaction, thereby producing

11



pressure vessel, to have dehydration and di spl acenent
reaction under conditions or high tenperature and
hi gh pressure. Since cellulose acetate is obtained
t hrough this process, sulfuric acid wused in the
acetylating in the conventional manufacturing method
expl ained at the beginning of this specification
%%q.%loggneigeec%%%r Xndt %rtqu J:OéNer ngd&rAqlel Eﬁ%}p%ﬂo@gss is
anger to assumed in the acetyl ating process
Solid acid to be used in the acet latin e
51 65 L Re of 6P YT g ® Mordéf t &9 éﬂ‘ Ts gttl’ﬁ gi‘i 2@ such
zeolite. Action of zeolite as solid acid depends upon
drehaviiouttof ahydebigertiapohse f iaxdd2¢risidenzedfite. into a
Thus, when | oadi ngs of zeolite is extrenely nuch,
pfxwa;@h'trenvaass €atticORaex change a s ibst anc e iey s wdrednrs reahaton
as acid. Resultantly, function as proton point (acid
R )cona&ldcﬁ{gag%dhl%w@n@%a@uréoalﬂdd 1n36h Op PBYs e .| stRce
20wt % w th respect o dried cellulose content. In
c e _t hat Ioadln s .of solt% d. i ress thanﬂzurlc cid
SnPS S PREFBT R ‘Fea 3t Rat rFF?C| l Pr§eRydr &t'ion and
dlsplacenent reactlon i s not obtalned mhen | oadi ngs
wsfeds b itéheard F vils t DY € ot th%mC?h‘a?n%anéﬁtma%éﬁttlél%é‘ﬁthod
used 12 solid acid |oses effectiveness as proton
ep@ilnptine Pr efter @il ebed padinggsoOf tBodb i dracifi¢aiod tips made
15wt % and.-ore preferably 5 10wt % Wen | oadi ngs of
SHddsagtd, | snseint 01 suchnpr efrer adli@inating 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 zeolite 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. In 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
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extents, solid acid equally or appropriately
contribute to the dehydration and di spl acenent
reacti on. Loadi ngs of acetic anhydride to be used in
the acetylating process may be 300 to 700w r% wi th
respect to dried cellulose content. Cellul ose has
three "hands" as reaction. group, so that the

uangity_of . acetic d.to _have reaction wit
oL E_d ﬁﬁ cferabl
celluroses™ oseﬁee e VERTRS OF PERFPTIRS élln tHesryPte

But practlcal chem cal . reactlon needs excessi ve
Leadtiingsaef 54 eFafion 3akPi Vatdd 2BRCIYE PrAfeRtiv 5 to
acetic acid in quantity of three times of ceIIquse,
1hecr.et tcal Malduegefoacetliid acid 1oaditngs, sdoespdlerable
have progress of reaction. Acetic acid. in quantity of

ditoeaitll, MBS11 Placsaves diigesr of phelph-ulk 0sey i nReedede fQf the
t he purpose. Further, the reason of use of acetic

gggy ste of _acetic is that since

%% tqg?lnﬁiolsg Ffdrggérﬁacgeﬁydratlon the state

| ess having excessive water is likely to have _

r eactinIThes 36 iR’ Edd0R thar thed dohveRtIGiatating
art enployed dehydrating catalyst such as sulfuric
dakss| paychse3thato |"0adihgsiof wceteict anhydi¢deelilglose
| ess than the. foregoing extent, required acetylating

denthol . 1&1achoeveaths When hpagdifngssofcaeebh g anbydid deat
is nore than that extent, excessive acetic acid much

ngec‘:ﬂ,éngpt}p%fl Qcé/t_allcnac!l.gac%l H9ve reaction with cellulose may

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 acetic anhydride instead 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 sulfuric acid. 1In case that loadings of acetic anhydride

is less than the foregoing extent, required acetylating is not
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to unfavorabl e necessity of collecting and condensi ng.
Loadi ngs of acetic anhydride is preferably 400 to
600w t, and nore preferably 450 to SCCnat 3. Wen

-1 oadi ngs of acetic anhydride is set to such

preferable extents, acetic anhydride equally or
appropriately contribute to t he dehydration and

di spl acenment reaction. eratu e for acetyl ation

S RGN Y hASALHI BEi AGEE T GRBEAT Te BPoBEFEy 70 £57¢
130C . Al though tenperature for reaction is not
wet@e@smmeeﬁqwehec%mhﬁwct Rish revge s ttcehpewavam/ leading
hi gher than 1000 is required for renoving water

€Onh eatosapar ad &t s ithraugh reeadhiyomd oddwsauysi deadfings
the systemin the formof steam Also, in case that

Jemperatr &k s, S8k i b&é&legasiytt@aa aBY 60@QUL! €dna more
| evel, acetic acid itself vapors to flow out of the

}fler#etr eﬁ'p45(Pr evgggwtgﬂ ?Jhe Pdadltng r ePrace%g%bagh%ﬁrlde is

etatird " for " react quirte
For exanple, a test perfornmed at 150 C had a trouble
fHat tpl Gted Elfcghbie fraE T Eactic6h t6f 2araeEti\AcatgINg 1Y ©F
nmerely partially but not entirely. This point .:.,
apdepredttdy r edbatre baksotboted f deeney ioh andagl$gﬁacngent
device but not nerely a matter of tenperatures. But,
sdNGednt is desirable [4 that the whol e of placed
cellul ose has reaction at a predeterm ned rate of

acet%’én%teir%@urgt fi)% Qgétylea ii%g trlgggt@grll u§r§ n?}(‘é :Qéetylating
process 1is properly 70 to 130 °C . Although temperature for
reaction is not necessarily to be within this range, temperature
higher than 100°C is required for removing water content separated
through reaction to the outside of the system in the form of steam.
Also, incase that temperature is set to be higher than any required
level, acetic acid itself vapors to flow 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
acetylating merely partially but not entirely. 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
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tenperature is inportant in relation also to
controlling the reaction. in case that tenperature
for acetylating reaction is higher than the foregoing
extent, there is a fear of inconvenience that
acetylating reaction partially progresses to be poorly
tivat aheathdlss af wHelced Yk idre hefp@aattioe s o pigdeternined
than that extent, there is a fear of acetylating
rPEOCESS Nt SIMOLIH,Y 1Pragr esst NGienlcef efedt €adjustment of
tenperature for acetylating reactionis 80 to 1200,
nore preferably 90 to 110C ggreoverH: cquiti nslhg% me
CHPRSSTUTE ¢ or® YT ngd procese™ i W 1% o BWPe. 9
Hi gher pressure than this extent has a fear of delay
refctapet y| ani ngse ededt srmpandthoeefopresdiylettingnredztion is
extent |leads to a fear that separation of water from
h%ﬁ{éfﬂtgﬁﬁ i @legéyr_ﬁé 'e%%HU,Y%&&f F56e0rQ8f of inconvenience
referable pressure is 0.2 to 3MPa, and nore
preferably 0.5 to 1MPa. Tine for_acetylatin reac%ion
thly 5@65&1\(%%% geter i meB2t b2 bty 36%’8%66%? nto be poorly
preferably 80 to 240nmi n, and nore preferably 120 to
pdBman As seanlfa.onwhhe abevesmpecardiagi ¢ oldirr than that
nmet hod of manufacturing Cellul ose acetate, neasures
ef@inparticul arly, ka.lessenig Areseur §ddtehe not smoothly
steam ng process in conparison wth the conventional.

art is provided to enable that a pressure vessel to . ,
progressing. Preferable temperature for acetylating reactionis

80 to 120°C, more preferably 90 to 110C.

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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be used in the steam ng process needs nerely a | ow
| evel of pressure proof, whereby |argely reducing
cost for equipnent in :h.:is regard. ZAiso, in the
acetyl ating process of cellulose content separated
after the steam ng :process, such effect: is obtained
lé;kaénitrrbef)ges_é§r@q_rﬁ€§g tQ akS @ oS S &k d £ i aCd Shf0ri sl Gheh the
hl?h dangerhls to be assuned, thereby facilitating
safety in the cjrcunstance of nuf acture. A high
CBIRIET AN e 2 L el Ed e 61 B%S%Q%tﬁs u%é’&eisﬁutf%e"essel to
nmet hod of manufacturing cellul ose acetate according to
bd heed pmesient teameny ipaw ceonprdsesnar ¢ baetlonw vesskep fipghpsure
which is hollow and has at the. upper part a steam
0 I ; - faj Jt |
B L e T R e e
Wi th collective chips subjected to be processed with
Alstakn APE FRNtEEinT RTSpaEE YeiGSidd o et RN EERGMeParated
i ntroducing port, drain outlet and air discharge port
afitsd deet Be cheaatoprvesse] doadyeffiche darbbidgeed that there
conprising a cylindrical body being opened at the
i%p oerneeendt%ngsha¥h99u9i$oatéioc¥nf%q:d Wit 2! ﬁ?gh%glhg@r is to be
ottompl ate aving a ot of apertures for allow ng
steamto flow through the sane, and a tubular trunk
agiuatest 1 i Shee Y off Ehbl Bt s pratey oh? oo (groumstance of
peri phery. The high tenperature steamreactor vesse

mBACHHE to the

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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present invention may adopt, when required, such
feature that on the inner surface side of the bottom
pl ate of the bottoned cylindrical body by which the
cartridge is forned, there is attached a net body
having air holes smaller in size than the apertures
itd gdweidoeidyam pl ate for steam fl ow ng through
According to the present invention, it is adopted such
Stryﬁ%LHf%ﬁ|¥aﬁ§%qgtﬁkghsEggpefégégd% %%@@%ﬁeQEEQEding to the
vesse conpri ses the reactor vessel body, and the
cartridge attached to the reactor vessel body, and
P19t 4 e ti e (dHioPs ISubjpeePEd BeBer e BrbEeSset W t 1 At Egmthat
are filled in the cartridge. Thus, collective chips
on StH®rihdeeadidnirdrandlied iof cappabtson pisbeth® the bottomed
conventional feature that collective chips are filled
i rectl i.n the reacto .S . sln r -
Cg\inlrn sr,l%/ahle }%Oor?(/glﬁ)(i 8ﬁ5f£f ég urégrlg Qg%l ilr?g f%co%ldécttihveere s
chips directly in the reactor vessel body needs | abor
atdrEhadublre tf drodvakiavg rgueicohpéesi seathfpsinaftet than the
reaction, of the reactor vessel body. And in case
apdratucl lactdne phicRs: gfitee rbeasté@n fBo@indidmtbugh.
conmponent, collective: chips taken out of the reactor
vessel body is tqQ be subjected to separating_pr
17 %ﬁ?%ﬁ%ﬂxbu??f3pﬁgﬁﬁ%%%é% %?&ﬁ%ﬁﬁ#&jff tgﬁiﬁg&gﬁgd such
et her processes. As the present invention collective
stohiqsines adaptethq(gﬂyghfipp@gerature 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 body. 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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in the cartridge, so that after reaction, collective
chips with the cartridge can be taken out of the
react or vessel body, followed by applying
after--treatnent. In addition, as the present
invention, the cartridge enploys a cylindrical body

tﬂ%ﬂd&% 1 ¥ i n@brbBes ypRen uandgand thavindthed boht pmrardsses.
provided with a bottom plate having a | ot of

apertures for allow ng. steamto flow.through h :

A ERe PEERF o ¢ HRRT ol T FOMR OLATS T1 8 g o ¢ ML Hb “har it e
plate on its periphery, and the reactor vessel body .
in shprovidetdyd t o dhaitna duet eteaamtd cair cdil sehht ge Poms with

By this feature, only collective chips which is

e %§9Ef¥§ coapanept vaf ek seagtindisr sepasabedyandilowed
11e t In t%e cartridge, while residue such as drain

and exhaust are discharged fromthe cartridge, ereb .

by t apBlying aﬁé@é§§é?9tP8“§epaﬁHiea88FFé8?rvg“%h¥€% sen
t hrough purifying process including filtration and

i Ipidiari o, OCIes 2% tAS deeeamp t oys they abodei cak boddi hginp opened
the high tenperature steamreactor vessel of the

ath%%egéaggvgﬁﬁiéﬂﬁ H%%SQge§C§$EE%H ada: Q%b%d@ﬁewith a bottom

rovi hat collectivée chips subjected to be
processed with high tenperature steamis readi

o il ot @t OF 16T 8P FECGE hEBA 30k PErTOR hE PR Toat by thEoush
processes separation between 18 effective conponents
@ anesi e sgensuated: fuompydrol ysisg byrorappeybergtom plate
hi gh tenperature steam
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 collective 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 invention, such excellent
effects are provided that collective chips 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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A super heated steam generator to be used in a nethod
of manufacturing cellul ose acetate according to the
present r: vent: i.on conprises a :.s.=.:t; exchange
l'ine which has at one end a steamintroductio_: port
and at the other end a. steamtaking out port, is
ranged in a heating regio and is_sectioned int .
P s e ST AT s CRGRAExP BRI R T r Brit K Sraals B
i ntroduction port to the steamtaking out port, and a
apelying hgmdl taregreftutrheskea®. part on a stage at a
downstream si de being |arger than that of the line
pari 9fparst A9y att &k UPSLE LA Si 8. LBOYLEaChar hesiethod of
| aw that volunme V of a predeterm ned anount of gas is

In inverse proportion to pressure p and is
MO  CEO ABEOP Ut & driger AEGPECIR (pg S gresent
constant of gas) is also generally appl i.cable to
isteggmashicohpirs sgasa Hencexcsinglkel pnesentch imsepti @ome end a
t he heat-exchange line arranged in the heating region

sééau?%%kireﬁﬁ@tEBh°p$£9%x%ﬁ%kSthQ @éﬁg@lerﬁf a9€8ecam taking out
extending fromthe steamintroduction port to the

steam take--out port, and a sectional area of the, _
Piteifattr TP & dPayd oAt 12 9dbvhst T edfst d&cqts opgdet nto Line
| arger than that of the |[ine part on a stage at an
paiast L egmursildet a By s tehitendevignt e nheesnpermatiuceodfiction port
steamis made higher at 19 the steamtake-out port

ed Maf Lheam, LERTLLNLEOANGL O ROLL 5081 ohOl | UPOLE Ofche 1ine
I ncrease of steam volune with respect to change of

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 proportional
to absolute temperature T (pV =RT, R: constant of gas) is also
generally applicable to steamwhich 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 stage 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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pressure inside the line is mtigated. Thus, it not
required to make so hi gher pressure proof of line
part: bodies to be used for formng the line and |ine
parts. By this, the superheated steamgenerator is
able to be manufactured cheaply. And ultra high
chEMPEL Al UL e St&aM gener alaf by the supsihealed 9€dBre, an
generator 1s usable suitably for the steam ng process
_.n. manufacturing cellul ose acetate. In the invention,
intlteFEacdr énRE§IP. DF AHEFEdVPhARS t et h SESHFISGTTal Cata9e of
of the line part on a stage at a downstreamside is
ppsedeterfisnad tive ha nan € eniofi ddtatd .of Thhe, l[imespast yuired
a stage at an upstreamside, the line parts being
C ' e afte r '
R R e R
be adopted that |line parts at eachh, section of line
feoranticat éhienlparapnel Live éxct ot hBF Fhisuch SweyrraFareated
steamflows in the line parts in the direction of
s Nt fla@Wr aBdabhe PoNhemarftaddthe epachebpdiyes A ultra
formthe line parts on the stages at a downstream
side is predetermined to be tw ce that of |ine part
h 4l BERPEET 6P RE{ 1T Tihes BAT 1A Bh Ple S Rg8iParhanced stean
upstreamside, the line parts being those on stages
ggraatamgionarfiler andthety Z@ranthadjdigdmigat opeaedss in
other, and furthernore, al the Iine. part :bodies
ndaMe ddhe isme c3ect iberakcatgaecf line. By this, the

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 adjoining 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 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
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heat - exchange line in the heating region is designed
to he conpact, thereby facilitating maki ng conpact
t he superheated steam generator. In the present
i nvention, the heating region may have heating wth a
heati ng operation by a burner nounted bel ow the
aggagd %&%q{bg%ol EQSh 6%1?& alrlrdt @B§tﬁ@§rﬁo @ |alﬂetBQVhQQ part
fimal” ‘stage may be arr'anged below a Tihe part on a
precedent stage. As seen fromthe above, according to
b?ﬁee%;ubér’ﬁeéth@d Aanic st ATt . Of : haNpr es8it this, the
invention, it is enabled to provide a superheated
hsﬁeaé&@eﬂejéiﬁﬁlhem €he aldahaughr oF oor dedieas ilgower t & eeedompact,
of pressure proof ef fici ency generates superheated
m, of h er at | h d
%%P%r’%w c‘lae ]hl%gtl ply~a r'r-é.a(t?}ﬁn}rjc %gn%gﬁgpu%&%g sb%e:rﬁgggltegd RECES
steamin the manufacturing process of cellulose
gaeerater whi ch requires steamng process at ultra high
tenperatures. Brief Description of the Draw ngs Fig,
-1 ks thygheEahe ivewtdbagraia sBewiAg @ dehhedy Bhve heating
manuf act uri ng cel | ul ose acet ate according to the
esent _ invention. is 2 fl ow sheet ecc)i {)e

wg{jrécﬁr & Sféggss%erﬁ]gon gby 8 seeheti EdPA§am ofow the

the structure of a super heat ed
heat-exchange line. Also, in this case, a line part on a final

stage may be arranged below a line 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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steam generator. Fig. 4 is a schematic explanatory
view of the superheated steam generator. Fig. 5 is an
expl anatory vi ew showi ng an exanple of a row of |ine
parts in the line viewed froma point taken by the
arrows V-Vin Fig. 4. Fig. 6 is an explanatory view

Shoé“éhé_?g anpl haﬁrflwrgﬂe%tmoft hee LRVERYiOfpléespasts
t ltne. Fig. 7 is a diagram of propertles

(substituting for draw ng %ﬁgshow resul t g e
exp%%?nén]t%aﬁcé\‘?r“ﬁ&lﬁﬂ?ﬁ Bfthle r%clfﬁlerreh% fegperneate

steam generator. Fig. B is a. schematic | ongitudinal
stddde gdrew afora hi gh tenperature steamreactor vessel.
Fig. 9 is a front: view schematically show ng an

appsgéan% Cg JJH%AH %Q %%gHQBQQHEEe§£§@n$fe@Kg‘Hﬁperheated

vesse I's a front view schematically show ng
an appearance of an acetylating reactor vessel.
s B B PSS+ ption of the Preferred Enbodi nent Fig.
1 is a flow diagramshowi ng a nmethod of manufacturing
22 geh| ub ose acel-aliemecerdivigwt ehbhengr eseatgmple of a row
i nvention. As seen, the manufac:turing nethod involve

oJ‘:S llnee Isnar S 1n—thg P %Sisé’we%u%i:&}{ian%oint 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 vessel.

Detailed Description of the Preferred Embodiment

Fig. 1 is a flow diagram showing a method of manufacturing
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process, and acetyl ating process. These processec w ||
he expl ained hereunder with referring to the flow
sheet expressed in Flo. 2. Fig. 2 shows the stean ng
process referred to in Fig. 1 with a surrounding
chain '"line denoted by the reference nuneral 1, the
cquuni fodengcpracesscantdinthab deaqiebdnt 2pvantdiehe As seen,
acetylatina process with that denoted by 3.
tj&§ gﬁ&k%&l&rfﬁ&ﬁ@%ﬁbdIQ%O&Q%@WHQQSQ@Q&§§§p%ob@yglb@&ifying
and perforns such process that corncob powder
("corncob neal.") which an exanple of collective .
PIGiPES of 2WD0AER LHREBFFAI PFSCEHHf ectBE I RARFTITH of 11t P
solid catalyst and pla.ced in a pressure vessel the
edpls ide Dhewkivahe ri 81 appl d Bk siupertheatedf svearhdrdviengressed
ultra high tenperature, Solid catalyst to be added to
ifd icp! ect-, i.ve chips of a wooden naterial nay
se é%tlvely enpl oy one kind of s_.bstance or plural.
ki nds of substances anong plati num titanium oxide, ,
cerTign GxisHews §hq sitarMeRPdRE CFHoT irGheskirdet o BitpFig- 1 with
oxi de, zinc oxide, manganese oxide, alum num oxide,
a Shlrir6QR 48X dena BNd ivianash st @Xydehel fefditence numeral 1, the
enbodi ment. each titanium oxide, yttrium oxide, cerium
p%g%evsf?gr%%%s%h%“ Itﬂﬂgé\é;ggggﬁgdﬁkg%gg, A KRIINE acetylating

among those
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
solidcatalystandplacede1apressurevesseltheinsideofvﬁdch
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,
yttrium oxide, thorium oxide, tin oxide, zinc oxide, manganese
oxide,aluminumoxide,siliconoxide,andvanadiumoxide. In this

embodiment each of titanium oxide, yttrium oxide, cerium oxide
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Cor ncob powder was attenpted to be used _1 form of
collective of chic's sinple substances having particle
size dispersion of 0.01 to 5mmin |ength conversion,
of 0.05 to 2mm or of 0.1 to Imm As a result, it was
found that] when the collective of chip's sinple
ansubsbanafSohavd NG Pardiiicl @1skzenedtsperwdton apfon@. Bhote was
5mmis enployed, each chip sinple substance is
<Ay figiyently applied with action steam ng by
superheated steammm so that the entire collective of
chips are uniformy steaned, thereby increasin
coldeeerdodn raatde rofvael ut ot edntenPe usednad ntg‘reeo?/%?m of
found that in case of the particle size dispersion of
cd1@2tti@e2mm @&nih'ef Hirdpieo duomgtdhese hsvobj apaablele size
such action that sizes of chip sinple substances
.contai.ned 'L.nthe coll ective i r ra r
dlescﬁ’ﬁélsilzoéldo#o&e%agloe gf“rlerén%ennggct;}’ct%?jgﬁe%@ggupcgfﬂ)ég)t%e © 2mmy
steamto be efficiently carried out, whereby readily
orshut terii nge t ine. : fBF st e&FivA§ . pridcess afrid st gteadi ¢y the
controlling tenperatures and pressure of superheated
coitieamivihe rcandid/ions {1 e St €891 NP4 0ELSSng Lpadi NgBe size
of the solid catalyst was attenpted in such manner of

HPEERALE™ T D2l i SA"ChT RAGH HadcteREURK TH o upscanee

extent 1 to 20wt % was that the quantity of solid
iscatdfysiemasy apppurloprd atichapndtsahf p€iepganing 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 1mm, 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 solid catalyst was attempted in such manner

of being 1 to 20wt%, 3 to 15wt%, and 5 to 10wt% with respect to

24



action of catal yst was expressed. Further found was
that such results also notably appear in the cases of
| oadings of 3 to 1Sw% and 5 to 10w % Tenperatures
of superheated steamwere set to be 400 to sO00, cC.

and pressure inside the pressure vessel. was kept to

0.7. to 5MPa. Also attenpted were te erg}urgs of .
d]’sﬁ?eﬂ?éé‘t‘?é’& BP¥LRT of BOY 4" F861°*5RBC 550 o Bg1Y2S the

and nodified pressure inside the pressure vessel of
tHe Zytant3VRa cdndoQiB tetdMPat Wwaomydrmtyesics amyl tshigficient
steam ng process 1, hem cellul ose (sol uble xylan) was

c%]itoql Q)efdcg% P?u: \IATQS aéj)ggxtéso:ﬂeéo %GH:H!%QS§ou§<§m$aesntthat such

the cellTul ose content was subjected to purifying
process 2 after the steam ng process, The purif B
rasdesal oo not abdir FRRE DU O O Sap4Fat T &Qas‘ﬂ-nﬁa%%/%agto%”“
the cellulose content fromor of products and
ad®S dues ofitem t he hydrol ysis reaction in the steam ng
process 1. As seenin Fig. 2, the steps of filtration,

nd dryiLn erf r med II t 9

00C,
ceI é%ﬁg%%ﬁﬁﬁé%t%pﬁﬁg fironal %ﬁm ébovggkgﬁ?ﬁ%ﬁg£
hen1ce||u|ose was separated, and SO|Id catalg was

argl BoC eBNFREREdOPOThY BT RSBUT TVies 56| 6t &PFdro PR - L to SMPa.

steam ng process was 15 to 240rmn, 30 25 to 180m n
21 248 ehpt 4d0rdhi & teRpleirbyiuRg spb OCAFS)r d evesy of 500 to

foregoing specific conditions (tenperature's of
700°C, and 550 to 600°C, and modified pressure inside the pressure
vessel of 0.2 to 3MPa and 0.5 to 1MPa.

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 for separating or taking out the cellulose content
from or of products and residues from the hydrolysis reaction in
the steaming process 1. As seen in Fig. 2, the steps of filtration,
washing, and drying were performed to collect the cellulose
content. Additionally, the above-mentioned 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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super heated steam pressure, and kinds of solid
catalyst) cell.u.i.ose convent separated through the
purifying process 2 was not inferior _n whiteness
degree co cellul ose content ontainable by use of
cotton mataeri.al.. (Acetyl.at.ing process)
Acetyl aci ng process 3 includes such step that
cellgl9se ngqn;qgtlﬁggiﬁpetic anhydride are caused to
react W th each. other yin order co produce cellul ose

cetgte and acetic acid. in detail, the cellulose

OHt SRt P9t DYEiHE’ with solid acid and acetic

anhydride are placed in a pressure vessel to have
dehythdatri ore an o r off Siplcasesrdift: c(oxidaticon) (tgmgeratures  of
conditions of high tenperature:. and high pressure.
Rurdrhkedeatsteemangreesutile shd oughas her acatiyl atdtalgst)
process were subjected to the steps of filtration and
Mashiinget & Separ at g .celehulinst acet ate Wi 1 & %Q'ob@&é 1Nga <
filtrate and catalyst, catalyst being applied to
e TSN PTE SEPHC GRS (GGBdTH Phe s inable
acetylatino in the conventional manufacturing method
Befigrr 66 totE” rie™pegfili-ng of this 26

specification, cellul ose acetate suitably applicable
trragageiforpraremmt eri al of bi odegradati on plastic was
obtained. In detail, acetylat.ien. rate of cellul ose

acetrl-@ yWasind. gAML 3 includes such step that cellulose
content and acetic anhydride are caused to react with each other
in order to produce cellulose acetate and acetic acid. Indetail,
the cellulose content together with so0lid acid and acetic
anhydride 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
acetylating process 3 were subjected to the steps of filtration
and washing to separate cellulose acetate 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 to at the beginning of this
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whi t eness degree was 92% It was confirmed that solid

acid to be usable in the . nord® .n..te, rl.
i.ncp:.tlol.:..tr, a. rd. :acetvlatinf r process a
are - synthetic zeolite. Al so confirnmed was that

| oadings of solid ac d may be 1 to 20:.,t%wth
respect tna the dried cellul ose content preferably 3

f %
Jcp(o?en ?r%né%%}ﬂa?%ﬁll rs% aeJe%?\ltg s§11£9bﬂ‘}3~%1$ usage for

oadi ngs of acetic an ydr| e to used
an the acetyl ating process 3 may be 30-0 to 700wt%
%“iaﬁeFé%bét%blPSe%aeda&ﬁoédP%aeﬁ’ﬁfl gag Yortient, I detail,
preferably 400 to 600m T and nore preferably 450 to
SEONEL % 11 , rafes okl nkads¢ hrateteepperat vy €56 f0r57-0%, and
acetylation reaction in the acetylating process 3 nay
e ek ableg AR tasleofs] - preferably 80 to 120t, and
nmore preferably 90 to 110C. It was confirmed that

condi i,0ns Of, PLEIKUNG N dN&q %%ylt%t 0 PLAGRSS; B the
may be 0.1 to Sl\/Pa preferably 0.2 to 3MPa, nore

iaref r abl Sto II\/Pa Ti me fdor acetyl at |onlreq:ct on .
ey bé " 51 té’rfl";?e%ﬁ to 300 M pref erapPyreo to b P
240mn, nore preferably 120 to 180m n. 27 Next, a
%@Pﬁéﬁ?éél steamrdencrat HFMadov et e dor Bl tdfeo S ehbd pgid
process 1, a high tenperature steamreactor vessel as
@ayPbeSSWeE 20wt with respect to the dried cellulose content,

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

It was confirmed that loadings of acetic anhydride to be 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 120°C, and more preferably 90 to 110C.

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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vessel to be used in the steam ng process 1, and an
acetylating reactor vessel to be used in the
acetylating process will be explained. (Superheated
steam generator) Fig. 3 is a schematic diagram of the
structure of a superheated steam generator. Fig. 4 is
a scdeiabi Gt ecanaldos e ath genefat be tShpeskeaatredhstse@rming
generator, Fig. 5 is an explanatory view show ng an
exanpl e of .a row of line rts in_.th ine viewed. fr
PPN Chide e Pher A Faf sl Pepbent PRACURS iloure
expl anatory view show ng anot her exanple of the ,
veafiingoobe| wgrd par tthei AtepRing MR CHRfd i grd7ap @ogtylating
di agram of properties (substituting for draw ngs)
rShawW Mg dasul it Afe QxRS | BN MW NG FiwRCtdrens sef will be
the superheated steamgenerator. In Fig. 3, reference
%‘L"Efa' 10 denotes a superheated steam generator, and
SXYR 14 S'eam boi | er. The steam boil er 10A may enpl oy
those which is able to generate steam preferably has
(oapalndatieyl sokagenenarphgrst eam of 110 to 13010. A
basic structure of the superheated steam generator 10
CONPyd S8S As Redknng i ERUIQN b YPGB diSrdRAIdZOM alyiperneated
operation of 28 a burner 20 and a heat-exchange |ine
30 conprising piping, The heating region Z has .
SYRER BTG SHER A RLBt PhgtT therTaRe0r ot RAPDUPABPLY view of che

superheated steam generator. Fig. 5 is 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 steamboiler. The steamboiler 10Amay employ
those which is able to generate steam, preferably has capability
of generating steam of 110 to 130%C.

A basic structure of the superheated steam generator 10

comprises a heating region Z which is realized by operation of
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20 arranged bel ow t he heat--exchange Iine 30. The
heat - -exchange |line 307 is provided with a steam
i ntroduction port 31 through which introduced into
the generator is steam produced in the foregoing
steam boi l er 10A, and a steamtaking out port 32 for
éﬁgdgl QBtan§QQ$&ﬂﬁﬁ%§@h§58@”11AQ §d“%d%%9ggqﬁat§gplng The
stean1generator heat exchange i ne
schematically illustrated in Fig i's sectloned into
heftimg regiagdshafr H9atd ngartish éx*f%%‘a%% fflPsﬁfPﬂé)st‘é%mur“er
i ntroduction port 31 to the steamtaking out port 32.
2A a3eGhigerdbe dbRar 10f niche -kkbBRanpartion 3 .St aAge ratataexchange

domnstreanwside is larger than that of the |I|ine part
11 e§08t8$ v1d wggﬁtrg@g%i g%rogﬁékloﬂgxﬁ%aypkﬁrgtghwhich
Its concrete ructure w e explaine th

super heat ed stean1generator 10 in the exanpl e shown
ity ®yped inthet hraterexehanges Isitrersprafiapgdd s tipgegoing
heating region Z is sectioned into line parts PI, P2,

s PRr0b dilleae 19hageSA extendinngakf AGMdE e &team for taking out
i ntroduction port 31 to the steamtaking out port 32.
The Ilnecpart P1 on the first stage and the line part
SWRHIF A $6¢8lid stage extend to .connect with each
ot her as belng ronwed up in paraIIeI so that steam
f 1 o ngh et uegirethed Fheaparan et 29 ang hpettenehyuge Line
P2 flows in the direction of counter-current as

32E§W%ma§ﬁ@%h@@lYllﬁ9€ri&@fjﬂﬁﬁﬁgon4hhﬁs%%%@ﬁﬁeatﬁﬂﬁaE&ural
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 steam 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 Pl
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the line part on the third stage P3 extend to connect
with each other as being rowed up in parallel, so
that steamflowi ng through the Iine parts P2 and P3
flows :.n the direction of counter-current. In Fi.g.
4, the direction of flow of stean1is i ndi cat ed by
arrows.. . As seen also in F| i, line %
anghd-1193 1om et RReE Bt akd's erfp 65? FA&Chart Bodie ‘gltr?&v.%rent
the sane sectional area (dlaneter) . And each line
apatowril, B2niP3rbdmn, respecinie/ epasttage thy eapboy stage P2 and
di fferent nunber of line part bodies so that the
thseie](iqr}l% gta?ge hlﬂ?e t@ﬂ td EgaE@SP§ 4)@\{&&{ t%eet)hﬁ)@@‘ll, vAt8R each
an th irst stage line. part 21, and the t |rd
stage line part than the second stage |ine part.
othfrle 2t ing roHed minbePage Hiede ?a%rt?‘aﬁo%‘i%%“ Eégﬂl%rthrough
the second stage line part P2 (the shown exanpl e
tHS L DPetpsa sl PR apart3 bodivesh thsdsetct bohe ft et drhaturrent.
used for the first stage line part P1 the shown
LY £, UG PRBLL LS PRLLL DAL comhET o oS aSEP A o
stage line pb°t's provi ded A Twice
sectional area of the first stage |line art PI.
AsSisgienarlyo thdipunber 1 ote IHatE p&rt BOR®S P3usBdtipre stages
the third stage line part P3 (the shown exanpl e using
enprlUy Line pﬁ&ﬁztbm&Iﬁviﬁg %8k dandectwi6eal hatausEGmeter) .
for the second stage line part P2 (the shown exanple

A S T DA od 1o o HSE Wi T oS (RE 20 My employ
sectional area of the second stage line part. P2.
diHdrromntr eglab@ij:n)g:‘ line part bodies so that the second stage line
part P2 has a larger sectional area than the first stage line part
Pl, 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 P1 (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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sectional area of each of the |line parts P1, P2, P3
sectioned into three stages, there is seen the
sectional area becones twi ce each tinme the nunber of
stage rises one by one. That is, sectional area of
the line parts Pl, P2, P3 sectioned into three stages
wére %BQVEBQPélséébé'T%n%uﬂgﬁE #3 fgfﬂ¥%%idka tben twice the
superheated steam generator 10 explained with
referring to Fig@ée 4 and 5, the line parts P1, P2, P3 .
sesit el $BRPECL TR SEFRRRS tR9S HHRpPEd tt' colfififcd€3rdind
wWith each other in a ;?tanner of turning back and
s iididg, as0atdmtathe mhnt d iofe phets rdat pexoiranget{¢med into
30 can be made conpact in conparison with the case
tlrng‘]eE-Jlt stcggﬁlsl r\*]%e[?caer E_? fe]én Ege e%t%fo%aclomg!@o%@sv\ulbce each
eac ofhef Tinearly or in a nmanner of being a
straight line, Fig. 6 shows another exanple of a _
tigifp erife AUE@ St BANPHRARI B INS N Wawinfy | FRRt phit Segrtional
the line rowed up in a different: manner fromFig. 4.
addh bitgtn 6,1k genetses1a mypesheatedosteamigeneratostages is
?nd 220 a burner. In this exanple, a head.-exchange
i ne ar.r ang in he heat | egi on Z sectioned
pﬁ?ﬁ?fﬁﬁﬂﬂglpgftgﬁﬁlPu Lef 3§,£g%%egpg on four stages
extending froma steamintroduction port (not 31
sholm) tihe asspeahttbkd ngtearm poeRelab?r sHOWFxPLlajged with
the line part P1 on the first stage and the line part
rdZe O dheercand St ageéind 5, the line parts P1l, 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 P1l, 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. In this example, a heat-exchange line 30 arranged in
the heating region % is sectioned into line parts P1l, P2, P3, and

P4 on four stages extending from a steam introduction port (not
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extend to connect with each other as being rowed up in
parallel, so that steamflow ng through the line part
21 and the line part P2 flows in the direction of
counter-current as show. :. Simlarly, the line part
P2 on the second stage and the line part P3 on the
stduddest age oxt endi b canpeet wdihsaaah) ot heid asebeimg part
rgme? up in paraIIeI so that steam fl ow ng through
t he rts p2 fl.ows in direction of
oL Gt G, COFPonE Lo Bar e oPt Ha T RE™ TplPr Dot g nd stase
third stage and the |ine part P4 on the fourth stage
extdrehd ot covoanecti ki ehchachhot her basnpeai e d owetn lrtadLel,
parallel, so that steamflow ng through the |ine
sPdHR E@egiﬂdflpcﬁﬂ fdPWe rbRgnt Hige q|1rn%CEJIaQB Pf and the line part
counter--current. Al so, as seen in Fig. b, in this
exanple, the line parts P3, P4 in_four s
P?oiflgﬁe inedte 8xERgh %nlolfn%o eerrrﬁudffelnlt 25 SBRFY - bodi "%elarly’
havi ng the sane sectional area (dianeter) . And each
thd nanpapbrPIlp2 RR tR8, sPdond stegpeenidvehstldge wayt P3 on the
enpl oy different nunber of line part bodies so that
tﬁl% %%%g d EE@QQ tlé rbeorwctt Bgthh@§c@ At@f&e%ssﬁglhé’n%wed up
area th e first stage line part Pl, and the th|rd
stage line part P3 than the second stage |ine
ippargddethes? durtth s&éeafet 1 $ P DaAPE OPEN: haR Jtlh’ee PﬁFFa Sa and
stage line 32 part P3. In nore detail, the nunber of
Pjifnewpantth@daeSeusednhﬁrcohheesecwndestagQMHkmgrpatme line
P2 (the shown exanple using two |ine

part P3 on the third stage and the 1line part P4 on the fourth stage
extend to connect with each other as being rowed up in parallel,
so 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 P1, P2, 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 the first stage line part P1,
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 bodies) is set to he twice that used for the
first stage line part Pl (the shown exanpl e using one
line part body) , whereby the second stage |ine part
P2 is provided with twice the sectional area of the
first stage line part P1. Simlarly, the nunber of
p%ftﬂ%BQarin hodiegebged, fale LRRpERIdA 150041 D@ RARL: u s for
the shown exanple using four |ine part bodies) is
set to he twice that used for the second stage.line ,
thiarte P2 £h8IEhbIRS S&pFé UEMRGRIWY 95978 L§afeing two line
bodi es) , whereby the third stage line part F3 is
pPftoviodeds)w § Betktwi € @ et bei seathiaanabearfear ofietfhe ssesoagle line
stage line part P2. Furthernore, the nunber of line
rt,.bodi es d f. ' rt
Siad st SIHREA RE e o AR A
set to be twice that used for the third stage |ine _
s¢rand PF qaché inghBakt eRanbt @ URiifg S gathl FHéCparie sectional
bodi es), whereby the fourth stage |ine part P4 is
apfourdedewrt hst v €854 he nseetironad . arssaiafar iyhetbhlimdber of
stage line part 23. Hence, regarding sectional area
llor]: e%cr% ggdtehse ulsierc]:le 9rtthse Ehirgzs {)?3é l%%esf?g]]}ti[ cﬂ’%egthe shown
it §OFSUPO St ageS e TRerd S S"séen the sectional area
becones tw ce each tinme the nunber of stage increases
exmer Iy usneg That liige BRAT IRpdipst) ol s e tekanpt dgice that used
explained wth referring to Figs.2 and 3, sectiona

£ 6 Ofsel@d 33abkneipargsrla2 RZheP3noR4 seehponeatking two
into four stages i proportional to the nunber of

lisrgeagggt 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 each 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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In this exanple, 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 21, 22, P3,
P4 formed by sectioning the heat-exchange |ine 30
into fo age any, | i art._ on a, stage at a .
JJdﬁMnE?F%Snr§Vde§?$ g%%angng%$SQﬁﬁgfq| neg%aF%ug jrages is
stage at an upstream side, such two .."A no parts
pinnqn}ﬂnna§tage$h®caumbbngofoneaa¢§er another and
adjoining to each other. Thu::, the fourth stage line
part, Zé‘hfgré:@mwl Nghd %@aduf@e rd@dn Phasd Hdafdhg with a
stage is arrange bel ow the |'ine parts Pl, 22 and P<
on the first to _third sta in the uEerhe
hedtedifl geméetasr Ofoar‘?ru’f’h‘?%%é)xé‘r’rﬁlaélgefjhg PY nd efr"t “§xchange
P1, P2, P3, P4 on the respective stages are adapted
litree c@nMuAnoat el ¢ hpaach Rt her2,i @3a BAnfermed twrssatgoning
back and w nding and al so adapted to be rowed up
hver}f:elactalelx%’ha%%et B%hetgl@ 11\’!@'@)@ tt%%egeatan§xfmggﬁart on a
['1ne 30 can be nade conpact, although haV|ng a
relatively | arge nunber of |ine part_ stages,
t@cﬂ?paFl%GﬂWWFﬁe?lﬁéléias%s PRAETORE 751 B e F—”irt p% a stage
P3, P4 are communicated with each other linearly or
at Bnaigmnein ef dbeisnghatwstiiaieghd rts beingneth thates occurring
explained with referring to Fig. 4. 34 Fig.7 shows
oneeggftﬁ§s<¥n$§h&1ar I Idegdgéﬁn{r?& & 8‘5' Hgotf,llrlé]lptl Q‘ﬂuSOftﬁg]%ourth
super heat ed steam generat or” expl ained Wt h referring

to
stage line part P4 corresponding to a line part on a final stage

is arranged below the line parts P1l, 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 parts Pl, 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. 6. A steamboiler 10A shown in Fig. 3 was used
and the test result was obtained, in detail, steam of
110generated by the steam boiler 10A was introduced
into a steamintroduction port 31 of the superheated
steam generator 10 shown in Fig. 6. The nunber of

stages. of sk H@s | 1808 PSS AR aliM@a 80d abrapgerBiy Qinction
the Iine parts had the "turn back" structure based on

and accordlngaIif to the feature explalned 24 efeé ng .
ot 0" 1% ¢ URS T ASATE D AF £ pOTUT B57 etpl BV St §hste ER
pi pe of 15mm di aneter and 450am: | ength. And l'ine

Fpar t6 .bodi esec@n bariy est agesshadjroini hggt @ sashuotchend bhe test
connected to each other by use of a stainless stee

g@f’@ was Eg%ag}{g@er IQ‘F dek:gglpaééeé)rp‘yfe§lb% fg%rn@rated by the

ecific I''ne"parts on respective stages Is one for a
flrst stage, two for a second stage, four for a thjrd
sse Ay O Wi Yhtl ol ag fBEF?%u%?%g’é‘toaﬁd séiegledRtFofuct on port
fifth stage. A burner to be operated for formng the
3heat it dBGORaeRpl eysan Peopameogad Hirawer ihoFig. 6. The
wat er heater (50000Kcal)) For the burner, those using

m‘ﬁ?ﬁ?xﬁecﬁe SCE geléel)foﬂ; qsinfe arg@ngg fll‘{?éabla%dl Qrp‘l-n%:gment of

€ propane gas burner tor a water heater. As seen

in Fig. 7, stean1wnlch has 1109of steam i ntroduction ,
tlp%ﬁﬁnﬁé?ﬁfetr%b@@éh@ecmb%g Sty uchE rritatespaged dgrerding

part, 272: 35 in the second, 905 x; in the third, 530
té Nehderd Ot e 31h 1AL @itmnrbher&uhghtoTemperaturmﬂmﬁ part

steamrises al nost propcrtional.l.y
bodies employ stainless steel pipe of 15mm diameter and 450mm
length. And line 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 oil 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, 272°C
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to and following rise of the nunber of stage as above,

and steam of nearly 800'C was able to be taken out of

the steamtaking out port. Meanwhile, steaminjection

pressure into the steam introduction port was

determ ned to be 0.2MPa. Wth the steam caking out =
impohe beod kedts ©pen,ther ebsude 340 Fhén| fire fparts opnd 775C

the first to fifth stages was kept constant near

iD+3MPay sdher @eﬂﬁ@&a&@tr_ef oHNék d hhatr iReeSSUREs ©Xidopirlty onally
rises at the steamcaking out port in conparison wth

the steamintroductigon port. Fromthis. it s_found

SG RAE b boSUTES Proct o6t FTEIdiEy 0P f * 114 [ part - Steam
bodies to formthe specific stage line parts may be a

off eabune 80OVErivag ableved kaf tabewnt o@t 3NP&hier s esprctd Kigng out
of the nunber of stages. Further, ultra high

péﬁwmefﬁkaﬁﬁh§igﬁ?é¥8éﬁ Z;ﬁ@&%i&@kﬁﬂegghr@fjhhﬁ>S£E@Wbteam
caki ng out port was supplied at pressure of 0.1 to

_5MPa to a pressure vessel for stean ng_process, .o .as
intg s cddom 8 o et ednt T H G tl'?ﬁ%)l?f gc?ﬁ?fing%%lrt}cé%’se steam
of cellulose acetate using corncob neal as a

t dwatrey ioalt. pbt-twasiconféptireddrhatr retsls@rsuper tleatleidiste@arhs on
generator is usable as an efficient source of supply

e ﬁi%g%ran£{¥kﬁn§%y8é%0&aghﬁeﬁ%wégﬁg%éHE thgrst eamdNg There
process. 36 (H gh tenperature steamreactor vessel)

Fig. 4 is a schematic | ongitudinal IIy, sectional. side .
Waf @wtofound that pressure éxtremely rises at the steam taking

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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a high tenperature steamreactor vessel.The high
tenperature steamreactor vessel conprises a reactor
vessel body 40 and a cartridge 50 in the formof a
bucket in which collective chips T is filled. The
reactor vessel body 40 is hollow and conprises a
(Foalyi & emp ot tYye | Orfgdt ¢ aaterk v8ESRavi ng. at an upper
part a steam introducing port 42 and at. a | ower part
a dragn outd et sdBemidi @N ondfift udiiSeNaKgee POIdnAd sibB view of
the exanple the reactor vessel is provided at t he
ressur au 45. The cartridge
H%r{%%n(%gcy Efgalgﬁ%ayofnv?ife or%g%f g%uc?%ﬁerature
belng opened at the upper end and having a bottom and
speoVi dedc it hves 430t tawmp rglsatse ab rkavicny #@ekoel lpfdy 40 and a
apertures 52 for allowng steamto flow through the
c&AE dgd) @ itubulak ot rUBK PlAtESES i $hAGHT FOMEbEive chips
bottonlplate 51 on its periphery. The cartridge 50 is
ort

space between du0|n
v i3 TR - ouf SR EaR s Santear P diabhaPgks Jort Hac Mg v ses
the reactor vessel body 40. On the inner surface of
a flhegboutionepl ated o5 adke dt hrearjot & dreed nocyt endidreal poody steam
by which the cartridge. 50 is fornmed, there is

1@%f@ﬁﬁ@¥k§iﬂy@f @9@%u§%t(geﬁgae¥wﬂé¥1 Qa§r§iﬁ JHHﬁ%% 43 and an

smaller in 'size than the apertures 52 of the bottom
plate 51 for steamflow n 37 through and is nade of

A%t T IR T ort 4 esFPeggesﬁééF‘pleFl ghe ot riset 1S
view schematically show ng an appearance

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 50 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 cartridge 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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of a high tenperature steamreactor vessel. As shown,

the reactor vessel body 40 is provided at the upper

part with a lid 46. The 1lid 46 is detachabl e through

a tightening nmeans 47, The |lid 46 is renoved to

enabl e the cartridge 50 housed inside to be
thfetawthabie. 19 madee offi gitatleAperattitel speany yiebrtorsteel.

vessel constructed as above, the cartridge 50 filled

Wi t B g heg cal leetbue 6héPss chdnh i a19uybjsaetiedgt fnpearance

processed with steamis housed in the reactor vesse

body 40 as shown in Fig. 8, and high tenperature N
OEGH&%EF%”%?%%%SFFS‘% §97iF ek PRL T odicPAg Porfegractor

is supplied. The superheated steam passes through the
vé ayer bafdycabl ectdnwerictddpst Thantdrgoesaout wibtie gughdt he. The

steamfl ow apertures 52 of the bottom plate 51 of the

t d LAgE Pady, Lok dd dge  BQe 1id 46

l%gdifgga%gg%gﬂ?%g%%h resi dtﬁetggg%gﬁ??ﬁéﬁ% hydrol ysi s
_reaction flow ng out of the steamfl|ow apertures, 52
igr&eperPectt@d YHVhtNe he2dFalA9Butilet PAS Sthd  &f e to be

di scharge port 44. The high tenperature steamreactor
deresaelbimy be usually plurally usable and install ed

in parallel so that when one of the high tenperature

st eﬁwheeagﬁ% %@ﬁg&!&d& QRELAt LOD:+ 418 c 38 1F BRLPERGted as

ones nmay be“subjected to col [ercting and rep-acing

cartridges and fiIIin% and to}:.i.n.g collective chips
ahevendhsucaptridge 50 filled with the collective chips 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 is in operation, the
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the cartridge. Py this, such convenience is pr.ov.ded
ena'ole con.tin:ous. operation of hydrolysis reaction
process by use of plurality of high tenperature steam
reactor vessels. In the shown exanple, the cartridge

50 is applied with the net nmenber 55 for the purpose

of processing collective Chips cof snaller particle
size. In case that there is no fear of flowout of
HipsifgorrehemapePt uf ¥ FTEedf tPheohoEtbiRI Hcater3acing
thanks a larger particle size of chips of the
coldrea@peyearhE psliky ahhieaknet qenkeribd dmeysben enttdedot
The high tenperature steamreactor vessel when used

enabkes that cellacti veuahicpsvahi&lcd RE p:83LARNG enable
process may he reaned together with the cartridge

Cc1nuot he rera 1%5'1 Y (1\ ¥Ls49ee?‘ dlo%e ‘JS:gQ eCt eydutso of
é? er-freatnent. (Kce atlng react or vesse 3 E 10
is a front view schematically show ng appearance of
Ritradetyl af i g F@&EFEﬁtWRﬁs§éFamTTﬁPé¥ﬂ§tYF%??%@
reactor vessel conprises a superheat jacket 60 having
an il ehe6shdwor ecehpid 0sde cantweiige aA imnleepl6dfwith the
solid acid, an inlet 63 for superheated steam serving

B acheal SpubeeshARulpb el c84pfde RAGAYI CodREderipsaos
drain outlet 65, cellul ose acetate outlet 66, and an

érl(gle_l.terGJar %lf oélz‘?eCd h%-eage%ha%nghelaen lel t%élngftgl%qreout
GE i nside the vessel _ating re a Ctor”
Ves%lps froan}/ Er o?p r|t>1/1res 52 of tlr1rea bolT:%o!nazl)latae El thanks to
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 acid, an inlet 63 for superheated

steam serving as a heat source, an inlet 64 for acetic anhydride,

a drain outlet 65, cellulose acetate outlet 66, and an inlet 67
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as ata_n_ess steel a,  ad rita::i applied with anti
coreos.or. treatnent in. response co _requirenent of
uai _ng excellent in acid proof and having h.ic
ri.g.":.dri.ty. 40 What is clainmed is: 1, A nethod of
manuf acturing cellul ose acetate involving the
follow ng steps: a steam ng process wherein collective
hi ps .of . a wooden materij al o whji ch _solid.catal yst
Stiuadefhi Gy adoutt FosEpbrimArBd o bant ot oy 2t he
subj ected to steam ng, whereby separating cellul ose
TOTHYERE I nant it cacet A dt PAY Procesd Wk A Phesrial such
separated cellul ose content separated through the
s{ eaming epeocessli sndi t starsiub] egpédet owipur pfityi rigprrosion
process and is then subjected to acetylating while
belNGenpr £55UELZEL t:oget her Mehh SOkkdngcd:de30ea88 H0acia
obtain cellul ose acetate. A nethod of manufacturing
ceOIOIéJIa%%ehgt\(,:lega e s.set,forth in Caim1l wherein in
the 'steam'hg pr ocdss” the cdl'l ective chips of a wooden
material to which solid catalyst added is acted with
super heated steam of 400 to 80013 at pressure of 0.1
to 5MPa, 3. A nethod of manufacturing cellul ose
acetate as set forth in Caim2 wherein in the
steam ng process solid catalyst to be added

The
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to the collective chips of a wooden material may

sel ectively enploy one kind of substance or plural

ki nds of substances anong platinum titanium oxide,

ceriumoxide, yttriumoxide, thorium 41 o:.ide, tin

oxi de, zinc oxide, manganese oxide, al um num oxi de,
wsati coOncoximey iand vanadi um oxi de. 4. A nethod of

manuf acturing cellul ose acetate as set forth in Caim

3 xhﬁgghgdlﬁ@dhggﬁngtﬁpgnioLégl&féggyééetété fﬁbolv§£g the

respect e dried wooden materi al
nethod of nanufacturlng cellul ose acetate as set forth
fehlow g n 2Rever ei n particle size of chips contained
in the collective chips is 0.01 to 5mm 6. A nethod

a oft amifapt vek g wielddilnosel aset at € Salpsf 6FthwobBdefIdtarial
.'" wh.ereln in the steam ng process tine of appl ying

SRS R L R R B P erea sceam oo
G a|n11 mhereln the acetylatlng process includes a

tipg oeles P4 pubidiitictledt he eeddndmse WEnedn sardratépryccellulose
anhydride are caused to react with each other to

corosiee £ed | ul ose acetate and acetic acid. A high
tenperature steam reactor vessel. to be used in the

of. manuf act uri cel l yl ose acetate I sin
a%l% %ﬁ%%ﬁtvggggpcess wggreln éhe separated ce?gg{ose ntent

separated through the steaming process is first subjected to

purifying process and is then subjected to acetylating while being
pressurized together with solid 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 800°C 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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body 40 which is hollow and has at the upper part a
steam introducing port 42 and at the |ower part a
drain outlet 43 and an air discharge port 44, and a
cartr.idge=. O filled with collective 42 chips T subj
ected t o be processed with steam and nounted in a
space between the steamintroducing port 42, drain
outlet 43 and air discharge port 44 inside the
ox{&aCtorm wssel, hedy 40idd hentaydndsdgexh@ecoapnnsnwg @cide,
cylindrical body. bei ng opened at the upper end and
51P Vi ng ottaggzyy%a provi,.:ded. with. a 'hot:toom
pl at'e O%ﬁ ®having St SF* apertures 52 for allow ng
steanwto flom1through the sane, and a tubular trunk
4. Patree B84 icsi ngnbEort BhENH TS o {19 @Cce5ptenapt get forth in
periphery :?.. A high tenperature steamreactor vesse
c1£9m@ewH§§91hm@admigﬁogf e BBNUHACI 1 }sNGsCeldbOsEs with
acetate as set forth in Caim8 wherein on the inner
surface side of the bottomplate 51 of the bottoned
re%%??%d??c%ﬁekﬂﬁﬁFqAWQH%thmﬁ §*¢&ftridge 50 is forned,
there is attached a net body 55 having air hol es
5. sirald terod pfsimzeutfhanut hey apertlres B2teftet he bortbprth in
plate 51 for steam flow ng through. 10. A superheated
Cléirﬁ%%m{@ngtlglg%lg% &@%le@ &Mlﬁ% Ok the collective
manuf acturing cellul ose acetate conprising a
heat - - exchange line 30 which has at one end a steam
chipg rbduttibn-Dot®t™31 and at the other end a steam
taking out port 32, arranged in a heating
6. A method of manufacturing 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 acetic anhydride are caused to
react with each other to produce cellulose acetate and acetic
acid.

8. A high temperature steam reactor vessel to be used in the method
of manufacturing cellulose acetate comprising: a reactor vessel
body 40 which is hollow and has at the upper part a steam
introducing port 42 and at the lower part a drain outlet 43 and

an air discharge port 44, and a cartridge 50 filled with collective
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region Z, and is sectioned into line parts in plural
stages extending fromthe steamintroduction port 31
to the steamtaking cut port 32, and a sect.i.on.a.l.
area of the line. part on a stage at 43 a downstream
side being larger than that of the line part on a
stage at an upstream side. 11, A superheated steam
generator 10 to be used in a nethod of manufacturing
chﬁﬁlsl'IUls@ﬁfe@@&i aberAg et sfou th tinns d 8h BhdGndAREIRI Pn a space
the sectional area of the line part on a stage at a
o downstream_ side is gredeterm ned to, be twc tg 45 4
SbYCthe T i Rt £ U6A AP EgRORE Aty Lijp‘”s"”tlr“egﬂﬁ cde; tﬁ% air
line parts being these on stages occurring one after
dianbéthes @mewdt adlf cimdinge tthhecaeh cobleresi@]l Boduped heat ed
steam generator 10 to he used in a nethod of
ch BB aCl dd NG, %%Jrr!pwl%ﬁgage&fifn@éléﬂ At Beling &h8h0% at
.1.]. where-in Tine parts at each section of [i ne
cormunl cate in parallel to each other in such wa
the ppPegt Rt M OREVERI tthBOFF AR 25t PECY hitheritdi ¢ é’@ttté’ﬁ‘ plaee
of counter . and the nunber of line part bodies to
51 afdvomig fardn bheagddmmear §3 @ hbhtosiAges ealm @ flow through
downstream side is predeterrri ned to he twi ce that of
enbid6 LAY RO 10 LORMANG . L10G BALIS AN be NS com p1ate
ges at an upstream si the < bei ng
those on stages occurring o e after anot her and
51 aelf ot b nge ¥ b lesach:

9. A high temperature steam reactor 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 51 of the bottomed
cylindrical body by which the cartridge 50 is formed, there is
attached a net body 55 having air holes smaller in size than the
apertures 52 of the bottom plate 51 for steam flowing through.
10. A superheated steam generator 10 to be used in a method of
manufacturing cellulose acetate comprising a heat-exchange line
30 which has at one end a steam introduction port 31 and at the
other end a steam taking out port 32, is arranged in a heating
region Z, and is sectioned into line parts in plural stages
extending from the steam introduction port 31 to the steam taking

out port 32, and a sectional area of the line part on a stage at
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other, and furthernore, all the |ine part bodi es have

the sane sectional area of line. 13. A superheated

steam generator 10 to be used in a nethod of

manuf acturing cellul ose acetate as set forth in Claim

12 wherein 44 the. heating region Z has beating with

a heating operas:ion by a burner. 20 nounted bel ow

t he heat-exchange line 30. 14. A superheated at:eam

a deneratcrm B deo bee ngsedryar ac et hodhtofof marufidctupang on a

cellul ose acetate as set forth in Caim13 wherein a

Sté%Qea,pac[,{ L&[Etarefa! al; stage is arranged below a line
par t

precedent stage. 45

11. A superheated steam generator 10 to be used in a method of
manufacturing cellulose acetate as set forth in Claim 10 wherein
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 adjoining to each other.

12. A superheated steam generator 10 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 is
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 adjoining to each
other, and furthermore, all the line part bodies have the same
sectional area of line.

13. A superheated steam generator 10 to be used in a method of

manufacturing cellulose acetate as set forth in Claim 12 wherein
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the heating region Z has heating with a heating operation by a
burner 20 mounted below the heat-exchange line 30.

14. A superheated steam generator 10 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 a line part on a

precedent stage.
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