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DE-A 1 668 867 describes a process for removing trioxane from mixtures comprising water,
formaldehyde and trioxane by extraction with an organic solvent. In this process, an
extraction section consisting of two subsections is charged at one end with a customary
organic, virtually water-immiscible extractant for trioxane, and at the other end with water.

20  Between the two subsections, the distillate of the trioxane synthesis to be separated is fed.
On the side of the solvent feed, an aqueous formaldehyde solution is then obtained, and on
the side of the water feed, a virtually formaldehyde-free solution of trioxane in the solvent.
In one example, the distillate which is obtained in the trioxane synthesis and is composed of
40% by weight of water, 35% by weight of trioxane and 25% by weight of formaldehyde is

25 metered into the middle section of a pulsation column, and methylene chloride is fed at the
upper end of the column and water at the lower end of the column. In this case, an about
25% by weight solution of trioxane in methylene chloride is obtained at the lower end of the
column and an about 30% by weight aqueous formaldehyde solution at the upper end of the
column.

30
A disadvantage of this procedure is the occurrence of extractant which has to be purified.
Some of the extractants used are hazardous substances (T or T* substances in the context of
the German Hazardous Substances Directive), whose handling entails special precautions.

35 DE-A 197 32 291 describes a process for removing trioxane from an aqueous mixture which
consists substantially of trioxane, water and formaldehyde, by removing trioxane from the
mixture by pervaporation and separating the trioxane-enriched permeate by rectification into
trioxane and an azeotropic mixture of trioxane, water and formaldehyde. In the example, an
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a) providing a use stream I which comprises formaldehyde as the main component and
20 trioxane and water as the secondary components,

b) mixing the use stream [ with a recycle stream VII which comprises trioxane as the
main component and formaldehyde and water as the secondary components to obtain
a feed stream Ia which comprises formaldehyde as the main component and trioxane

25 and water as the secondary components,

c) distilling the use stream Ia in a first distillation stage at a pressure of from 0.1 to
2.5 bar to obtain a stream IT which comprises formaldehyde as the main component
and water as the secondary component, and a stream III which comprises trioxane as
30 the main component and water and formaldehyde as the secondary components,

d) distilling the stream III, optionally after removing low boilers from the stream III in
a low boiler removal stage, in a second distillation stage at a pressure of from 0.2 to
17.5 bar, the pressure in the second distillation stage being from 0.1 to 15 bar higher
35 than the pressure in the first distillation stage, to obtain a stream IV which consists
substantially of trioxane and a stream V which comprises trioxane as the main
component and water and formaldehyde as the secondary components,



2.5 bar to obtain a stream |l which conprises fornal dehyde as the nain

corrpo'neht | and water as the secondary conponent, and a stream |l which
conpri seg 5%1% as 30 the nain conponent and water and fornal dehyde as

t he secondary corrponents d) distilli n? the streamll1l, optionally after
removing |low boilers fromthe streamITi in a |ow boiler renoval stage, in

a second distillation stage at a pressure of fromO0.2 to 17.5 bar, the
pressure)in bptﬁmrmdyuﬁdingitls& sthlant V ovittsd stgranbEX. whichrcompbisds Waeﬂ& thamali gher 35

than the pr e?&rﬂf)s (ﬁ)?&l{'l Flsﬁgm‘g'ﬁatﬂakr t 'l% t\eaqgr cohf? en?% g}nrsgam |V

whi ch consi s ubs antla trlox StTeam T i ses
tri oxane as tméumwamm@mmamaaaheemammmmmmmémaaé the secondary

conmponent s, Pd:mgﬂggg@%]tﬁé &Bndﬁggémﬁménﬁ?snal ly mixing the streamV with a

stream | X whi ch rises water e maln conponent to obtain a stream Va
havi fg a hi gher water content than the streamV, the stream Va conprising

trioxang as aﬂau ithe ﬁ&ﬂﬁW%‘i‘Naﬂﬁ@tM‘@dQfsnﬁﬁﬂ)nf%\gg%kgﬁméﬁﬁe%ﬁgf}g ﬁffg{\?gry
n

conmponents, O.distillin e streamV o [

stage at a pfgg’éaﬁf)@b@ﬁn%?m%ﬂav cib:%allsmtsabwt@ilm oﬁwgfqr@awwem

consi sts substreum Val Witich tompiisss tiehnt e tHeafiyifi lcOmpsidng and Water whd ch corrpri ses
tri oxane as }l‘ﬂg’ﬂ@}‘n c% onent .and water and fornmal dehyde as the secondary

conponent s. %ﬁeé:ﬂlid%c?'ﬂgo'&e&ﬁsponent having the | arger or |argest
propdrtion by mass in the mxture in question. The proportion by nmass of

the. Dar g i SRRRE o P Rin T 6 o SBES RAHERION Bhrb TR neS0% bY

' Gxane, 5 or nu F0F A Ter nary
azeot r opExinkg dih questioa. Trbﬂ emropoergontbyl masy of Hbe pkltte:um meoyionemininothe6@ais by

wei ght [ : f or mal dehyde and 25. 1% by wei ght of
i S1aBn s A e g,

wat er. Accordi IS azeotrope is circunvented by
pressure sw ng di stillation, in 20 which a first and a second distillation

areqgar m{ gddkmt n Hat @lﬁéiaﬁé,efa,hnmrdteﬁﬁuh r &%l whidr Tormh ?Sﬁenﬁbsl bbdotdpe %?P'dﬂfm \tNhl ch
is operat e a ower ressure, . e LTI m Xxture ais rate nto a
t ri oxan@rasedmeof J; b&ruh% the, GPHBOsitioR P@ﬂgﬁﬁé@d@ﬁva@ hE ghrig¥ans, 5 f‘%ﬁu ‘aclgﬂt of

subst antforadldehyde and 25.1% by weight of water.

According to the invention, this azeotrope is circumvented by pressure swing distillation, in
20 which a first and a second distillation are carried out at different pressures. In a first
distillation column which is operated at lower pressure, the starting mixture Ia is separated
into a trioxane/water mixture having low formaldehyde content III and a substantially
trioxane-free formaldehyde/water mixture II. The formaldehyde/water mixture II may be
recycled into the trioxane synthesis. In a further distillation column operated at higher
25 pressure, the trioxane/formaldehyde/water mixture III obtained is separated into pure
trioxane and a trioxane/formaldehyde/water mixture V having a lower trioxane content.
According to the invention, the trioxane/formaldehyde/water mixture V (or Va) is also
separated in a third distillation column into substantially pure water VI and a
trioxane/formaldehyde/water mixture having a higher trioxane content VIL. The latter is
30 recycled upstream of the first distillation column. Preference is given to increasing the water
content of the mixture V before the removal of water in the third distillation column by

mixing in an aqueous stream IX.

Suitable distillation columns are any distillation columns such as packed or tray columns.
35 These may contain any internals, structured packings or random packings.

The pressure in the second distillation stage is from 0.1 to 15 bar higher than the pressure in
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wei %Bt ?rom g%'by-rwhglgﬁtt S5 \%marl elmld from O to 1% by weight of trioxane. The stream III
generally contains more than 50% by weight, preferably more than 60% by weight, more
preferably more than 70% by weight, of trioxane. For example, the composition of the
stream III is as follows: from 3 to 20% by weight of formaldehyde, from 10 to 30% by
weight of water and from 60 to 80% by weight of trioxane.

25

The stream II is preferably recycled into the trioxane synthesis.

The streams Ia, III, V, Va and VII may also contain up to 15% by weight of low boilers.
Typical low boilers which can be formed in the trioxane synthesis and the subsequent
30 distillative separation are methyl formate, methylal, dimethoxydimethyl ether,
trimethoxydimethyl ether, methanol, formic acid, and also further hemiacetals and full
acetals. To remove these low boilers, a low boiler removal stage may optionally be carried
out between the first and the second distillation stage. In this case, the low boilers are
preferably removed via the top of a low boiler removal column which is generally operated
35 at a pressure of from 0.1 to 5 bar, preferably at a pressure of from 1.0 to 2.5 bar. In general,
the low boiler removal column has at least 2 theoretical plates, preferably from 15 to 50
theoretical plates. The stripping section of this column generally includes from 25 to 90%,
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20 by weight, of trioxane, and from 0 to 5% by weight, preferably from 0 to 1% by weight, of
water and secondary components. Secondary components are in particular the
abovementioned low boilers, but also components having a higher boiling point than
trioxane. The content of water and secondary components in the trioxane stream IV is more
preferably < 0.1%. It may even be < 0.01%. The stream V contains, for example, from 5 to

25 20% by weight of formaldehyde, from 15 to 35% by weight of water and from 50 to 75% by
weight of trioxane.

In a preferred embodiment of the process according to the invention, before the third
distillation step is carried out, an aqueous stream IX is mixed into the stream V to result in a

30 stream Va which has a higher water content than the stream V. In general, the stream Va
contains from 25 to 100% by weight of water. For example, the stream Va contains from 5
to 20% by weight of formaldehyde, from 25 to 45% by weight of water and from 40 to 65%
by weight of trioxane.

35 The stream V or Va is separated in a third distillation stage at a pressure of from 1 to 10 bar
into a stream VI which comprises substantially water and a recycle stream VII which
comprises trioxane as the main component and additionally water and formaldehyde.
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20 The stream VII may be partly or fully recycled upstream of the first distillation stage;
preference is given to recycling it substantially fully upstream of the first distillation stage.
It is mixed there with the use stream L.

The present invention also provides a process for preparing trioxane from an aqueous
25 formaldehyde solution, by preparing the use stream I comprising formaldehyde, trioxane
and water from an aqueous formaldehyde solution in a preceding trioxane synthesis stage
and subsequently removing trioxane from the stream I as described above. Alternatively, the
trioxane synthesis and the first distillation stage may be combined in a reactive distillation.

30 In one embodiment of the process according to the invention, a stream X composed of an
aqueous formaldehyde solution of a preceding trioxane synthesis stage is fed and converted
in the presence of acidic homogeneous or heterogeneous catalysts such as ion exchange
resins, zeolites, sulfuric acid and p-toluenesulfonic acid at a temperature of generally from
70 to 130 °C. Operation may be effected in a distillation column or an evaporator (reactive

35 evaporator). The product mixture of trioxane/formaldehyde and water is then obtained as a
vaporous vapor draw stream of the evaporator or as a top draw stream at the top of the
column, The trioxane synthesis stage may also be carried out in a fixed bed or fluidized bed
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process for preparing trioxane froman aqueous 25 fornal dehyde sol ution, by

pr epar i Ag a faethersembedimgny of therigpsess aecordingdp db jnyentien, jthk Hinxane dyWbess from

an aqueqQiipe f20A MRl ARPUARSMthQNark Tafiddl &t @6 iaNGadtive WidNRLSY M BRS tdic@émoe

and subse uent,]L]%( removi ng trjoxane fromtgte ﬁéreaml as d&SCI‘I ed _above.
THi wh ;

Al t ePnatsP gay; cqniin Qatixerd, eatalystsbed, terpgeagonsy aqidic| el imithgge nay

be conbisamping sectiogaeliiertratitely! thd adachve d&ﬂllhﬁbrﬁlﬁﬁg{eﬂb@cﬁenﬁiﬁe@foui e the ocess
accordi nﬁ)g to thf i,nvention, aéait eam ﬁ glogg)ostgd of,. an ala%eous fgr.ng}aedehyde
sol uti oGP B ANRGRGIEIS SN LS P PRISS; s e acidic paalyalng IBRRRL i in
t he pr esehmm bdtioat iogethehwith glenemasusdiorhatelnaganmtios. cat al ysts such as ion
exchange resins, zeolites, sulfuric acid and p-toluenesulfonic acid at a

temperature of generally from 70 to 130 C. Operation may be effected in a
di st10l | dnigenerab thgmpquepusaforenldsbydst slutianewbich s fe@btocthe piexane synthghe sipgeduct

m xt ur e Bhatds RN (PE5%R! @ﬁgﬂgﬁt P GoMRl&hylS ahﬂ%lﬂqtsaéonﬁ%gofy ?ﬁigﬁf‘ggr ous

vapor draw stream of the evaporator or as a top draw stream of
the colWat: Thifesalytion ey beyoiiaaed i amaeredingycoaramrabion sapr frel HUBIYERYS fi xed
bed or fthithdietEde 861G hSERL Wb BkdafeeRyde/ conteitRon OVRE cohchbRiARIoAGRPAANP

catal yst,, for exanple an.ion exchange resin or olite. In a further
erbod mefscaFied e TBF SRalile, 1 a6 FEAPRE o PRAG AP A ARSI aPRRIBx ane. synt hesi s
stag® and the first distillation stage are carried out as a reactive
distillagion in.one r tion. 5 | ynn,__Thj contain a, fixed.c | yst bed
of a he?ltéhreo%rggnceon g%tng |g |%log'astte£ %%?’ Li)lencatnﬁeed Sgﬁ%frp%a%ﬁd)? eaétclleS‘f{l eﬂl lflcaafr)ﬁﬁi vely,

the react9vs &f0still ation may al so be carried out in the presence of a
honbgeneous catal yst, in which case the acidic catalyst is present in the
colum bottomtogether with the aqueous formal dehyde solution. 10 In
gener al ,Intae e@ehpgan@ltfczfrthﬁpmw@cgmlm o thevinremions afsgrgam Xk efean pausesse

syntdgesi pridladfyde SOESH RcohtQRaRQ ih AnBVAPRNoVPrdBiabBS a fAHBARE BVARrAcd from
15 to 40% hy weight of  water. This sol utl?n r;;f\&/ bg: obtained jn a preceding
concent r'9tSHHN & ggcqm 3&09;131%8 an aqueous formaldehyde solution having a higher
formaldehyde concentration. The vapor draw stream of the evaporator which is highly
depleted in formaldehyde is mixed as the aqueous stream IX with the stream V. Stream XI
contains, for example, from 50 to 70% by weight of formaldehyde and from 30 to 50% by
25 weight of water. Stream X contains, for example, from 65 to 80% by weight of
formaldehyde and from 20 to 35% by weight of water. Stream 1X contains, for example,

from 10 to 25% by weight of formaldehyde and from 75 to 90% by weight of water.

The resulting pure trioxane, whose purity may be > 99% by weight, > 99.9% by weight or

30 even > 99.99% by weight, is preferably used to prepare polyoxymethylene (POM),
polyoxymethylene derivatives such as polyoxymethylene dimethyl ether (POMDME) and
diaminodiphenylmethane (MDA).

The invention is illustrated in detail hereinbelow with reference to the drawing.
35
Figure 1  shows an example of an embodiment of the process according to the invention.



f or mal dehyde sol ution having | ow formal dehyde concentration. The
concentration step may be carried out, for exanple, in an evaporator,
preferabl; ;c?g %pg filmevaporator. 15 The precedi ng concentration step
may be carr| ou for exanple, as degcribed in DEEA 199 25 870. In one
enbodi ment of the process according to the invention, a stream Xl of an
aqueous 20 fornmal dehyde solution is concentrated in an evapor ator,

pr ef er alAny aquebbas [forngdehlyde sulafion dt Briedtto thdeaaporatos 2y ﬁ&mmﬁitﬂhi—ﬁﬂgl of an

I h h
The vapsy AFRRR NG AR YR N) GG Hapol: MR VIR PR SBLRS | O
f or mal ddstyadm LX) rmifxidg @@PDI’#@@W@E@U@ thﬂmd] isXa vﬁ)nhaldwdstdﬁpbmdvaql.@pﬂ%am X
cont ai Ngo|ukigh, &f&aﬂmﬁn Jrﬁ\? nau%th '] @Qe/arayx%r qhd eQ%erQtBFBal ﬁfrmmﬁ é om 30

to 50% by 25 wej St ream X cont ai ns or exarrp from 5 to 80%

by wei gluesus sp lﬁm%l)a%r laﬁambr%vz@l ths formpldehydeirighibogpmydrewrsiream®am | X

;:onz9 gly Ngstrda@d nﬁwmi Brst distiRafickOcdl@mA T olyivevitiedfebd Qfredn® mg@@mxﬁ) 'ﬁﬁig § r om 75
(6] 0

- 90% by skl BRAHIOSEGTODE g FREIOE I WD FSEREBFPLAH: SOMpBPT i, o0
gr ef er ?tﬂxy&d umdcbﬁtﬂmmzecpae@ rmtqrorhmdmahedﬂan(aﬂﬁht bfhde/pz@tey ey tueé Iﬁyds&aen I)
erivatives_ such.as me ene et.he ca{gl\/E
di am no&?%ﬁ% rtf%?w ﬁﬁkmaﬁlﬁr 1slc891§3m Con tshelqu”f@%rré %‘W“’d@f"&f‘} 15
her €ionbdktosanwwilh of &feehmah distitlatisrhe hama B e give Shed-stmpameéa (ssbamda)afhe xtaecam e  of
mb / Sch
an embognenty $tﬁehﬁ ds'P rd‘?sgms rf‘é&ﬁlﬁﬂl' *7‘%& %ﬁ%%gteﬂ rﬂg{eﬁé‘ﬁh&rﬁ f$ﬁ Idk g&?@&%ﬁ Se

-8 An aqueous fornma utron 1 e evapor
exanpl e sa*cmm&@ﬁemmﬂ)@md;ﬂdparl@ideh)fdalwatwgnﬂxm ssreamc? GtreamdH).HENe steepm: §ibe

evapor atl%btama asaao%u&ﬁaﬁwts&eﬁm&d the k&AM 39 a %p GRS SYSRP Riam Bhich is

obtained is_ a orma de depl et ed aqueous _sol utlon t he bottom draw

st r eam #opbinedaithigtregm 2( aad Beged HYQ FheareM?rn%Sa@ﬂwels cPpRinsd yjthessteam 4
sol utsi ornd Ty dlai Irﬁcﬁ the r&x@fH0i5) eFheWiokialdBRy &emm/@ﬁhmﬁes&daﬁh 9bigt o8 T dhaw

stream 8 t.rea e firs i stillatj on col umm e th eed
st ream 44t f@f éﬁ%‘% @h?‘%‘r Separgg éﬂ Lﬂ‘ﬁfetﬁli‘éo tar E‘an 39 éHE‘FB&vg whi ch
i s conf |c@mpeebchsulﬁmmmpmfapme trigkarer &l thasly dvaw btrowetl laed;txeamf Vyiwhizied bed
reactor. The tri Qx ane/ f m xture stnea | eavi t he
11 oxand L TpkburioRTandy st e itBici T st S tobRabaREe s 550 18,
stream 1% comblned with the low-formaldehyde aqueous vapor draw stream 3 (stream IX) of the
20 evaporator 2 to give the stream 12a (stream Va). The latter is fed to a third distillation
column 13 and separated there into a stream 14 (stream VI) which consists substantially of
water, and the recycle stream 15 (stream VII) which comprises predominantly trioxane and
additionally water and formaldehyde.

25 [Example

In the theoretical simulation of the process illustrated in the figure, streams 6, 6a, 8, 9, 11,
12, 3, 12a, 14 and 15 of the compositions reported in the tables were obtained. The
following parameters were selected: the first distillation stage is carried out at a pressure of
30 O8bar in a column 7 having 5 theoretical plates. The reflux ratio is 1.25, the top
temperature 85°C and the bottom temperature 97°C. The feed 6a is disposed at the height of
the 3rd theoretical plate. The second distillation stage is carried out at a pressure of 4.0 bar
in a column 10 having 17 theoretical plates. The reflux ratio is 0.1, the top temperature
131°C, and the bottom temperature 167°C. The feed 9 is disposed at the height of the 10th
35 theoretical plate. The third distillation stage is carried out at a pressure of 2.5 bar in a
column 13 having 25 theoretical plates. The reflux ratio is 1.5, the top temperature 114°C
and the bottom temperature 127°C. The feed 12a is disposed at the height of the 20th



10 (streamVI1) of the third distillation colum 13 to give the stream 6a
(stream'la). The stream 6a is fed to the first distillation colum 7 and
separatg ﬁo@&%gﬁy to a fornmal dehyde/water stream8 (streamll) and a

f or mal de £Eer/tri oxane stream 9 ($treamlll). The stream 8 is obtained
as a bottom draw stream and the stream9 as a top draw stream Stream8 is
conbined with stream4 and recycled into the reactor 5. Stream 8 is conbi ned
wi t h st thearetidaljBatand recycled into the reactor 5. The

f or mal dehyde/water/trloxane stream9 is fed to the di stiIIation colum 10

N , PP
and separated—then H-o—a—pottam-draw—sSt+ream1t \DL eatm ¢ OPO3 ed

subst apStrearthy of Flﬁr(é) { baoxphe did a|td@Vird® st{r3eam 12a ( 514 eanh 1¥) Wwhi ch
conpri ses predomi rjant | thji OABNS @@d addi ti (@rﬁtl I )(Dgat Wa)ana,lf)or Kr@hslehyde.

The st ream12—istconbited—wththefrowformeat aernyoeTaguepus vapor—gr aw

st r eam Massflowam 1|XP-301 85.8e| 209 gviddbi dtlbr 2 Wd gid/e :mé .bs} 3.dam| 188 (stream
Va). Thexbpldigr 1§ fed/to a third digtillation |colum 13| and <,epar ted
there imto a stredm A (StTrEanT v T CITCansT st[s_substantiat 1y wat er
o+ b R aedehds | B 581 Lir BUOR | Dt I Aor b bd dr OB hAnd |

tri oxan%qﬁ,dvt ]addl tional ly water| and|fornalldehyqe. 2% Exapple In the
t heorefical simuidgtjon|Qf the priocess iliugtratdd Jnitne fiLogure, stleans 6,
6a. 8 |dVaan 121285 1344 N85 ArdOE | 900hd 2ehyldiQ i dRd | 8RR (4% b ¢ he

r

t abl es | @iy WL ai fed. The foll dwi ng paramgt ers {were|sel egcted: {the first

di stil gfion Stage carri e Uyt reqsure [of . 3 e r 1 ¢olum 7
havi ng ?“Pﬁ%‘lﬁ eti cé':'(?pl iiés 8?ﬁe 7r0e I@Q%rggt iéé' q ‘?25,581%38166;) r%153rrper ature
85C and[%lteyy vt om tenmperatpre 97C. The feqd 6a i s dispospd at {t he hei ght of
the 3rd theoretical plate. The second distillation stage 1s carried out at a
pressure of 4.0 bar in a colum 10 having 17 theoretical plates. The refl ux
ratiois 0.1, the top tenperature 131C, and the bottom tenperature 167C.
The feed 9 is disposed at the height of the 10th 35 theoretical plate. The
third distillation stage is carried out at a pressure of 2.5 bar in a
colum 13 having 25 theoretical plates. The reflux ratio is 1.5, the top
tenperature 114C and the bottom tenperature 127C. The feed 12a is di sposed
at the height of the 20th PF 0000055213/ Sch theoretical plate. -9

Streanbj ) 6a8911 (TV)12312a1415 (la)(l1I) (111 (VM) (IX)(Va)(VI)(VIIl) Mss

fl owr5. 385. 871. 914. 03. 011. 02. 713. 63. 110. 5




rate [k ] Formal dehyde70. 564. 174. 510. 50. 013. 415. 013. 70. 0717.8 [% by wt. ]

Wat er 25.°524. 425. 519. 10. 00124. 385. 036. 199.9217.2 [% b wt.]

Tri oxangsg-Qbdssa Py 70- 499. 99962. 30. 050. 20. 0165.1 [% b wt.] PF 0000055213/ Sch
Wiat is clairned Ts” -10 A process for_ygnoving trioxane froma use stream |
of formal dehyde, trioxane and water, lby 5a) b) 10c) 15 20d) 25e) 30f) 35
providing a use stream | which conprises forml dehyde as the nain conponent
and tri ONhatisalaimedtier as t he secondary conponents, mxing the use stream |
with a recycle stream VIl which conprises trioxane as the main conponent
and fornmal dehyde and water as the secondary conponents to obtain a feed
stream Ila whifcRraseyspior saRoviRg Hiaxdah flgm ayse siecamyhphforwaldehyde: trigsane padbxane
and water as ¢Ji& ggcondary conponents, distilling the use streamla in a
first distillation stage at a pressure of from0.1 to 2.5 bar to obtain a
stre@m || which conprises fornmal dehyde as the main conponent and water as

the secondary)co hg a@Bélstieadi I WBIth lbpyikesdBrmA1Q¢HydE as thetrhaigxane as t he
mal n corrponent and wat er t he secondar corrponents,

f | hyd
et T Perer e o Catibiny AR R AP Castthe sl Aty SOBRPRENS o b 1 s om & he

stream
b) mixing the use stream I with a recycle stream VII which comprises trioxane
10 as the main component and formaldehyde and water as the secondary
components to obtain a feed stream Ia which comprises formaldehyde as the
main component and trioxane and water as the secondary components,

) distilling the use stream Ia in a first distillation stage at a pressure of from 0.1
15 to 2.5 bar to obtain a stream II which comprises formaldehyde as the main
component and water as the secondary component, and a stream I1I which
comprises trioxane as the main component and water and formaldehyde as
the secondary components,

20 d) distilling the stream II1, optionally after removing low boilers from the stream
III in a low boiler removal stage, in a second distillation stage at a pressure of
from 0.2 to 17.5 bar, the pressure in the second distillation stage being from
0.1 to 15 bar higher than the pressure in the first distillation stage, to obtain a
stream I'V which consists substantially of trioxane and a streamn V which

25 comprises trioxane as the main component and water and formaldehyde as
the secondary components,

e) optionally mixing the stream V with a stream IX which comprises water as
the main component to obtain a stream Va having a higher water content than
30 the stream V, the stream Va comprising trioxane as the main component and
water and formaldehyde as the secondary components,

f) distilling the stream V or Va in a third distillation stage at a pressure of from
1 to 10 bar to obtain a stream VI which consists substantially of water and the
35 recycle stream VII which comprises trioxane as the main component and
water and formaldehyde as the secondary components.



Il in a low boiler renoval stage, in a second distillation stage at a
pressuré of fromO0.2 to 17.5 bar, the pressure in the second distillation
st age bej .1 to 15 bar higher than the pressure in the first

di still %i%gor?t)gs {e?g’:‘jsecp to obtain a strea | V which consists substantially of
trioxane and a streamV which conprises trioxane as the nmai n conponent and
wat er and formal dehyde as the secondary conponents, optionally mxing the
stream \2.wi t ITha mbeesamctoidingi tohclaianpy imbeinviticepressuire i ehensecond dipidiagmi t o

obtain a str [ i gher nten 1 treamV, the
St oam va. congts g, 2 ke 30 h e frBLETh ARl oMkl PG
for mal dehyde as the secondary conponents, distilling the streamV or Va in a

third distil hakingeest 38Srdhg o Blaifi ?,(@}Ph&é@% bir @%@aﬁéﬁ s{a%f LAy 2

stream VI which 'consi sts substant al wat er an recycle stream Vi |
whi c® conpr i $8Eats pressurreof{eom A 5ail 3 ponent and water and for nal dehyde
as the secondary conponents. PF 0000055213/ Sch -11 2. The process according
to claiml, erein the pressure in the second distjllation, stage is from
1.0 to 10 bar DRiREPRESS RECQFIRE L HPYe%Q‘E]?‘é“Si hta hovhersiathethird distiation S@aggde. 3.
The process aaaddung 4 sressudd off ftorAR. 30 IWer ein the first distillation stage
is carried 5 out at a pressure of fromO0.75 to 1.25 bar. 4. The process
according to any of clains 1 to 3, wherein the third distillation stage is
car rifed Sout &thegprpeess scuoeding té aoyrolclainol $o Bawherkh Be firktediptilintion Stagedor di ng

to any of claj , o th i istillatlon i i ed
out in a fi rga%d;?}#ﬁ?%t?%g%gpéhn% 0&@%}%& glatéaisetaﬁtﬂ‘v@ 'th%é%rggeflipé?gf’&gﬁ%t es,

the second deeand distillation stagegén asecond elisilidtion solubinchaving deashd theoretiapl at

| east 2t eorit oala ot sis@flioh eagk B & Shifl Bl RhlcOMe! Ang 6 d
distillation pgoiaurm tRavllﬁng&igtt gast gt \E\Hoaq{lﬂje%r etdlt@glcggnﬁ es. é.L% I%SE %‘é)
process accortmqliglqabplé‘%i m 5, wherein the stripping section of the first

di styg | ati on colum has from 60 to 90% of the nunber of theoretical plates
f thi I . 20 7. Th [ t laimb5 6, wh in th
gt ri plpiangcge €0 RIQSESSt ﬁ%coggigégée%fair%%?o&ﬁérgg tl?e %trﬁ)lpri?lg sgétion of t%ge}'npst ©

distillation column has from 60 to 90% of the number of theoretical plates of this

column.

20 7. The process according to claim 5 or 6, wherein the stripping section of the second
distillation column has from 50 to 75% of the number of theoretical plates of this
column.

8. The process according to any of claims 5 to 7, wherein the stripping section of the
25 third distillation column has from 70 to 90% of the number of theoretical plates of
this column.

9. The process according to any of claims 1 to 8, wherein a low boiler removal stage is

carried out between the first and the second distillation stage, in which low boilers

30 selected from a group consisting of methyl formate, methylal, dimethoxydimethyl
ether and methanol are removed from the stream III.

10.  The process according to claim 9, wherein the low boiler removal is carried out at a
pressure of from 0.1 to 5.0 bar in a distillation column having at least 2 theoretical

35 plates.

11.  The process according to any of claims 1 to 10, characterized by the following



distillation colum has from50 to 75% of the nunber of theoretical plates
of this  colum. 8. The process according to any of clains 5 to 7, wherein
t he S”iPEBJ.)dB@ss getjon of the 25 third distillation colum has from70 to
90% of the nunber of theoretical platgs of this colum. 9. The process
according to any of clains 1 to 8 wherfein a |ow boiler renoval stage is
carried out between the first and the second distillation stage, in which

| ow boi | ers 30mpeditmt efitktlenmsl-2Vdr oup consi sting of nmethyl formate, nethylal,
di mret hoxydi met hyl ether and met hanol are renoved fromthe streamlIl||. 10.
The process according to claim9, wherein the | ow boiler renoval is carried
out at a preseamE of froenP0.te §Q% Hyowsight jofi farndaldelivide afiioon 18 dbudhde Havi ng at

| east 2 theoretical 33:phabesatet Frond M6o PER -gﬁ&?rg'm to any of clains 1
to 10, characterized byet e foflfdvjfnrong P(I): 000 05‘351 13 éct cg’rrposi tion of

strefms |-VIl: -12 stream|: from 60 to 80% by wei ght of fornal dehyde, from

15 to 35% by siryeh gt  OfroWPSRto 75% BY weibBt dOUrANIA¥RIBNS &f 35%I *WEight & St Team

la: from55 to 75% by Weigl}ijl goffgrnal%“eh%(d_e, 15 to 35% by wei'ght "of water,
3 to 20% by weight of P@DRi9L0%PY 258Nt PLIOXBRR: 65 t 0 85% by wei ght of

formal dehyde, 15 to 35% by wei ght of 10 water, O to 1% by wei ght of

trioxane; str [1: fro t % by ight of for e 10 10 30% by
wei ght of Wg&%ﬁ hBO tg° né/g’i E%/&/%&H h\fr&gw?f?ﬁ%ggéiﬂgl}ydfg?é?q g%/ﬂ?ﬁ nwe f’to?ﬁa% to
100¥0by wei ght of triowatee,0 © 1% bgwdightwirgixaneif water and secondary
conponents; streamV: from5 to 20% by wei ght of formal dehyde, 15 to 35% by
wei ght of water, 50 to 75% by weight of trioxane; 20 streamVa: from5 to
20% by wei ghtregm {lgr mafigehy de 20%s5by wveigqob yormsaldihydef 10 19a3@% bysweight 65% by
vei ght of trioxane; water, 60 to 80% by weight of trioxane;

15 stream IV:  from 95 to 100% by weight of trioxane, 0 to 5% by weight of water
and secondary components;

stream V: from 5 to 20% by weight of formaldehyde, 15 to 35% by weight of
water, 50 to 75% by weight of trioxane;
20
stream Va:  from 5 to 20% by weight of formaldehyde, 25 to 45% by weight of
water, 40 to 65% by weight of trioxane;

stream VI:  from 0 to 1% by weight of formaldehyde, 99 to 100% by weight of
25 water;

stream VII:  from 5 to 30% by weight of formaldehyde, 5 to 30% by weight of
water, 50 to 80% by weight of trioxane,

30 and the streams I, Ta, I, V, Va and VII may also contain up to 15% by weight of
low boilers selected from the group consisting of methyl formate, methylal,
dimethoxydimethyl ether and methanol.

12. A process for preparing trioxane from an aqueous formaldehyde solution, by feeding
35 a stream X of an aqueous formaldehyde of a trioxane synthesis stage and converting
it under acidic conditions to obtain the stream I, and removing trioxane from the

stream I by the process according to any of claims 1 to 11.



streamVl: fromO to 1% by weight of fornal dehyde, 99 to 100% by wei ght of
25 water; streamVIl: from5 to 30% by wei ght of fornmal dehyde, 5 to 30% by
wei ght 50 to 80% by weight of trioxane, 30 and the streans |, Ia,
L, Vv, ?*%/gooﬁﬁség{%sfh may al so contain ug to 15% by weight of |ow boilers

sel ected fromthe group consisting of r?e't hyl formate, nethylal,

di met hoxydi net hyl ether and nethanol. 12. A process for preparing trioxane
from an 1faqueGTag ﬁﬁ@kﬁﬁh&@h’dﬁd@_t@@hdﬁi ®or Sﬁwa_fe@ﬁﬁitﬁﬂ Str&ﬁlgj@( 34 bBRMed fédman .
aqueous formal dehy of. a trioxane synt is.stage.and converting it.under
Bl dre: cond: e VB ofpR (i RESETsCASNGS  SHNGIL Iy e he
stream | by toweeptratiestsy @mcentchting in en evapoodtorcl ains 1 to 11. PF

0000055213/ Sch -13 13. The process according to claim8 or 9, wherein the
stream X is obtained froma streamVIIIl from an aqueous fornal dehyde

sol ubi od4of [Thoy frovessladetding tocdaisehd.r wherein the strraoe AXriatthe Jormaldghyde-
evapor at or . i claim13, wherein the stream| X
is the fornalagéﬁtggg?ﬁo({g% et?tz vggglrléc‘tg?%vrvﬁtg{'ream of the evaporator. 15. The
use of trioxane, preparable by the process according to any of clainms 12 to
14, fori5pr eghe usd oP fHokaie, N%RYA&@B)JQl'f’e%ﬂaces@%&’&dﬁ@&b%b%‘%laﬁiﬁg ijgabiides and

10 di am nodi phenyl h
I am nodi phe nﬁlre gf}%nganp%l oxyrr?ethylene (POM), polyoxymethylene derivatives and

10 diaminodiphenylmethane (MDA).



