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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 zone consisting of two subzones is charged
at one end with an organic, virtually water-immiscible extractant for trioxane, and

20  at the other end with water. Between the two subzones, the distillate from 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.

25 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.

30 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 pure trioxane on the one hand and an
azeotropic mixture of trioxane, water and formaldehyde on the other. In one

35 example, an aqueous mixture consisting of 40% by weight of trioxane, 40% by
weight of water and 20% by weight of formaldehyde is separated in a first
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formaldehyde, which comprises the following steps:

20 a) a stream A1 comprising water and formaldehyde and a recycle stream B2
consisting substantially of water and formaldehyde are fed to a trioxane
synthesis reactor in which the formaldehyde is converted to trioxane to
obtain a product stream A2 comprising trioxane, water and formaldehyde;

25 b) stream A2 and a recycle stream D1 comprising trioxane, water and
formaldehyde are fed to a first distillation column and distilled at a pressure
in the range from 0.1 to 2.5 bar to obtain a stream B1 enriched in trioxane,
and the stream B2 consisting substantially of water and formaldehyde;

30 ¢ stream B1 is fed to a second distiliation column and distilled at a pressure
in the range from 0.2 to 17.5 bar to obtain a product stream C2 consisting
substantially of trioxane, and a stream C1 comprising trioxane, water and
formaldehyde;

35 d) stream C1 is fed to a third distillation column and distilled at a pressure in
the range from 1 to 10 bar to obtain the recycle stream D1 comprising



35 d) streamCl is fed to a third distillation colum and distilled at a
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trioxane-rich trioxane/waterformaidehyde mixture on the one hand and
substantially pure trioxane on the other. According to the invention, the trioxane-
rich trioxane/water/formaldehyde mixture is fed to a third distillation stage which is
20 operated at a pressure which is between the pressure of the first distillation stage
and of the second distillation stage. In the third distillation stage, a stream
comprising trioxane, water and formaldehyde and a stream consisting
substantially of water are obtained. The stream comprising trioxane, water and
formaldehyde is recycled into the first distillation stage. This achieves substantially

25  all trioxane prepared in the synthesis being obtained as a product of value.

According to the invention, each distillation stage comprises a distillation column.
Suitable distillation columns are any distillation columns such as columns with
structured packing or random packing. The distillation columns may comprise any

30  internals, structured packings or random packings. In the following, all pressure
data relate to the pressure at the top of the column in question.

In a first process step a), a stream A1 comprising water and formaldehyde and a
recycle stream B2 consisting substantially of water and formaldehyde are fed to a
35 trioxane synthesis reactor and allowed to react to obtain a product stream A2



structured packing or random packi ng. The distillation colums may conprise
any 30 internals, structured packings or random packings. In the foll ow ng,
all pressure data relate to the pressure at the top of the colum in
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formaldehyde, from 15 to 45% by weight of water and from 1 to 30% by weight of
trioxane.

In one embodiment of the process according to the invention, the
20  water/formaldehyde mixture is reacted in the trioxane synthesis stage a) in the
presence of acidic homogeneous or heterogeneous catalysts such as ion
exchange resins, zeolites, suffuric acid and p-toluenesulfonic acid at a
temperature of generally from 70 to 130°C. It is possible to work in a reactive
distillation column or a reactive evaporator. The product mixture composed of
25 trioxane, formaldehyde and water is then obtained as a vaporous vapor draw
stream of the reactive evaporator or as a top draw stream of the reactive
distillation column. The trioxane synthesis may also be carried out in a fixed bed
reactor or fluidized bed reactor over a heterogenecus catalyst, for example an ion
exchange resin or zeolite.
30
In a step b) which follows step a), stream A2 and a recycle stream D1 comprising
trioxane, water and formaldehyde are fed to a first distillation column and distilled
at a pressure of from 0.1 to 2.5 bar, preferably from 0.3 to 2 bar, more preferably
from 0.4 to 1.5, for example 1 bar, to obtain a stream B1 enriched in trioxane, and
35 the stream B2 consisting substantially of water and formaldehyde.



reactor or.flui.dized bed reactor over a heterogeneous catal yst, for exanple
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20  Streams A2 and D1 are fed to the first distillation column preferably as side feeds.
Stream B1 is withdrawn from the first distillation column preferably as a top draw
stream and stream B2 as a bottom draw stream.

In a preferred embodiment stream A2 is fed to the first distillation column as a side
25 feed in the stripping section or as a feed in the bottom of the column and the
stream D1 as a side feed in the rectifying section. In a further embodiment the
stream A2 and the stream D1 can be mixed hefore feeding in the first distillation
column. The feeding then preferably is carried out as a combined side feed.

30 In a further embodiment of the process according to the invention, the trioxane
synthesis stage a) and the first distillation stage b) are carried out together as a
reactive distillation in a reaction column. In the stripping section, this may
comprise a fixed catalyst bed of a heterogeneous catalyst. Alternatively, the
reactive distillation may also be carried out in the presence of a homogeneous

35 catalyst, in which case an acidic catalyst is present together with the
water/formaldehyde mixture in the column bottom. Preference is given to carrying



In a preferred .enbodi nent stream A2 is fed to the first distillation colum
as a side 25 feed in the stripping section or as a feed in the bottom of
the columm and the stream Dl as a side feed in the rectifying section. In a
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preferably from 1 to 7 bar. The second distillation column is operated preferably at
a pressure between 2 and 10 bar, more preferably at a pressure between 2 and
7 bar.
20
Product stream C2 comprises generally from 95 to 100% by weight, preferably
from 99 to 100% by weight of trioxane, and from 0 to 5% by weight, preferabty
from 0 to 1% by weight of water. More preferably, the content of water in the
product stream is < 0.1%. It may even be < 0.01%. Stream C1 comprises, for
25  example, from 5 to 20% by weight of formaldehyde, from 15 to 35% by weight of

water and from 50 to 75% by weight of trioxane.

Preferably, stream B1 is fed as a side feed, preferably as a side feed in the
stripping section of the second distillation column, to the second distillation

30  column. Stream C1 is preferably withdrawn from the second distillation column as
a top draw stream and product stream C2 as a bottom draw stream.

In the step d) which follows step c), stream C1 is fed to a third distillation column
and distilled at a pressure in the range from 1 to 10 bar to obtain the recycle

35 stream D1 comprising trioxane, water and formaldehyde and a product stream D2
consisting substantially of water.



20 Product. stream C2 conprises generally from95 to 100% by wei ght,
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In a preferred embodiment, in a further step of the process for preparing trioxane

from formaldehyde, a feed stream E1 comprising water and formaldehyde is fed to

a formaldehyde concentration unit. Stream A1 as a formaldehyde-rich bottom

stream and a low-formaldehyde stream E2 as a top or vapor draw stream are

20  withdrawn from the concentration unit.

The concentration of the feed stream E1 comprising water and formaldehyde is
generally carried out in a distillation column or in an evaporator. The concentration
is preferably carried out in an evaporator, more preferably in a continuous
25 evaporator. Suitable continuous evaporators are, for example, circulation
evaporators, falling-film evaporators, helical tube evaporators or thin-film
evaporators. Particular preference is given to using falling-film evaporators to
concentrate the waterformaldehyde mixture. The falling-film evaporator is
operated generally at a pressure of from 50 to 200 mbar and a temperature of
30 from 40 to 75°C.

The concentration step can be carried out as described, for example, in
DE-A 199 25 870.

35 The formaldehyde-enriched stream A1 obtained in the concentration is generally
withdrawn as a bottom draw stream; the low-formaldehyde stream E2 is



from fornmal dehyde, a feed stream El conprising water and fornal dehyde is fed
to a formal dehyde concentration unit. Stream Al as a fornmal dehyde-rich
bottom stream and a | ow fornmal dehyde stream E2 as a top or vapor draw
streamare 20 withdrawn fromthe concentration unit. tion of
the feed stream El conprising water an_dajormal dehyde .E?"‘:’S@\g&?é? f/:ﬁcarri ed
out in adistillation colum or in an evaporator. The concentration is
preferably carried out in an evaporator, nore preferably in a continuous 25
evapor at or . Wihdtamplas atoptar varersrew sseamt ors are, for exanple, circul ation
evaporators, falling-filmevaporators, helical tube evaporators or thin-film
evaporators, Particul ar preference is gfi ven to using falling-film

f

evapor at or s WiEn @oflisiliation: eolbme {Ratiged 118 RenerRMiAteNihg deed SiRa™r &1 i ng-film

evapor at or icémpagieg dakd age fefraldeyydd ispreferbilied agfa dideof@ed0 to 200 nbar and a
tenperature of 30 from40 to 75C. The concentration step can be carried out
as described, for exanple, in DE-A 199 25 870. 35 The formal dehyde-enri ched
stream Al olin ai preféried d¢rhisodimente e kin-omaldeigeiecsteddny E2vistfad taime #irda bott om

draw st reamdisttih‘:ﬁioh%‘é’hfnﬁ’r{. SR ArTslR @Efe%ﬂ}ﬁi fohé” gm%oo(?{iﬁgl?o%%ﬁﬁﬁn asd
w thdrawn as a top Or vapor draw stream en a drstiTlhation colum is used
f or concent sigeifeed atthe tdmeeidhe colomm B a futbepembidigenlasisearn k@ andistrehtiehyde i s

preferably fed. /S | & : 68Fe '{m Bn cdiftf

| owf or mal de(ﬁycfgﬁ'sr?trb;éamﬁﬁg%ﬁg Sluesciié Ugﬁ'{hﬁé&%ﬁrg m@%t at1on col unm. Stream
E2 is ph@f ecapbinedsiflerfeed.he third distillation colum as a side feed at the
top of the colum. In a further enbodi nent, stream E2 and stream Cl can

first be m xed and subsequently added to . the third distillation _colum as a
10 combi ned '%iaeelt'%éwarﬁ g?ﬂ'@? FRYAe: @‘%Péﬂ?e:f%?eﬁﬁlsdé%ﬁk (ghé"? M%%ane,

streams A2, pBiticulat neeydalb® cofprif@upit6 U588 biraneight s gerkdally fre® UR 1% 1h0 by
wei ght,, gen%ezligl;hltyofflév(\? rBo:lllertsp T)lfgoc/glt)%w boilers which may be formed in the trioxane
15 synthesis and the subsequent 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, it is optionally
possible after the first distillation stage b) to carry out a further distillation stage
{low boiler removal stage). In this case, the low boilers are removed preferably via
20  the top of the low boiler removal column which is preferably operated at a
pressure of from 1 to 3 bar. In general, the low boiler removal column has at least
5 theoretical plates, preferably from 15 to 50 theoretical plates. The stripping
section of this column comprises preferably from 25 to 90% of the theoretical
plates of this column. Stream B1 is fed to this low boiler removal column as a side
25 feed, and the stream B1’ freed of the low boilers is generally obtained as a bottom
draw stream. When the low boiler removal is carried out, stream B1’ is fed as

streamn B1 to the downstream second distillation column.

The pure trioxane obtained, whose purity may be > 99% by weight, preferably
30 > 99.5% by weight or even > 99.8% by weight, is preferably used to prepare

polyoxymethylene (POM), polyoxymethylene derivatives such as polyoxy-

methylene dimethyl ether (POMDME), and diaminodiphenylmethane (MDA).

The invention is described in detail below with reference to the drawing.
35

The sole figure shows a process flow diagram of the process according to the



wei ght of low boilers. Typical |ow boilers which may be forned in the
trioxane 15 synthesis and the subsequent distillative separation are nethyl
formate, nethylal, dinmethoxydi methyl ether, trinethoxydinmethyl ether,

met hanol, formc acid and also further hem acetals ap? 4 f,gghs
renove these low boilers, it is optiongly possible after 5he rst
distillation stage b) to carry out a further distillation stage (low boiler
renoval stage). In this case, the |ow boilers are renoved preferably via 20
the top of f'wentiadw boi | er rermoval col umm which s preferably operated at a
pressure of from1 to 3 bar. In general, the |l ow boiler renoval colum has

at least 5 theoreti tes, prefer ny from 15 to, 50 theoretical plates.
The strippi A aqygewg "@FAQ%M&% S@E‘It'ﬁrt‘rﬁ g“é"ﬁﬁ?‘i é& 'spf“g‘i%’?éjr Iheyeancepyatign; o 90 of
E) h_eI t heor et umaia The edregntedtionhingt zzghylmm anﬁtdi?amr?h?cblumus, féleiékatn?plé hltmy:c owh |

oi l er as e t he, st mBl' free the | ow
ot 1 ers 1 5. SaHPacb{st i rEidshn TackE or fGph Lt biiPerbeat st 8 bo 1 er
renoval | s ccantmueuls oaVaposatoeamrBJQxanmief ed @gculgtione aenapbrator, t Fallingefilmst r eam
second di st T d; y nay be
> 99% by web%ffgrét gp“be %%pgl’%@ éﬁ/t@ﬁ%mn‘gl%ﬁ)aﬂgﬁe\yg\ﬁh@%‘é%)o y wei ght,
is prefer abuplt agéopref@rthsegafaélngﬂmnmpﬁ@ttMylFm theagncepratipoxynie2h@l ene
derivat i veSf&%meﬁgdm&rvwom ThRvdRam d @La Aff Bd a( B@@h@m

di am nodi phenyl et aned?& . The 1 nvention iIs describ i n det atlwlagbel ow
with ref@reagéequs yapor ’&ﬂh’"n@s t°@51raf‘Mest?GFb 4 {sgape@ Eﬁb\ﬁée LbRinsde Jder | ow

di agr am of t&iﬁraﬁfeﬁ?&ﬁﬁcfﬁﬁ@tﬂfﬁum EPedM e |Eﬁ&@ﬂ995@&&%%‘?hthes@ réddtems.i on.  An
aqueous fortimk]ﬁeh de sol ution (()n% gam El aeiyp i’;\ concent{egtlon
unit 2. The't c‘E Ang 9YBIhesisireacionyinp 2ay SofP Jifehyde SRIUIGN ihiPactedr  exanpl e
a tray 5 coiruthie, preséneerof wint dcidie cdiysp prdsentgin ionageniavus/bit etetogendaused
packi ng or ?ormC@g)év NUOUS evaporator, for exanple a circul ation evaporator,

m e

falling-fil Sr ?’6"3 hel i cal tube evaporator or thin-film evaporator.
The contgntration wunit 2 is preferably a falling-filmevaporator. Fromthe

concentrati @ HNie 4riodine synthesis reactor 5, a stream 6 comprising trioxane,
formaldehyde and water (stream A2) is fed as a side feed to a first distillation
column 7. In the first distillation column 7, stream 6 is separated into a trioxane-
enriched stream 8 (stream B1) which is withdrawn from the first distillation column
20 7 as a top draw stream and a stream 9 which is obtained as a top draw and
consists substantially of water and formaldehyde (stream B2). The stream 9
obtained at the bottom (stream B2) is recycled into the trioxane synthesis reactor
5.

25 The stream 8 obtained at the top of the first distillation column 7 (stream B1) is fed
to a second distillation column 10. In the second distillation column 10, this is
separated into a product stream 11 comprising substantially trioxane (stream C2)
and a stream 12 comprising trioxane, water and formaldehyde (stream C1) which
is drawn off at the top of the second distillation column 10. Stream 14 is fed via a

30 side feed to a third distillation column 13. In the third distillation column 13, stream
12 is separated into a recycle stream 14 which comprises trioxane, formaldehyde
and water and is obtained at the top (stream D1) and a stream 15 consisting
substantially of water (stream D2) which is drawn off at the bottom of the third
distillation column.

35
The recycle stream 14 (stream D1) is fed to the first distillation column 7. The



f or mal dehyde-ri,ch bottom draw stream 3 (stream Al) and a | owfornal dehyde 10
aqueous vapor streamas top draw stream 4 (stream E2) are obtained. The
f or mal dehyde-rich bottomdraw stream 3 is fed to a trioxane synthesis

reactor 5. In the trioxane synthesis reactor 5, the dehyde
solution is reacted in the presence ofasan acidic cat %@@@P@Qgﬁghl n

honogeneous or heterogeneous formto give trioxane. 15 Fromthe trioxane
synthesis reactor 5, a stream 6 conprising trioxane, formal dehyde and wat er
(st ream A2) recycipsireas 14 is faskvia agidetfeedintg thetfirgidigtillatiogtqolinn €ol unm 7. In the
first distillation colum 7, stream6 is separated into a trioxane- enriched
stream 8 (stream 131) which is withdrawn fromthe first distil]ation colum

20 7 as a t 8padiuRn torthe sheand 2o(sueqan fnl) othgpwiormaldativde skerm < SUBYB dr aw and
cgns! stz suEsyh aretg&rabﬁ it €fe mtcﬁrtré@)ﬂdncfe(ntrﬁﬁérﬁ&iﬁydﬁs fed tcﬁﬁm tBitd disfilttiont r ﬁam_ 9
obt ai ned_. at the tom (stream is regycled. into t t.ri oxane synthesis
react or 3 5. calgm?hgé'slfpeérﬁ&eég%lﬁtf%ﬁ?ﬁﬁc? 3‘93'5%% f“gH’eo*Opt ?lfet%leitﬁ"éé) d?ﬁ"@?qo%l ation
colum 7 (stolammi3l) is fed to a second distillation colum 10. In the
second distillation colum 10, this is separated into a product stream 11
conprising substantially trioxane (stream C2) and a stream 12 conpri sing

trioxane, wixampihd for mal dehyde (stream C) which is drawn off at the top
of the second distillation colum 10. Stream 14 is fed via a 30 side feed to

a thirdqgi sty | L6t b& T ' , Stream
12 1's sBar A iR craldey e solfort [EohBliding B by wELhEB: BhAlEyLe
f or mal dehyd@nd £33 Wi tveaightref walebist addeddtosa coneentraiion sinit &adesigied am@ a stream

15 consi sti agingshilishaRtifl YnofaiBiRh bdrRrBlentiBlcha ifedling fiof at the

bottom of the t istillation“col um. _ recycle stream 14 (stream
131) is fedmuartang & teraperaftiusg of 6ALG.oh botitmndra®, sifeaen BPROOIDSHERBL SYvh - 10

recycl e str Gamt bt foimbfbhyde it S0 By Wit Pk A withdiin Foit thbliBitban ol umm
' 15  of the falling-film evaporator. The top draw stream 4 comprises 20% by weight of
formaldehyde, the remainder is water.

The bottom draw stream 3 is fed to the trioxane synthesis reactor 5. The trioxane
synthesis reactor is designed as a stirred tank reactor and is operated at a

20 temperature of 108°C. The discharge stream 6 comprises 9% by weight of
trioxane and 66% by weight of formaldehyde, the remainder is water.

The stream 6 is fed to the first distillation column 7 on the fifth tray. The stream 14
is recycled from the process into this distillation column 7 on the 20" tray. The first

25  distillation column 7 is operated at a pressure of 1 bar. The temperature at the top
is about 101°C, the temperature at the bottom is about 104°C. The column
contains 30 frays. A stream 9 with a concentration of 80% by weight of
formaldehyde and 20% by weight of water is withdrawn from the bottom of the first
distillation column. A stream 8 with a concentration of 66% by weight of trioxane,

30 7% by weight of formaldehyde, and 27% by weight of water is withdrawn from the
top of the column 7.

The stream 8 is fed to the second distillation column 10. The second distillation
column 10 is operated at a pressure of 4 bar. The temperature at the top is about
35 142°C, the temperature at the bottom is about 166°C. The column has 40 trays,



In addition to.the stream 12 (stream d), the | ow formal dehyde stream 4
(stream E2) drawn off at the top of the concentration unit 2 is fed to the
third distillation 5 colum 13. It is preferably fed as a side feed at the
top of the third distillation colum 13. Exanple 10 ﬁ%
formal dehyde solution 1 conprising 37%by weight of fcl):rﬁri?g e ygglscgnd 63% by
wei ght of water is added to a concentration unit 2 designed as a

falling-fil A -thd B | 4 &8s h@bad, | r Al a
pressure of @Hrg% %qn%géd)%na astzter 'eAr gé‘?eud;rﬂlehg‘fgﬁlg@.a %Bb(/)tt%yzmr’negg@a@vq@i?edm 3

conpri si ng B&obyweight philermaltethysierandrRiy by waight S yatsy iswithdrawofropmther i s
i t hd f t { NGk F o : d
s 2 SG4AEROD 3 kil | BRPHBPS A S e, 2

The bott om &f kigxanea isavithdraven freml theobattem.t ri oxane synthesis reactor 5. The
trioxaneg synthesis reactor is designed as a stirred tank reactor and is
operated at a 20 tenperature of 108C. The di scharge stream 6 conprises 9%
by wei ght offThettoposteeam dRdis deds thythaethipth tdistillaticor pelldehidieon thee24"etray.nder is
wat er. The i S, f t i r st dl St t.] 07 Q e fifth
tray. The s?‘ Ekreegi;@ngl © ﬁ%eaﬁg?:;rgfnetﬁgf'ér”c')ﬁrﬁ fﬁ'ﬁ‘eév%bé%%@sfé %@t%%ﬁ@dé’f%@ ?tHhati on
col um 7 on colunmdn thet 361 trayl Hinef thirg distilatiodi courhm 48 oontainesl 4tvays asd sper at ed

at a pressur a i b , wLhe
Femper at ur o BprsbaEPresiitE o 2R TH Brborketie s o BARN 56 vy s o
stream 90w témperatune ahthresbottom &f al@Qol B Crdihghdtream 15 @ withdiewy denatié 20% by
wei ght of ter is.wthdrawg fromthe bottomof .the. first .distil]ation

col om. *a sePBamd i EROERSnisEpi earise® Mot HiANEPh kY ot Bl el S0 796
by wei ght ofTheotopabttedny del, camgrigséd6b% beiwdightodf Wirixane,i 8%wby helgsightnoff r om t he
top of the ¢olu 7., Th ream8 (s, fed to.the second distillation colum
100 The secdmmanRye paf 2Bi S¢HpiamhouwEey Binrizan 4o it o R 4 bar.
The t enper atdigtitatiih dolend ®p i s about 35 142C, the tenperature at the bottom

is about 166C. The columm has 40 trays, PF0000056999/Sch -11
15



stream8 is fed to the 20'h tray. A stream 12 conprising 64% by wei ght of
trioxane, 8% by weight of formal dehyde and 28% by wei ght of water is
wi t hdrawn fromthe top of the columm 10. The product stream 11 conpri sing

nore than 99% by weight of trioxane is withdrawn fro 5 The top
stream 12 is fed to the third distillatgbon colum 13 ?rﬁbpﬁ%dg%b%’gyr‘ay.

Li kewi se, the stream4 fromthe falling-filmevaporator is fed to the third
distillation columm on the 36 h tray. The third distillation colum 13

cont ai ns 48Whahip<claimgdiis operated at a pressure of 2.5 bar. The tenperature
at the top is about 127C, the 10 tenperature at the bottomis about 131 C
The stream 15 is withdrawn fromthe bottom of thfis (%ol uagn. This stream
conprises mire t RANNGIGREY PirGesh folopreparieg roxpng frosp femadehyea, E’Bi‘fbri ses 66%
by wei ght of tri caapeses@fe flowmig@dpsof for mal dehyde and 26% by wei ght of
water. This stream 14 is recycled to the first distillation colum 7. 15
PFO000056999/ Sch -12 What is clainmed is: 1. An integrated process for
preparing trioxaag arstreaiok hedmigisidewatehawhformakiphydeesnd dneeciyok lstreamg st eps:

5 a) a stream Al copgprisi for ream B2
consi sting substant Egl (}&y‘g%ﬁn%@%ﬂ@n& yP&@%rﬁ%ﬁé’ﬂéjﬂ%ﬁ%h%%%f%%&tftrai oxane
synt hesi s reactor i tioxane gynthesis ceactordewhich the feanaldehyslg is gonyariegixiane to

obtain a product st gRamhé\ Stﬁgﬁ%rd;frbﬂgcttsirhﬁﬁﬁa@coﬁ‘}ﬁﬁg @iBRanel Watdi'argl dehyde;
b) stream A2 and a recycle stream D1 conprising trioxXane, water and

formal d&fyde are fefPri@ldghydeist distillation colum and distilled at a
pressure in the range from0.1 to 2.5 bar to obtain a stream 131 15 enriched

in trioxane, and,fhe stre B2 consistin SB%)S'[ ant.i al Ip{ of
b) stream and a recycle stream comprising trioxane, water and

formaldehyde are fed to a first distillation column and distilled at a
pressure in the range from 0.1 to 2.5 bar to obtain a stream B1

15 enriched in trioxane, and the stream B2 consisting substantially of
water and formaldehyde;

c) stream B1 is fed to a second distillation column and distilied at a

pressure in the range from 0.2 to 17.5 bar to obtain a product stream

20 C2 consisting substantially of trioxane, and a stream C1 comprising
trioxane, water and formaldehyde;

d) stream C1 is fed to a third distillation column and distilled at a

pressure in the range from 1 to 10 bar to obtain the recycle stream D1

25 comprising trioxane, water and formaldehyde, and a stream D2
consisting substantially of water.

2. The process according to claim 1, wherein the distillation b) is carried out

at a pressure in the range from 0.4 to 1.5 bar, the distillation ¢) at a

30 pressure in the range from 2 to 7 bar and the distillation d) at a pressure in
the range from 1 to 5 bar.

3. The process according to claim 1 or 2, wherein stream B1 is withdrawn as

a top draw stream and stream B2 as a bottom draw stream from the first

35 distillation column and stream A2 is fed as a feed in the bottom of the
column or as a side feed and stream D1 as a side feed.



wat er and fornmal dehyde; c) stream8l1 is fed to a second distillation colum
and distilled at a pressure in the range fromO0.2 to 17.5 bar to obtain a
product stream 20 C2 consisting substantially of tri oxane and a stream Cl1
conprising trioxane, water and fornal dehyde; d) stre 5§$$gcﬁo athird
distillation colum and distilled at a;spressure int e range trom1l to 10
bar to obtain the recycle stream D1 2% conprising trioxane, water and

f ormal dehyde, and a stream D2 consisting substantially of water. 2. The
process according to claim1l, wherein the distillation b) is carried out at

a pressure jh thens pRig8sd éﬁ@rcﬂnétdélalﬂn§ \Gﬂ!relntsﬂéaﬂ'@ is'fé@hé@nsld‘e)feé& a 30
pressure in the ranefrom2to bar é% distillation d) at pressure

in the range frBnihe $tHPRING gection a"ﬂ'\é"ﬁ?’ﬁc a3 i fesd 'PothEIrﬁFtr'fY'Tgor 2,
wher ei n stream 18dctiod ohiHelfistaidillason @idnd draw st ream and stream B2 as a
bott om dsraw streamfromthe first 35 distillation colum and stream A2 is
fed as a feed in the bottomof the colum or as a side feed and stream D1
as a side féed. PROPOLOSSASGIE0Y to €lbBn 8, whbeirpsews A2aarebstciany Dicarel ai m 3,

wherein stream n{e% {;eﬁgreaﬁd E’oetﬂee'ﬁ%t dighudy fi c?z%u:’nﬁl rstth%ﬁ%&ﬁ%ﬁ.”d stream

D1 as a side fee sectron o I'stl i on
colum. 5 5. Thecw@ce@ydaé@eﬂt@lth@ "ledlél"@Ilﬂﬁl goluffier ei n stream A2 and stream
DL are nixed before addition to the first distillation col urm and then fed

as a conbined side feed to the first distillation columm. 6. The process
accor di HY t 8 any TBe PEacgsshaceprding to anypf claims dte Sathesein %feﬁauBbss fed agj de f eed
to the second di gtgidd Rbdad tkOsetBAdalstilafidreddiuka ang stlehMdr AV withdra@nt op dr aw

stream and stream a bott om dr aw s eam 7. The process according to
any of claims 1 f“%cé"p aﬁ@‘rséfeﬁ"b??cg%f ésiaetlfﬂag‘ draw stream.

7. The process according to any of claims 1 to 6, wherein stream C1 is fed as
15 a side feed to the third distillation column, and stream D1 is withdrawn as a
top draw stream and stream D2 as a bottom draw stream.

8. The process according to any of claims 1 to 7, wherein, in a further step, a

feed stream E1 comprising water and formaldehyde is fed to a

20 formaldehyde concentration unit, stream A1 is withdrawn from the

concentration unit as a formaldehyde-rich bottom stream and a low-
formaldehyde stream E2 is withdrawn as a top or vapor draw stream.

9. The process according to claim 8, wherein stream E2 is fed to the third
25 distillation column.

10. The process according to claim 8, wherein stream E2 is fed to the third
distillation column as a side feed at the top of the column.

30 11, The process according to claim 8, wherein stream E2 and stream C1 are
mixed before addition to the third distillation column and then fed as a
combined side feed to the third distillation column.

12.  The process according to claim 8, wherein the formaldehyde concentration
35 unit is a distillation column.



15 a side feed.to the third distillation colum, and stream Dl is w t hdrawn
as a top draw stream and stream D2 as a bottom draw stream 8. The process
according to any of clains 1 to 7, wherein, in a further step, a feed
stream El conprising water and fornal dehyde is fed to | dehyde
concentration unit, streamA is wthdgagwn fromthe cgﬁggﬁbrsggfj%cﬁnit as a
for mal dehyde-rich bottom stream and a | ow formal dehyde streamE2 is

wi t hdrawn as a top or vapor draw stream 9. The process according to claim
8, wherein 33r eafhERracess acrording teeclaini §.avhepgin thestormalgenysie eopcemiration0. The
process accor di ngnit @ o#nl¥apdbdtorWherein streamE2 is fed to the third
distillation colum as a side feed at the top of the colum. 30 11. The
process according to claim8, wherein streamE2 and stream ClL are m xed
bef ore addi 440n tRe phRebdacsbralhgtd Lihint i1 9 witdtbiitRe avshdrinenisf £hllvg-fdlm conbi ned
side feed to the thII’Cl distillation colum. 12. The process according to

cl ai m 8, wher ei n®YA"4'8r mal dehyde concentration 35 unit is a distillation
col um. PF0000056999/ Sch -14 13. The process according to claim8, wherein
t he fornmal dehyde concentration wunit is an evaporator. 14. The process
according to claim 13, wherein the evaporator is a falling-film 5

evapor at or.



