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The extract is neutralized; the resulting salts are washed out,
since they influence the polymerization of trioxane even in small
25 concentrations. In a subsequent purification of the extract by
distillation, the extractant and interfering secondary components
are removed in order to provide polymerizable trioxane. Further
distillation steps are necessary for the workup of the aqueous
formaldehydic raffinate, of the extractant and also of the
30 salt-containing waste liquor.

In this process, the extraction is a particularly costly and
inconvenient step in purifying trioxane and is additionally
associated with the use of chlorine compounds, for example

35 methylene chloride, which are undesired from an ecological point
of view. These are associated with strict environmental
conditions. Depending on the extractant, sometimes considerable
amounts of trioxane remain in the aqueous phase in the
extraction. This results in large circulation streams. The

40 organic solvent introduces a further material into the process.
This results in a further workup of the organic phase being
required which is associated with losses of trioxane. The washing
steps included in the extraction stage alone furthermore require
25% of the total amount of demineralized water used in the

45 process, so that omission of the extraction would alsc allow the
waste water streams to be worked up to be reduced.
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25 trioxane are necessary even when the purity is higher in order to
attain the necessary low water contents (< 50 ppm) for the
subsequent polymerization.

The separation of trioxane from gaseous mixtures comprising

30 formaldehyde by absorption in alcoholic ligquids and subseqguent
crystallization is described, for example, in DE-A 19833620 and
EP-A 976743, Gaseous formaldehyde and trioxane are preferably
dissolved in a mono- or polyhydric alcohel. Trioxane is
crystallized out of the solution either in a layer

35 crystallization or in a continuous suspension process and then
removed.

In a layer crystallization process, crystals are frozen out on
cooled surfaces in the form of coherent, strongly adhering

40 layers. The solid/liquid separation is effected by simply
allowing the residual melt to run off; the purified crystals are
melted. High purities and yields are generally only cbtained by
repeated, cyclical crystallization. In every stage, the heat of
crystallization in the freezing out has to be removed and then

45 reintroduced in the subsegquent melting. In additicn, the
apparatus itself alsoc has to be heated and cooled again in each



eE 232y
crystallized out of the solution either in a |layer 35 crystallization or in
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preparation of polynerizable trioxane 15 of high purity by nultistage

crystallization with additives. The addition of additives (alkaline organic
conpounds, FBTReXEmPP8 digriesgsy thei RESNATAHER: PE Pl edj@aPie t HeldX@P®at i on
of "fl ocR§" of wriath Puafiter by aneltdisteper exystglicartiomdvicty additives i die
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tri oxane. T%E ﬁ't FreoHeRy Fyrtants (23t A M2aBlhbly iaFS FHSPESER MY eady
has a tri2@xEpeu orfiremt Parafpermydebydectepmat ian: wBhetadsd iygsr are removed
crystal |l i zain oswebdlingeaad/or ivashiiaghtyi s.g-ha apuektynoft a3 A%ebyareirght . The
llayer crysighddZ ainaQRtdeariy RpdcbaapidaamPvensot imied ¢nhgadvant ages of
hi gh energprf?EH%%%a%@gntgg {H§”§%§Et¥r£gx§%ehlQnesﬁfgédﬂgyused for the
crystallization in this case already has a trioxane content of
25 94% by weight. A two-~stage layer crystallization delivers
trioxane having a purity of 99.9% by weight. The layer
crystallization described has the abovementioned disadvantages of
high energy demands and the necessity of a high starting
. concentration of trioxane.
30
According to EP-A 248 487, polyoxymethylene may be prepared from
trioxane which has been concentrated by rectification after the
synthesis and then removed from the agueous synthesis mixture by
extraction using aliphatic hydrocarbons. The extract (trioxane in
35 organic extraction solvent) is subsequently crystallized. The
trioxane purified by crystallization is resuspended and
polymerized from the suspension. The disadvantages of extractive
removal have already been described above.

40 DE 19 842 579 describes a process for removing trioxane from
liguid mixtures by highly selectively transferring the trioxane
into the gas phase by evaporation and subsegquently recovering it
in secolid or liquid form by cooling and condensation or
desublimation. A problem with such an evaporation of trioxane at

45 atmospheric pressure is the high thermal stress. It is therefore
sensible although uneconomical to use a carrier gas with which
the trioxane is stripped out of the liquid mixture. The process
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pure and shall be very low (below 50 ppm), since there is otherwise no
polymerizability.
25
We have found that this object is achieved by a process for
preparing trioxane by trimerizing of formaldehyde in aqueous
acidic solution and subsequently removing trioxane from a mixture
substantially comprising trioxane, water and formaldehyde (crude
30 trioxane product), which comprises

a) distilling the crude trioxane product from the trimerization,

b) crystallizing the trioxane out and
35
c) removing it from the mother liquor and

d) subsequently melting it and

40 e) distilling off further by-products.
The preparation of trioxane from formaldehyde (trimerization) in
the presence of agqueous acidic solutions is known to those

skilled in the art, for which reason further information on this
45 subject is superfluous.
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5% by 10 vveight/gl, rretrlylal < 4% by weight), formc¢ acid (< 3% by weight),
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wat er and f &7 el are renoved. 20 The distillation may take place in

one or nore columms. The top
20 The distillation may take place in one or more columns. The top

temperature is generally > 409C, preferably > 60°C. Preference is
given to carrying out the distillation at atmospheric pressure or
at a slightly elevated pressure of up to 2.5 bar.

25 After stage a), the bottom product comprises predominantly from
30 to 55% by weight, preferably from 36 to 47% by weight, of
trioxane, from 15 to 30% by weight, preferably from 18 to 25% by
weight, of formaldehyde, and from 25 to 40% by weight, preferably
from 28 to 38% by weight, of water, and also small fractions of

30 the abovementioned by-products.

This mixture (bottom product) is discharged from the column (or
columns) according to the invention and transferred to suitable
apparatus for the crystallization stage b). Examples of useful

35 apparatus include cooling disk crystallizers, tubular
crystallizers and scraped-surface coolers.

The crystallization b) may be carried out either batchwise or
else continuously or semicontinucusly, and in one or more stages.

40 A preferred procedure is continuous crystallization which is in
particular carried out in one stage. Stage b) may be a melt
and/or solution crystallizationm.

A particularly preferred embodiment of the crystallization stage
45 b) in the removal process according to the invention is
suspension crystallization.
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tenperature is generally > 40C, preferably > 60C. Preference is given to

carrying out the distillation at atnospheric pressure or at a slightly

el evated pressure of up to 2.5 bar. 25 After stage a), the bottom product
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crystallization. rr 733'* P 6 The tenperatures of the crystallization
stage b) of the process according to the invention are from-10 to +65C,
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advant ageous arri operation . may al so
S A Lo i 1 @gsﬁ?wad’rtlaptfbo’zarsl%aﬁtraemréme@

pr essur e300t o¥ v keg reme"%)?ara)-although no process engineering advantages
are to be expected. After stage b) of the process according to the

invention, géerullappairAehs ! #SGhel ErySPDY embiam {MEl ydesshalyStysd age ¢) and
centrifuge, for example skimmer centrifuges and particularly
pusher centrifuges, belt filters or, more preferably, washing
25 columns. These are advantageous because stage c) and also the
following stage d) may be carried out in one apparatus and the
crystals may optionally also be washed by means of countercurrent
washing of the crystals.

30 After the crystallization, the mother liquor generally comprises
a maximum of up to 20% by weight of trioxane, from 30 to 40% by
weight of formaldehyde, and from 235 to 55% by weight of water and
also small proportions of methanol, formic acid, methyl formate,
methylal, butanedicl formal and tetroxane.

35
After the crystallization b), the removed crystals already
comprise > 92% by weight of trioxane, from 1 to 5% by weight of
formaldehyde, from 1 to 7% by weight of water and alsc < 0.3% by
weight of high boilers, for example tetroxane, TOE =

40 trimethoxydimethyl ether.

The crystals may optionally be washed after the removal c).

Useful washing media are water and/or alcohols such as methanol,

ethanol, 1- or 2-propanol. Preference is given to carrying out
45 the washing of the crystals at washing medium temperatures of
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advantageousry wor ked up distillatively to recover formal dehyde and
trioxane. The predom nantly formal dehydic streamfromthe distillation of
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count er cudr ehighwashiwhg lef thdefanmadtiahpde Frofbtreion hgeremediigl Eakht itenowt he
nmot her 1§ quotsyemendilghtConps | 8o xate "BSHEBHY ebmbPnd Ored3YsRy s veh &1 1
trioxane, fLoR e %t49%9¥weq:%t0f f or mal dehyde, and from 35 to 55% by

p

wei ght of water and also s oportions of methanol, formic acid,

met hyl formate, nethylal, butanediol formal and tetroxane. 35 After the
crystal | i zatRoh BATtiCHAAF epRERE eairgdt BYecedureagy wedhdid ©& she2osyAtadsight
of trioxd@ewashimg st effechsd vidirgitt woth Wawernladdhybien Withmalcbholi@p by

wei ght of wptefeddilyame@handl 3% by wei ght of high boilers, for exanple
tetroxane, TOE _ 40 trinethoxydi nethyl ether. The crystals nay optionally

E
be washed after_ the removal.c), . ful _washing nedia are wate d/ or

o conol's s CHE ( YREAInBPEatdd, tnctRad el BOnREIAd' AToRRE CBREN OFi e
to carryi ngwelghymk FEiggane ngese thench yik Aysvaiohia fgrmaddelyde an

t enper at dSesled 5 0.53)bF webght of 2806;. preferably s 5C. The volunetric
ratio of crystals to washing liquid is generally from1l:0.5 to 1:3,

preferably &hd. - MASRIIRO A the MRIELT nCRHS &S HdRGuBLOP ddeP 14 )0b t RELE M pidess

I ncrease 5/3 é&héir}’ t\gh#hg trt\veerftcir nmal dehyde proportion generally falls

bel ow 0. 5% by Wei gqnt. e 1H19xaR8 content remains very substantially
constant at > 92% by weight. In a particularly preferred procedure of
washi ng @0 Phaefik appairetus 1fomadiaigrgd) sindfludesednsi kattedritehkaavetrh and t hen
wi t h al cohohseltimpy efievalty (midtaeakbhangers using steam or condensate), the

liquid phase circuit of a washing column and sublimers.

According to the invention, the melted crystals are introduced
25 into one or more columns and redistilled (stage e).

In stage e), TOE, DOE, tetroxane and water in particular are
removed.

30 The distillation stage e) is operated at a pressure of from 0.3
to 2 bar, preferably at atmospheric pressure. The temperature of
the liquid feed at atmospheric pressure is from 62 to 120°C.
However, it is also possible to operate the column using an
entirely or partially gasecus feed (feed temperature = 120°C at

35 atmospheric pressure).

In a low pressure column, the pressure is generally up to
0.3 bar. At temperatures of from 62 to 80°C, the feed is liquid,
and at temperatures of > 80°C at least partially gaseous.

40
In the process according to the invention, the aqueocus phase (top
product) from the purifying distillation (stage e) may be
recycled upstream of stage a), and the high boilers from stage e)
may advantageously be recycled into the trimerization.

45
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The crystal s obt ai ned in this manner conprise at |east 98% by weight of

trioxane, less than 0.1% by wei ght of fornal dehyde and 15 also s 0.5% by
weight of water. The crystals are nelted in the subsequent stage d) of the
process according to the invention. 2B Usef ul apparatus for stage d)

i ncl udes i nafkat ethd gucd fptihd dieillilagichrep tthe( Beabx&e NFNASEEL LB

stéam or conggnsstsde e)@ndl 81U hiRaSES £ c and
subl i ners. Accordlfl%eto) tﬁe i nventi on, ?he &qil ggcrysta leg’rne %nt roduced

25 into one_or nore colums and. redi stllled (stage e). In stage e), TCE,
DCE, tetroxdReBAPTIRAESS PACPET 1% Hoakhar BVaniobedno stditdoardt i | | ati on
stage e) i5scoppeRerts @rearpaetrri.c Tok fempval 3s effected irpfeestdps ud
at nospheri c vpregssubstantiallgmpiytaiutr €hef fotm ilonqui df d ek rabyabioeRAes.i C
pressure i srheeRafioded h2p Qedwwm htpdsSitd) 99 BBééirQ@JthHperate the

col umm usi ngc@prdﬁ_‘l relt}ﬁeoﬁlea%é %l Xega \?enl{siofneeg?e JCSQI]d f?%ngg gt e a

1200C at pressure) oW pressu tessure

i s general | youp®t e\”}gﬁﬁr"fA‘ErJt‘E‘ﬁﬁéraTﬁ? REPOIEigh oD ‘fa(f-eg@c"’h%% ¥%eed is
liquid, l&ndeaisiearforatbeepolymexiga€ian, |isnst Sfapphalthe gasmoasacud In the
process accebftent t<0 & pem|, N¥ied tnon cohbenaquads pphasend ttie TPEOEstant rom
the purifyiggdosi Bid ldcAkio@Nphmt age e) may be recycled upstream of stage a),
and the high b0| | ers fromstage e) nay advantageously be recycled into the
trimeri zatlgn er 3a3l*y ,i 8 After the purifying distillation e), the
trioxane is ?@B ged fromstage e) and is transferred to the

pol yneri Z& i on process. In the process according to the invention, no
addi ti onal Bxswmpdwrients are required. The renoval is effected in few steps
and very substantially wi thout the formati on of further by-products.

Furt hernor . andf OGlorObe Nt Glndidehl e S} a.btb%'lagg g%ycgm L BagghoiQ 1o the

met hod of the Loy nt i SISts o east | oxane.
The proport| fjvﬁ’fag"t" ?ctrfrlioéfafﬁ ‘déﬁ‘%‘it\/é’af’ FP e %b rization, is <
50 ppm tRet p@p¢ﬁq;q£ﬁ d21°C), purifying distillation

Aqueous formaldehyde solution (49% by weight of formaldehyde) was
concentrated in a falling-film evaporator at 68°C and 0.25 bar.
The concentrated formaldehyde solution (63% by weight of

25 formaldehyde, 34% by weight of water, remainder: mainly methanol)
was fed into the bottom of the synthesis column at atmospheric
pressure and a top temperature of 98°C. The catalyst used was
sulfuric acid. Trioxane was concentrated toward the top of the
column to about 35% by weight. In a downstream distillation

30 column, low boilers were removed. The low boiler stream removed
consisted of 56% by weight of methyl formate, 26% by weight of
methylal, 9% by weight of methancl, 6% by weight of DOE, and also
small amounts of water and formaldehyde. The resulting mixture of
trioxane, formaldehyde and water (35.5% by weight of trioxane,

35 26.7% by weight of formaldehyde, 36% by weight of water,
remainder: secondary components, mainly methanol) was
crystallized batchwise in a tubular crystallizer equipped with a
helical stirrer (laboratory version of a cooling disk
crystallizer, capacity: 5 1) starting at 38°C (cooling

40 rate: 3 K/h, end temperature: 21°C). The crystals were removed
from the mother liquor on a screen bowl centrifuge at 2000 rpm
within 3 min. The unwashed crystals had the following
composition: 97.3% by weight of trioxane, 1.2% by weight of
formaldehyde, 1.4% by weight of water, 0.1% by weight of high

45 boilers. The crystallized trioxane was melted at atmospheric
pressure in an isolated tank under a nitrogen atmosphere and
transferred at a temperature of 95°C to a distillation column
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content < 5 ppm the DOE content < 100 ppm and the TOE content from 100

to 200 ppm Exanples 15 Exanple 1: Trinerization of fornal dehyde, |ow

boirf er renoval, batchwise crystallization of trioxane w thout washing step
(end 20 tenperature: 21C), purifying di%tillation Aqueous fornmal dehyde

sol T_ut i on (49Miby mgi;temfteHOéﬂaétdﬁ%me}:gwaﬁreé‘éﬁ&éent‘fi’é%é @g@. 4
falling-fil Ree¥arpsdts AlaP8loddd¥e2Brbaf - andhehO £ r yde
sol ution (6%% Qr(ev@_ an%f ggef o&n&lxﬁh@?ﬁ ?ﬁ’@t%g’gﬁ\gggiﬁl{%demgpgrm&%h
remai nder: ngi nl'y REt Hanol J SIE LA O HEESH 3t 80 bf ¥ He19Pht AR s

col um at agﬁ%ﬁh‘é’i‘? alser EsslrePmRf watep, tefpopat of efofmigs@ci®he cat al yst
used was 5s¢l 0P pPmcifd DOEr pnstabed \p@m obnT@Eu rated toward the top of the
colum to about 35% by weight. In a downstreamdistillation 30 columm, |ow
boi l ers wer gxpgpPy¥yed. The | ow boil er streamrenoved consisted of 56% by
wei ght of methyl formate, 26% by wei ght of nethylal, 9% by wei ght of

met hanol, 6% Db V\fi ht of DOE, and also ,small amounts of water and

g : ,
f or nal dehyd@.at¥wé FRGTYStA I ML AN YRShing Ridhe¥WateF ntehyde and wat er
( 35. 5% bylOwvsegheratune:i 308Gk, 35 26. 7% by wei ght of fornal dehyde, 36% by
wei ght of water, remainder: secondary conponents, mainly nethanol) was
St Tror (1 g o B L v EGL PP o ﬁa%i?ﬁy'@' 1)
stirrer abat r - :
starting at Qgg%&%%%'oﬁ%ﬁ%ﬁyr%‘?léh% k) E?r%anldJ(et]’é’ ér%%rbé’: veignt %ﬁe _
crystal s wel8*fEho{Af ST EEAL L e hdfhar SEPHAAS MGANET ske e BERFEdwFR i uge
at 2000 AfnExarpie nl -3 Thencrydkalinwashen end demperatiere hasf d0POW The
conposi ti oncrPFtEPs ierecivgshediwitthi @xaae, il .a22%abyovef ghdl qholbmet®idehyde,
1. 4% by wei ghli, O£t Qlasn@nd 20Ka WebabitPlohiogh 345pPald §frt. (Sh8% by
crystal | | zegot bR OXNG: 0831 B & %ﬁé%ﬁ?%?&%’h‘t%é%?ééﬂr%.'1@ By xl:éi)'rftt ed
tank under a_nftrogen.atnosSphere .an ansterred at_a terrperaYure% 95C
to a distilPit Pt gﬁl&ﬁﬁsé' dHetdsobpbrinxagearas bspheri c pressure.
Tri oxane 4fas recovered as a vaporous sidestream and then condensed. The
purity of Ekample deane after distillation was > 99.5% by wei ght and there
was also < 50 ppmof water, <5 ppmof formc acid,

Continuous crystallization at 10°C, without washing step

25 A mixture of trioxane, formaldehyde and water (36.7% by weight of
trioxane, 26.4% by weight of formaldehyde, 35.4% by weight of ‘
water) was continuously crystallized in a tubular crystallizer
equipped with a helical stirrer at 10°C with a residence time of

-1 h. The crystals were removed from the mother liguor on a screen

30 bowl centrifuge at 2000 rpm within 30 s. The unwashed crystals
had the following composition: 94.5% by weight of trioxane, 2.7%
by weight of formaldehyde, 5% by weight of water.

Example 4:
35
Continuous crystallization at 10°C, washing with water

A mixture of trioxane, formaldehyde and water (36.7% by weight of
trioxane, 26.4% by weight of formaldehyde, 35.4% by weight of

40 water) was crystallized in a similar manner to Example 3, except
that a residence time of 2 h was employed. After the mother
liquor was removed, the crystals were washed with water in a
ratio (volumetric) of 1:1 (washing step: 30 s, centrifugal
drying: 180 s, each at 2000 rpm). The washed crystals have a

45 purity of 92.9% by weight (0.1% by weight of formaldehyde, 7% by
weight of water). The formaldehyde content in the crystals was
markedly reduced by the expulsive washing with water. The higher
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5 < 100 ppm of DCE’and 160 ppm of TOE. Exanple 2: Batchw se
crystallization, washing with water (end 10 tenperature: 10C) A m xture of
trioxane, fornmal dehyde and water (35.5% by weight of trioxane, 26.7% by
wei ght of formal dehyde, 36% by weight 80 water) was crystallized in a
sin|ar nmanwatetocéirenr eaedateributkd Exaserihg WASh oAy Sfadlelr.z@hé on end
terrperaturetmgxgggyl'gl@ wakysdal S were washed with water in a ratio of 1:1
(volunetric) and, after vvashl ng, had a purity of 95.3% by wei ght (0.2% by
wei ght of f rmalg g%/ 4. 4% by wei ght of water, 0.1% by weight of high
boi l ers). éaw #Pof trioxane was 73% 20 Exanple 3: Continuous
crystalliZation at 10C, without washing step 25 A m xture of trioxane,
f or mal dehydeocatiinwat=ecry36aTv% byt el gt 109C, takhXAgari 2o wakebyan@i ght of
f or mal dehydget+B8ndf0 by wei ght of water) was continuously crystallized in a
tubul ar crystalli zer equi pped with a helical stirrer at 10Cwth a
resi dence tine, of The cr stals were renoved fromthe nother |iquor on
a screen 36 BbWu’Eeerﬁfr trhg%ang . foggargehvde rd dater (Rfe 7dnRasveishy yétal s
had t he i@ tebRINCOoRSoSRt PYriveiphts B bforwd gtehyde, t 35 oddarky, w2ighs dfy wei ght
of formal delgter) SRadyryetghlindd viat ar simamirander S5 HxaiplBudUSAfter

crystal | i zathenréhovdCorWRREI MGk niirt N iYRLLS t‘hemclﬁgﬁglé)fwelﬂe' QLeRE tw1ce

f or mal dehyd r. (s3 i triQx wei ght of
f or mal dehydglggdw%%zg anl gn%{ @%’th"‘ﬁegﬂ% Was & 2 gﬂsf?a? |zLe‘1ld(VXlu tqr M ar
manner to Frgl’e %shlé‘)?cé‘ gp t%PaF*aWEHﬁé’% N3 °nswa§a%}i‘¢ﬁ‘byed

After thd5m8PRRrrpm) qFde mstﬁalrﬁ)weae then c¢1>r§uaﬂéym@m§hedew and wat er
in a ratiowavelufrde iani badltHe (fwddbwimyg dcepos30isn: cxry biyf wgaght dyfyi ng:

180 s, eachtaio¥, rnmhs Bievaamt edfoaﬁﬁe@d&hE}axe &. 34#559»11%& hefo @2 9% by

:‘Nglr?rglt dggyégég%ﬂrﬁd&mg % I:Ré rmlr%eﬁxggnszv/g %'5’;??' Qﬁ(‘j?! e\c’ﬁ% %%e expul sive
washi ng w t A€ 9\%?%? g‘lﬁggh'él?ey ttrl§’§ﬁﬁfilj" Léefnt was attributed

to adherlzt‘?g washi ng water. The

25
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trioxane vyi eFds\fx’/gs 979% Exanple 5- 5 Continuous crystallization at 10C,

washing with water and nethanol A m xture of trioxane, formaldehyde and
water (36.7% by weight of 10 trioxane, 26.4% by wei ght of formal dehyde,
35. 4% by weight of water) was crystallidted in a simlar manner to Exanple
4. After the renoval of the nother liquor, the crystals were washed tw ce
with water gadcosge: With nethanol in a ratio of 1:1 (volunetric) (each
washi ng step: 30 s, centrifugal drying: 180 s, each at 15 2000 rpm). The
crystals were then virtually formal dehyde- and water-free and had the
ol Towi ng conpodi PFOTPSDERFITRRATHI SF LoRFRG RING T 1DeDbohngy SnsRghtelyde

f or mal dehyde, 0iBog@News GeiddE selattdon @nfl nephisequiet hyrmemetiags tyioxane
di ssol ving of cfyehed sniortureepessachuiashi ngompie ingi oxadwans ehdtbel And 0
53% 20 25 30 3%offRardeHaedPeffud@ Glogble drodhidd)0CERSch WorlyrGRAEI NY

trioxane by trinerizing formal dehyde 5 in aqueous acidic solution and
subsequent |y renpvi ng trioxane froma mxture substantially conprising
trioxane, water2and9tfbHeNge P ecTida e 1OXPBK BRONCEIEEST , tRehi ch conpri ses
a) distilll0ing the cruieenikiagiane product fromthe 10 trinerization, 15 b)
crystallizing the trioxane out and c) renoving it fromthe nother |iquor

and d) subsequgpt | ¥rpBdinginl e ©iotanki bhd hof f further by-products.
20 2. A process as clainmed in claim1l, wherein the trioxane is discharged
fromstage e) and is transferr nmerjzation stage. 3. A process

dto.a ol
as clainmed in cFai nfI"oFH"s %gf‘é‘f‘ ntt}%é‘%ﬁ'ﬁgﬁepquor and
d) subsequently melting it and

e) distilling off further by-products.

20 2. B process as claimed in claim 1, wherein the trioxane is
discharged from stage e) and is transferred to a
polymerization stage.

3. A process as claimed in claim 1 or 2, wherein the mother
25 liquor of stage c) is distilled to recover formaldehyde and
trioxane.

4. A process as claimed in claim 3, wherein the predominantly
formaldehydic stream from the distillation of the mother
30 liquor is recycled into the trimerization and the
predominantly trioxanic stream is recycled into stage a).

5. A process as claimed in any of claims 1 to 4, wherein stage
b) is carried out as a suspension crystallization.
35
6. A process as claimed in any of claims 1 to 5, wherein stage
b) of the process is carried out in one stage.

7. A process as claimed in any of claims 1 to 6, wherein an end
40 temperature of = 20°C is set in stage b) of the process.

8. A process as claimed in any of claims 1 to 7, wherein the
crystallized trioxane after the removal of the mother liquor
(stage c¢) is washed and subsequently melted (stage d).
45
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25 liquor of stage c) is distilled to recover formal dehyde and tri oxane.
4. A process as clained in claim3, wherein the predom nantly

fortal dehydic streamfromthe distillation of the nother 30 liquor is
recycled into the trinerization and th&2 predominantly trioxanic streamis
recycl ed i nbo shageoegss s Alpimedsin anyCbai dBdhinisn 108y Pf wiedleTh Lhé0 4,
wherein stage E}ybﬁafﬂ'zréde@rglﬁaﬁé 1% %ﬁd§ﬂ§ﬁ' dh Q:rai‘_é}ailﬁdlzc%; 'aqgohﬁf’s 5 A
process as clainmed in any of clains o 5, erein stage

process is c rrled out in one stage. 7 A process as clainmed in any of
clains 1 tolB; BhBFEFFERSefdain t’é’hﬁéﬁé’ﬂ‘u? PHI8sWhereis W& n stage b)
of the pr écess cgyspabkizess sragxataiisetashedmt dlempeaaterds taf %, 20#®r ei n
the crystallized trioxane after the renoval of the nother |iquor (stage
c) is washed and subsequently nelted (stage d). 45 12 9. A process as
claimed in any of clains 1 to 7, wherein the crystallized trioxane is
washed with water and/or al cohols. 10. A process as clainmed in claim?7 or
8, wherein the 5 crystallized trioxane is washed at tenperatures of s 200C.
10 15 20185 30 35 40 45
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