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separ at ed trioxane synthesis and is composed of 40% by weight of water, 35% by weight of
trioxane and 25% by weight of formaldehyde is metered into the middle section of a

25 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 chioride 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 agueous 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 aqueous mixture consisting of 40% by weight of

40 trioxane, 40% by weight of water and 20% by weight of formaldehyde is separated in a
first distillation column under atmospheric pressure into a water/formaldehyde mixture
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additionally water and formal dehyde,

b) mixing the stream Ill with a recycle stream Vil which comprises predominantly
trioxane and additionally water and formaldehyde to obtain a stream llla which
comprises predominantly trioxane and additionally water and formaldehyde,

25

¢) distilling the stream llla, if appropriate after removing low boilers from the stream
Il or illa in a further distillation stage, in a second distillation stage at a pressure
of from 0.2 to 10 bar, the pressure in the second distillation stage being at least
0.1 bar higher than the pressure in the first distillation stage, to obtain a stream IV

30 of trioxane and a stream V which comprises predominantly trioxane and

additionally water and formaldehyde,

d) distilling the stream V in a third distillation stage at a pressure of from 0.1 to 4 bar

to obtain a stream VI which comprises predominantly water and additionally

35 formaldehyde, and the recycle stream VIl which comprises predominantly
trioxane and additionally water and formaldehyde,

e) if appropriate, distiling the stream VI in a fourth distillation stage to obtain a
stream VIII which comprises predominantly water, and a stream IX which
40 comprises predominantly formaldehyde.



e) if apprgpri isfilling the streamVl in a fourth distillation stage
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distillati ggviﬁ%?g&“ xA60EERALAY carried out in a distillation colum having
at Ieaéh 2, preferably from2 to 50, theoretical plates. In general, the

strippfng section includes at |east 25% of the nunber of theoretical plates
Suitable distillation columns are any distillation columns such as packed or tray

columns. The columns may contain any internals, structured packings or random
packings.

25 The pressure in the second distillation stage is at least 0.1 bar higher than the pressure
in the first distillation stage. In general, this pressure differential is from 0.5 to 10 bar,
preferably from 1 {o 5 bar.

All pressure data relate to the pressure at the top of the column in question.
30
The first distillation stage is carried out at a pressure of from 0.1 to 2 bar, preferably
from 0.5 to 2 bar, for example 1 bar. The first distillation stage is generally carried out in
a distillation column having at least 2, preferably from 2 to 50, theoretical plates. In
general, the stripping section includes at least 25% of the number of theoretical plates
35 of the column. The stripping section preferably includes from 50 to 90% of the
theoretical plates of the column. The mixture |, preferably a feed stream | which is
obtained in a preceding trioxane synthesis, generally contains from 35 to 80% by
weight of formaldehyde, from 25 to 45% by weight of water and from 1 to 30% by
weight of trioxane. This mixture | is separated into a stream Il which is preferably
40 removed at the bottom of the column, and a stream Ili which is preferably removed at
the top of the column. The stream || generally contains from 51 to 80% by weight of
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give the low boiler removal column has at least 5 theoretical plates, preferably from 15 to 50
theoretical plates. The stripping section of this column preferably includes from 25 to
90% of the theoretical plates of this column. Preference is given to carrying out this low
boiler removal. It is also possible to remove the low boilers from the stream Il and
30 subsequently to combine the stream Ill with the recycle stream Vi to give the

stream llla.

When a low boiler removal is dispensed with, the low boilers are obtained with the
trioxane stream IV. This then results in trioxane of lower purity.
35
The stream llla is separated in a second distillation stage at a pressure of from 0.2 to
8 bar into a stream |V composed of trioxane and a stream V which comprises
predominantly trioxane and additionally water and formaldehyde. This second
distillation stage is carried out at a pressure of from 0.2 to 10 bar, preferably from 2.5 to
40 8 bar, for example at 4 bar. In general, this second distillation stage is carried out in a
distillation column having at least 2 theoretical plates, preferably from 5 to 50
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25 The stream Vi generally contains from 10 to 25% by weight of formaldehyde, from 75
to 90% by weight of water and from 0 to 1% by weight of trioxane. The stream Vil
generally contains from 5 to 20% by weight of formaldehyde, from 10 to 30% by weight

of water and from 60 to 80% by weight of trioxane.

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

35 combined in a reactive distillation.

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
40 ion exchange resins, zeolites, sulfuric acid and p-toluenesuifonic acid at a temperature
of generally from 70 to 130 °C. Operation may be effected in a distiliation column or an
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f or mal dehyde agqueousi formaltiBhyde geolutoral havirge lavwy feonaldéhyden bordeptiatian| Thé on
which is f - | SYdH | 0 | 5 % by

wei ght @f ;g?:g%frg%g%boﬁgﬁg re o%ﬁﬁg@?géig&bggﬁpl\%%ﬁ? rbz’? IJ&WEEBé’r Er&rﬁfl@?s%l ution
may be28bt AP IMEVEPHRAIedi ng concentration step from an aqueous

f or mal dehyde sol uti on havi ng | ow formal dehyde concentration. The

concentrat iTRE pré@RiiffPY¥ok@niraidn §dp iy bb UarfePHl, for exanitle, AABESHDEY in

pr ef er abl szla:_e %g fgl 7k}ng-fl | m evaporator. The precedi ng concentration step
may be carm ) 812 r exanple, as described in

25 The resulting pure trioxane, whose purity may be > 99% by weight, > 99.9% by weight
or even > 99.99% by weight, is preferably used to prepare polyoxymethyiene (POM),
polyoxymethylene derivatives such as polyoxymethylene dimethyl ether (POMDME)
and diaminodiphenylmethane (MDA).

30 The invention is illustrated in detail hereinbelow with reference io the drawing.

Figure 1 shows an example of an embodiment of the process according to the
invention.

35 An aqueous formaldehyde 1 having a formaldehyde content of typically from 50 to 65%
by weight is fed to the evaporator 2, for example a thin-film evaporator, falling-film
evaporator or helical-tube evaporator. The vapor draw stream 3 of the evaporator
which is obtained is a formaidehyde-depleted aqueous solution, the bottom draw
stream 4 of the evaporator a formaldehyde-rich aqueous solution having a

40 formaldehyde content of typically from 55 to 80% by weight. This is fed to the trioxane
synthesis reactor 5 which is configured as an evaporator, stirred tank or fixed bed or



DE- A 199 2; %égoﬁ !tge resulting pure trioxane, whose purity may be > 99%
by wei ght, E i ight or even > 99.99% by weight, is preferably used

to prepare pol yoxynet hyl ene (POV), polyoexynethylene derivatives such as
pol yoxynet hyl ene di net hyl ether (POVDME) and di am nodi phenyl net hane ( MDA).

30 The inv ntlon il lustrated in det ei nbel ow with reference to the
drawi ng. F'§ Qeé FBECa &ﬁ‘@%'& /f?ff"aié?h@w&?ﬂer’réﬂ'fd“ﬁ 6;Ipaving felioxane; or di ng
to the i nsmﬂnesumrea@tbrﬁa fedqm@dua;flfstbrdmllatwlmyQMUmn Haand gepafaterditiede fintd e
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bvapor at or S W T sFeat e Sinhed 5 '3 bl sl srasfP A0 i e B 1o
a formd demdtaw@yleema,@trsame%@scoswmd wnh stream Hoandraciieladvas streamndatings  t he
evapor at or tha reactonb.dsrasie 91ié 66mbiAbE With tﬁ@l’é@:ﬁbl@%trbamlm (sttedr \imrcaml dedwy de
content of f%%&ﬁé@ﬁmﬁé}%? gr?d ﬁ%x? /‘l’o \é&ﬁ‘leg eam %n{ ﬁg% tIR Bg: t%oul ﬁxgpe

synt hesi s reac an evap
fi xed bed BMQal e@wmoéézm B@lwrs inc qdmgcmg@ui éﬂateea@tfwial cméthoxvdlmethyl
tri oxane/ f ethepantmgthahvarhay bererhovet! dvetpadifrogh thesstieamotteaea sBydrh h@sTise

eact 0fo | Spbiifn v Bed 135460 td et MBS L& 142 FL@hHferblifib% L N0 2
f or mal dehyg wat er s wat er tr| oxane
stream 9 F’é‘i%aﬁ (qtqeaam N)ecng‘é%ﬁH 8f |S§bﬂﬁ'i“&1")’le‘?}"%str"éx36@t ?’Eﬁnad pheR8t 1 am and
t he streamsiream &)5whigh doraprisssr eesdonfitartantridxarse (Hmnlbaddldowallthataremm 4 and

recycl ed aﬁ)rﬁ.srd@ﬁ@éasﬁéaw 15t ms% rb%aststgfneé §SS§. H h“tﬁg sHiddin

recycl e stream osed ?I’ an oxane

to give t hée%*PPé)Zm%P'f@Fr RgHralply gf gagequs ‘?'BW"H I"lé"f"' cRluag H?lmil, | ow
boi | er $5i nbl ihih cagentbiehsidxahe has tparticotarlip yighl purith. mhtahmttymn drawrsy'bameﬂ:ihmnedand

gﬁ: thggﬂjr gﬁié :b? ana %Fﬁhgt?ﬁisé’%kh%rfch@mﬂth% Ecﬁlgf? sHehas t&ra’ﬁxéﬁ@ﬁ?g%ﬁxgpgt‘gdlo
Cher e 1 nt g HSiPE seranssnL Fienty TEB eas shPm d Tanaa Pr SO 454 oxane
and a strehottand drawsstreamm V) whi ch conprises predominantly trioxane and
additionally water and fornal dehyde. Stream 15 may be obtained as a side

draw streamin.the | ' f t I |

Form ; POF nae: seaf Yok B 3 o1, udlition, QR 4 Hng ReBa@iPinere I 8000
particul ar rsgreamgn &tream Virhavhight tcompdisasy Bredleminapty avater anghyadgitiopally r eam
15a whi ch fgmarichgdis hndgi thd rédyele siRiahe18 (Sttealh BR) Which 20NPFiSepRdbimirianey
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obt ai ned as
distiliation column 20 and separated there into a stream 21 consisting substantially of

25 water and a stream 22 composed of formaldehyde-enriched aqueous formaldehyde
solution. The vapor draw stream 3 of the evaporator 2 may also be fed into the
column 20 to concentrate the formaldehyde contained therein. The formaldehyde/
water stream 22 is recycled into the evaporator together with the feed stream 1.

30 Examples

In the simulation of the process illustrated in the figure, streams 1, 4a, 6, 8, 9, 10, 15,
16, 18 and 19 of the compositions reported in the tables were obtained. The following
parameters were assumed: the first distillation stage is carried out at a pressure of
35 1bar in a column 7 having 16 theoretical plates. The reflux ratio is 1.8, the top
temperature 91°C and the bottom temperature 103°C. The feed 6 is disposed at the
height of the 4th theoretical plate. The second distillation stage is carried out at a
pressure of 4 bar in a column 14 having 8 theoretical plates. The reflux ratio is 1, the
top temperature 133°C, and the temperature at the side draw 15, which is mounted at
40 the height of the first theoretical plate, 165°C. The feed 13 is disposed at the height of
the 5th theoretical plate. The third distillation stage is carried out at 0.2 bar in a



20 The strsgm 16 i s d to athird distillation colum 17 and separat ed
there into 09?9%’3%” (st ream VI) which conprises predonm nantly water and
additionally formal dehyde, and the reegecle stream 19 (stream VI1) which
conprises predomnantly trioxane and additionally water and formal dehyde.
The stream 18 is fed to a further distillation colum 20 and separ ated
there i nt otumpIZiaving %@ﬁ%"‘@?@ mipteg JoeJalvartiq iss$.7 sthear tampgratuee St Ceam 22
conposed oénd thenbbttbeh yeteperature BRC .aThetassl T isndibpsdeddst ths dleight oh thelBed vapor
draw strea ' 20 to
concentr at {éﬁeté Bégé?lﬁhﬁr%l ehygj@Iji g%t#% glﬁﬁégﬁth ?\%?ge}ﬁ%é nglhdé%fﬁggé%?%gﬁi’é&m wat er
stream 22 is recycled into the evaporator together with the feed stream 1.
30 Exanples In the sinulation of the process illustrated in the figure,
streams 1, gdampfe1 8 9, 10, 15, 16, 18 and 19 of the conpositions reported
in the tables were obtained. The follow ng paranmeters were assuned: the
first distillation stage is carried out at a pressure of 35 1 bar in a
colum 7 hatrearg 16 t hdor et idaal |pl(Bt ¢8.(THE refHOx fadbiol|i1é 1[{88 thedtop
tenperatufe 91 C and|the bekj o tenperat L”(Iﬁl‘l)?lﬁa FKW’)‘HM 6 |(§|)‘d cf@s ed at

t he hei ght—ofthe4th—theoretiecal—water—Thersecon i's
carried ofiMass flaw preéégﬁe“gﬁi 4458} |2R52 | 140815148 | 09 § 1§8tﬁ’8€re?
pl ates. Thetefgdfhjx ratio ijs 1, |[the |top fenperature 133(3, and the
tenperatu Fofald dé' @7 V1L .0 A8 B6d § OHETOBA 40,6 [07f3 el @l 095 | he
first thep ;i) éH’y gte, 165C. |[The fleed 13 is |sp(se(§yat t he hei g?1t of the
5th theor< A Iate. The thind digtilldation|stage is ¢arried out at pP.2
bar in a 3Waﬂé)00055214)’.23bk 0.3 ¢OL28m 017 havdang 0519 Nedet iocHl | Ol p8.17The ref
lux ratio L% the top|tenperaturfe 51|C and the bottomte¢nperpture| 62C.
The feed .S ﬂ- spoged ﬂ-’sm—t—he—J:uaLﬁgi ght of Ithe 3rd theoreticall plate._The
fourth di $tMP¥aREi on gtk 1i%0% 4493 q O &7 B &4 e ¢10-86 p&00 50#Qanpl el
Streami4a6(%pg@dl) 91015161819 (X) (LI|1) (THia) (4V) (M{(M)(VIT) |Mass
fl owl4084361436129521408814810007 1484086739 Tate Ky tj
For mal dehyde0. 760. 710. 480. 690. 050. 110. 000. 130. 170. 13 [% by wt]
Wat er 0. 240. 290. 290. 310. 240. 190. 000. 210. 830. 17 [% by wt . ]

10 Example 2

Stream 1 4a 6 8 9 10 15 16 18 19
(X) ()] (1)) my | (nay | avy [ (V) (V) | (Vi)

Mass flow 1456 | 5041 | 5041 [ 2952 | 1408 | 8148 | 1000 | 4494 | 456 | 6739

rate [kg/h]

Formaldehyde | 0.74 | 0.65 | 045 | 0.61 | 0.05 [0.12 | 0.00 |0.15 | 0.16 | 0.15

[% by wi]

Water 026 [0.35 |0.35 |0.39 |0.26 | 0.18 | 0.00 |0.22 |0.83 | 0.15

[% by wt.]

Trioxane 0.00 {0.00 |0.20 |0.00 |0.69 |0.70 |1.00 | 0.63 | 0.01 | 0.70

[% by wt.]




Trioxaneo.ggo.ooo.230.000.710.701.000.660.000.70 [%by wt.] 10 Exanple 2
St r eanL 4a6%80 $8AGPRELBYECh ) (1) (1 1) (111) (1Tia) (1V) (V) (Vi) (V1) Mass
f1 owl45650415041295214088148100044944568739 rate [kg/ hi
For mal dehyde0. 740. 650. 450. 610. 050. 120. 000. 150. 160. 15 [% by wt]
Wt er 0. 260. 350. 350. 390. 260. 180. 000. 220. 830. 15 [ % by wt . ]
Tri oxane0. 000. 000. 200. 000. 690. 701. 000. 630. 010. 70 [% by wt.] PF
0000055214/ Sch -9 Exanpl e 3 Streanl4a6891015161819
(X)(I)(II)é“&%{eu|a)(IV)(V)(VI)(VII) Mass
f1 owl49362806280478714935785100047854934292 rate [kg/ h]
For mal dehyde0. 770. 600. 440. 550. 100. 100. 000. 120. 300. 10 [ % by w]
Wt er 0. 23pSuedn 400. 450. 2304220] 600. PBO. 706. 22[ @6 by 18t.] 16 |18 |19
5 al 4
Opl, DL RA

Tri oxane0| 000. 000. 160. 000 A0, B, 00AS104APO) B %

st reami4apasiogeisiste od Lt ilaUird et AV BV AWRY L

f1 owl44955Y883fem 1291 1497 564800 538 4 44954 1493 L5485 | 4PPQ | 4785 | 493 | 4292
For mal dehlyew®lkgi). 630. 450 600. 920. 080. 00§. 100]060. 11 [ % by W]
Vat er 0. 290G Athidehyaé V8. 7797 06801 892 £6%5918:187 [ 0.10 | 0.00 | 0.12 | 0.30 | 0.10

[% by wi]

Water 0.23 |0.40 | 0.40 | 0.45 | 0.23 |0.22 |0.00 |0.27 | 0.70 | 0.22

[% by wt.]

Trioxane 0.00 |0.00 |0.16 [0.00 |0.67 {0.68 | 1.00 10.61 | 0.00 | 0.68

[% by wt.]

5

Example 4

Stream 1 4a 6 8 9 10 15 16 18 19
(X) )] (n (nny {(nay | (V) | (V) (V1) | (vID)

Mass flow 1449 | 5579 | 5579 | 4129 | 1449 | 4594 | 1000 | 3594 | 449 | 3145

rate [kg/h]

Formaldehyde | 0.71 | 0.63 | 0.45 | 0.60 {0.02 [ 0.08 | 0.00 |0.10 [ 0.06 | 0.11

[% by wt]

Water 0.29 10.37 | 0.37 (0.40 |0.29 | 0.21 | 0.00 |0.27 | 0.94 | 0.17

[% by wt.]

Trioxane 0.00 [ 0.00 |0.18 |0.00 |0.69 |0.71 | 1.00 |0.63 [ 0.00 | 0.72

[% by wt.]




[% by wt.] _TIrioxaneQ.000.000.180.000.690.711. 000. 630.000.72 [%by w.] PF
0000055214’% 89%55%\7\7*&"% s clained is: 1. A process for renoving trioxane
froma mxture | of fornal dehyde, triox#he and 5 water, by 10 15 20 a)

distilling the mixture I in a first distillation stage at a pressure of from
0.1 to 2 bar to obtain a stream || which conprises fornal dehyde and a
stream |1l which conprises predominantly trixoane and additionally water

and f or nal #8iy Beslaimedrig:xi ng the stream |1l with a recycle stream VIl which

conprises predomnantly trioxane and additionally water and fornmal dehyde to
obtain a stream,llia Lch conpri.ses predon.nant ri ne _apd

20d t 1 onal 1y wab oSl o BREMIBHSEneiort FOURIS hif PadaREsn iorane anq
approprdate aftwaterdnoving | ow boilers from the streamlll or Iliain a
further distillation stage, in a second distillation stage at a pressure of

fromO0.2 to 10 r, .pressure jn.t lstillation stage bejng at

| east 0.1 bar higgheragﬁlgrpr? F'%erH'ﬁﬁfé%EWrgﬁrisﬁgﬁﬁ%%? .%tagﬁ HirRPrIUR P org:ﬁa e,g to

obtain a stream |V ofo Erhasxignebtainda streame Hwhich \gemprises fpsmaliebygde @dm nant | y
trioxane and additi osigédny llna@hiek camrisdsqirsadriiBadtlEtrix@dnetAndtidftionkiygatehe

streamy in a thi rdvgh%d“l"hﬁ% Jy stage at a pressure of fromO0.1 to 4 bar
IchC

to obtarn a stream ohprises predomnantly water and additionally
f ormal dehyde, and the recycle stream VIl which conprises predom nantly

trioxane and add)tionmlihy thatstrearndllf aithed debydke, stddne)VIi fwhigh reapiprises,
distilling the strea i f LSt b dad o ' tream
VII1 which conprises BE}%%‘%"%@P?A%MQ 2;‘3,é@ﬁ@?@t"?@%ﬁﬁ“f’ﬁ&ﬁ?@%@fnﬁi ses
predoni nant |y for mal @8RifH& sireamn dlg, Miuds comprispsii RIgderpinanty riaxanghahdi n t he
pressund in the secoadditi@allymatearlandforamldghgde, is from 0.5 to 10 bar hi gher
than the pressure in the first
c) distilling the stream llla, if appropriate after removing low boilers from
the stream [l or llla in a further distillation stage, in a second distillation
stage at a pressure of from 0.2 to 10 bar, the pressure in the second
20 distillation stage being at least 0.1 bar higher than the pressure in the

first distillation stage, to obtain a stream IV of trioxane and a stream V

which comprises predominantly trioxane and additionally water and

formaldehyde,

25 d) distilling the stream V in a third distillation stage at a pressure of from 0.1
to 4 bar to obtain a stream VI which comprises predominantly water and
additionally formaldehyde, and the recycle stream VII which comprises
predominantly trioxane and additionally water and formaldehyde,

30 e) if appropriate, distilling the stream VI in a fourth distillation stage to
obtain a stream VIl which comprises predominantly water, and a stream
IX which comprises predominantly formaldehyde.

2. The process according to claim 1, wherein the pressure in the second
35 distillation stage is from 0.5 to 10 bar higher than the pressure in the first
distillation stage.

3. The process according to claim 1 or 2, wherein the first distillation stage is
carried out at a pressure of from 0.5 to 2 bar and the second distillation stage at
40 a pressure of from 2.5 to 8 bar.



distillation stage. 3. The process according to claim1l or 2, wherein the

first distipElaki Is carried out at a pressure of from0.5 to 2 bar
b5 SBobrBeT

and t he seco on stage at 40 a pressure of from2.5 to 8 bar. PF
0000055214/ Sch -11 4. The process according to any of claims 1 to 3, wherein
the third distillation stage is carried out at a pressure of from0.1 to 1
bar. 5 5. The process according to any of clains 1 to 4, wherein the first
distillation stage 1is carried out in a distillation colum having at |east
two theor efi cal The reesss tageording@cionanyd pk claimaitli on3.swhefein theathitd sdistillatian on

col um havi ng aéta?@@darr?eddilﬁ@[ 8lorésalire ¢flfhe6.138d dafe third distillation
stage in a distillation colum having at | east one theoretical plate. 10 6.
The process according to any of clains 1 to 5 characterized by the

fol | owithg Sconpbae piasasoRceodiag ipsany- afidaimsirte Arwherein the fivg digilaoy, Bggewei ght
of f ﬁr mat:c dehydeis dafrist & it @ cisiffation cdlﬁmmiagfglog a0 f leastt 1o, thédretital plates’ e by -
wei ght of triox © 1S4 ] ol 1 h 0 t e,

to 49% by wei ghg&%gp (aélat@ g{rBA gts_ilg% 'ﬁn%m%@ﬁé\}}é’ﬁgﬁ"nﬁ? Wﬁ?@gngﬂé?gt%@o?%%ﬂ 1
from1 to 15% bpalgsiangthethircdigtlaiiamsiage in g digillation, ¢alump hgwipd ot leagherg | 60
to 80% by wei ghtheofetitaliptatane; 25 from 95 to 100% by wei ght of trioxane, 0 to
5% by ygight of water and secondary conponents; from5 to 20% by wei ght of
formal dehyde, 15 to 35% by wej ght of 30 water, 50 to 80% by wei qht of
trioxane; 8treafl'§ Progess ﬁﬁ?ﬁ’@'"gdofﬁ%qgf"’\%?dhp drcherraterized hydbe Tallpwing 3005 by
wei ght of wat ecomfdsition B@kedms weIght of tri oxane; streaml|V: streamV:
streamVIl: from10 to 25% by wei ght of formal dehyde, 75 to 90% by wei ght of

water, 0O to 1 %b i ght_of trioxane: 35 streamVII: fromb5 to 20% by
wei ght of for na?‘ﬁ%’r’i&‘/ e, 1%5”!‘03535*’/5%{?%%‘?’3'96* ok O’ma'dthJe’ rom 25 to 45% by
15 weight of water, from 1 to 30% by weight of trioxane;

stream |l from 51 to 80% by weight of formaldehyde, 20 to 49% by weight
of water, 0 to 1% by weight of trioxane;

20 stream lli: from 1 to 15% by weight of formaldehyde, 15 to 35% by weight of
water, 60 to 80% by weight of trioxane;

stream llla:  from 3 to 20% by weight of formaldehyde, 10 to 30% by weight of
water, 60 to 80% by weight of trioxane;

25
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
30 water, 50 to 80% by weight of trioxane;
stream VI from 10 to 25% by weight of formaldehyde, 75 to 90% by weight
of water, 0 to 1% by weight of trioxane;
35 stream VII:  from 5 to 20% by weight of formaldehyde, 10 to 30% by weight of
X water, 60 to 80% by weight of trioxane,
and the streams |, lll, llla, V and VIl may alsc contain up to 15% by weight of
low boilers selected from the group consisting of methyl formate, methylal,
40 dimethoxydimethyl ether, trimethoxydimethyl ether, methanol, formic acid, and

also further hemiacetals and full acetals.



wat er , ég 80% |ght of trioxane, and the streans 1, IlI, Ilia, V and
VI may al 098919 4’@6 to 15% by weight of |ow boilers selected fromthe
group consisting of methyl formate, netigd al, 40 di net hoxydi net hyl et her,
tri met hoxydi net hyl ether, nmethanol, formc acid, and also further

hem acetal s and full acetals. PF 0000055214/ Sch -12 7. The process according
to any of clains 1 to 6, wherein a |ow boiler renoval is wundertaken in a

further distilldhé processgeconditgueany biecifimsst tcﬁe,théTEinSaEmnbbllediraﬁb\bdl @& ion
stage. 5 8 A purﬂ% ﬁer(c?ﬁ aoﬁlﬁﬁ%;'d?%llélrdnoéﬁagg Mtﬁr@bfflr{?@w&o&? d R GRLAIEhy de

sol ution, g an aquéous Tornma of a trioxane
synt hesi s st age distfiay %6‘#9%rt| ng it under acidic conditions to obtain the
m xturesl, and renoving trioxane fromthe steam| by the process according

to any of ¢ aing Hroééésf’for Eaﬂap%nn ﬁoﬁh@qm.aﬁ eGUQ% h‘%lcfdhggénsgluhmeﬁf' n-a

separate tri ox %es nt hesi s IS carri g rec heflrst
distillation st®%§dinggstream ‘i’f gguegye o e &lt XAne, JYDIesi§ §pee
tri oxane synt heamd;c&i@mgahdnddracncﬂfﬁctbriditkmsdos:btalrll #he mixtwedgandiremadng i ed

out together asyiyiRdfim te doain! by dhd dcodslaccbRinloRfii cfified § B0 Lo any of
clalmsb@tol wherein the stream X contains fro to 85% by wei ght of
h

f or mal yde and from 15 to 45% by wei ght of water. 20 12. The process
accordi ng 8o anyheprockss ascogding td claimBewbengint & separatsaipréanessyntiiesisi stage f r om

an aqueous for Ui%'cﬁﬂjﬂéﬂi%t%ﬁb??éc%ﬂe@fhe'fwcﬁéﬁﬂé@n%é‘@@ concentration by
concentrating in an evaporato . The use of trioxane, preparable by

the process according to any of clainms 8 to 12, for preparing
pol yoxynet A}l enéh¢ POwpss pedoyding teelain 8nehetein, thetrioxane aynthesis stage and the
di am negli pheny! figt igfrtioNVBAYe are carried out together as a reactive distillation.

11.  The process according to any of claims 8 to 10, wherein the stream X contains
from 55 to 85% by weight of formaldehyde and from 15 to 45% by weight of
water.

20

12.  The process according to any of claims 8 to 11, wherein the stream X is
obtained from an aqueous formaldehyde solution of low formaldehyde
concentration by concentrating in an evaporator.

25 13. The use of trioxane, preparable by the process according {0 any of claims 8 to
12, for preparing polyoxymethylene (POM), polyoxymethylene derivatives and
diaminodiphenylmethane (MDA).



