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TRI OXANE/ FORVALDEHYDE/ WATER M XTURE BY MEANS OF PRESSURE CHANGE 2 6 0CT 2006
RECTI FI CATI ON The invention relates to a process for renoving trioxane from
a trioxane/forml dehyde/ water m xture, and also to a process for preparing
trixane. 10 Trioxane is generally prepaned by distilling agueous
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has t®¥be purified. Sone of the extract ants used are hazardous substances
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Directive), whose Ing e speci al® precautions.
ormaldehyde and trioxane by extractmn 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 occuirence of extractant which has o 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 precantions.

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



35 DE-A 197 32 291 describes a process for renoving trioxane from an aqueous
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conpr i ses formal dehyde as the main conponent and trioxane 25 and water as
t he secondary conmponents, c) distilling the use streamla in a first
di sti || afhisnoljeciges athicveprles supweeds faroren®ving driox2né foam 4 aisebdtaam & ot r eam
1 whi Chf&ﬂl@]ﬁehi@estrf&%ﬂ@mﬁﬁggb%s the main conponent and water as the

a

secondary conponhent, and a str 1l which conprises trioxane as

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 I 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 Ta which comprises formaldehyde as the main component and trioxane
¢ 25 and water as the secondary components,

c) distilling the use stream la in a first distillation stage at a pressure of from 0.1 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 ITI which comprises trioxane as

30 the main component and water and formaldehyde as the secondary components,

d) distilling the stream ITI, optionally after removing low boilers from the stream Il 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,



30 the main conponent and water and formal dehyde as the secondary
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According to the invention, this azeotrope is circumvented by pressure swing distillation, in

20  which a first and a second distiltation 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 frioxane/water mixture having low formaldehyde content ITI and a substantially
trioxane-free formaldehyde/water mixture Il. 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 VII. 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 distiliation 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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the composition of the stream II is as follows: from 65 to 85% by weight of formaldehyde,

20 from 15 1o 35% by weight of water and from O to 1% by weight of trioxane. The stream I
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
B The stream 11 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 atapressure 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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In general, the stream IV contains from 95 to 100% by weight, preferably from 99 to 100%

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
o 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 resuli 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 3
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.



preferably from 10 to 50 theoretical plates, and the stream IV is obtained
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20 The stream VI 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 1 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



plates of this colum. A preferred distillation colum for the third
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the process according to the invention, a stream X conposed of an aqueous

formd)deﬂyg&e%l e Reds BroR4l h@SluhBh%ﬁ&Plssflé@tt@?ﬁé §10§5ﬁcgﬁmousfs%@a gend

converted t he presence of dic agj\%eneous or hetero s catal ysts
such as F%MB%éW§Q tor &Sk by, Wfiléléﬂ Pk Ecgm hyder and Hemg 134 49% BY e % oni ¢

acid at qatepPRIK %buﬁﬁn%aﬂﬁé‘%bﬁﬁﬂeﬁ ﬁlr@mec&ﬁng Qoﬂc%gtrﬁhorp@t‘éﬁ Ghdr An "RYehR
fected |naﬁg¥ tillation. c evapor at or eactive 35 evaporator).

e pr odfRrmaficRyd solesfon vy SHAREAR é‘ﬁf& ceafatiom g ICTRaioBHERIHED as
vapor ous by eqrtied dug forskamale m‘antdvep@x\aam(prate@ablpa fain@fitapvaicadost ream at the
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a fixed bed or fluidized bed 200072006 PF 0000055213/ Sch -7- reactor over a
het er ogeitbo psecedingl opatenifation stepnphye baraired @xcloargemples an describedlin DE-Al n a
further e ? nt of the process according to the invention, the trioxane
synthesis”” stage and the first distillation stage are carried out as a
reactive distillation in one reaction

In one embodiment of the process according to the invention, a stream XI of an aqueous

20 formaldehyde solution is concentrated in an evaporator, preferably a falling-film evaporator,
to obtain a stream X consisting of 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 waier. Stream IX 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
diaminodipbenylmethane (MDA).

The invention is illustrated in detail hereinbelow with reference to the drawing.
35
Figure I  shows an example of an embodiment of the process according to the invention.
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solution which is fed to the trioxane synthesis stage contains from®60 to
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2, for exa
comprises predominantly trioxane and additionally water and formaldehyde. The stream 12

18 combined 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 O0.8bar in a column 7 having 5 theorctical plates. The reflux ratio is 1.25, the top
temperature 85°C and the botiom 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



evaporator, falling-filmevaporator or helical-tube evaporator. The vapor
draw stream 3 (stream|X) of the evaporator which is obtained is a

f or mal dehyde- depl et ed aqueous sol ution, the bottom draw stream 4 (St s
of the eyﬁ&%ﬂﬁgﬁ&s%for mal dehyde-rich 5 aqueous solution. The latter 1s
conbi ned for mal dehyde-rich botfomdraw stream8 (streamll) of the
first distillation colum 7 to give the feed stream4a (stream Xa).This is
fed to the trioxane synthesis reactor 5 which is configured as an

evapor at theoresitalrpleel tank or fixed bed or fluidized bed reactor. The

tri oxane/ formal dehyde/ water m xture 6 (streaml) |eaving the trioxane

: Ch +op ﬁlr aW—S I C(AII 15 10

é%g; ?aand

synt hesis—+eaet-or—s—eopbi-ned—wth—the—troxane—
(stream Mrégmof theoth rdadi|sg8ill|& i onled@Vumi213
(streamla). The stream i fegg;o!thefl di
separ at ed—there—+ntro—a g.gﬁ ) tet ~,L(.Sea. o
f or mal deMeadeflomt er/t76i3o<&518 sthr®amid (30 eamlliO 19.8 pbt ai ned
as a bo AW stiream and {the stream 9 as|a top draj stream bHtream8 is
conbi ne-ﬂ}—agﬂhg'/@tre 4 —and-recyctred—nto—thereagtor—pb—Stjream8—+s—tonbi ned
with st EBamadetydandOrec§él ed74.7t|dOtheOleact{dB.45.| 158e| 13.7 1 0.07 | 17.8
fornaldat%q) .ter/trio<ane stream9 is fed|to the djstil|ation colyum 10
and separatedthereintp ttomdraw stream ti{streamtvy——conposed
LSt an] Mty of - pUrS.t | PeAaRS SrdOd | BPUHr st 1 SR L300 oL 4] V7 2akh ch
conpri s=§%q,5,ngm nantly|trioxane |and additional ly water and foral dehyde.
The streanmmiz2— s qonmbrmed _w tirtihe tow formatdetyde S vapor _dr aw
stream BTrigxangam | XHbf | {hé 2‘@)0]3\;5}9& ‘?98199% 108-3gil Ve go?rt @8 198.1( st ream
Va) . Thy[%q,tyt@t( is|fed to a third distillatijon olumh 13 jand se¢parated
ttje're i NTO a stream 14 (Sstream Vi) whi ch consi st'sS substantrartry of  water,
and the recycle stream 15 (stream VII) which conprises predom nantly
trioxane and additionally water and formal dehyde. 25 Exanple In the

t heoretical simulation of the process illustrated in the figure, streans 6,
6a, 8, 9, 11, 12, 3, 12a, 14 and 15 of the conpositions reported in the
tabl es were obtained. The follow ng paraneters were selected: the first
distillation stage is carried out at a pressure of 30 0.8 bar in a columm 7
having 5 theoretical plates. The reflux ratio is 1.25, the top tenperature
85C and the bottomtenperature 97C. The feed 6a is di sposed at the height of
the 3rd theoretical plate. The second distillation stage is 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

+ or




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(QETI7008
ratio is_ 1.5 the top tenperature 114C and the bottom tenperature 127C. The
feed 12a"F WBHISEY at the height of the 20th 2 0 OCT 2006 PF

0000055213/ Sch -9- theoretical plate. - &1 eam 6(f) 6a 8 9 11 (I1V) 12 3 12a
114 15 (la) (I1) (111) (V) (IX) (Vva) (M) (VIl) Mass flow 75.3 85.8 71.9
14.0 3. OwWHatQs Aafmeédis® 3-1 10.5 rate [k ] Formal dehyde 70.5 64.1 74.5 10.5
0.0 13.4 15.0 13.7 0.07 17.8 [%b w.] Water 25.5 24.4 25.5 19.1 0.001 24.3
85.0 36.1 99.92 17.2 [%Db wt.] Trioxane 4.0 11.5 0.01 70.4 99.999 62.3 0.0
50. 2 0. 01. 65. A prb8ésk YorwemovihgOriOine 206 a (BE sG0H00%5 1dhabddhydd Qriodiiat anids
claimed is: 1, f« rocess for renoving trioxane froma use stream| of

f or mal dehyde, “f1"°'d¥ane and water, by 5 a) providing a use stream | which
conprbses fornmal dehyde as the main conponent and trioxane and water as the
secondary co ne . ). X \ stream VI |
whi ch conpri sés tﬁ%ﬁgﬁg mi% Sg%a%ﬁgvﬁ%&ﬁc%%n%%%ﬁ{%&gﬁ%E{gﬁﬁn%ﬁ{&g%yde and

wat er as the secondangonegiganddriexdans and wabdr ak thessef ersldriseanapomenta, whi ch
conprises fornmal dehyde as the nmain conponent and trioxane and water as the

secondary corrBonent‘s,‘ c) distilling the use streamla in a first
distillation 8t agemitingthsruse sigpam bvithagegyglestream VII which comprises trioxane
10 as the main component and formaldehyde and water as the secondary

components to obtain a feed stream la which comprises formaldehyde as the

main component and trioxane and water as the secondary components,

P

) 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 IT which comprises formaldehyde as the main
component and water as the secondary component, and a stream Il which
comprises trioxane as the main component and water and formaldehyde as

the secondary components,

20 d) distilling the stream III, optionally after removing low boilers from the stream
IIT 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 IV which consists substantially of trioxane and a stream 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 waier content than
30 the stream V, the stream Va comprising trioxane as the main component and
water and formaldehyde as the secondary components,

i} 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.



15 to 2.5 bar to obtain a stream || which conprises fornal dehyde as the main

conponent and water as the secondary conponent, and a stream ||| which
conptises trioxane as the main conmponent and water and formal dehyde %8 0CT g
secondar¥ S&Higg’ﬂﬁf&ts’ 20 d) distilling the streamlIl1l, optionally after
renovi ng Y OW B3t 'PEFS from the stream in a low boiler renoval stage, in

L1
a second distillation stage at a preséel:lé of fromO0.2 to 17.5 bar, the
pressure in the second distillation stage being from 0.1 to 15 bar hi gher
t han t he2pr esThk @rocesd Agofdifigto dladhi 1,1 elidrein thé Fe&sumtanoht aecond disdiliLam | V

whi ch consists_substantially.of .triqxane and a stre Vi.which 25 conprises
tri oxane as tﬁggerrlﬁ?'f?[%i'rqggr%éﬁf‘ﬂgﬁéﬂ\?@?% egﬁe&sqrsgmﬁggﬂﬁ%m%@on?tﬁ% ‘secondary
conponents, e) optionally mxing the streamV with a stream | X which

conpri seg wat ! 0 t L Al £ Vi| hi gher
wat er co%'t ent ?ﬁ%gf‘oce%gﬁ t ﬁ@% @eég?ﬁﬁg?%% %é%gtg%grg%{édgsi%ﬁ%ﬁﬂsﬂﬁ%%r# gg{%%g as

t he ndi n conpowahe psssurewdirem QR2ita bEbhhidehyde as the secondary conponents,
f) distilling the streamV 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
wat er ang- t heThggracesyacrerding teany Wf clayms d Ho So mbeTedb thethird digidladen stage ivai n
conponent andcwat@bhuiaid pkakielfebytesassthhe secondary conponents. 1, 1 2 0
OCT 2006 PF 0000055213/Sch -11- 2. The process according to claim1,
wherein the pressure in the second distillation stage is from1.0 to 10 bar
hi gheo tBan tTRe preResuiceoiding tdeanlyi dfsdlaithisslt 1ol 4,atheddin Skt ddtilldiien RAKCRSS
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any of cl ai mssebobd dBfillwiver @age inhesecbnd disdllatian dodimohashggeldast 2 deoretieal out

at a pressure ol fLORAnRa RN stadind: thitd LRSS SolAGE Uadind%e 125 ARy Of
e T1rst di e ot in a

clains 1 to 4, erein i Iron'stage s carri
first distilltepwhcdglaien having at | east two theoretical plates, the
secopg distillation stage in a second distillation colum having at |east 2

t heoreti cal _ ) ) ) o ) _
6. The process according to claim 5, wherein the stripping section of the first

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 colurmn 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 IIL

10.  The process according to claim 9, wherein the low boiler removal is carried out af 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



plates and the third distillation stage in a third distillation colum
having at |east two theoretical plates. 15 6. The process according to
claimb, “wherein the stripping section of the first distillation ccjzgm}m[%
from 60 %903)9(%’5?1%/%6 nunber of theoretical plates of this colum. .
The process according to claim5 or 6, §\,herei n the stripping section of the
second distillation colum has from 56 to 75% of the nunber of theoretical
plates of this colum. 8. The process according to any of claims 5 to 7,
wher ei n the stompwitigh sfatenanl-oflt he 25 third distillation colum has from
70 to 90% of the nunber of theoretical plates of this colum. 9. The
process according to any of clains 1 to 8, wherein a |ow boiler renoval
stage is car sir@gr but bEbme6éd to [80% ibysweighd of Hernsddabiyde,dfremni 13 ad 39 dyage,

in which | ow boilers 3?’%@5{ gf;\%ﬁgr fﬁrogm & %@ﬁglv&%}ﬁi&%&%@f met hyl formate,

met hyl al , di met hoxydi ne er and e e renoved fromthe stream
I11. %0. The process according to claim9, wherein the |ow boiler renoval is

carried out a [ ess f et : e & i stdd lLat col umm
havi ng at | eagttr@%n %ﬁeorfef? 1?lcsa)iglc 0 %%g}b?avgeeléﬂ G?fg “@‘ﬂg"’ﬂd’rﬁ 8’c1e5(sj{sos%5c(%ob? d"i‘]ér}ghtt(g4 any
of claims 1 to 10, charyéteérﬁtﬁé@%gnghf@ﬂtlr@mﬁg 2 0 OCT 2006 PF
0000055213/ Sch -12- conposition of streanms |-VII: streaml: from60 to 80%
by wei ght of fornaldehyde, 0 5.to 35% by, weight of water, from1l to 15%
by weight of f¥5¥8kHne:; gogltéi@:%ﬁlqabwwedamﬁ f%na;légwﬂy etoghi% by weight of
f ormabdehyde, 15 to 35%hater,WRiodivt bpiveigh@befrioxand;0 20% by wei ght of trioxane;
streamlIl: from65 to 85% by wei ght of formal dehyde, 15 to 35% by wei ght of
10 water, 0 to 1% by wei ght of trioxane;

stream HI:  from 3 to 20% by weight of formaldehyde, 10 to 30% by weight of

( | 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 O to 1% by weight of formaldehyde, 99 to 100% by weight of
( 25 water;

stream VI 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, la, 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.



streamlIll: from3 to 20% by wei ght of formal dehyde, 10 to 30% by wei ght of
water,” 60 to 80% by wei ght of trioxane; 15 stream|V: from 95 to 10Q9% BET 2006
melght of trioxane, 0 to 5% by weight of water and secondary conponents;
stream \FEXPUR2SG 200 by wei ght of for mal dehyde, 15 to 35% by wei ght of
water, 50 to 75% by wei ght of tri oxan‘ejf3 20 stream Va: from5 to 20% by

wei ght of formal dehyde, 25 to 45% by wei ght of water, 40 to 65% by wei ght
of trioxane; wﬁ@eesylaccaragg@ il ¥ Gy0.0ghln @E st@maxqgmb@@ne@@oﬁloa 100%

by wei ght of 25 water;. str from5 or mal dehyde,
5 to 30% by WEcyhRt YGH g epn *513139'6‘3 8“9%%19%@?9&@1%% t?ﬁ 39%&%@@%@% he
streams |, | &onédnkrativa by8omRfrdidg iM edbysiRate@Nt ai N up to 15% by wei ght of

| ow boilers selected fromthe group consisting of nethyl formate, nethylal,
di met hoxydi met hyl ether and nethanol. 12. A process for preparing trioxane
fromsan BQuedile pocesl aebylile soklainda, “bmreﬁ;eelmh Bigeand IXaiss theeformideliydan
aqueous formaci ﬁg de of ,a tri oxazﬁll s‘%nt aol s stage and converting it under
aci di ¢ condi t9°8 dt"(f‘%’b@%%?“f’ﬁ@ AP %nd r enovi ng trioxane fromthe
stream | by the process according to any of clainms 1 to 11.. 200072006 PF
00000552 n the
oo 0T s et o HorhbepRE A0S H3fie Bk AL GRS ik

sol ution of Ifow prepanglepyliexynethidens r AONMh plyoaisetiyiae rdgrlml\@ﬁ and

evapqy at or. ding to claim 13, wherein the stream| X
is the for rral érﬁmgzg{-bﬁd@nﬁﬁ&‘%g @gggg draw stream of the evaporator. 15. The
use of trioxane, preparabl e by the process according to any of clains 12 to

14, for preparing pol yoxynethyl ene (PCM pol yoxynet hyl ene derivatives and
1(\0 di am nodi phenyl met hane (MDA) .



