2 restricted only to this process. The gases flow ng through the silver
catalyst contain an excess of methanol and, therefore, in the water
absorption step, this nmet hanol remains in the resulting aqueous 5
f or mal dehyde sol uti'on. Al though the preserce ef nethanol may be of
~interest in an odd application, in the mgjority of cases this is not so and
It nmust be renoved fromthe solution. This is done in a separate’
distillation co¢stmicted onmtoddrig @rocessnospheric or at reduced

pressure. The 10 ¥ hgdils ORIW P Lhrodgh Yhet shihabp chtaly8€i 6m &1Rthn
to the evaporator as starting t hanol . _Furthernore anol .
" vaResraien

t et
f or mal dehyde a#LERE KT WS d@nde atdese °5P356f‘vegﬁfanw?
acconpani ed atstéw, exthis r omdtihmredt alnestailng rioincohtiensabbelyines, adinsoud
nitrogen fgom VLl ﬂﬁtdir en 1 +fhak ed . i ten I
anmount s ofécargé)ﬂﬁ%f%é?@e% h{oar o_r?q‘rgfonmc}}ih ﬁnéb%akgégﬁﬁe%nggnsﬁﬁﬂaéﬁi g"éa.
" These non- condedisadf e takerest nsigl ulre odd pePldsatians AgutBasmappuitvmef

entrain vari abtgs@ope $ Of s MHJWVENYo Hhd fi@r Maudehyde aremovederfrom the
depending on th

tenmperature of the absorption solution a n_the nunber
~of steps. Ther§°§‘r"%"§féner'§ﬂ§/ ti AN d& BHSEPRRLR Qt"gﬁé?\ij\?fhw °°{].u'“"’
recircul ation whic¢ihenspl epeont é mteatimospherdm omdapendduted. Sressutde The
gases arriye Nplefdionealo] otk T dilelifga2RS05R! | PBORFEGPAPed 2%to the

appropriate cooling neans nfjs [ al I abl e. e operating tenperature
i'n each step igvappoRtantassica,t iy methém@lhand, the fornal dehyde

di ssol ves better @irthérméed Aline nflthedioad trorpandetivdel cahd wWltée, wlich
t he ot her hand, the nethanol isOJet ai.ned bette%r at | ow tenperatures. .V\her,g
R thee yed e #bn

30  fornmal deh$ARdenge and 3rH A15§Hyed ey &6 3 6r REFPBRAV L
according to theeecexati brom|[ erhd aakdhestpolbynemionacoodensabiieongagesy]|tB3s

nust be taken pafp,a660HAL, Tﬂ?l? apﬂj)’”qwezwmggrneacﬂoirﬂgﬁ int 8KE reREREEN
at high concentratlons of or mal dehyde an not very elevated
_ and small amounts of carbon dioxide, carbon monoxide, methane
and unconsumed oxygen. '
These non-condensable gases, insoluble in the resultant
aqueous solution, entrain variable amounts of methanol,
20 formaldehyde and water depending on the temperature of the
absorption solution and on the number of steps. There are
' generally two or three absorption steps with recirculation of
the sotutijon in each of them independently. Since the gases
arrive hot and heat 1is given off in the absorption process,
25 appropriate cooling means must be available. The operating
temperature in each step 1is important since, on the one
hand, the formaldehyde dissolves better at a relative
elevated temperaturé' (60-70°C) while, on the other hand, the
methanol is retained better at Tow temperatures. Where
30 formaldehyde is concerned, the methy]ene'g]yco1 formation
reaction according to the equation: '
CHz20+H20 <--> HOCHz OH
and the polymerization reaction:
HOCH2 OH+CH20 <—--> HO(CH20)2H
35 . HO(CH20)2H+CH20 <—-> HO(CH20)3H
must be taken into account.
' The polymerization reactions take place at high
concentrations of formaldehyde ~and not very elevated



-3- .tenperatures, whereas at elevated tenperatures [err], the

depol yneri zation reactions may prevail. -Furthernore, - the ext ensi on of
the polynerization reactions is low in dilute solutions and at
elevated 5 tenperatures the balance —o® the nethyl ene glycol fornmation
reaction drifts to the left, wth the consequent rel ease of fornmal dehyde.
The conpl exit of these,  reactions degfggs ¥on the-tenperature and on

the formal de YW RSahGheagy at elev PRERLURS (F70°L) gdhe
t hrough t he depaibinahiyrde iow uwieiachioakbmay drévae]. di spl aces the bal ance to

the left by renov I or malkdehyd R W the. g J. F.:
For mal dehyde, 3rd%€ﬂ!ﬁqi nr{)el’d Pllﬁgg Co?ﬁggﬁggﬁﬁ Pa{’gg 19% %]Mbﬁghqn
appearing i n teact ¥¥ter difce 19Wowd Nt hdidrear $S1utioms uengnd ofat  rlevated

tenperat e wdmgdiatdriddmalidRhydaivakdesornthBemefhy1endSg1 V81 fmati¥h
effect of the for I,deh%ge L%?‘nCﬁntratlon I n_the solution. The nethanol,
in turn, has PHIIPhiYHIt S dQodNepl&8Lar ¥ TR0 ThEr EPRFRAUSI L prISakR OF
anount is | ostormaildesseydd. i s 20 trapped. In principle, whatever the

absorption proces ed,: decal | ycall p Lteg | e
literature add, a?r%b:\edc&ﬁt%%r)&?hexgt hgpggg tﬁéggf 3?1’t% agI?A'!’/a eérg]scornubbﬁhneg
of the gases Y¢WIRtHurINDONot he( Framplldshyds gongenbretian 74 25 911,

4 990 685, FR 1 AR, Fd Jdeshgbd40786a ERal 10RAr8Q9h - Wb Sformyrdetifde @

dilution of _the . formal dehyde . soluytion overagll. US 4 594 457 desgcri bes
t he prepar ati%%{]‘btﬂ%{h’ue%%se‘]ﬁordﬁgluaghygés-?EPﬁ?FoﬁéeuBafﬁn%ﬁ%%tﬁW Idlﬁft by
nmet hanol contmrenqvaD of frhemformetidedydeof monembanokjthai the angaswat@alker
vapour. In thysepr 1d8hy Y eo‘ﬁdc%r..e“he‘ilﬁﬁwdf?&gr‘ét g%ﬁf?‘gnsgh,”ﬁage

u
.absorption colunn and contai’ni ig a certain anount o
f or mal dehyde 183}ecite fiahtled apperad ngatifl YBfiswhreherenge shewsmpetha e &

up _tg- [few], mfnfédqe [err L]t-he’th@@{peTrBQ&$|¢a35on cnadihfbarnmdeﬁmg mwélkf irgf
I Y L N R A T S pa e e o
equi pnent, dueoneentratiarh voltivee soflujdses t hat have to fl ow therethrough
' The methanol, in turn, has a much higher vapour pressure
and therefore an appreciable amount 1is lost, unless it is
20 trapped. )

In pr{ncip]e, whatever the absorption process used,
practically all the'patents cited in the literature add, at
ohe point or the other of the plant, a water scrubbing of the
gases from the absorption. (Examples: US 3 113 972, 3 174

25 911, 4 990 685, FR 1 500 550, DE 2 444 586, EP O 100 809).
This involves a dilution of the formaldehyde solution

overall. ) '
Ué 4 594. 457 describes' the preparation of aqueous
formaldehyde solutions up to 60% with 1low methanol content,
30 from mixtures of methanol, " air and water vapour. In this
process, an aqueous current drawn from the head of the
absorption columnh and containing a certain amount of methanol
and formaldehyde is recirculated to the catalyst which 1is at
a temperature of up to 680°C, normally 620-650°C. Under these
35 conditions, .the amount of residual methanol in  the gas
mixture leaving the catalyst is'sma11, but the overall yield
. is reduced. . Furthermore, the plant requires larger sized
equipment, due to the high volume of gases that have to flow
therethrough. |



-4- Cenerally, the concentration of .- the fornaldehyde sol ution
obt ai ned ranges from30 to 50 wt% The processes describing the preparation
of higher concentrations do it either by |osing nore nethanol and

formal dehyde in the gases, 5 whereby the4 everall vyield is |ower, or
by drawing two different currents off fromthe system one concentrated
and the other dilute. An exception to dilution of the solution with water
is described in @GeaeraddwnentheFR concgnliradiignwhed® t hd i fdrnied dehyde

scrubbing  of séﬂﬂﬁm&aS%tahﬁedEf PSﬁbSQ fHbm 3@ té SB@lvise! Yrrﬁp%gﬁi %teesd
roaduc

pol ynmeri zed fo ol ution this_case, no water is int
into the systé{ﬁsﬁd %‘Igult?'SngrSPaéalbﬂEen?FatVb?lh? BnFMFIIAEPNS Aoidre

obt ai ned at thetmawtbof1bhénq!mbrblmethanotohndnformutdmh&de(ﬁdlﬂhb gedgls,
currents. o5 wiPeE! heheSovbRathl L 181l e aYBNATE SENEYCdiing two

obt ai ni ng concentra ed Sol Ti ong tirec

manuf act ur i ng i fdierentheuyrirend si sOfél Bepm the ghy $em adone sedncerrratiast an
t he power - conayﬂpkkqgrlg,nﬂqgeased For the great majority of

appl i cations for the 2 6?‘Bre araﬁlon of glues and_ resi ns,

sufficient to obtaif 5"&?%’ cdRcdid FEEPBno bt Ther ne? HehirR “E‘oﬂhs "fﬂﬁert oS
need to int rodimrarbpdgl de otheesdocdmaht! | BRi 02 s3tp. B8 whesreaittk abie,

Lo achi exey (Nl RRAE T &t ORnEeaB8.0V1 00 L0rPELbat NN SPNIEIAN ey

gases mnth I|t th'th a certaln anount of
net hanol  and, C%\mt f’radteﬁiaméwe@zeﬁefebmaﬂﬁehy%wa Weiqm. st uhig tarseery

cold water, bufo Waiter Y@ wmrwuagdcowhtagtﬁastey@temﬁ@ rwﬂﬁtm% of a
process nore e&PenS|ve and does .not _nmak 8# tg 26% abl e.

Summary .o
I nvention 30 concentration rangipg: from i AR HHINg a?nﬁﬂ%xﬁﬂ9t
t he abovement icdhddeprdisitarnl attiion obpéutni, s wihhevtd di tdta psobessurmdnts.

the types f'Ne%tertrFPeﬁ g‘éneqlne%‘?‘f% of‘“’ghﬁhadbé?P{:&éa&éﬁ{ \Zé‘dj By de¥d i fng

uses a supply colum an tronal heat exc er’s ‘associ a %d
with said at |efgemigateshe fosaaidebideol urflutipps e ‘ﬂh‘k‘?% Y pl dideemina

sai d supply celdnuTaciuriont o anef, taeryiand #8,eaibyiof sTRINEND] ddvaspddmey
outside, as V*%#fé%%éﬁ‘éﬂH:%%eo%o%e?iE%%SEHB ?55e9§ Pﬁcreased
For the great majority of applications for the
, 20 preparation of glues and resins, it is sufficient to obtain a
' 55 wtX¥ concentration of formaldehyde.so as hot to need to
~introduce any glue or resin distillation step. But, as said
above, to achieve this concentration means having to scrub
the non-condensable gases with little water, with the risk of
25 losing a certain amount of methanol and, even, formaldehyde.
One solution would be to scrub with very cold water, but this
involves using cooling systems, which makes the process more
expensive and does not make it profitab]e.
Summary of the_ Invention |
30 It is an object of the invention to overcome the

abovementioned problem. Thjs objecf is. achieved with a

process of the type first mentioned above, which s
characterized in that it uses a supply column and at least
two additional heat exchangers associated with said at least
35 one abserption column; there taking place in said supply
column an entry of air and an entry of methanol from the
outside, as well as an entry of a first subcurrent of
methanol, originating from an outgoing current of cold
methanol from the foot of the supply column, said outgoing



met hanol , originating froman outgoing current of cold nethanol fromthe
foot of the supply columm, said outgoing 5 current recirculating -
~successi vely through said additional heat exchangers and being divided into
saidsfirst subcurrent which returns to the fiead of the supply colum and a
second subcurrent flowi ng to said evaporator; there existing fromb5 t he
head of the supply colum_ an outgoing current of a nethanol and air

m xture whi ch 4"V thetf&dit ¥dd 18@pppyceppaitie nd Lhrualy Arvhiastd i tamhan
that said col chewt haetlanyes s laaenbemgoued;dednssnﬂe s&7d Of i rdtPRdbcurrent

col um, by Y Ion f formn art. of said nethano
and 10 air tnqhﬁtcﬁlr Z}%‘} cordlt(r%g %’ B “é%p%‘é?gbf ?%]eu"?%fé'ﬁflaor?eq%d
t he add|t|cnmﬂswkﬁﬁrﬁgnihdﬂ@@hnslﬂgaseddupevaeenatea;d tmnmﬁnrgxtﬁﬁﬂnyuﬂrom
current copl s 13y Ulfaigiy Wt ek pehi ehpawgsesa%hy ah 36&‘@ 61*]?9 Bﬁ.ﬁﬁicf

ownst ream

absor ption col UWI | e |n t he exchangers ua e
said outgoi Mf arfd @dfreﬁFxEHSPs whighyt f hew $orb%EW%&ﬂnrﬁ?R4u§UPp1y
non- condensabla gasesandi cslmelnhwapbratbhanohnd Pief etivdt Ys &t sl diGhe tiHaHde
i nvention, sai dqj tjonal n Le si tuat i nside the

o Hagr*lood IR, O XIRRTEEL° 8hFer HIRP L, R A hey  the

absor ption col um. t ur®
i nvention, useMapatgddon of dhedmethapol aforming pate ofiesaid metdased arich
t he absorfUI(Nh1rSmg9&L”Qp heat and evaporate the.nethanol - alr m xt ure

prior to reactio i n cat al gﬁt ggr eferably silver). The
i nvention conte §t°é?"‘9t kQt @ Tupthersaseeshnaf d?’%?lm‘éﬁl"fto‘rf”bf streher)
be perforned addi tpmnﬁurdnelael owxahamgpher s ¢t patss wiest v"ézﬂm, éuatﬁf dutgoitry

the invention SSRHq% nigh t [ | Wi th |d
catal yst of the thea 3 (gdu%()g% S?ﬁﬂ@ﬂgﬁ‘él ?Pgdurl ng S%seﬁuaﬁ@ta'
reaction for saéit&1f*\’5ac¥t*’ieor|i@laddp§t selidt Rbaorpt ion s¢¢r1ﬁlmfane'dus1&:0m it dfeat

sai d reacts on ghoffangarsPr %fﬁh%lQ'e)d tHSwnE?P@%at U§&1@f th\e S Y e thAHAS
fromb500 to [err st are cool ed 35 to

dth t
[err] in sai ']t{ee%‘tr]‘ ef&%’a SZteaS FR \é%% ?‘Bﬁtggﬁ&?\%qﬁg sHigy non- condensab]e

gases which entrain methanol.
Preferably according to the invention, said additional
heat exchangers are situated inside the absorption column.

20 According to a further featdre of the invention, use is
made 1in said evaporator of the heat released in the
absorption steps to heat and evaporate the methanol-air
mixture prior to reaction in the catalyst (preferably
silver). B

25 The invention contemplates that the .fractional
distillation of step (f) be performed at a pressure below
atmospheric pressure. s

Also according to the invention, use is made in a heat
' exchanger in communication with said catalyst of the heat

30 -_produced in the cﬁta]yst during the cata]yt}c reaction for

' said fractional distillation, with simultaneous cooling of
said reaction mixture.

Preferably, the temperature of the eata1ysf ranges from
500 to 600°C and the gases 1leaving said catalyst are cooled

35 - to 130°C in said heat exchanger in communicatijon with said
catalyst. _ '

According to a preferred aspect of the invention, the
absorption takes place in said circulation step (c) in three
stages at different temperatures in an aqueous methanol-and-



catal yst. According to a preferred aspect of the invention, the absorption
takes place in said circulation step (c) in three stages at different
tenperatures in an aqueous nethanol - and- f or mal dehyde- cont ai ni-ng
-solution, such that in.the first stage or- & the foot, the tenperature of
t he reC|rcuIat|ng liquor ranges from75 to [err]; in the second stage the
tenperature of the reC|rcuIat|n I quor an es from38 to

snt

in the thifarmaidghyden Eﬂ%ﬂtﬁ ’théuFQC|F€GFatﬂﬁg FhﬁuSFrSt
ranges from 2athge[ orrht thet htsooy ethe i ttemperatanteciyfl attéd rethatulariag

at @ temperayypgont 10nbgol Chin Do4iSelh i P () YR Seaahd B9Mag the

condensabl e gas S are CoO scrubbed. I'Ng
further  pretempenatupspeéttheorecireulat/ing i driquqsar ranges t ffsomsoBat ton

from theg fogbecof antihe ahsomél ontwwwmbﬂégesurtm edet@etrlaeurfer agki oppb
distillation colym ressure, pref erab ranglng from40 to 46

kPa. 15 eﬁVfﬁ”?ﬁe Bﬁogeg§° i £ 2R O™ F&sit) @ €0 cool the head of
the absorption cebulmermothouhthetsteembnﬁenm‘i;at@derrtmlatcoulaitag at a

equi prent . AdyaRLages i bKED £ 1146 SBGlced M IS NG WHER £8T4! o

evaporate the ne passing arr t rou h om the mas
met hanol |tseFPnﬂﬁnéhb1Qogasﬁﬁe§é¢o¢Q91¢% anﬁxﬁQﬂybbﬁﬁ .S |s done in a

col um Uﬂstrea”1OfAEBSrGYﬁQOf@éoraasf§#¥ﬂbr-”“bﬁéﬁéHFEd S QprQQ pagkedthgpe.

d the fresh.methanol h | at t hanol i th
nead tnereor ARYSNRASArr PArLuhl i CHhe: ST R FRE COBPEq 98 | the

nmet hanol is ablsbeptédnatol uine 1sosun¢1t¢natnﬂthat fﬁastammmﬁtdd%t1ﬂéahannl
col lected at colilifin §@0t redBbed! PPessGPl Nmefa@%ﬁﬁw ffeemsgﬁ k8 lgow

t hrough the aggltlonar heat exchangers. of t are fed throu eat
exchangers sokB&-to take ‘advant age of the tenperature gradi ent achieved in

the 30 1gool i ng WashCaheyprbbese, 16 bésdhéy asbsditAe Cael icdd1 Othkhfead
scrubbing curr recircul ati absor.ption.col um: as wel
i hal gas scr Bini fhewarRrorahagl hial e iRAC kA Ry SFo APy pREshal "
nor mal ones whb@ﬁ1nseenanpmemateAdemtagé|Tst,takﬂnrqj The Hestt etbbangbes
nmay be heat required to evaporate the methanol on passing air
therethrough comes from the mass of methanol itself which,
20 therefore, is cooled. This is done 1in a column upstream of
the evaporator as such.
- The column is of the packed type and the fresh methanol
plus the recirculated methanot is supplied to the head
~ thereof and the air i$ supplied at the lower end. The cooled
25 methanol is collected at the foot of the cb]umn. The amount
of methanol collected at the foot of the column is
successively caused to flow .through the additional heat
exchangers. A1l of them are fed through heat exchangers so as
to take advantage of the temperature gradient achieved in the
30 cooling. Basically there 1is achieved the cooling of the
scrubbtng currents recirculating in the absorption column as
well as . of the final gas scrubbing water. These heat
exchangers are supp]ementary to the normal ones which use
mains water for a first cooling. The heat exehangers may be
35 external to the absorption column or may be situated within
the column itself.
~ When preparing 55 wt¥ formaldehyde solutions, advantage
may be had of this effect (i.e. the cooling obtained on
evaporating the methanol by flowing air therethrough), by



35 external to the absorption colum or may be situated within the
colum itsel f. Wen preparing 55 wt % fornal dehyde sol utions, advantage may
be had of this effect (i.e. the cooling obtained on evaporating the

met ranol by flowi ng air therethrough), by- 7 # supply water cooled by
this process to the head of -the absorption colum whereby both t he
nmet hanol and the formal dehyde entrained by the non-condensabl e
gases is ret &YRRIhudptefor £00dedectyvetdis WREPCeBDertRi e iaaf wfi she

process, incr Gh%‘s%ﬁrpthlbrl heo1eimar awheyesld batBi ngtﬁé Omrﬁ)et‘hérﬁbﬂ 8% urp

that corres on ng {p.t f or nal dehyde met hanol

evapor at ed pas f"&]rf&h&'éfﬁ/d r{‘agﬂ ®Hchi g\’/'edltﬁ?f ?ﬂ%—%ﬂ%‘?%%%ebh?mtﬁﬂsse%f is
this product predduiced aneh moiren efifecdivedrcoudben cbnms&:hryg elwtith this
| ncreases g Megl}olhss C oMb, 'emf%btsovlbsﬁe e?&‘crhé’ﬁ%ﬁ\ el b 1&,

gases | eaving the cat aI yst and the qguor Iat I on
col um may be H&edswWt afhdihadct °°Irﬁe§ﬁenf’bf'9re'F°ca§'ée f‘l’]’é"ﬂ‘!ﬁh%dq r Afid Heo

f oot o]flthe coinam Id10WS HHy omfthtalamheab:ﬁ;sehaﬂea talbeSfoa:ﬁawdwdb;heare
ases oW n r,.om assl n ro
S range | 5 SASTIRMAE. T Mo Bt RSPE m BB er: oflc, tEES R roduty Ripduced

distill the neatenoltakenri edniyp thecfcounal,dehytieseol miebqh Neveeddesd essgan n

this arraﬂgerre&;nmtm CFJlQ.p $rdt4p by being fouled with fornal dehyde
pol yners 20  which t he heat exchanghe yield and even to the extent

of obstructing the BX&Hafferexchangge bedepsr fhei gasse heay ing vEe KRR Xste
gases | eavi ng dhe g alM&iudrS atsethel FodtSbEavhgeaesni matidsler@omnrobwai)olfcsé y

no fouling her f h turn,
t he steam gene‘?a’?‘g& gglzr(érﬁsﬂg]rves ti g?l? r@‘ﬁg §$r£r%r d%ﬂyde&%\f(g'flforn&? nLh
the foot of tfeot coifum’themenOéMmeré1by8n®hfgu9hnghe|hﬂet ex¢hange Heulsaseam
flows thrpgigh ¢y HHRES A4UE MObwihg foBFﬁaltﬂﬁhléQ@aWé’e'tbQé‘sn(’é %Wﬂ“ﬁ@e

of this latter arrangenent t he heat perfqrmance o rocess 30
al so i nproved. iaget pr dh“esg‘%e§xﬁ6‘ta”980n§§rr§”58aﬂF'&'ﬁal 0 ch2PRyy h%l‘?ﬂ;‘é‘“ﬂme
net hanol cool etbgt i Piquar e ingi ey pldi edot dithe 1@vapheahethanol ‘carried by

the formaldehyde solution. Nevertheless, in this arrangement,

the tubes end up by being fouled with formaidehyde polymers
20 which reduce fhe heat - exchange yield and even to the extent

of obstructing the exchanger. . _ '

On the contrary, if the heat  given up by the gases
leaving the catalyst is .used in a steam generator, there is
obviously no fouling here and maximum use is made of the heat

25 exchange. In turn, the steam generated here serves to distill
the formaldehyde solution in the foot of the  column, where
there is no fouling either, since the steam flows through the
tubes and not the formaldehyde solution. As a consequence of
this latter arrangement, fhe heat performance of the process

30 is also improved. '

This process does not ~ consume additional ehergy, since
the methanol cooled prior to being supplied to the evaporator
is heated by heat exchange with the absorption solutions
which give off heat in the absorption. The heat contained in

35 these solutions also allows the appropriate temperature to be
maintained 1in . the evaporator at all times. Thus the
absorption solutions which must be cooled to maintain the
appropriate temperatures for the absorption are cooled thanks
to this heat'exchange and thanks to the heat exchange with



I s heated by heat eXchange.with'the absorption sol utions which give off
heat in the absorption. The heat contained in 35 t hese sol utions al so
all ows the appropriate tenperature to be nmaintained in the evaporator

at all tines. Thus the absorption sol uti 8ns which nust be cooled to
mai ntain the appropriate tenperatures for the absorption are cool ed thanks
to this heat exchan e and thanks to the heat exchange with t he cool ed

met hanol t enpetB FWR1e8 e RAkhaNRIY tomperatyess aretaetansedpet ohheoheme of
whi ch are 10 tthé¢ eabgotminasn tdreiunin add cbblariened |Bot hgepri %waFttrPMC@ﬁé§é- -

Thi dv. t t hat,

doezngL?CE;? gﬁgg%qgig for gggpapﬁﬁé”boﬁ%e g?ékgasFBrngﬁa§h988°§§$uﬁ§%n%h%y
cool ing the s@@mm%dhﬁtﬁ ort biss edseribjel yoeopeedt €oasvl pensdecumerit FR-
wat er, inpsoving idus i} d.prdgias Hgt cl?)‘?\%‘éﬁ?‘?‘?l?gﬁafmﬁaﬁ 8eﬁ$9€a§o l??}on? by

met hanol and forrqaj deh de conteEH "'ow n ases
process descri®ey 118 1 6@hﬁ@ﬂ#t‘BF|ePaﬁﬁgchbtlBﬂ1bmefheeixENWMQ1

Two Figures aronsitdathesf Rawre 1 igfprobiial I$h§ S9|116|ITBT,| Cth@éV o Bdomes

process of th igyre 2 is.a s convent i onal
process. PR},‘SCI’I p% i onarnefdddc:?r?g%e'r%ooﬁ'i ile"ﬁpogf ﬁwam’??%g?oW%t et 1f
understandlng ?ﬂetrﬂyﬁﬁﬂnwﬂﬂgn19§S$wnbeﬁ1@t1eganpbetharprpcessdedscfkméﬂﬂfh
1, relating tosdie dsQmass of the invention (schematically illustrated

in Figure 1.asfst ted al read above) and Figure 2, relating
to a 20 con T-ofre gt fat d illustrated in turn in Figure

2. These exanpl es dhexrlﬁmgunyun mu@usampababuon pigihe plands Tei HOWY Sz

gi ven nust be plg hed t he. steady state
Exanple 1 25 §¥{HNL W?ﬁnt%g ﬁgﬁgfsf ?ﬁ nk"Y® ﬁﬁ %%% ikﬁ?f?ﬁz
air supplied vﬁ%tﬁt%ﬂ?%ﬂ%ﬁkﬁ w;qm e 2°aven§mppa1eur¢espect|vely to the

head of tshe tC'iQirlJer %n%n@rrib@dﬁﬂ%nftoetf QﬁeSilhdeﬁPwﬁm inaplant in
accordance with Fi 31tT e % ¥ 'al evaporation
t hereof cools the qquﬁ1 etipr UPF G“FFBH]?ﬁe F%nk"é @ﬁl%@ a gyl of
recircul ati ng exampigs tdre suppvwided:uBxample 1, relating to the process of

the invention (schematically il1ustrafed in Figure 1, as
stated already above) and Figure: 2, relating to .a

20 . conventional process, schematically illustrated in turn in
Figure 2. These examples describe continuous operation of the
plant. The amounts given must be understood as when the plant
has reached the steady state
Example 1

25 1,197 kg/h of methanol from tank -1 and 2, 260 kg/h of air
supplied with the aid of a b]ower 2 are supplied respect1ve1y
to the head of the supply column 3 and to the foot of said
column, in a plant in accordance with Figure 1. The methanol
cooled by ' the partial evaporation thereof cools. the methanol

30 flowing from the tank and the methanol recirculating through
the supply column. .

2,260 kg/h of air, containing 179.4 kg/h of methanol,

exit from the head of the co1umn 3 This mixture is supplied

to the evaporator 4. :

35 The methanol M collected at the foot of the supply
column 3," 5,577 kg/h, at a temperature of 8°C, 1is
successively caused to flow through the additional heat
eXchangers 10, 11 and 13. Water (Hz20) flows in countercurrent
in the upstream additional heat exchanger 10, is cooled and



2,260 kg/h of air, containing 179.4 kg/h of nethanol, exit fromthe head of
the colum 3. This mxture is supplied to the evaporator 4. 35 The
nmet hanol M collected at the foot of the supply colum 3, 5,577 Kkg/h,
at a tenperature of [err], is succes® vely caused to flow through

t he additional heat exchangers 10 11 and 13. Water [err] flows in

countercurrent.in the u tre%adrdwtlonal heat exchan 10, is cool ed and
9 is supplied 1% ?Wﬁp]n ag oA, SRHMBeflt s T‘u?P%‘h"??'b'(/vsS‘?Wt ion
count er cur r ent f1ows hei nlovemsintearourddintti ofal  baat dewastngan Saddi 8i6hdB. hdkt
current of watgg f rough heat apg t he exit

fromthe additi onﬁr é,Os gp%eigr?o 2 ch?%%ﬁt 8? wgisggwﬁs i%%nﬁ?%% E’Eﬁ?‘é‘?ﬁ
of nethanol, ath %sﬁé?ﬁﬁtrat%“é‘%\‘ge[@rr}“ i $hai 9Kdédfrmoth9\m@@|btmnaahtlma1a

first subgur r@,zlcthanéarr\ﬂ;i 1d8at et doiPist realhd’ Bne cM\'Pl-SHt bf :ﬁ&@ﬁé&cﬁi ataetd
to the supply co secor}% subcyrrent  of 000. 6 kg/h, whic
0

fed to the eva?)orﬁ?'?ﬁe'zﬁatulrlfesé)fl "Lddi t‘F’oHéV‘H@ﬁt‘"E?ch‘é?ig%‘l‘%cwé&e'b@
| ocated in thefimgterisubairndrg colfonrmed. The evapovator 4kgshal sowsigy! Iﬁ§|

with 770 kg/h e o r L,om . i I colum 16
and condensed 'iC)éncﬁ?\ée con ensogrq es%pgéy kcfﬁnﬁf' rregﬁgnélgéggniﬁumu"e"t
evaporat ed i n OF bk QRQorka/dr, whigh i téﬁﬂer&?uréhef peapgratomnks. tthase

heat suppided adtﬁihfbrfa'r Heaths @xtihadiyeHs2B8ySbebYobBLel | §HOFhE | AVY &19i S R
the colum 8 t ]evarpodr;at or 4, internedi ate heat exchanger 5 and col um
.quo‘% 1

8 again. This ‘e absorptlon solution of the gases |eaving the
catal yst 20 6, forhedevmparatar, 4netisanallsandstippirhédehyileh ThB0 kg/h of

met hanol -ai r g prfo T NUSsc t ¢ bhe thleveg ;ngﬁ(xﬁ]oﬁ "‘@6 P]M s el d%naé

a tenperature of [err suc that it converts fidhol ' 3 nt
for mal dehyde. q‘?\'é‘g dhen Fomdsrisetie 1dat aﬂy§§7coh9éhn qf oomewganpbfatzes

f or mal dehysle, J%&dﬂga(m ﬁf r’fﬁi&m|po&@dor47ﬁ Kﬁ/ ha QémM\@F@fur@R%tso fgaqm
uced he reaction

(21,8 vol o SRS AT Do alo Ao dbek B HS. 3708F oy DRAFRbI DR g e
(1 ess than 0. 1bXdiRg , Tetyemd owsng Firam mhé von&i)m 81 tw eshef evapwet it 655
than 0.1 intermediate heat exchanger 5 and column 8 again. This liquor
is the absorption solution of the gases leaving the catalyst
20 6, formed by water, methanol and formaldehyde.

: The methanol-air mixture thus passes to the silver
catalyst 6 which is held at a temperature of 560°C such that
it converts 1,185 kg/h of methanol into formé]dehyde. The
gases Tflowing from the cata]&st contain 1,000 kg/h of

25 formaldehyde, 782.2 kg/h of methanol and 470 kg/h of water,
apart from the non-condensable gases formed by hydrogen
produced in the reaction (21.8 vo1%), small amounts of carbon
dioxide (3.7 vol%), carbon monoxide (less than 0.1 vol%),
methane (less than 0.1 vol%), traces of oxygen (less than 0.1

30 vol%), with the air nitrogen being the rest.

These gases (i.e., both the condensable gases and the
non-condensable gases, plus the water vapour formed) are
cooled 1in the heat exchanger 7 (which is in communication
with the catalyst 6), with the 1liquor from the foot of the

35 distillation column 16 to a temperature of 140°C; this liquor
is a 55% solution of formaldehyde, with 1less than 1% of
methanol. '

. The now cooled -gases mentioned in the foregoing
paragraph flow from the heat exchanger 7 to the absorption



30 vl %, with the air nitrogen being the rest. These gases (i.e., both
t he condensabl e gases and the non-condensabl e gases, plus the water vapour
formed) are cooled in the heat exchanger 7 (which is in comunication
with the catalyst 6), with the liquor frodfPthe foot of the 35

distillation colum 16 to a.tenperature of [err] this liquor is a 55%

sol ution of for Ide yd mnth | ess than 1 The now _ cool ed

ganol
gases ment i9h & itheagorng AT ABPAHNNT FBuRR hRT e Rogko1 Yo
exchanger 7 t%otned dbsovapiero,n methand0 - aod| utﬁnr%aldﬁbyéethmyd aa esshutidred

wi th an absorig éqgrsf Gfsm%% biéo‘“@t% thlﬁaﬂ‘?{haf‘ﬁ %Hi”% %

sol ution tenperature of [err]
exchanger 5, %ﬁQQﬁnﬂﬁ&ﬂﬁuuﬂﬁﬁfﬁxﬁﬂ?“@ﬂgﬂﬂg ﬁéﬁﬁ EBnEEﬁth??ﬁtF@PEP“t in the

evaporat os, vw&boraawreWw{ttm el rvwwnl RS haeneuaﬁ@ﬁgt ﬁhe%v@;ﬁb%ﬁ%ﬂ AP
tenperature for the e &oratlon f the _air- t hanol i ﬁ %g ases
(o] t

exiting f r om 3R T Uk t(qmpéerat Néepelfﬁﬁneﬁ gagégp%ia %s?ﬂ
pl us the soluméthqnn%ﬁmwwtuﬂe A0 have not yet been di-ssolved) flom/

to the colum 9 wﬁuore;mknd A£G dh“?%h gheneBythn g (ﬁgéouen VW Gl WL £

flows as cooling |1 |ona heat exc Iocated
downst r eam arRR$es HFIMAT oI Se&V&nol PAMEWstAE 88 i‘hbel i SR ,Whiich

reCIhrcu: 20 i gm?&e 13?%1err>}etof Bduh alis@sdanedyol yban iE thél c61ummod ewr;ere
nmet hano an or,nal de mal nt al ne a

e tool acl ot AR €T Indak. aReNREBERS 42K sRrREBROUR £ “wf of of fdwrs 28 °
flow of 1.2 [eee]ing Wiquarhvand rtdve taddicdooem gla]tusxcabogerth& pbberted

where the recdé\ﬁh&taftéé}ﬁ‘ siﬁd)“i?tFrQ:l which? cofat ﬁ%%haﬁaﬁl '?16#&'&&%@6?%9
after being cool ed toCﬁl ééﬁ;) heat exch whi ch_ wat er
)*

flows as cool I HH9T Ju qﬂ?@%ﬂﬁiﬂfoﬂglmgégt°éxEH nQEF°%ﬁe??nﬁ%HV%&%ﬂy
foll owi ngst he( agsli § lwmtaérhe&ttrmmam ¥ormiatideahededpsbr emay angi ndd oagha

uhi ch ool d. et Banelald e EORL! 914 ATy cBat B! 2akBUT FFREe bStwdlh

absor bent asS Stated dbove,” alt
met hanol . an’d\e fepheank e heat erft calivon, 91*h| s current recircul ates

between the foot a0dfiow of 1.2 m3/h is withdrawn from the column 9B just
above the point where the recirculation from column SA
'20 enters, and is recirculated after being cooled to 25°C by the
heat exchanger 12 (through which water flows as cooling
- liquor) and the additional heat eXchanger 11 (immediately
following the additional heat exchanger 10 situated upstream
and through which cold methanol flows as c¢ooling liquor).
25 This current is an absorbent solution, as stated above,
although with a Tower methanol and formaldehyde
concentration. This current recirculates between the foot and
the head of column 9B. C
?ina11y, 336 kg/h of water cooled to 12°C -are added at
30 the head of column 9C, whereby the non-condensable gases
exiting from the column 9 and flowing to: the burner 15
contain 0.4 g/m® of formaldehyde and 1.25 g/m® of methanol.
These amounts represent a loss of yield,. calculated as
formaldehyde, of 0.27%.f
35 2,585 kg/h- of the 1liquor recirculating in stage 8 are
supplied to the distillation column 16 to remove the methanol
as distillate (770 kg/h). This methanol, after condensation
in the condenser 17 réturns to the evaporator 4. 1,815 kg/h
of solution containing 55.wt% of formaldehyde and less than 1



the head of colum 9B. Finally, 336 kg/h of water cooled to [err] are added
at .30 the head of colum 9C  whereby the non-condensabl e gases
exiting fromthe colum 9 and flowing to the burner 15 contain 0.4 [err] of
f or mal dehyde and 1.25 [err] of nethanol - These anounts represent a loss of

yield, calculated as formal dehyde, of 0.27% 35 2,585 kg/h of the
I|quor reC|rcuIat|n%@|n stag{?Sare supplied to the distillation colum 16
to remove t h&'tetfamathancdi are 1'"398"?'7? kEPM) therpfoted iRl ummiGer

condensat i on Exanidie @ndenser 17 returns to the evaporator 4. 1,815 kg/h of

sol ution contai ni gre! qgvefwfp’f)a%ft fclgr ng.l deg angigJi §s@(ﬁﬁnl A én?%%%r‘i]ool f”?ﬁ

nmet hanol are recovere mthe f oot cofu
of Figure 2, o7 tankg/h amd 1eB8ankR/hr ofh ahe whhik Hh%m%hd_ @BQW@/WQ??N&&

with the gid gfe tdifhg |1@’M9rt02t$ne e%ﬁoweew gd 'h@tﬁmoeva@w@épéd %r&#tﬂ?&ol
recoveredfromthe i still atlon is _also

evapor at or 4.978%gld at iasy h 8 UmBt hdRol T8r eaé??%pof%l‘? edt°|'ﬁh? h’éva%‘?fa&?cﬁ'ét%-r 4
thanks to thes2hentkg/ir @f tedhabpl bhe GOhuﬁﬁaﬁeddufmnq\é hee\aémxralimom

ot ver oot al K el enB ngR PRy ba T B End ot ur i sh
are convert ecdhsp i @ém&#eoctlﬂérga%ﬁhekewng Tlmmeh@am‘taayrstmvm:raﬂ n
R e s R T
(25 vol'op " IRAY Safehaiis STometoahagnar sy GRPHETad TE9 0l S5 e Aot de
(less than 0.dlasesd %emrtatriyane‘rbhesshbhana@alyyol %Wontatkessdd. Dx\gesh (1€ss
than 0.1 vol Bori tdbihyife 2idadsl IAE"nBEA! "Enticase, HHPR S IRRRE P! S
cool ed, condens scru Qi %x grts% fP us
di fference t Hehte ﬁ%%&qnﬁg@mtlﬂaéelsdfﬁémﬁﬁnby h&@@%@énp%%ﬂﬂﬁ s\s’bl Hirl

cool ed wpg er fsadwiod ebd hfdwm t Rehahgad apbuh s cekunaarb@ﬁ 2890 Xdd Of. 1
wat er at roomte erat re[ rr

hu% t he &EHB @ure t he head o{ this
col um reache€® Nidhg (J&S8s SARBHO 2 )féﬂe A%l Lefher
15 contain 0. ‘Gugi rtB.bfvdm)n;altdﬁm;ecskeoéndxwghnﬁ(méssret hanol 0. Thes® hnowittts
represent a Lﬂﬁé §¥r3ﬂf¥f$gen being the rest.
' These gases ‘are cooled condensed and scrubbed as
20 described in Example 1 with the difference that the coolings
with cold methanol have been suppressed and cooled water is
not fed through the head of the column, but 288 kg/h of water
~at room temperature (25°C). Thus, the temperature at the
head of this column reaches 30°C. The outflowing gases which-
25 are fed to the burner 15 contain 0.8 g/m® of formaldehyde and
5 g/m® of methanol. These amounts . represent a loss of yield
calculated as formaldehyde of 0.97%.
2,150.6 kg/h of the 1liguor recircu1ating in . 8 are
.Supplied to the column 16 where 632 'kg/h of methanol are
30 distilled and returned to the evaporator. 1,518 kg/h of a
solution containing 54.6% of formaldehyde and less than 1% of
methanol are recovered from the foot of the column.
It will be seen that the increase in formaldehyde yield
as a reéu]t of the scrubbing with cold solutions reaches
35 0.70% in this representative example.



—

cal cul ated as formal dehyde of 0.97% 2,150.6 kg/h of the |iquor

recirculating in 8 are supplied to-the colum 16 where 632 g

are 30 distilled and returned to the evaporator. 1,51 mlm’mmml‘mm
sol uti on containing 54. 6% of fornal dehyde #2&d-1ess than 1% of* n&t hanot are*
recovered fromthe foot of the colum. It will be seen that the increase in

f ormal dehyde yield as a result of the scrubbing with cold solutions reaches
35 0.70%in this representative exar@l—b.-ﬁ_l_’iﬁc LAl MS1.- A process

for _thel colnti nUO:JS 1R-epar @trrio(a,_asgf f8HUERYSCHRE mzh&@QYﬂ%péﬁﬂ;Mdrpgﬁ aqoy‘eous57
particularly gl ution avi,.ng. a _concentration, rangi rom W% to
B0 the procd 2y Ay ae "3810Y 1pRat T BRFLIFRLEFLY cpte T ASRE o hainlg °
air and net hawsicentgatdon evapgiagor frem) , 53i nwthi th Shevtit dreolpriccess
evaporateds f QRIS A& nidpS twéa%ror-rhzsts ot gpthanph) andugb Ty iAd) THACT idHy -
sai d gas phase m xture of nethanol and air over a_ catalyst (69 at an _

el evated tempdtei@dne!  § bR nexargrategactfdn ni%t Whickdrhs imgthanol is

f or mal dehyde dmdﬁdtw,;rf@ﬁﬁg:ng aaghhabhaga¥mist@ﬁe05f rét1edd 1  amdwelir;as
wat er vapour on- candensa e asSes, C). oW n sal e t1o m xture
o ough oo ) DN T30 BB BRa sk i TEe D8 SREMATEE i R sy
in an aqueous &dlakadlostf | d@Sngaitn ahe ejppwsied 1tempelrateré on;tqd)obtain a

separ at i gy sai /b AU T iS@Hel O 8] - Rpds ab [ [
absorption col ums; 1( e$ﬂﬁgﬁn%agﬁg?ggihgb?ﬂgmggi&g non- ctﬁ%ﬂﬁigﬁ eﬂgozﬁeﬁle
af-%ﬂ' i

whi ch entrai n.Rafdii2a el sieNn e BREhaRAY f 8F niP HEnyR®; WalRY (fYyapour and
fractionall yf dicﬂt-i'ddrid“egusm:ui agaseds SOtOti ehowimgt gsamorrre@cmr?ﬁ i xdUre
separation of _t t hanal , re. L ' 5 S .
and at | east ttm'b&}cégf tar}oﬁéﬁa%e\gta%egégghgg?gn(%%?H'ﬁ,(ﬁlé)‘k‘@%s%c?c%\deij(ﬁﬁre
said at | east cheakssghest i dm @ol usauesys sadubioaki htowl peein it hiabrrgitley
col um (8)s an etdet i@&n 29d) dlepa?ad ingN s8I ¥qQEoGBt §6NGH jérﬁ OdRd hea M tdefle,
as well as an entc{ﬁy‘of a first su cur,renh of get hanoL, or!g4 nj';\tl ng froma
out goi ng cur r RPBINSANE BASELN AN PRI BRECTBHI OB P heM2%ippl ) AN

. scrubbing said non-condensable gases which entrain.small
amounts of methanol and forma]dehyde; and (f) fractionally

distilling said aqueous solution, with a corresponding

20 separation of the methanol, wherein there 1is used a supply
 column (3) and at least two additional heat exchangers (10,
11, 13) associated with said at least one absorption column
(8); ' ' |
; there taking place in said supply column (8) an entry of !
‘25' air and an entry of methanol from the outside, as well as an
entry of a first subcurrent of methanol, originating from an
outgoing current of cold methanol frbm the foot of the supply
column (3); '
said outgoing current recirculating successively through
30 said additional heat exchangers (10, 11, 13) and being
divided into said first subcurrent which returns to the head
of the supply column (3) and a second subcurrent Tflowing to
said evaporator (4); -
there existing from the head of the supply cotlumn (3) an
35 outgoing current of a methénoT and air mixtu}e which flows
between said supply column (3) and said evaporator (4);
~and wherein said cold methanol has been cooled, inside
said supply column (3), by the evaporation of the methanol
forming part of said methanol and air mixture.



said outgoing current recirculating successively through SH!M#I,’H, ”m“um
additional heat exchangers (10, 11, . 13) and being di
first subcurrent which returns to the head of the supply colum (3) and* a

second subcurrent flowing to said evaporatdB ¢4); there existing fromthe
head of the supply colum (3) an 35 outgoing current of a nethanol and
air mxture which flows between said supply .colum (3) and said evaporator
(4): ‘and wherein safdcbhel ntereRA dfas PJ&dm dool wherpisi de thpdaddppignal

colum (3), bynhéthe exXeRm§é# oM ®f émmrﬁthItrfe%m BeiBablit§biAgi fethano?
met hanol and air m X erein |n

he
the additi onal cﬂﬁﬁ?néxﬁﬂﬁhﬁersiﬁ‘%bm% Jfftt&f Wﬂé?ﬁe&HgsggPang}JYgﬁrﬂﬁms the
met hanol cur r eheéadoof ssatd udis ougp wisdrercathinph (8J)bsequent |y attains the head

of said abgorption golunp,(8) 3. €, pr nOf 5 ncl
wherein |§ t he hgat exc%anpr(‘aolscess11Of c‘f?)‘ﬁh ta?g'g%&o m eg*r]n£n ﬁ%?lﬁl

out goi ng net hafsFhangeent (:bb¥ S ‘a3) sdtituaded f@lrown%mm,ngsaﬂ He fvhgoing

condensabl e gagesnuhé thc@PEémd rbdfetsharwl .scAlut iohNe foll 06@PEbbOhg athe! RGRL
one of clains in salc%ad_dltl nal _heat exchangers (10,

11, 13) are sF?ﬂ%@ﬁa?iglﬂﬁsﬁ\ b §S T e 8) r'?ﬁ‘ Pé) 5.- The process of
at |l east one of cla#ns 1The 4dpradessei mfusati s Temmde one odi dlaémapdradbos,

(4) of ﬁBe hﬁﬂ}aré“r‘he%?&' é@d%@?on?é)ﬁorr%dton e%ctc‘i’u%%gte‘?shei‘ﬁoa”d1?vap?éﬁ‘f grrﬁe

the 15 net hanol-air mxture prior to reaction in'the cat
process of at PFdéhyatedeinsideaths qb%‘lf@‘%é’@él“ﬁm $&)d fractional

distillation is psgrformgéd @ioc@sé)r&ssura& balegtat gaepheri @1arm§smreo 4,-
The process of E!F“ | east one of claing 1 t

d
" a heat exchang®l®[?)" HE&ohFunl2dg i ol wﬁ%"’galed'a@&rmg’gtel ?éﬁi of’ft héngeﬁfap
produced in theedatakysin(6jhedabsonptiame stemisaltyt | heateaodi ewappoateshhd

fract i onaledi shiskh@hb?Da 1l hixei Py § wsocr%odat%nofms%% 6aRa1488.- (6).

m xt ure. The process o | east one q l'ains 1,
wher ei n sal d cat al y§t' (gye,grgr,:qag%rof at 1least one of c1a1ms 1 to 5,

wherein said fractional distillation is performed at a
pressure below atmospheric pressure. . )
7.—- The process of at 1least one of c¢laims 1 to 6,
20 wherein use 1is made in a heat exchanger (7) in communication
with said catalyst (6) of the heat produced 1in the catalyst
-(6) during the catalytic reaction for said fractional
distillation, with simultaneous cooling of said reaction
mixture. ) '
25 8.— The process of at least one of claims 1, wherein
said catalyst (6) is silver. '
8.~ The process of at 'least one of. claims 1 to 8,
wherein ihe temperature of the catalyst (6) ranges from 500
to 600°C.

.30 10.- The process of at least one of claims 1 to 9,
wherein the gases Jleaving said catalyst (6) are cooled to
130°C in said heat exchanger (7) in communication with said
cata1yst (8). '

11.- The process of at least one of claims 1 to 10,

35 wherein the absorption takes place in said circulation step

(c) in three stages at different temperatures in an aqueous
methanol-and-formaldehyde-containing solution.

12.- The process of claim 11, wherein in the first sfage

or at the foot, the temperature of the_recircu1ating Tiquor



9.- The process of at |east one of clains 1 to 8, wherein W’Hmm [
of the catalyst (6) ranges from500 to [err]. 30 1 p ﬂﬂ”#gw -

of at least one of '‘claine 1 to 9, wherein the gases Ieavinb stids =
catal yst (6) are cooled to [err] in saidhett exchanger (7) in
comuni cation with said catalyst (6). 11.- The process of at |east one of
clains 1 to 10, 35 - @herein t he_apsorption takes place in said '
circul ation st EBNEEF THOPh/RetQt8QeS- at different tenperatures in an
aqueous net hanol - and3f.er nthdehpdecessnt adv i Nl &im utiign.whigreinThHe phecessont
claim 11, wherein,in e ti ol ¢ at e ; I re he
recircul ating F?%&Srthg -Ekﬁagrégﬁggs é?on%@% tié%%ﬁ%ﬁﬂgﬁfgﬁqufﬁggrpfgggéé
of claim 11, fwear 88ntPnd4LAE-second stage the tenperature of the
recirculatisng 1iquag. cangps fppatéSst wferélaim 11, whdhein TRE thRr RS$Y
of claim 11, \A,her$|hn inthe third st?ge the tenperature- gf, t he .
recircul ating Ste§§oft "PandBUPPFBRIES QT [ethg. MECLrcUddd 1ng oJdgiorofranges
| east one of dlramm22 to 26°Cwherein water at -a tenperature of 10 to {err]
is used in said 10 ,zstep e) id, . nons d e re
cool ed-and scr ubbed.1. °16. -T?&e BF%@%%% 0 161ataﬁ e%gﬁe%ﬁégﬁicﬁq% tﬁoqu,M’
wherein part owhelfeigomatesnatrant emeerabyrefot H0 disdhdHiG e cHs@tn ingpaiig
suppl i ed 4@ t hetlepaciiegnalwndiret i Lhalii ORos-OtemderdPab1d 1ads '@ ERS1ed and
‘pressure. 17.- The RLocess of claim 16, wherein said pressure ranges from
40 to 46 kpa. Scrubbed. -

16.- The process of at least one of <claims 1 to 15,

wherein part of the solution from the foot of the absorption
column (8) is supplied to the fractional distﬂ]atio_n cotlumn
15 (16) at reduced pressure. '
17.- The process of claim 16, wherein said pressure
ranges from 40 to 46 kPa. | '



