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0. 95 t ofaalyse: for g!nv s Slpburic, acid, “ﬁ“tﬁ'ﬂ ids.s p Dich o
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acid, b%anééﬁe sed’y ne ‘?f” honig acid g, g@@P Q§iCher pr opi oni ¢
acid. ' PR & NS Kiphare 50 neral ,
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*per f | uo W Jhis opn i Fapee Ubl"é1d P 90? r‘m@ﬁ% l e sul phuric
‘aci d or,%bé:ﬁé, 46 Of. A ﬁﬁ”ﬁgﬁ“ ﬁ@“ ;E%%;’p Eﬁ kit anesul phoni ¢
aci dso apedoxitfe, Bl hiysr,l propianid- acid [ahd S (xhanw, hydragen gfao x:déuﬁii‘bh xasbtaﬁ&b 1y wei ght
~of hydr Befemregeired Jorighe reption. T hfs emmﬂmmiw Aromothyr osphoni ¢
R ﬁ%‘ SR SR L. TR SR Ry ¢ aci s or
acids s ntaising 209, | W

g i 40°€.SA Flatélg) Schid e &ioh Gs drledd SOdI um
wat er, Pippienic acid: Oficqurse, the hydroasp, perr - <% M&l’d&“ “saf%dh‘bé“ﬂrlo en
bk i e e £ |

per oxi d% ey vai | abl e
hydrogeanaemmmcﬁs &ﬁasaouopc;hange the concen-  Oxi de, for
exangdl ehgigogery @0%}?& ID topiopiat i | ol merﬂh@e oupscagwﬂmmﬂ &cordingly

wei ght wn%%ﬁ g:% e tF‘ WPG'P lopie A the ratio of
hydrogerttﬂ’rs;olf('fhd pr epar erg%ue'g% atron, - i deroxrde acid

catal yst, propionic acid and cour se, hydrogen peroxi de which is obtained
115 water required for the reaction. Thus, for as a by-product from other
chenical pro- exanple, a mixture of propionic acid and ceases or ds a

return streantls al so surtable hydrogen peroxrde for exanple a proplonlc
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acid, so that a total feed of hydrogen per- the equilibrium between
per propionic acid oxi de which corresponds to a hydrogen per- and propionic
acid is set up. However, it is 6

1, 489, 856 6 al so possible to

di sconti nue the reaction. be- than 0.2% of propionic acid and perpropionic
fore the equilibriumis reached and to feed- acid remains in the raffinate.
the reaction mxture thu ined to the The tenperature during the —

extraction can next process stage, that is to say the extraction be va‘swed '
within wide Li%its. In general. the 5  &f885¢enzene

extraction is Caﬂdb'&&b&% ddoontif¥PRE PdattioR De- Oémanmmaf bﬂit.eacidsand\ﬁ&prbﬂiw-t-aﬁt
for the re- froﬁmelnﬁemﬂibﬁﬁlﬁ:d\pqad?pmtoeiﬁ -rafficd@. acti on of &~
-0 ‘vu_.e
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per propi oni ¢ aci eﬁ:oneltetéat)&d el th @dinp&&- I
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to 75 1.1 bdPs. m‘?‘ﬁ,‘: mc%ﬁ:;e‘:lt i appmpnm sible for mehexqwm <y s)mt dagmpdf 75
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time. Suitable v:es&é;fsmnms stiried 8.l l@e fionic | né‘ &%Fé&&
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2 cd
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sol vent s ‘whi

i miscible with : o6t '.: ' :
catal yst, towargs r(‘h craad@ttyl@sremud:hcmesu&ham '
containing in t '; -1t enfambh'slcmd indi
Gon per ot de AR Eﬁ%‘%ﬁ@ g "*" o
et hyl benzene or 0:1%' SENEYp .v,. wmw u,g;gqe,agggﬂ

chl ori nat ed hydrdclenismn . te rat:hehd miﬂ, pr

acid and hydr o- e&ﬁﬁ?ﬁl‘ﬂgn y)3 m@@ h ’ha e Tto Pm‘l

per oxi de by t‘}seazggg tegtnB eQro% ’°°n ““‘!gzil(!
di fluoro- of f i Qitnitd B Q! d :
such as et hyl acmbattenf thd hgdacuonagmt)lamij chei N 150vemdip

100 pr'opi onat e, fsmimctionestages Jn. Bevesph, g% 4B3F° F@@@n&'&fﬁﬂ?‘hfmﬁéo tt’he
. o 00 FERERE fepleni >

resul ting m x#rk
renovi ng wat er i gloplonk tchoﬁ aﬁtwladaatxer

or ethers, such ly,a qmwsxtmimhwomgmmcli cemdqsmsl cmgnmrﬂtss dppmp -

chl orobutyl) et h'er25/ ofs e acid s
per oxi de i ndi 2 48P PR L cm gl & t-° s
process step (a)Hévwkveabina "-vhml Nghel ¢

| ess than surrp; wsthreﬂpﬂtgugcumEém iscade~c 0 gragip @a &0 g% W
I's used. The rat ge Emetsn | o SpFEEhes
to the reacti%h ﬁ?ge[ﬂaa%‘{“d % Chihie 5:  Inoxg
extracted i s gengihahé yafhateOssOfrd as Pdskme\mm tios 7§ 1086, amppage Qmmdfpngarﬂzg 7

distillation. Irptwmcmﬂg@dmmnsaeﬂ %o be 'us,
general , the di st I“atsl grherily adeguate Jfy “Bhf’“"ffnd am%r"w{)‘g‘?%f"&% °d
content in the. ex-' reduced pressure, for exarrpl e at pressures of tract

can be varied within wide limts by the from 10 to 250 mm Hg, - preferably
50 to amobunt of the extraction agent and by the 150 mm Hg, and at
terrperatures |n the sunp nunber of extractlon stages In. general, the of
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60 wth the desired concentration of perpro- Chem e" (" Handbook of

I norgani ¢ 125 pionic acid. O course, it is desirable to ob- Chem stry"),
8th edition, oxygen volume, sec- tain the raffinate as free as possible
from don 7, 1966, on page 2274 and page 2275, propionic acid and

per propionic acid. How are suitable. ever, it is generally a%ij?ate | f
not nore The fresh hydrogen peroxi de can be ntxed\\ 7

1, 489, 856 . 7 pricor to entry o the
distyllation unit, with aqueous ﬁgﬁgﬁg mhllst the remai ni ng ,.30%t he
raffiAate fromthe extraction acc a| f fa h\l rogen

per OXqu,na!rg @&pm@&ew lanit, wWilie iqumsmo:i | vehiilex thammainmgmgmced as a

* nor evhi g @tﬂleadxemml sordieg oedb¥s anei |1¥!I(1 yhnggégtsrg | ati on
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»add t 1es I‘ukew.sel §ble e fatd el mbodﬁmn Iamquimnt hfydreo per oxi de
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hydr oge yd Sviran) S 26 &n ; Qﬁg&d in the

pr ocess in I laret siitable. &llﬁ:grmwtwrpo Chrskinl | ation 25
t he r3sf f piorkt sidodotordingon @e.nt rat i on t layer po persigulasly; syitsble. siPect ed
that the %ﬁ i “go nihs ah Wtﬁ:ﬁn LD "URlDxi de
cont ai nsto mg% additien adntafOinRhd Shint O t he
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h 40herespofdinglyasltered dii. theecomspntratpd jraft o B’fNH‘ ik d h
con- Tnelg e &%Mﬁw?ﬁ%ﬁm TR ik noi ol e e
alok ket

known evip 12.28%Sty el taafpﬁomaenmﬁt o are
sui t abl esamg cb:bmmmp)or ator unit.

11P ﬂgs%t unnr . The
anound5 of Thiscaltprati IﬂE'_EﬂF,r J Fﬁh%‘m '
per oxi demﬂf mfig:{g& A A mgrtgduct | s |ess
than fi nképe ok ther redetiont :hCﬂQﬁ&iH{cﬁt | dm:, ! ' mhrwﬁuas preferably

| ess t haWhii (s ekpediendly, camwdrc@dulceuhhdar ro- are
sui t aff}. eﬁ%ll“rc:‘hﬁgl r H ng to

ol £ 100 In this
Mmdmrchlsrdeslgalr stillation

(a). 'rmﬁt@r; S ' 06 ‘;Pr:’}oyc
case, asﬂéﬂm&g&&m 3 ceﬁm é t:gnlahkoen/m;t}c

uni t ared'ﬁc@m ekingp gor HIN Bl oy, high
rade éia % %ﬁﬁ‘;&u ﬂfgiﬁ%’g@m concent r a-
in addi t cotentratioh bPhe r I N shifdble NG the intaRAS. fof tl{eedxﬁdllatiisﬁd acid

cat al yst rlu_btalﬁoepusdble, houéveto ummdzmd mk@i!eaal!yubhﬂasevaﬁomorexanpl e, a 40

r espondi BHa) sgeams, of fresky -hydragen peroride r ot thg mg;gfé Mg this, i 'ﬂaa e, 3 N

desi gh%t [h. : "ff ﬁ F‘%sqh éﬁmﬁ\@a 9&@2‘@3 o of  which,
i n addi tbiiﬂpl&,OtolﬁQWO% rmh:aty;tcheiﬂgmmpe,r@»ppiq:ﬂda,l wh are used
in by mmaﬂtmﬁntcﬁrmmm Eﬁtixldb ks %tsp ous

i

sol uti on® sy “@g{,’@’ prigr. ;15 'f Samp '
concef? ra“fwcl)“rt’g‘;gmthep#mngg E% wer g t dgf manganese,
up 45 This alteration to the concentrate rrust be to 1% by wei ght of

silicon, up to 0.1% 110 carried out in order that the required anount by
wei ght of carbon and small anmounts of ratio of [err] acid catalyst and
wat er be titanium or a material V\/mch in addltlon to kept to for the
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partial streanms of fresh hydrogen peroxide The sunp product from this
distillation 60 into the process which have a varying con- wunit is fed
back into the reaction stage (a), 125 centration of [err]. Thus, it is
possi bl'e, tfor the concentrations of hydrogen peroxi de and exanple, to add
70% by weight of the re- the catalyst being restored, as appropriate, to
qui red anount of fresh hy en peroxi de those requi red for .t he «reaction
with propionic to the r mate of the extraction prior to acid. In this
way it is possible to rﬁ 65. concentration in the formof a 50%bny
wei ght the _Bnreacted hyvdrogen peroxjde W883%he acid 130 ]

1,489, 856 " catalyst virrally without loss, so that-hydro- _phase kR oBhaMSH inVihe phoaekd. Yor =
wi t hout 1 oss, sgmtphaﬁdd‘cﬁlbmompm envirked add | &aﬁﬂé,&hﬂ@@ednﬁ phise’ fomothe aBco- Fot

gen peroxi de cathe satalpsorfpt aa'eply e»:-._' n oeawpﬁéls (R B sy hase
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whi ch essen COIWﬂIiIsm dni’@ueomotuumdouhdmdg pmscﬁoesmoeﬂdggen@ml) ﬂxepmmmess

stages (a), (b) satdlysy baingl qberine on residyal ¢ j on
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sel ect.ed thatt. H@Ph“é%laééaﬁndr%"%éyd% PSR:;u@%&‘ SG‘P (PPP‘ the at er
content in the % @ﬁ" d,gp(,f e
distilTate col g pe®, Bﬁsgﬁm a$ymu\e tﬁfp&fdﬁtiliatﬁﬁ(f) oo .hmeaed
back iinto thé0 pmmbsss bairfed ageped mg to $tags s op %trnoon%!% pilpcegesy fosoeme i85 |
it 90 priate aK‘!)eF"P’é@o‘ﬁ M% 14 'i%&%tp '
reduce the vvateiiﬁrﬁ“&iﬁtf dhedifure SHRIORADRDHS 1O

a negligibly s :hsmheut laaqwd the aC| d catalyst can

al so be fed 4i/m|xmh§§ebahvatdm%mmtfve this gariThe - qyptemmy s, foscrampler Be ¢ 1H@
process. By nea t on :'__f'. U erhd Cdtddnart
change .in the c:?#p 35?5;‘; ﬁgfoop aﬁ,gg[apm e@gtgmh{ ' evbdofled as
reflux to the- %@M eraciirrénb exteiedon) wish waknr Felliggpilow t msrtSphurlﬂnn byﬁlrurm

The aqueous’ fha mnqulm & thagssgenesyaction guit. | &v ;g :’E’é P% (eguipgeent. 115
repl eni shed af L tﬁfu‘m emp : _ q@g% | t

i s appropriate Topuf" "',-&&bx&fbx nclvlvlls:&&eo%eikahl i ok @l pRep: “agﬁ“ nmiam@%i)ftéﬁs‘ﬁ_ the
sul phuric acid Iw extiattion rsemu medxmafmanMthymsctnd

and al so 35 35 aﬁﬁ‘lﬁl’l" %F“F%n% Ay m ‘ﬁi’g‘ﬁ s '20 |
peroxide, is fe °Raf'?1 8”6 'cT"Cﬁ sul qnaac a,aﬁ%) rogen
per- cess at. a ah&lﬁ pab rm% fby)rvomnambl Pro mt: laeid iR 1108 . to 8: 1, at tempers

extraction acconmien aqusodscpl F?el P'H’c!t
essentially €bnZemeie %&m&m :ﬁ@% %% ﬁ %9 “"‘f%{:z 25

per propi oni ¢ aci anW@Z@%ﬁQtFr&mr& 18 (f)
can be carried eousvio tidh wlnclo bsmdalladmerdbrnqample, pmsureat
nornal, or reducd hlésﬁsm ( )
TR 6 14 g o ngigmgeiicms Jpig oo g EL%?@W
solution. In general the pro- perature is, for exanple;, 30 to [err]. In

cedure is such that the benzene extract con- general a sunp tenperature of
bel ow 700C i s taining perpropionic acid is washed with water adequate. 45
|n one. of the deV| ces customary for this The customary col ums, for
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traction. exanple in a nolar ratio of
propyl ene: per- Appropriately, 1 to 10% by volunme of propionic acid of
1.01 to 8:1, at tenpera- water or aqueous solution, relative to the ben-
tures of from40 to [err] and at pressures 60 @ zene extract, are used.
Preferably, 3 to 6% of from2 to 30 bars. The reaction can also 125 by

vol ume of water ,are used. In place of be carried out at a pressure of from
2.5 pure water, it is alsorpossible to use an to 20 bars. yessur es of
fronLA to 18 bars, aqueous SO|UtI0n’MhICh S substantlally ree for

' aotn ! ide . 2nd from

m neralmﬁ&n%pe:&hef ar&%&blytllapc a@aeanmm %ECﬁérpeepiopmﬂc 66d. Imcid. It is
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stirred the  RESgSure {5y O expmpl i 168k conition e i s

use a. rpuamclamh:sut | £ to &: privvis de Ao ) \ pressure when
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for exaghkd, %ﬁ@%@gs gNA0 nkGes fOAL lehgi of 11 161200 @netrs. B. 5 1 and at
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“i.n stage (h) is recycled into stage (g). 35.  Propyl ene oxi de when prepared

by a 50 30. A process according to any one of = process according to any
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