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sul phuric acid which collects in the sunp of the columm is discarded. The
distillation colum is operated at a pressure of 25 - 250 nm Hg. The
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preferably 80- 100[err]C
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in the dried benzene solution is 96.1% relative to the



anount of hydrogen peroxi de charged to the process (product stream?9).
Exanpl e 2:

10 10 A zirconiumtube of the foll ow ng di mensions was used for the
experinment: 11.2 x 1.75 X 700 mm the vatuwe—eof—the—tube was 39.5 cnferr].
The material/hdd tRe foll ow ng conpositions: zirconium+ hafnium ~at
| east 99. 2% K& mi um “maxi mum 4.5% 15 iron + chrom um maxi mum
0.2% A mi xt §r\e0bf the foll owing conposition: 31.5% by wei ght of hydrogen
per oxi de, 35\5%06 by wei ght of sul phuric acid and 33. 0% by wei ght of water,
20 20 was passed through the tube at 80[1355"0]1% with a residence tine of,
on average, 30 mg:lges U&der The Ccomndit+ons- ..‘,"tlomean o an Sveraqe loss o
active oxygen ofw St%rtly natatuﬂoli Ss qidas o tai ne Corrpar ative”
Exanpl e: A stainf! qrerpie %&ﬂ?ﬂﬁi%" / ﬁ' a‘ﬁ%{g&l@mt é'&ler@mon v.)
zi rconium The dw@?g@@ﬁ;pgi%ﬁ - antilqemmtaee' et -
cnB. The m xt ér eaeg‘ihrpl oye al’ :_-__ar'i‘é‘e E"aﬁﬁ"ﬁ’ﬁh’p _ ' ddelas

this case, howeve eaﬁsul&(lﬂ:twdeél\/lb&hb n b “on-.average, 30 5
mnutes, a |oss BHchfollowss oxygen: of:, Qeg{r?%g!\j/gfglég t@qu _ '%bﬁ'ét?‘h'édhe Eklarrpt&)
3 (incl udi ng tests” onancorrpar at'ive - ¥eacti-on m xtures) het’ aretyarious
nmet hods for assessi @-Et he.-expl:0sj.0n t&zard of - n’aterlgtl ;-or ‘the' pre- 30

30 sent inventi on, B behaV| our: of tﬁte reacti “¥& ur es - when: ex@osed to
heat under condi - |5-;o s 0fS pﬁl &l -dei.ng gndosure’ gnd-tA&.

behavi our when subj g,c ed tD e_qaletor&atl on %hca:k B8 P _re X3

used to assess the expl. osra‘son Zard’ Bf rea@r@t rﬁnxtg;rres

by the reaction -of- hydrog@n @ercgq de§Wl t h |arop,| drﬂ c Facr_d

sul phuri e acid.
35 35 A net hod for deterntnlng the sen5|t|v1t -0t B \ER
t owar ds exposure t'o heat is to.heat the .materials inea - stegcab
cl osed off by a nozzle: plate with-a. wel | - defined orifice: ghe
is fabricated frontdeep draw ng sheet netal .and.has’ an. int 3 il
24 mm a |engtth-of-7E.nm.and .a wal ' thi ckness .of 0. 5- nnth'“%ts.jléhf”
b
8

the bonb is provi deg th-g.coll ar.. “The’ bonb" s cloeed by ag&r
plate 40 40 provi cgaé Wi'th'a“bore. “Nozzl e pl.at es. ‘having” th@f
di aneters for.the. El ndrl cal out letqorifi celjor the gases DB e
deconposition are-ysHd: A, £15.12; 2 50 33k My b 6830 SIS 14, 16
and 20 nm The nat'er: aIs to be: |nvest| ‘gated are. |ntr0duced ﬁ;{]t 0g "'Stee_l
bonbs and, in..ofdéer:: €0 pre-- vent ‘t*he initiation: of a catal é 8‘-‘: )
?

deconposi ti on, t.he: wal i's of.the’ steel ‘bonb:can be: pr OV_I dedg

coating of,: for exarrpl e,_ pol yet hyl ene. The Vol ume of the
about 27 n1 The-' ' i
of on average; -

k. _
one expl osion nust take place'

.»_f*”:Um
: quxc
m

be regarded’as ‘a”
exam ned. The hlgh°
senS|t|V|ty Value§

cef
“'p oﬂd

the reaction. mxt: X Sby the method descrrbe"ﬂ a‘bo _

whi ch follows: -In% E,c@r t.00bt ai nfurther data on: t-he-: _x '§;’j o ar'd
the reaction, mxturﬁ% ‘the -55.55 behavu our-of ‘the reacti-@gam giues when
subj ected to the déet onati on 'shock of- a priner Char ge, ungﬁrg@p §‘r-...ons of
encl osure, was.investi gat ed:” For “thi's ‘pur pese . ~about ..940 Ly R

m xtures were exposed: while. enclosed in a2 inch steel - tgtﬂag._l}f._,;_.he : ¢
det onati on shock  ofs @prl mer charge of. .50 g of " cycloni te _gn-?dg-;_ f-wax. In
t he presernt- case,t._(t‘gté condi’ t| ons:nere further i ntensifi edglﬁ/g-‘_ f ‘

t enperat ur e ‘bei ngur agsed to 60C @‘ld t'he reaction:60. gmxt‘gr‘-?eé"~ g- treat ed
wi th oxygen: gas bg’ édl ng quartza)ebbl es coated wi thgpal Ig@ gr‘g %arﬂ ess .
drawn 2 steel tubeeshhag ng:a. waIET t hijckgess of, 5, fgd &2t &isg§ig:of 500 nm
and with a wel dedecmubaee -Were use%l fr- itfhe‘“exﬁerq*rregt% -gbescgi Hgs screwed
to the open end- a@eﬁghe auxi I|ary charge was - fastene‘d"’tot‘té’(—?@,< SEde .of the

cap. The cap has ®Swre for the electric fuse wth the d@a“ cga‘ Thi s

met hod gives . &, cleér'”result with regard to t he' expl osi - "65" blllty of a

mat eri al but- does: nog indi cate V\het her the expl 08I, an. |nduced was pr opagat ed
65 R S B .



1,550, 166 wholly partly or not at all or whether the tube was disintegrated

into splinters. The reaction mxtures tested were pr epar ed from
hydr ogen per oxi de of the indicated concentration usi ng anhydr ous
propionrc acrd and concentrated surp roportion of sul phuric

peroxi de and. propionic 5 aci d
0 The results of the steel bonb tests and of tes
girven: r?n t he tabI e whr ch fol | ows: ”!!MJIH"LHIHHM('HW
[err 9 o 15501166550 16 L 8B
VHAT YWE—CEArMTS—= 1. = I-’rULéab for—tthe—contimous’ preparati-omnof annydl’OUS
sol tt+ ons- WH&FW Piaf mll% acid . in benzene by reagti.ng. hydr.ogen. per oxi de

Wi th propi ONiKodesor thélcdntifudis SeFEfonOf arhiidrBitUbihttoiR 6f rprépidricieidling t he
react i on hepzeneibg rwcmbg lmdngemperaxide WhID bdpiohig a&dsxubﬁt ncaiof ;ul;ﬂmhcydr ous 5

sol uti gn. :gmlpﬁﬁaiﬁ? gwn&u@s&wmﬂ@n@m mabsolatagrae Eﬁb’ Plg g‘# s £xtract
i e R B i R e
i nto" the xﬁxﬁnfeaaéh FatiQ ef-@ HehzeHd & : ?{ illAgon, m@um ger-treated
benzene" eﬁt,w&m uhder agduotd’ ppdsaredirarh ithd @tal @cmeondrrsﬂﬁn & o0 thé éxtiaetion; ,  under

reducgg ‘Pre cling;the raffingt reppucandmterl imiseray 3nto thefreaction dagerandrapleaishing r aet i on,

recycl | ngi§ B ProRIcE irjagid gich thagths migilstate gt on st age
and repl, %ﬁ&&f éﬂ% £§§3§3 g‘lﬂ m%q E@ m?’éé&nmr@lrregﬁ& ol kgl geid nd

Rr opi oni ds mmeall @m@ha obik rdtiocof ihpdibgen peﬁdxﬂbe '1c_tntcexcrdeﬂ®t8|-cnn4 nixheire i s
GP@ 'Plbxme W t h

restone dn‘é tusf% mgrresmmdte znn E?@(P g

o op G R R e sl BLY R S
nmol ar ratny,gug {OHLH0% propi.oni ¢ acl 1, the
“reacti on (b)ahqomaaioumﬁxtbreus\grtmaed w:rh:lbeazhnb,cnna the&usuhhgmfactﬁ r-trpdfed t he wei ght

ratioog §ta ﬂ'l\‘]%ie ‘1‘00%% [}4UePBSr 49 of t he
react 7 on sﬁghz it mﬁ tﬁ,’ﬁe&j’{ﬂ%&ﬁ 1.22: 1 and
t he ConCbehﬁﬁlt ﬁﬁh@ rsﬁ H't edtnn @edbﬂ@-ﬁﬂd 1BiRd Sfagd &iTife eng 10 to 40%
by wei ghtstag hanedeewtcomuemurmﬂy with Sresematmle@ epfersin ehizsavstep imnd t he

resul bgn final ta& thesecopd stage gharg R ezs or with
et o %{ e o S Pl et m RS o o2 o Wi ¢
hydr ogen (peslbsd e toﬂ\ihb(hhlohﬁt dfbiqaédneﬂycfmgamﬂefmdaaeahsagpvommmdnat ion of the

acid was 30% by wei ght, relative to the m xtJorr—e—ei— aqueous—hydrog@

benzene asactien ttogstlien yithall dr pa fiateavtuchyis pwambreoradurammmfdhe fresh -
wat er 39f ‘%‘ "d‘leln‘l{%gh% “F‘#Y tf'{"'d;?’ ’%‘g‘@ﬁ taﬁfé‘? é&k } E‘%g{tﬁé% T sthe second
and thi r dofalich) the@molht the GdabbnGad fe Fiof fawrently

W th freshe ma;seqnentvdmmduoe rafeednstﬂlredrroﬁ under sihwed messmret, hiee teboncehtatiodf | nal st age

and | eavds$ingg 'é)ﬁtF: §ORgistspyh i 0 rnderco IH'OE: 25 aqueous
phasess fEI FIp oL 0Tt kil ?@ﬁ ﬁr& 3&1 o X35 acti on
of ther ﬁi}dd@,fhuﬂﬂﬁwcﬁl anll htenbbtaiéd iA dke su of eeaapatarﬁru ells hydrogen
per oxi de mtectbesmrc ntslagtnaﬁahtaadn t he reactron t oget her vvrth aII or .part of

the raffi G Ak Eged g r El? RECONS, We“@ocon mxture
i s fedom%sc%&‘t“r ‘Lii;:@a{‘%déﬁﬁlﬁﬁﬁi{ f%a?ﬂpf.ni? :éf' ‘hi,gi ﬁ’rﬁyé’ki?‘f 4 vater

i nt roducedplenkhéd]e stationary state of process W th eous hydrogen

per oxi de s Itﬁipmesstamr%@rﬁlam)fl feqteris v?@l 1?&?@@%@3 bbn and t he
amount ofg be%‘r‘ﬁe@w IOZH&QK%%"%‘A@%'%%Q?H %ﬁffa%‘ E e AL ol BRERAEY of f under
reducdd pres cor@if® RS S8t & tor Qb Qwsar reed 80 thaf tha Hyafagexflﬁsatlon

unit whi (neromlnsspbnsn whioixkd with tha ra:fﬁgateobefolarmlayuntp tzg p@gonatomunid zi r coni um

alloy or a4stu gfm ﬁf tow g of claims Ide Acherginyghe watet i disdliedptata ¢ he
rectificdtEOM SReed rﬁ? 3 oY, (a3 30 haPihe b BRISAUPSE 4T € Of 40 -
120[ er3p] qsresaﬁdofhemo(twua;ﬁ hydrogen 35 peroxide, sul phuric actt and

wat er . obt af-nekl piagess [aeco tocﬁnytohf: of ela dlr tot o rehagpdteriseds iny thetipdusttial nt o t he

| reactronz§ {O Sedgﬁg‘% Stg‘ﬁ’g &%ﬁg{f ‘°§§£ lﬁlfthaléiggcon eaction
stage SéC)anb,scdﬂf h’ke% cefh oyedcfk% srisiol plaYerial € hydr ogen
- per oxi’de tho rdctifida whierein i s Iar recovered and re cled 40 §5nto t he

_ A Brogasp rgerding tasaly one P céanatm% ehapagterisedy affipgtedsna
Pégfiﬁ?s""“ S35 it TSRO0 U FRCAT DR oy o 23 R hs

~each %%S Q A pro&él?/adab’rdmg to any one of claims 1 to 8, characterised in that the part of the
: raffinate or of the sump product, which is withdrawn, is fed to a recovery unit consisting of a
pre-heater, a column with a bubble cap tray without a downcomer, and a condenser, and
the aqueous hydrogen peroxide distilled off under reduced pressure is recycled into the
reconcentration stage f step ).
65 10. A process according to any one of claims 1 to 9 wherein at least 50% by weight of 65
5" the amount of aqueous hydrogen peroxide necessary to mamtam the reaction is fed to the

is
t hat in
60



vol une of pure water or of water containing H202, relative to the benzene
phase, are enployed both for the extraction in the first stage and for the
counter-current extraction. 45 45 3. A process according to claim1l or
claim 2, charact i T T T it
the raffinate before entry into the evaporator unit. 4. A process according

to any o clains'1 to 3, wherein the water is distilled off -at a .
pressurefgigjrom 10 to 250 mm Hg. 50 5. A process according to claim4, _
characteliydd in that the water is distilled off at .a 50 pressure of from .-
50 to 150 ' 6. A process accordr ng. ,65%1635 one of claims 1 to 5, 0.

characteri segd™ 1 SE e CORStTuUCt i on
mat erial for the;v?ggmfﬁ@amtp@,ymmw? A process' accordl ng.to .any.one of\.)
clains 1 to 6 aatp&oaesedcamhng foahy. enezufchmrlumomtrﬁemgtnﬁansmtorw%gaytw t

i ron, chromi um & t° ‘!ﬂ PHS| .nasroeﬁenmmmtm%@ér@arfe#w &5
the rectificag |Sﬁ£ﬁw - g&c&r %gtgﬂ)meﬂﬂgnqéw%%%éghgo g,

characterised i fof 62 sema sty to nainthif Gelrédciciis otdthe t | »
made of i ndust rieaap tm:cmm wxﬂt thﬁraﬂimtcrrp erature of .60- 85q&err ’Q-{“

13, f l 1 todf t
e e ey heR f'rersrrdwse%%f%%%?%haernxﬁ'@feﬁed g S
fed to a recoveryiun ﬂgmslf&tpﬂagarmg ‘Zhyir6us ohitiGhs off) '_"'Biﬁc\&ntihpaaehaéhbl e ;
Bpoffceadids iny B"é‘ﬁ‘!eeléfe?‘ﬁ?"g by fgmetiod

cap tray wt houtsulatmtt; casrmrqmb;me descobrdewithe referenve 10

peroxi de distille cg o%ﬁ:s

reconcentration §"t°a“ég f"s?‘“é'p ce) P oprhg%ﬁ‘@%cordr ng to any-one: of -
clains 1 to 9 wherein at |east SQ% RBMABLS SBOGRDY he -amount” of ‘agueous
hydr ogen per oxr de necessary to mai rhaitered Ratentodgentson i s fed to the 65
10 2 Bl°‘:im5b“IY 95166 evaporator. unit. with:
the raffinate. 11 A process accordllﬁ’a ‘E“o any - one of clainms 1 to 10
wherein from 50 to 75% by wei ght—ef-the anount of aqueous hydrogen .

per oxi de necessary -to %WW%%MW°WM§Me%por at.or uni-t
with the raffinate. - Which copes may be obainge. - . A-process-
accor di ng to any. one of claims 1 to 10 wherei nf r on¥5t 095% by vvel ght "of . .the
amount of -aqueoushydr ogenper oxi de necessary to naintain the .reaction is
fed to the evaporator-unit.-wth the raffinate. 13.. A process accordr ng to
any one of clains ito 10wherein the whole of the anbunt of 10 - aqueous
hydr ogen peroxi de necessary to. mai.ntainthe reaction is fed to the. :
evaporator unit- 10 the raffinpate. 14, A process for preparing .
anhydrous'solutrons,of perpropionic acid. in bezene: substantraIIy as

her ei nbef ore described with reference to the acconpanying :draw ng:
Anhydrous soél utions ‘of perproplonlc acid .in benzene prepared by'; a

met hod accordi'ng to anyone, -of .clains. 1 to 14. - ; "For the.

Appl i cants, . - CARPMAELS & RANSFCRD; Charter ed Patent
Agents, 43, Bl oomsbury Square, London,. WC. 1. Printed for Her~ Maj esty S
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1979. Published by The Patent O ffice, 25 Sout_ harrpton Bui | di ngs London
WC2A 1AY, from-whi ch copr es may be obt ai’ ned
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