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METHOD OF FORM NG A SEALED CHANNEL OF A M CROFLUI DI C
REACTOR AND A M CROFLUI DI C REACTOR COVPRI SI NG SUCH

WERARREI9The present invention relates to a nepdiIDEURG06/000127

form ng a seal ed channel on the sur face of a sheet
made of a material wth a particular extent of
plasticity, said sheet form’gg a reactor block for a
m crofluidic reactor. The présent invention further
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conmuni cat i NROBLUIDIC REA EDURRIOMPRISENY SW(CI{IOWNEIf the

reactor, and used for accommobdat ing a cheni cal
reaction, wherein the reactor further conprising a
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the érd¢tothe ¢y dfdflow of the reaction mixture within the microfluidic reactor can be
selected to be laminar or turbulent. Furthermore, feeding the reactants into the channel .
and discharging the reaction product from the channel are assisted by providing adequate
connectors at the inlet and the outlet. If a larger amount of reactants is needed for the re-
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selected to be lam nar or turbulent. Furthernore,
feeding the reactants into the channel and di scharging

wao b@70eaee i on product fromthe channel are assPGL/EU2MW/000127

provi di ng adequate connectors at the inlet and the
outlet. If a larger anmpbunt of reactants is needed for

the reaction, i.e. when a ré%ger anount of reaction
product is to be produced, several reactor units are
connected in parallel fluidicall t hus the production
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in US Pat. Appl. No. 2003/0003024 A | and
EP-1,473,077 A2. Subsequently, the chan ne s) forned

w0 poovheopeact or bl ock is covered with a cl osi nRCTEIRE6/000127

generally made of the sanme material as that of the
reactor block, and then the reactor block and the

cl osi ng menber are fixed togeéther in a seal ed manner.
In case of glass/silica elenments, the seal ing
qaﬁeratlon is perforned by fusing the el enents, whereas

Y defdsiang iatgstah petpveencihe rpéﬂplsenebyf the| eliinprgtst and fasteniegsaid ele-
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pamcularly hhél%aétioﬂgfdl’lﬁwb@g Gh@RRe hehtNRherhfor] GO M(fedraﬂée of tem-
e closin
relgflf ko RS or gy TR R T
as f dp aingspedief theameetion the hbreverobpcts haveibeon kchidved byipRoviding
at ﬁ&h@ﬁ?foﬁﬁﬂmﬁfaa&ﬁl@& 'cﬁ‘aglng'lt ifiRhe ﬁlrfa% 5% Ehe f) ofoer mta{éﬁal with
resent {egfx/ﬁnt on hﬁs %ﬁg ovide a MCro
il gicibedly met §%’E}B‘P%l't‘%th§e%ﬂpﬁ 7§ bﬁb&‘%ttheo‘ﬁa@ﬂnmg
sttfeceaiiarinell hading iamglling smaalsinie sbifyce intodombearvihna fiRepoint of the
s8I RArERACH Qe ?Jrfagé"@f e sﬁ%%?%ﬂsﬁtuﬁn%“ﬁfé re&c%%gcgo&f pressing

Swﬁact ons, rticu e reacti ons
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ove ob Ha e
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abup filRcRnetling of iRQhadiROs P theahdR @ Fc8 by %lhltfg it from the first point

of the channel to be formed to a second point thereof, whereby the channel being ma-
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certain extent of plasticity, the nethod conprising
the steps of bringing the machining surface of a tool

whaoo7ageose rol 1 i ng machi ni ng surface i nto cont apeT/MURV6M00127

first point of the channel to be forned in the surface
of the sheet constituting the reactor block; pressing
sai d machi ni ng surface int4he surface of the sheet
with a conpressive force required to create the depth

f the channel be forned, whereby the plastic o
°?H§'Fé 1} the matsrig Oééla shesbandoseling relzpebaing ergatechnlongithermsripheries
dftiee ctiaesd] feumn fleciaatadid nqudebel @ardng I&fdn@es ra‘i’d‘ed,taarranging a closing

' .8 nt.ai ni.n e .
R SCD DRl he R o, ST oo i P oo acees o
bgfrcggingtrle sealing edgese pisssinghict tlasing member otthéhes $teett by a com-
paéssib @forcdquifddlth BeFoink sdid @RANiddRIghd ARt ﬁ)ﬁl‘?% ﬁin @t PBsri‘t?on obtained,
e[ eo,

OOV RE GO o el
Withén thpeeagtopblgclseal i ng edges being created al ong the.

et NS eI L e SR
PR fs BEEGHe] AR Abaed, Aadnelda Parfieviarn b hsrineprosidine o
seh evitheliph negistraiga svitich lseanceagditode a dueprisimy dndquredgerd effect.

TRE ARSNRE: SrahdsqukORl B8t MRERA s Hlntﬁn? r&d%@ ob 166 2&?/ i, and the fact
equl.re def orm sai d seal i'n

C ressive force, to ¢ i seall
R e scueaoc out Praterial PP R e esprofally esisant sqakine 1 ligerduggo sur-
paisigg ahe dinexmmoted Istrnetmml ciginpat inethe didieridl irésite RdmSHE Afdeased
sHé%kiHé %rg@ﬂemn% ggg‘?ﬁlg%&% Ehtrbgttﬂéem{tgﬁﬁ.t or block. It has

een_experi e i e ductile material squeezed
out E%ﬁﬁg Pigterrgst sphodimsnispitheomethag aprerdipg tor the investiontage dis-
clos¢cainnlependb@ripihs 2 © articul arly suitable for
providj ' ' sihstance, which is..
conc (lleﬁrjérl} 281 h?g,ésgg& g%%?“#b%hh Eh%zf v g%u{)}bé?(dﬁse%atvg geeé’f §chigyed by pro-
Viing 4 micspitdis resotor wagﬁmﬁ@fgmbﬁxtm @# p depressionrofatfece con-
stiatigethe feat@r bl QRidMae baiRg opptRité &Cthe FRAbS 1B Seas Y BREEH con-

. Lalk. provides an, especi.al ly resistant. sealin
f4 i B e B P T Bt of Bl <ni! Aircheundge by
regions deraning sealieg dgeseprpigFtingdm the daderod thet rhastarrdock deretd by de-
fahy the@of, i€ evietit iR G Idsthgl MOMBAUS §2RscAUb RE 4cBQf the reactor

erjal. Furthe ef erred.enbodi ments of . the nethod
offk S ki P! p ] o R T P tBain (e SEAlg sres,
apq whersinzthe tenerature gontngl wrtitks pespelad thef surfaee offthe lbkiog member

obfRitedaMesahhesdess.nave been achieved by pro viding a
m crgf L.ui di

c .reactor _in whi .t.he channel extends as_ a

depr wlsrisd <gybo “’?egge"fé‘&ﬁqm@fq%@eﬁl? FRCPhaccprting (grthginyention are
speaiftd b clepdndémglaopplkiotid. t o t he face of the reactor

bl octhd MvERIMnAAH n¥ivide ¥ |y i
d\/\her ei nh (g):e.ri pherines ofdg{aﬁte’édc zltﬁtraiﬁellvmélrljg (51%([152@@ chcomp anying
PRGSNE" P m ng seal i ng edges projecting fromthe face
—Gligurd £ isrefaattoievbivitk k phrdalinectiony! Wew boimemi dihielt©0fhe n#BSlu-
: j + ClLosi er is pressed to the face of
lwgg‘?g%g%gﬁmgltg%q%gﬁﬁ%n_a_ the channel so that said
TS hif aRiYEW 196 Hie sniergBifistreactns ikusirrtedhip Bidwed; and
—\Wigie} 15 4 feetidranview aF teeniG@MEIIR reattbrishb®n B{Fiﬁﬁx%q Aot th€line
Ag,%,rface of the closing nmenber opposite to the sealing
edy

es.
— Figure 4 is a bottom view of the microfluidic reactor of Figure 1;
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w@hk@7080940 to 17. The invention will

Preferred enbodi nents of the mcrofluidic reactor
according to the invention are specified by dependent
now be deRCT/HD2@6/000127
in detail with reference to the acconpanyi ng draw ngs,
wherein - Figure 1 is a front viewwth a parti al
sectional view of an enbodinent of the microflu idic
reactor according to the invention; - Figure 2 is a

plan view of the mcrofluidic reactor illustrated in
-Frigure § Aliflustrafgs dlagr ehagngl of thegmictofluitéd reetesmcodrdinigeo the invention

dﬁhﬁg aé Fotndiicn ls}ea&mabl% QRS a ibAI- 8 WhRhihidd 809 i rHﬂ@ro tional

omview of the mcro

Vﬂeé"é\@ecr%eﬂ‘dﬁggﬁ&’gtﬂ? ger%on ﬁf e 5A illustrates the
~cligwrn 6B ibistratee thei fonigied ahatinel in e @uispsection vitwngerpandichiar to the

dn@&ﬁmwgew%mlmn ésrsénlglo(? Hﬁ&bmﬁdlpyea%ﬁfaﬁaabl y using a

e nacni n t.o Cr oSs- sectlonal Vi ew
s‘ﬁsﬁdf 3 ﬁﬂhsmatecows%@f amt%eeternaﬂdlsﬁntfcrfaw micrqfjuidie geagipr accord-

mgloubstmmmhe finished channel in a cross-sectional

Vi ewp &@?ﬂﬂis&é{%% . gaoﬁmmq%arc&)?ﬁb&eorﬁ&g,{ OaV%eméml&mo de-

mcro
g}‘rétﬁifsé Fag du/b nchstemed e bR it lmnmsw@ember 110 in contact

vmlcth@ fitsufadé 20/ 8£the keadd€ block 1209 a ksing @ndrﬂbéﬁ M0 @Vering the sec-
olﬁli qweel 26B (lfl tHg‘ %Ja@‘{o? %lo%]( %@r o%ﬁé&lng met (i40 ]1'1%) 9?1%?ct with the

ottt memHRT é%alan%&mwhﬁ%eanﬂwsmné lmmsg Mt f6figbutting on
theefsbest thd SupportiRihéaier W0 Bppdsige fol thé Elo§1ﬂ§ heddON 30 ThBlosing

505079 P oo 0 0 T g5 5 B
cqplfjshambey 1¥8 ikrspbetueeni Withisrtheieeoling ichambes 168.ostemgerature con-

tfﬂE olers50ls arraigei th dzdéﬁacgﬁfth ﬂfé%[dsﬁl%inh@iﬂ%r BEIGHe rEEiinperature control
a ng on _the
ol T30 T Y M it P10 B PRt e 20y e ipecment,
th@@mpﬁ!h@r%mmgphgut‘rbiﬁo@ sepp8led frdre tieugepand imigingerdoder 1600by a
cBdafhntd) €nak |1smtﬂe| tBdp gfﬁt{ﬂtéeéonarépuﬂlto%ta{ﬁﬁgheg;ggbxﬁkghﬁltﬁl%%én%r 160
et we
U5TSaeon lR HRAER: il 850G SO G a3 o oxter
n@bﬂtvaemmwttﬂhrougiepmfeo@qlmglreradndaélrougﬁmoleméu Hi¥perméduinehe sec-

og@ﬁhﬁtg{grgé}hgerlg@ |s flrmy fixed inits pl ace by t he
i s arrangement,

su
te EB 3’@131%9 é‘ng 6?&°P6| mu'm& mi@g ers 4 1& &0 Ssrved fqrrf@.lﬁueaq@gether the
efeawonschrtangdd thegbetewixe and GOtdrying tiodne ap#ing exxteiisdtmdchanical im-

ta&? A%Mé@%@? %g&g Ohedtird 11§ 01@1 gret El?ldc? BF %Hegl.rhfor example

o not cont’

tin _ _
%@%SP sge c?fahf%bemei@ew?’sstﬁeﬁgtbo?hﬁ}ﬁmeag msnlbw Hﬁ) i festhsk previded
with thengh-holasmgmt shéwgug hllpwebanahlctiéhb&adadthe external environ-

rﬁéﬁagﬁig{ﬂiggélﬁ%hﬂoﬁ%m i’r?t%e 9 c{gf“ %loc 1?8 eTl%eSe thcr)ou hr Horlgstalﬁn_g)rmed
pieferally py theeadedt threiehithelps theg achdsptace redebivre. sompepiarsgde, 182,
18h emcmemv.regne ang amea&@m r@EaJaBl% edge. Onk ofMe@hfd@Lh-holes 167,
l%&?ecgives a coo arﬁpﬁe%a%g means 157 opening into a flow channel 155 defined by the
clearance adjacent to the temperature control unit 150 of the reactor 100. Said coolant
feeding means 157 is received in a sealed and releasable manner. The sealed connection
of the coolant feeding means 157 is provided by a gasket 158 arranged between the limit-
ing member 160 and the coolant feeding means 157 itself. The gasket 158 is preferably
formed as an O-type ring. The other one of the threaded through-holes 167, 169 formed
in the limiting member 160 is adapted to receive a coolant discharging means 159 in a
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Accordingly, the limting nenbers 110, 160 are nmade of
steel, for exanple stainless steel, of high nechanical

waeoengo The |imting menber 110 is further peDHUA@®E/000127

wi th through-holes (not shown) to allow comuni cation

bet ween the external environ nent and the channe

formed in the reactor bl ock-820. These through-hol es

are formed preferably as threaded through-hol es that

are adapted to receive e.g. connectors 180, 182, 184
sehlgdnand relgaisaple mamer.nwhereiashidoplant dighergingbneangelif @pens from

0 leafandNE55t The v@idNdhBsctid® 6f th%ﬁ%ofaﬁlccﬁ‘sdh@n%lrfg &@Q{SQBQ is pro-

YiEH tot ety e B s e dbuteP e Y07 RE g mpraber 160

odrthe edolagh lischEingfeansd 5P etaQif, ovhere@Othe Sagkett is posferably formed as
gﬁﬁy@ﬂyhn ans 157 is recelved in a seal ed and

rel eaggabl e The .s d connecti.on of the.

o or SRR T 20 OSSR G RRE B el rpsir 100
Ruiig mmetf abdemveelly tesistaht, nfasully mgpchipatiie heat-B¢istantl mategial. The mate-
G499 e{cﬁﬁ dideg 1&@%%&517%11 $&lstant Jingic RN éﬂégrab@f a fluori-

pr € as an e rin
éc%’@anﬁt?ff BRlEeh G105 BT B i B oo S o BTRL). The
d:hamleﬂ 125 thae idueed oGdhsis agdeyet qﬂtcé for tleaeactmtscordbo mitiire thereof

ﬂrﬁ%nﬁé@ 10%?&1% ré’%ﬁ)r.lﬂf) aa%%(l:]l. ﬁg&oﬁl%o%%qpé @efggd chemical

erel cOoo
RIS # oot i he tessr 2B fissyeactirdlesk ARt D etaheicths srpnael 125
irbehovaah Figured.schar gi ng neans 159 is pro vided by a
ask ]
|g| o ﬁhﬁ(é?ﬁ}o WE&%Y"[I‘%{(SJQ %1%{ eﬁg%lg ?F{%ﬁ&gﬁgo Eg‘é@ﬁ&ELsfﬂl}Sughs
1999193, 484 f flagheanemyniegtien g\atbr@e@nep@mpwef Ea bt refsef:qtﬁellya@ this
afibddirhotp.ahd pdagthrc'ﬁigens w@;qw breltls@rto fdcdQhe€ RAGAAtE, UiRSeak IR pass-

entg[l %)4 hé {J%edqro dtl cﬁarge A2 reflclfl fdllp(l:' ugt Cit e c]iﬁmlca‘ofeacnon taking

resi s eaS| y mac
placgt in thegeartian tmx?aneexr%med sheminst 629 intsizragstd intedhe ehwonadl25. In

msos;ﬂﬂaoa&&bnt Qhefa{lnﬁdéﬁ m¢?|fgmﬁQ?f| asmﬁﬁpeal lﬂﬁs%lbﬁ; aﬂi‘ﬁ}g@ﬂ litdhe chan-
ori n e | hat e 0

Fi e i pdl o 3 Rt P PR s inef o brBetp et and the

waﬂmelghll% is &etwated isg that the desiredisbemisalacystiop ef ths peectants getting

5@%cfe@%ﬁ@5§cﬁ oﬁfer b endThX bEHhE rhiR&" F:?.@fbedéak@élﬂ&i bdTSre the reactants

SRR B oust e &8 Sk s Wasse R ot s dsign of the

reactbmw()fvaderedmﬁ&dmﬂenshas tieadhimnel b2 oinsidta Of rdbeivalyl lsngodections
ftﬁﬁjg h@?@&llel]a%ﬁ @faﬁve?@ QN bé&nEﬁngﬁﬁnE ge g&il&[m%d td"B8 tormer

anne hown 1 n

RS LAROHRG a@%gtamfs thiggopology pf e
cactmegteactBn Ififturd Bidy bd 8Hanged quieldy iand kefiably riut o the large ratio of

?x@ggﬂngeﬁf‘facett]a%he[’&aﬁr\}é] Qﬁﬁ%héﬁg‘(ﬁgse gh[%zsh%f %gLfiiee%amel 125 may

3
brs@ifferent faora élwailgsérateﬁén?el%%wmpe ?)ﬁg‘ﬂ%ﬂn%fl $ may cR@Rfigediclical

breadticd Phit@lal the nitkeR 29 ivhilk keegigauhit iberbfioR theleEfidém ddiRthture
8 M xer 129 integrated into the channel 125. In

|s "enbodi nent, the mxer 129 is formed by a Y-shaped

j unct Abﬁlu@tratmgé:dgurﬁ SBhike ehaanelel25 i9Brmathia the fage A2¢9 in such a
fnBhe ﬁ'ﬁf hf%i‘ pﬂi‘peﬂiﬂ @laﬁiﬁ) B¢ rohéior BIBEMVER)) atn’ih%hﬁﬁr?getbol]@% a roll-

and t sel ected s hat

R R P et o B e o AL gt te o
120B by applymg a compressive force F selected depending on the material and the plas-
ticity of the reactor block 120, wherein said rolling machining surface is guided, accord-
ing to a program, in a guiding (or controlling) device put onto the place of the limiting
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contacted with each other by neans of the m xer 129 be

executed before the reactants reach the pass-through
waeh7/oAw9Ishown in Figure 3, in order to facil iPEr/EURVE/000127

design of the reactor 100 with reduced di nensions, the

channel 125 consists of relatively |long sections

running in parallel and relat+vely short sections

runni ng perpendicularly to the former ones. Another

advant age of this topol ogy of the channel 125 is that

nidmabet & hheFhatvalue ob thet dppliceenmmessive ferae Fiio selentod tarcguseetite ball

s@%fg{eaﬂ&%ﬂumosnkéoym AehdE Gtd akl asd§i H?tfﬁ% Qeafctb? bloRk qszo {4 tent

of gt €51 (RGP A ARERabgTc bEoBry T8 ChPel 2hs then

fomeach by lventiduoudy advaedngthe balkoipe @qahi_plng todl 3@ albhg mpeddeteBhined
@?ﬁﬂ%glﬁﬁi aﬁh}é& g}g% gi}‘%?cﬁl?g& %&é@{#ﬁgte&#ﬁlﬁﬁnm 133 El}elt%%trol

FRiR 1 ratngl pdvage s Sypically in e ginee oBB 1 to Aanmpty %anE%FmEﬂ!? con-
tingodsoadimebingnmbiie dfahe mhekifing nod] 8Ohvith theroldihg idhinkigt @Fface,

ti?er 191?1%&!1%%‘ %earglqtcf}g)l(;cnq ?s?geﬂﬂ{% c@h&cﬁ& néztge é?l@?@ﬁégbq[f ltlﬂi:qchannel
183|apd flypile thaaniirg ﬁ@almgoﬂor% it @cw@sﬁg@wz ¢ Whish Fagul in the

factBoh wf apphlidgnglga 12D ahe $6thver the foppbsﬁe pedigtetiedlof the channel

lgggcgﬁj E?% Qtiié ggaﬁ%ﬁﬁ&@ Hfrglgel ég tﬂ:h%nnel' & %l%wgfmtﬂqgure 5B.
Rimensiens of sheyehaprsll 12hendohe sealige edgea 137 d@peadnon ithe @ameter of the
Mhﬁlﬁr{g@uﬁ@ée ST ﬁl@dhliﬂu@ﬁoolj Meﬁ%alﬁlﬂall%e%échﬁur@ B6E8°f used,

it €k b GRS it e g P e g TR peger v
thﬁf cltamel dﬁé magiiba gdiugted by changingrthe didmetenefithe hall B dfjthefmachin-
ihg1 ol S@Cltt@rdeQ‘hQﬁ' helcH@ndeP 1@5‘m§3§ e @Hjuﬁgd B? %heﬁx%fdgrtﬁe height posi-

h
(R G o9 o Bl re PR 0D AL T B Ry Hehpan g in the
arthtbatbiastbad ofprespraichsphiricpl maohmﬁn@ satfasegpravigeds bie ther il i8Sl other
RRhhidf suthi®s, rlﬂ(‘ald' ?%&Q%ﬂﬁﬁée ﬂ1§§al§&59£ﬂﬂh@@ to an

appr qpt | at ment o ecotrol rein th

r glto e g (R%afa ing g"et"g%‘i‘ Lll “}aH“ We“ﬁaﬁ%@%%ﬁfﬁa@e of fl’t? ahannel
13frispeciormert byngpribing tieoract ion tleufscalPdBriwiforghandt Howevet, ih base of
ﬁ%ﬁﬂlﬁd%rrﬁlﬁé’ bt $€ cMidaby lt2|3eth(3 Qlliélfeﬁgr g@f‘s@'td}éd“& the/ Eigxg 1d1ng

e reactor IS getting

e mat er |
th ST P ainin el S aroBraines GREAER. 128 ond due Lo
t he aealgignd tihehaniehip S form&binithe ReaonEscksiPodeztledoiit,by plac-

K\?{hg r&lo@ﬁ?# Q‘rﬁ)ef E.’:e()tcgl‘?o tfhg g[é@tl Q(%] olo{k]l @ea?ﬁgleéé%? E’Fgﬁgjcaléf% there-

(O]
ng HydaRpbAng ﬁgw@agfém ﬁorceemremﬁ%arﬁartm plane of theyelosing
zﬁehﬁb’weBO & 16 higvwpplied Emga,l e RinglRdgensionsoat dtsﬂaaned that re-

gﬁsaﬂp? lsea]fgcfjo?rﬁgae{r}va Cﬁsfﬁe rea&gh sggl? S12% faﬁg ﬁfzeo ﬁgg‘ﬂg nmet er 130. It

sherddl be ppled thahingthisghse, the p;emmmmfon@ i distrib@@diomlyuewed the seal-
ihg é’dg&‘s M’hopﬂle H&S lgmﬂﬁ‘#&adjo% MeARRbIé BRe 30018, WHich B i‘élds more reli-

th th ha
U A R
v@th gdodt thermah edridnctivity and sherBidal Ehistanteptshwal as ey inghsmovsh sur-
A28 idm¥d.he F&ﬁil tH&‘rﬁ!jc&Mu@tm% Qﬂes‘é&ﬁah‘%hﬁ?&neﬂp%e $1b§’x‘f% mem-

t he, bal | machi ni ng t odl

e
hefsl%mégof%aoﬂ@“n@%wﬂp Péfaclﬁnﬁssmépéﬁ% ®MRAat i nstead of
a spediealsesippelid cahndteaab the Repcsu l@kel 20rio pral@dtdbyith teough-

Wk kn &2 thiazngﬁrof the reactor block 120 at the pass-throughs 190, 192, 194 in order
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worewaarloyy mar ki ng the trace of the channel

machi ni ng surfaces, |like a cylindrical surface, may
al so be applied. In case of formng the channel 125
12BCT/HU2006/000127

performed by scribing the trace on the face 120B

bef or ehand. However, in case of mechanized form ng of

t he channel 125, the desiredtrace is stored in the

devi ce guiding the ball-type nmachining tool 80,
preferably as digital data. Seallng of the channel 125

t9 aliqvetheicampmicpiierhebiveas) tax gonpogors 4 8¢, 482, k8d aod thetppss-throughs

190&@21‘@4&%6@{1@6‘1 .ng nmenber 130 onto the face 120B or

;Bgl R é)repfgré n%‘ s t&% |257 é%}rrtg{girgtr% e?&éﬁ @u%%?nbbaf?% éqlfa/\re frame

mgdg A alumtmlne cl osing nenber 130. Due to the applied
forceane tt%e‘ﬁaﬁ@t’e'c@ﬁtrﬁdﬂlﬁsl 58 %chbﬁﬁ@dﬁ?edd@ftlﬂﬁ @ﬁd%u?)gﬁ{m ember

t
(1 e 35 RpPinihdiuticr 36 the doringgmraREd ferieyeindie qhannel
12hiis a pasition where dtdepr @asic/eitli the ciosing mlinster il $0)tae showml iy Figure
IOK%efEle&i e?%dlrﬁ’éllt @F‘ﬁi@ %nilg% a,tlﬂf:1 c&{ﬁ% B{'ﬁ? s leg gﬁarﬁe&] g{) ?&%ly ina

e f ace
°§38%‘{ Bﬁ{?’ ferpynd ( E‘?“&‘EPH’@ Tlpgl Ofslwt pEeléspidis g Prier-cloments
inregmizet With lone artter)o theapermtiar sfabhivh ishagded thdRelteleffect. As it is

oSﬂBﬁ’sUBF oM EMH@&WQ tﬁ@ G &Péltl{ éérﬁéngnfﬁ d@\ﬁce1 cor%a g%gt | z:ﬂ{lllg ce-

snpot sur ?C es 1S erma
rgngic § £ od gpluplity of ﬁﬁﬂ?‘%%iﬁftor theets Hieerbpingemahitharovide a con-
siast diffdeencf ofateRpEfatire beowebd hs awd bidekwaas amﬁp @prla‘ﬂe aﬂrent and

eAsf &p%?lgc\?} IS@ ng&vfcﬁ q{n g@@ﬂ‘g%%?t f%%% th%l% élﬁérﬁ%t rgetglflayers
Oflrﬁlée g?%%?&% ge pf e eltizpelzmentibraygh g\qulilrwgmt softpwing which re-
sdlB4inianhandé flow Rhvaw th@eaDIpesi natslamlcbﬁum&na Wan side are

?‘8@’@& C’lg-%rc%}dégc?e of]aSgrsLIg/e%tlelrt%pe%enp r?se 1f of E %hr o rg ﬁ@%rol unit 150

ctive
uzsdip et nieP eqactpr 0q a:,ccpqdmgﬁe tifepinventipn & incoataet, fraugk the

closidlg mdmbk UG, nW{ﬂI}] tHNRadteNMPREIRY DO @ @l@kﬁ&hntb%’@a&tlokmlxture ac-
W I N

e

clemgnty 5] of ithedemperatiiee contaeineit 150 Bsediin thee miosiftuidnreatter 0 is in

cd)rttadt Svﬂ!hrth@ 6618 aklt otk tsEbohdd ?el@ile@@lbxﬁ&qtqgﬁbﬁk t@l%?eraﬁﬁ: &{ﬁﬂ@pumt
erature

156] u§ 0 (Ej)rr]l}rf)l @gdeﬁngergt.u[;e Pgﬂ:g rﬁécgeq}n %?Voﬁl’éﬁlgato e invention is
fqm@é élzl @d-intggreteahit o€ the uwbd afranmpionsd Pejtiea-efdmans| §5ty 15%, pref-
eRbly Wil & céih¥n t¥¥h ¢hd ée%n@ﬂ’e@tr@?rgle?nénp lfz’gﬂtcg ct\%l{h:;hnd con-

one t her he operati_on ase
sl o pling thd R SleR ok B M Reticgrelepiat L s rmigh pmpre pov-
etfitlghamrths figst Pelti¢ricdement éSent is a devi ce conprising two

thi e FABIE 160GRbS 165

ﬁ cor ?her g&?t ) aCTo m%ﬁ l‘% 194'&1{1 tﬁé’he% %x%ﬁﬁqeﬁ%ﬁ% S side

fhef raprs -ROSVe %ﬁﬁ%?ﬁlflarr@ere@ttvdééﬁs rermovechyepapling vprevthich o
cautand fousedr Theet @olut Fseﬁtt'oda?&i m@Juglag% doSlaﬂ!pﬁEdlﬁgj st 1% into a
or ar e

cOHh P bl TR entth e B SR ol Pyl LRl B
lt’t"H H’@)‘H’@}}?f WAP-cHeoplant isdischasgdd thowefrgmvihionish the walanisdisehagging
mieher sl CI;HF Ove BRAaMEeRattN® prefedlbly 83@r The ERERicAl &kifctors (not
sh%wn? re%ﬂlrec?‘ for the 3 opera?ion o t%e temperature control unit 150 formed by the two
Peltier-elements 151, 152 are led out from the inside of the reactor 100 between the clos-
ing member 130 and the supporting member 140. By means of the temperature control
unit 150 used within the reactor 100 according to the invention, the difference between
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obtai ned. The cold side of a first Peltier-elenment 151
of the tenperature control unit 150 used in the

wor@roflomd di c reactor 100 according to the i nvRCI/HOR06H00127

in contact, through the closing nenber 130, with the
reactor block 120 or the reactants/reaction m xture
accommodated within the chanhel 125. At the same ti me,
the warm side of the first Peltierelenent 151 of the
tenperature control unit 150 used in the mcrofluidic

the femnsraturesoof the Fhpngeln28 @nd (hertermab erdroamentamaofeach even 70°C

i eeahemBelobd @ccﬁhlelﬁﬁ{aio ?{5%816 the tﬁeﬁﬁﬂ%ﬁt étﬁ& tﬁeﬂméfr@'the maxi-
e Q CO [0 e
0O RSdet Gy 8ORL U bl ABTBEBF e, ShaliS oyl i
qalsﬁ @fgq"rgp@@l lgsdtof g5 Wmndtamxtgtr@} eviranmeialdemperature of 25°C, the
tei@bérht@re- cﬁ‘hl&f@ﬁhﬁel g@%mla% Rch fotf 0|y SMMJSH %e?nggmf}ﬁte of
con & | e InN CO ac
SR8 e KOSRRRER)S 4ieS oGl 5GP ble i s fahe empgtare con-
trql pugit lﬁ‘éthrmah th¢ émaﬂDSl% meinpemi3OHis almub S vecd(in the ranganf 0 to
A09€). Tid i Dbvibed for dhe SkiRSEM thed &l that thsleh& of ﬁl@cctaé?:gd pg tompera-

accordin t he inven heat produce

G RNG e 0 o, R RSO toRBiercop o oaing Pissibe peyel g serhisd:

152 iThefastolireitingymendhek ilhQ thoreavior block 12@ahaclosing miksstdr 130
ahl€he @lﬂhg nfendtak 'imb‘ﬂﬁg t%nqti%%@ cBJﬂFol %ggl 1@5 f fﬂ%e [ Ruidic

7|ntoacoo ant W
YS%‘R?‘?KE‘ Aff apgpzding fo, the ARYFuHOR: a1 held) anﬂ famped Gomr tbh @n |appropriate
fastenng mechiaeism1iGGrdéfhie cratel aad tmdistaidi sspdrtgRdl bdiwedf the Ractor
B14kay e IQnJ 18 c&g%%&k $50) grf 4k Q&bgﬁ%ﬁt s%lgygn 1r{: lgigurerl, the fasten-

.cool gnt, water s prefera
igp MgeRepiMSts (f?ra%edshafdmvyglrwm 78 dnsegspd inkrethepyghdioles fwish no ref-
drévee hemipes)abrme] acath ote affshid phfid adDErdRGhZW et R eInVi@: thlckness

or}] Ghd ﬂﬁfcrtorell RTER I§y %é% l¥21 ?&ev@erdethérg%o gtulg oblid rr%’é pog glﬁll%gﬁlg the

e reactor
"t“i‘FBa@%}B Bt ¢hibe Wgﬁ%womqy bemjanpse ﬁ@e@lﬁr bhaeanspf ethar fastening
mehidioks asnwell, 60 insmack w tnhm drhgrifieapt %cki‘r@omé%ﬁﬁﬁﬂé 'More-

bet
8 USR5, B PEEDEE RSB e pptd i
IRSEOREM FBH tvaryedepercingorethe ﬁhap@@tthefplanae profrstiom bf the aghcios 100
(Eﬁquaéulatrpsqllﬁepclrdullhr CASE Fof exdniphe [ﬂ'@'se bOR8L6H 18ildshaRd in Fig-

ro, 4 h erat ur e
i & VislHie B LGRS Yt ploide oo R, i fsoueg-bolts 170
aggased t@fenaurp ﬂ?élpﬁa‘f«xwrtbaﬂfa@&nm@ W and an ext er nal

envi isg alto &mﬁtdﬂrﬁ AL BRRG 125hﬁth ﬁ%@%ﬁ%%gesofm by

th I t

pGhs ﬁ“g@? %'ﬂntxpstfaa G%Oa@??léwhef q e% gv%fpﬂwéwwﬁachﬁel 00 ac-
cottlingntel the dBventibamiin abdred oyt e pesfomiing hise fcﬂhsmr@‘stapf Feret) the
thio@dh-bbMs 17850 tRERMOMI bt tﬂﬁké}bﬁdl&s%é%w liln% Pmé Frember

8C/ sec e _range o
@E«ﬁ"@ fhen g re %%fr@%qﬂ 1205 Fngeskonshe limpns Tergbesdd0.orith ifcface
1204 dauitextot thpdintiting etembtul t ). R, e clogihg nibhBer mm@rput on the

s&ﬁiﬂg%dgs IQQ%IWH&{ ﬁlot‘ﬂl:‘ n%g 16?%8)% tﬁ}e/ea?gra g 'Y ll%(l}{ (}gﬁgﬁ_%gwmg

steReth %F%P'ﬁ'@g rm%f 4 andsthe toprperasiip pesttrod wglt kihpleged tagein be-
ferthant @ret lﬁjﬁ‘ﬂfgéﬂkﬂﬁlet}ﬁ Quntfacelof thictosiha Qnedibel M0 opposite to the chan-

I50f i | | Serd 0 _accord t Y
ngf fz he ran%i%%p llq]gxagmgiﬂerbkﬁ%gw tg(b&x'r :hqj Fc%,‘ijlo said parts
Of ﬁ@trwtomd%e@rfdmm tpgethpr B screwingtemtws ATiontaiithrt thiongla-bolts
1P@ISeBifil thE RintRIWERE Bhel dhEne® #X £ the closing member 130 by means of

the sealing edges 127 is carried out by screwing the nuts 172 onto the bolts 170. Finally,
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bl ock 120 and the closing nmenber 130. In the
enbodi nrent shown in Figure 1, the fasteni ng nmechani sm

w0 200707208 by t hrough-bolts 170 inserted into PCT/HU2006/000127

t hrough-holes (with no ref erence nunbers) fornmed in
each one of said parts and cr033|ng over the entire
t hi ckness of the reactor 1989-and by nuts 172 screwed
thereon. It is obvious for one skilled in the art that
said parts of the reactor 100 may be cl anped toget her
thﬁ/"%ﬂ%ﬁ@s 480, d8RekB4tage fised mghm@mmhgws ofitheviimhiting frember 110,
ah&$ﬂeadb6ﬁnbﬁéedﬂﬁ 'Prﬁaa@J 1§7p£ddrtﬁe Eamm Idgemrgﬁag rﬁ%n@?sgsfr]@ fixed to
Aoesgust o sRall e el UL the RURSer DTS
ISPRERYTghiap % ¢ %wplﬁﬁ eHi%hg nechani sm
may Vaguye 6 élbshraeng possitlh éul‘ﬂhapmfﬂfedtdnﬂmpinmmabf the microfluidic

rBoRir %D'a@&n‘@iﬁg kbend GREARN. ?1'99 rédoft OO UHrES - fro?x?I yivcd %8801“ 100

I N _case reac

sFrp 0 Pltred if My o Baopng g eqWhilh B 61eoHe Temkar g0 tgessed
thehe saalingedges lfiﬂfhyacrep«m«g the pphionof the tuactoh i Miglgether inScade/dF the

r&lofor Y66 RedeOh 195 PREd is ﬁﬁ)tgfd%%i ﬁgfva W35t eni ng.

Subsgﬁ ?nt t ornatlo [ annel 125 and the
seal g H@té "‘1 ¥5y0» s isroftuidiey eeagigr 200 saseprisathreartagblock
2206l ﬁr&ﬂ;mlasgmainbyr 21() i bcﬁntm oithohelfade 6f the akF bbER 2&Fand ex-

[ n S rfor
t?ﬂfn% &??%c{/)\}jtgn g)’h@l’fe% E | r S m%‘tﬁtgerr t%? é:ﬁ%{lr% aCf rﬂéﬁ, geactor
‘WE @?5 8BPISHT B R élﬂ%l‘l*ﬂgo@@mbmlesar@rw %fﬁ@fé’dllmﬁmg teember 260 fac-
uhg toithé figt limitingmehiir 28N A ke kaahnthandItBasdahg BALRS Ialolagﬁl (h&ither

%ﬁﬁ%g%ﬁ%ﬂe)ta%??ﬁﬁ]&}l ' tﬂ? s&ﬁ@gf%e reaitff\g%lolf&gos faﬂqg & %o the clos-
"éa BENPbRy 2Abrayenerfomning ﬁiqﬁbpvmemtt@@ect@athpﬁ goaoddjos tolthd invention.
Jmothereide oNthe h&)Sfr@QﬁerﬂQ& B30bppdiRe (A6 roictop |b95%§ gé@oa telnﬁerature

e 0 er
SR B8 S e U 408 R Al o
emppdimaniel therreaginnt bleeky23th dhre dpsinghmemberf 2iearcngtdh thereon and the
t&hp@ﬁdnﬁ@ caﬁfm amt 3280ir0RResi WEh e ctl(ﬁﬁl qné}ﬁbe@ 8ho &?g'étheﬁfb% a re-

oL S8 35 SRAAP %l Tt B8 BB T80 0 L e
269 éﬁﬂﬁ@ﬂe@ 6@@?‘?1@ tfbyeas:mr epiendP3t Wbe murfase dF thedirhiting Ieember 260

t fatchfgotbl gk het Il&ltﬁlé%erﬁ%i‘b'l@gﬁ Q@e&l@ﬁ§%r&ﬁ%\9@tﬁ€%%£§% gments de-

the clqgsjn
fggg%’%Eméﬁaﬁgﬂf?éaS?KPQPPPgéygut by screwing the nuts
172 &htre isthgrotiad 286 fihfa‘@ed iriarregibty of the limitiipemt@bear 268Adjacent to

itd 8§ facd Blind &tk 'IMQ MehB& 21078 lf&]h%rﬁ&leez%Soa( setanﬁ%membirQS is

d
ingiied: BB Hean a?ﬁOf&'i}es%?Paf%lr ﬁ@ﬂ%&ﬁ@mkeng@re&eggwa @navdarfyig the

limétgngendmbee 26(his arrgipeliol es 167, 169 of the I|n1t|ng
menb?ﬁe gsggmbl@i gﬁ’l&%ﬂgldlér Leldﬂ&r %(? L? s BS 3[?' erleehg o?n %Osealmg

preferre ic reac
E’g’%‘i'%fi Brigranasdimtheigmaya 28 o af thkist h@etmgcmenzm 240 ariceorsthe other
hérrdaom thé &aﬁ@@x&mbermg of R} d?atE#e%ﬁt?ollmit@Sb NEndale @t limit-

Jﬁ&%ﬂ%%o tthﬁ %eco\Ma hrr%a}l%%gné)eﬁggpg{ﬁe %‘8 rrg%%q{gcomqéﬁpgqftng to-
gefhertadosed ghanaher @5’() Thigelpsedrechimbar 82 comntuniatee adthahe external
eﬂx@x@nmbﬁrﬁa tahgy efe@c{!}D}V FEANE tﬁx@ﬁ%‘; hol§ 295 WHAKH i YheV AGH BMRiting

rate rof i uidjc reactor
i %@pﬁ gt Gl dhe e 53}9%&@%?4 {01 15Fq1Y gy vacuum
connpdien28g mulppﬁdomﬁt aplug walvh inonealkdasd efeatdbte maaet. he vacuum
chIn8Gkr 2805 2BAnRHd to a suitable vacuum pump (not shown). The temperature

control unit 250 and the limiting member 260 define together a flow channel 255 for cir-
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tendi ng beyond its peripheries, a closing nmenber 230
covering the face of the reactor bl ock 220 opposite to

wao b@7072094 i ng nenber 210, and a second |i m ti NRCTEIRE6/000127

260 fac ing to the first |imting nenber 210. The

channel and the sealing edges along it (neither shown

in the figure) are forned Frilthe surface of the

reactor bl ock 220 facing to the closing nenber 230, by
perform ng the above nentioned nethod according to the
duintiag theosnolapn Theelosi cmnndl 25hds @l Hew rogmmeniogion28ith the external

éﬁpﬁ&ﬁhefn? vfa‘JthE g‘g%lfg‘ﬁ%ieg e ﬁgkfoggeg in%hd &@mrlﬁﬁlﬁﬁg member 260.

rran I n. cont h sai
Hre Spﬁglg@%gheﬁ%@ﬁ?eqre Q@f;rah ymade of ru 68’? q{tmatqrﬁiéthg given
flexdtilitgr bl ock 220, the closing nenber 230 arranged

th t
Coﬁtr Zﬁ{% %‘HE%EQE E{%paééﬁrh@c 0 tgé;léacﬁ&ln ﬁrégto girBGm crgates vac-
pusnwithin teashampor2 87 ayhighy pall phe firt ancksecqnd H‘%‘U'é% gigpbers 210, 260

divarie %adhrbthe-l:hgalﬁst Wlétairilrl'g éffeﬁﬂoﬂ'tﬁé’fmrmg?ﬁ&nba's 28528 dAs a re-
reactor

?u?[hhe cHaupﬁEsswe for&%ﬁld € (‘;1 a?] seaf %m‘pmberufi{SakﬁS{ne% thé I?e?‘nperature
¢eatrpleynit?2Y) thdke eloses memben Z%Qrtbat; intuen kRO PSseCh tb@ gepding gdges
ﬁtﬁnéd e ghe M¥ackorf 66Kt 220F BRicR 9résuﬂ§1dn a p%gaaryaalssfeme 28Bhnel. After

FRAE P aisHer-ged B lcantn BifirLTE, dhadle pAF, o fprse thar
privesed thmctqsmg maznttse 23 @ tOthe serling edgps dorveed 285he @aeteablpf:lgﬂo is

gs@rsoa%ongﬁﬁt yatud tsgsﬁsstu?gﬂthe gmgtdaeve%f&ﬁ@%u@ﬁ cbiiRctdt 285, If neces-

a . sealin extendi ng annul arl
PPt HGE REHD G BBORTE I PRGN JFHPRELE RS tat he extent
ofi vaewfm (sind hence @mhagnltﬁmfabmtcsn}mﬂsnvh forom) de Imaindiaingsl qoinstant.

S Ie‘?ls ' ’ﬁgs VEERRE base gast%ﬁfng ']ﬂ_lgtﬁgfrc])l” fPl(e) Eﬂ]?rogﬁlg?\f%rcgﬁ QO@fesﬁllfb%ﬁ a uni-
SRIPR bR IBer T <AE Bieser HE ST B g epling Of the

aﬁﬁnel 'ﬁkﬂdsfot dveomhinoddtingithw readtiog. menber 210, the second

[imt 4

get h efrnrbg r@%g%g gmgﬁ rﬁ;ggt‘rjofttﬁ'%muﬁ}ﬁﬁh&iﬁ r&Rtot lgﬁ%%O@ %t:é(ﬂ&ing ® the

| osed

ByeRtioR: therdirapurface Needefor dprming die Ipigienennst ﬂ%ﬂ lgn s 35 ‘on, the
fHa@het hada Yenpihrof 86 @dn,tthe Dlegdpe binete? 98theehamel is 400 e, the depth

the %h nh al@ e{h %?1 be iftefd %E(tl oﬁtllgtsairs tl’ﬁ‘gé% sdgheemlxer is
8 bibifb B84 IR e o

rou O recelve a
@wﬁn@eﬂwestz%cl@akmtﬂpwatwetqf the ﬁhaegelvsar%c |(ﬁ aathgr@aﬂl dapd of +5
angthe @l gﬁass a&lcﬁabllﬁitﬁmgératuﬂ'd‘l&’ tH@EHaHiBl GOIBIEC thE mARienuins operational
gr%g %r:e?é ur e %cgor{t 1? Io3lb bl e da%gu axﬁHn{?rﬁ ergt{éootf ?xgrﬁ) Ve\:nl)n t n;;gggrature 1s

Q‘dee@émthle theotgagenedi0 ta Zpi’@mltch mm@latmatfc@per@mgm the pafticular
FdagriomOMk aMtroflliIR tfeild@cw 190 alU@Qicc&&ﬁg it theNneh@dh may have different

t t
G G0 bed D CLAP R RGNS L bt o
welkber 260. The seal i ng nenbers 288, 289 are

pr ef eqgb Wcrgﬁﬂﬁlcqfeacrtdfp heh, 200 KchRlingB BE IiRenttbd Qre%a‘f%larly
f|eg%bl|lt ner

Ao geseo n?%'a%%%%@%%ﬁ%ﬁ@ﬁ? i Sfoﬁowmg exam-
pleabdoeuse 28 Fuch whiictidnspalting plhdreinfai hestoganebus Caaotiquitl) phasé, thg val-

1R go]l@}p{,h%g Qaﬂapnﬁlﬁgéf t‘ﬁ@‘ﬁhle%tflg c"‘t‘gﬁ& gx% 8’5th8 g)g ghe contact sur-

retainin e sealing ne ers
fase are crmcal Moreover, as these reactions are exothermic, it is essential to dlvert the

reaction heat quickly and reliably, which is greatly enhanced by the extra thin closing
member arranged between the channel and the heating/cooling unit of the microfluidic

reactor according to the invention. In order to maintain the control over the ozonolysis
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sult, the conpressive force induced at the sealing

menber 288 pushes the tenperature control unit 250 to
wao b®7ov203% ng nenber 230 that, in turn, isS presBEUHUR006/000127

the sealing edges fornmed in the reactor block 220

which results in a perfect seal of the channel. After

reaching a predeterm ned ext2ent of vacuumw thin the

chanber 287, the force that presses the closing nmenber

230 to the sealing edges fornmed on the reactor block
rea@ibnk,d.eswtcohipolaheeagion mdte, ok uecekyaryclon the mgpjdrite opsuah reactions
tovl?eleé ﬂle(}F:acttigﬁ téﬁ"ﬂ%w&& %nggetﬁé Qrﬁb'gI%QembérﬁﬂaFecﬁﬁ t§ g}f&éidetar@)oled

pl'ug valve may 'be opened to operate the vacuum pynp
erronme Jox nhsﬁultSﬁ@lee&h@mcamee%a& of the ptermsdiaée Erﬁgucts (0zon-
ideByoreklted Gfrd_lh_’ﬁ ok&@ly&@%ﬂé&i&ﬁ%@?ﬂﬁﬂm&l Ob@’liﬂ%i e?é abnyﬁtdlstable and

constant . .yacuum base ast eni ng use or the
thrlﬁs 8)?%6:3}6?}{ E(’ii‘lpiz]o%lrv\é'act or 200 results in a uni formforce

di stribution over the sealing edges, which further

i nproves sealing of the d¥MEE¥ used for accommodati ng

the reactjon a preferred enbo

ion. In [ [ i t of the )

i or B PUteRd ! e 88 Suetbdg L insgh npebpeRlAihlgorpiane with a con-

cermagior 6foMO23 hel/lewdsiinteodacedf iaoaheisedndl d25 bbtheinnigroflhiglic reactor
r. .

L3P ALBLHEAD U5ugP A L iSGRChe s By 10,
whge acmsqens MiKEredefMZANGANG Py seh fhhepnstagt amepnt4d e pnyplume by
vblmeWdthigtrodiced iﬂﬁ@ﬂfe chaghedu$ ﬂirSugiHSthE hoggecton 182 gl ehe pass-

nm xer S+HS e . re apl e . [ t
NG04 By A A o PRl PR A g M
180 yheeansiapb@ Aapil/ain. ayhsesime preasust of hbarcypseaptinuoysly gpiptained
i the rémitor MONdOREY fit iedlprdte &S The Rabtfont B dxARdDAt al tBmBétature
o, N TR P oy RS o RS s o
194 prceibe aomgeton 34 wasplserped gntoMNaBkb (pestium bedohydridehsispanded in
a_tnli’lﬁtul’ét(q 9k Hieﬂlﬁﬁolraﬁcg_ﬁﬁicgbro@@ltgmed 280 sacoma ﬁ'éﬂg&_ﬁf(l.@. tﬁeh?aBH‘l) en-

1 N n on nay. nav l er en | S ns | ren
S P oo B PG e Yo e Pe e UEG i ozon-
idpt h peugicaler, wed interidsiiaterprodiatt inay de cquadiacleermspabedin a2@cond (mi-
c]'@g?ﬁﬁg Iergz&ﬁr%f%@glrait Mgﬁ%dztigﬂ.o’lﬁ{e%vg@rgi fe@ita_l:ﬁeﬁl tsfne;f;slth@waaor 100

. | ,

vesar Frechatir 4 TsRad: S GRICHGT BRGNS, NS BRT rthylpethy
phagttfoonanilakAagrdigioe HRLG (Highd?ed@mmm iic(t@a@_!lltomtdg@phy)
o e g R P O ot act sur .

f ace TAF &iclt ofirpaclipns nopiPERAAdR conysntitnabreagters it $hoHEOGP &5 [see
fﬁr)@hhﬁre!’fh@{oui'rtal bfthe ShemichleBocieey DIBY pp. BHE0-8é4Rcdri thnJournal of

e e ,

oo S E s TR R AT s
cenfsailable reastion rendifions priihas Bpmribe piepertigh of Hie side products of the

réaci60Th Waddi oF arreREbR kvith GEprodled goridRiohs)@hd yivRINdeb@Bses bidportion-
tQ nalntqhn t he %ontrol Ve h
© %gh

o §70e) r TP B el TG L, B ol ity sosmare gpoporionally
whgn éhe Jégreﬁ;f)fn‘@@gﬁ@kyrqdmﬂ indmasepaj ority of such

r ﬁ%‘?@hﬁxﬂtﬁlr}t:Qn l&sst%rbfttﬁbeméceﬁﬁﬁdi@ Peabt%ﬁﬁ&foﬂiiﬂ)%f fbdﬂﬁ@ i ehtidie the re-
a n e erature.an 0 rqvige a Cool e . .
B P Rt robiag Bk B it e e s e hgpnet s
cbhectedvith iisdécatieg pridthonigh a(veryothindEEYE fibss wiithedhickwass of about
zgﬁg,g%g%( Hat ngec@ngﬁdep%'a LS AR Snf207 A NAE Rt B AFtHn, pro-

duction of the microfluidic reactor according to the invention does not require an expen-
sive manufacturing technology, as sealing of the channel may be carried out simply and



t hus extrenely expl osive. EXAMPLE A solution (1:1) of

5-nmetil-1-Hindol in nethanol/dichloronethane with a
w@ov7oewe ati on of 0.025 nol/1 was introduced PEL/EURIVE/000127

channel 125 of the mcrofluidic reactor 100 accordi ng

to the invention, through the connector 180 and the

pass-t hrough 190, while a-gtseous m xture of ozone and

oxygen in a constant amount of 5% vol une by vol ume was

i ntroduced into the channel 125 through the connector

inldhdnapehsiRanamesbnmeang bf f9éing Tl eedlingwdgaatfernrtl todether with the

sol ytion. of the 5-netd.l.-] :Hi | _thr I
ik e B P 10, A ol PO DE M REOLS
exsanpleadirouginboltsuyugbyuniveang ithanniing thenhin theig destaned ggte. More-
obl! foPdhe (/oSN dRnRIEOGE SiferoflilQic rQRE: laOTbrdIAS toth€ tivt@idn may

t a f0C. T (] _
S EDRA TGRR P B o aiind B 5550w POITEH P paing the vaeuum,
and dfreo ogrhpleu thn dleatting proeavicst ibmay e assambldd egpech Bither benefit
oNABEhvAntsiOd ikt ORE Qtagedéfi dﬂ@ﬁneﬁgb%ﬂ%ﬂ?%@ti}nﬁhaﬁomla@ydﬂr@anﬁfacwr_

.1 of .met hanol and di chl or pet hane._. This secand

B eRlorghe o pad RLheRe R R Giat (S HReDRgL S pasior may
bohls¢ treri¢deud easilgliand quipkipduct of the reaction (the
resulted ozonide). In particular, the internedi ate
product may be equal ly deconposed in a second (m
crofluidic) reactor of simlar construction. The
average residence tinme in the reactor 100 was in the
order of seconds. The reaction product was N-(2

- hydr oxy net hyl - 4- et hyl phenyl )- formam de. According
to a HPLC (Hi gh Performance Liquid Chronatography)

anal ysis, the degree of purity of the reaction product
was 98% The yield of reactions perforned in
conventional reactors is about 60 to 65%[see for
exanpl e the Journal of the Chem cal Society (1953),

pp. 3440-3443 or the Journal of the Chemi cal Society
(1950), pp. 612-618], which primarily results fromthe
difficultly controll able reaction conditions and thus
fromthe proportion of the side products of the
reaction. In case of a reaction with inproved
conditions, the yield decreases proportionally with an
increase in the degree of purity, i.e. the
productivity decreases proportionally when the degree
of purity of the product increases. Summary: in case
of the mcrofluidic reactor according to the
invention, the re quired heat transfer is provided in
such a way that the reaction mxture in the channel is
contacted wth the cooling unit through a very thin
PTFE filmw th a thickness of about 20 mm and that
the channel has a relatively |arge surface/vol une
ratio. In addition, pro duction of the mcrofluidic
reactor according to the invention does not require an
expen sive manufacturing technol ogy, as sealing of the
channel may be carried out sinply andin an inexpensive
manner by means of forcing the sealing edges forned
together with the channel by using a ball-type

machi ning tool to the parts of the reactor by neans
of , for
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exanpl e, through-bolts or vacuum and then fixing them
in their fastened state. Mre over, for the purpose of

w@b@aniagy the mcrofluidic reactor accordi ng PCI/HE2006/000127

i nvention may be sinply disassenbl ed by unscrew ng the
fastening bolts or by rel easing the vacuum and after
conpl eting the cleaning predédure it nay be assenbl ed
again. A further benefit of the invention is that at
the stage of channel geonetry optim zation and/or
manuf actur ing the prot OtQ)DQIMSI gque and subsequent

modi f1I (Aal%etﬂgtf {orr%ﬂg a%@zﬁm nr%l é%%iméﬁ%%ciw sHi ﬁg})nﬁltut-

al so carrre

ing a reseier ipels ag@maé@w%mmq@al f(dms)a qeﬁamWétegmff%Bms’f foga mi-
GoRadic a0k, dhuﬁackeﬂtgetﬂn tied e @icthd dasoknpriset thasepsot a

R PRl P 0 S £ PP B R on
taavyithi asfest pdint oftﬂewa@fel (135) ﬂ@rbierfglimfg in e stefedsiohithsgpheet consti-
1itid 6 Roabllor glogloglzohg(? ng ar oI i ng machi ni ng surface

t { {
b pgstpRet b PRnPSrTng o det LR FompdERk jorce
Fheequirad tooereitk dnﬁxde(pltﬂof th@ 2ignnel( (H25)pp s Sompds whereby the plastic
HBEMI Hetg s%lﬂéé‘zé& %u’tI eﬂlﬁoertnﬁiné WiiERCBoRfthd BReShBREe MbAd R pe-

Qrce required to create the depth of

ressive
ﬁ@npﬁﬁmi’reﬂ%‘?e“{ oHRed or med, whereby the plastic
@ptvbilé mbinkening thegumeresivediotce &E)d displecing sgjd maclsridg furdaee along

Q@en?tt}ﬁﬁé oistHE El@aﬁﬁel%lm Qvdrfe BRet’suARG dyES AL iBfrom the first point

essi on el n or mal nt nLn
Qf&ﬁwl@é@?% 2)dp %@ forpe "‘3 twgiﬂoa@?ﬂ@t shefegt. RHSFRON ?‘ng&annel (125)
Isdivigf @achirgdddn ghd ﬂneteﬂa& ot ettel shewt aod s¢aliag edigen i E17) pdiad rreateed mlong

{hP E%rﬁﬂg an h e{ &%ﬁ&ég;ﬁ 25?&%1{1@}% &étetg;{l ggﬁetefh% dél'(t)é]rgf be%}h@falsed
(dharanging pelesiapynember A& af the syrfageiof frersfess PR ith the

¢HagndTel2s) bied the kealihg cdgoe @l 7p0 bemeghinstghestgkny (dgesl27);

{%T Q%s@% sal %ﬂ)sﬁﬁg{?&nt}ep ?l #E 53(@%%&# e sﬂget g@ed &)ﬂ%&gﬂve force re-
quired doj efpayl said sephige Ade ea(@gbgn%@xlﬁ&ﬁb%iﬁhe(ms‘eon otpinedy fwhereby

i E@leawhﬁmfee(m‘s) huMaing heRtee HRMArEEMdWeddhd tPo it Clhesip @kmed within
@égfsa)cwgg%aggﬁo |ng edges (127) to bear against the

(e) pressing said closing nmenber
(130;2. ZE;@)m@mOboii ch\a;mslh sberaggrigedo it dhesollingfroschining surface is
g}qgghgaqed to deform said sealing edges (127) and fi xi ng

|(t12|5)n tﬂﬁr{ﬁﬁé dg%lf ‘a@glgttac rgr%gﬁep ﬁg&f §§ C{gﬁl%lggrg? nilnngnsurface is

fpbemepl.f ormed within the reactor block (120; 220). 2.
The ptARAnGhoFbBIMM, RBRLRFLES indR4 th@sﬂh@ﬁ&al H&@hmmg surface

{?g’ll“lﬁ’lé‘%%&y tE?%H%?F%OfSMR%t Iefl %ldl Pgr It ﬁgt t hé r oI ling

machi fi Tig sethbdobclhmn $piaraaaized & thah etartipg Hiooh vdriouk gbimts of
{:S)ha rsp%gééﬁg 8Dit5 88 drd retpgﬁéd LA ORRERE & hadfREAIIWBIof the desired
pattern.

6. The method of claim 1, characterized in that an outlet and at least one inlet, all
in flow communication with the channel (125), are formed in the face (120A) of the reac-
tor block (120; 220) opposite to the face (120B) of the reactor block (120; 220) carrying
the channel (125) by drilling the reactor block (120; 220) at the end points of the channel
(125).



10

15

20

25

30

35

Is provided by the surface of a ball (85). 5. The
nmet hod of claim 1, characterized in that starting from

wo a0070m99poi nts of the sheet steps (a) to (c) BCEHU2006/000127

repeated until obtaining a channel structure of the
desired pattern. 6. The met qu of claim 1,
characterized in that an outlFét and at |east one
inlet, all in flow comTunl cation wth the channel

125 re for he face,k (120A) of the reac tor
En oc%< - (1P gmet 'wge fon R @ ‘f”é”‘f%e’tzé(é i ﬁ‘)é'é ﬂ\ﬁlﬂbe%)ofaﬁe fgagtor block
{2&c220) isbinadekof] al ﬁﬁstchxﬂﬁl):rmiamfy thregnitadh ecststemod) glreferbBYy) ofbfjuori-
|
%ggdnaweg?m&@na'zeﬁﬁg&ﬁgg ﬁg& &%ﬁyﬁgﬁﬁéxaﬁ&%@gﬂsﬁdﬁ TFE).
char gtk g? meghgd jof clpiy {, clipracterized inghat thecompsessiys %Peo'@ﬂmfed to
defith the 84)ing edgemle )i appliet ayﬁnakm@a&@bﬂ wakuwsi.t h chem cal

resi s ap Crﬁlaro?lﬁlﬁ{lcfe LRy 081fnp1f1 i eé)r | g‘e%{eﬁ h?ﬂh% Pr accommodating a

chl orinate

%@mwaeawoao%aefé@h@ywé ﬂ?émg IP’FWE}ed vsth arwelermdww%het for gppmuni-
chting Ravh akd @ﬁérﬂfﬁfénhfbnhﬁﬂt oﬂth@reﬁ@cﬁp RIQSBhMEr fﬁﬂh&fbomprlsmg a first
egﬁ unsulgﬁoen n%tlgge { ogn\rllygxf: are geld &gdrnclgx%@?q %)Igétp:r bryefg Fxﬁng means, a
r@@ﬂmblmh@raag@b%ﬂtwwn@h@dmmg srempersotrfiosiag imegbsr and a cooling

&ﬁﬁlﬁbﬁ@imfﬁ@:ﬂé‘dtlht@ ﬂmtthstﬂb @xehan Bn@dxrohﬁllemgofml@\féad@ whérainamtem-
au e or,,co

e A iiep SFenf Y SaplibE phoithel PddciFioed in that the
¢hanneh €125 safsnils g depréssiostofnfice (K28Bd mdnstifuting ithe reactor block

@G@O),%ﬁﬁtfa@r(?zm |bglng Repdsitd fﬂjl‘ﬁg féc@gﬁd}ls fof mé rEﬁ:?JrQﬂ‘édﬁQlZO

%ﬁﬁ% a’lc ée@ﬁb&r ré){ tn]érmslgé rng (E@O}%ﬁ)g V@%ﬁﬁ‘b g?,rlpherles of the

chenmal IGlZﬂatarm@WMGzchb}t bgloextfce‘rm@ seeling edpasrel?7) pfojackieg from the
f262€00B) oM rr@dc%r%lgg 'ﬁﬂﬁrﬁb)ufo?mg@w GQﬂorrHﬂgtthére?of an wherem

R btk 0 B10045 Dot dheaaou AR} B orcbF ek (120

128 eartyi2O e chamsk (123)tsonipt tiie closing inembst OGR; Z3D2 B¢ar® 2€h)inst the

s%ﬁh&réc% (&Q’?‘)ﬁ?x@ Pe?élggmqurgg?éﬁfe ctoﬂtr&rlﬁntf(?ﬁ)eﬁg %Q ﬁ%esé%ﬁ to the
Juriaes piihe elesippmember (10 250)gpposiih &t e sealisg Péﬁ@éﬂ% of
t he chamhelmi¢b2blicareactdrosfindem N\chirGiepinsd fnahat the reactor block

g@' 2262 rquggglﬁén&i%%nf%‘{h%g? 6}%5 L b iﬂlﬁgﬁ@&ﬁy :%31&9@mé%£nal

t her ebl Thesicrpfuidisi rpactqgof elaagulﬁgCszef( ithat @sgsactos block
@rzeszm;i i§ matihrof h &ﬁﬁm(:él@oﬁ)nst@ﬁt plixtic eaei rprbﬂ‘eﬁa@ k' 6fl8Gbrinated

rcﬁl%g%ad“&@%%emé e e R
( 127)12. dhe nmﬁeﬂ@dw redstor (o€ plaim A0, .aharactanizedbin thati the ¢logiog mem-
&5 m §3 nse@a&dofta@anﬁMfamga tmémesseofqip% boy gmrren‘oer

e to the seal es
The m b TRRRIEatier ObpREr & Aeaceiiedde dut: g Jepperatue
¢dma‘bl umte(lﬁ(h 260)0is fdrmed ks { GRGe@BO} Pelticr-tiie cl osi ng

nmembeyy, 61“313’ 91xcrgﬁxg)ilc"i‘€a%to‘ir@g Qlaﬁ’ﬁ 1%, Q%ma%%lr}zé’d anEétStﬁ@EEscaded-type

teria T tor of
P a}k‘,’ftéﬂ“i’@ﬁ?s aﬁerftr?gfﬂef ﬁlsmﬁlaéiilaran P 8taengd E%‘eer eT%ﬁnt.(@ ar-
rmaghel i Cordtaat Iméthi one hhothet @dthist acvimmdramsing. mat eri al

pref efaRlhY nQtrohl RN 3 &F claim 9, characterized in that a coolant flowing
channel (155; 255) is formed in the cooling chamber (153) in the surface of the tempera-
ture control unit (150; 250) opposite to the closing member (130; 230).
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and/ or chlorinated plastic, nore preferably of
pol yt er af | uor oet hyl ene (PTFE). 12. The mcrofluidic

wo eachmo9of claim 10, characterized in that theCTHO2006H00127
mem ber (130; 230) is nade of a PTFE filmhaving a
t hi ckness of up to 20 mm 13_ The mcrofluidic reactor
of claim9, characterized i ri‘st'hat the tenperature
control unit (150; 250) is fornmed as a cascaded-type
Peltler n| The m crofluidic reac

clﬁair % till\g%(c ractoRg Cfllﬁbg Charasterize tgﬁléa(% the seconrg limiting

n@ahlbare{ﬁéo) rs arrmgmj) oppasite do ther fist Ralting enendiee(aahﬁ)o afd §d} reactor
AR%AnRLEORE RELI Bre bgﬁehﬁgh;ﬁ@h@fea&twg@& (220), the closing .

cont act anot commobn cas
nppiabes; (%?anfqr@naadcthP@a% 2pd ther tegpagatre contioh pakk K%-?qg ﬂ%fS?%to the

dlcbb&ﬁg RAeciba! @), fdidvdcoad ﬁhl&lh@ﬁhe&ﬂ&%%(ﬁ%&hglaaaﬁtm toedcdive the
re%c? Cc%gfls ﬁ?é wgtgn%) e‘l ucge%%an S%reé@%r%gf iR t{xrtsthﬁmlt ng ! member
(@B@sandghm@& lupmas mezmy (2§@) armhleetqulrtge: rqaptalr eorg 2239 and the
eborfel mhﬁnn mEnRE qmosral #&ebctive tdaBhg hidmbee@38d289)Nk tihsdfed for
ﬁg % %ﬁ 23 an ed opposite to the first

P Wgﬁ& TR & i? 07°4fY to a reactor part formed by

t he r¥adhomigofiudic 2eglor ebelpini b, champierizeddn thwt thel chamber (287)
&o%%ﬁamcatéa Qvifl 188 b)ﬂ&nal aﬁeﬂmﬁerﬁ Z?ag) thﬁ)‘h@l@-ﬂ&l@ 32936 %rﬁféﬂ iR first

ﬁg’%ﬁ%ﬁ% ?))e%r%gtg %%ﬁ%g I(iﬂég aPtF‘iij Sliseﬁfav% %%‘rum connector

@860) bei ng adapt ed to receive the reactor core (223)
with a lateral clearance, wherein between the first
limting nenber (230) and the second limting nenber
(260) and between the reactor core (223) and the
second limting nmenber (260) a respective sealing
menber (288, 289) is inserted for providing a chanber
(287) for vacuum 17. The mcrofluidic reactor of
clai m 16, characterized in that the chanber (287)
conmuni cates with the external environnment via a

t hrough-hole (293) fornmed in the first limting nenber
(210) and the chamber (287) is adapted to receive a
vacuum connect or (286).



