SYSTEM AND METHOD FOR PERFORM NG A CHEM CAL EXPERI MENT. 5 The
present invention relates to a systemfor performng parall el

chem cal experinents, said systemconprising an array of parall el

fl owthrough reactors each conprising a reaction chanber, a reactor
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mai nt ai negy the reactor pressure.
In a preferred embodiment, the active pressure regulating
arrangement comprises an actively tunable passage for reactor
25 effluent of each reactor, wherein the actively tunable passage has a
movable member to cause variations of the effective cross-section of
the passage.
Preferably the movable mewmber is in contact with a common
pressure chamber which is filled with a control gas, such that the
30 movable member is moved towards the closed position if the reactor
pressure is lower than the control gas pressure and is moved towards
the open position if the reactor pressure exceeds the control gas
pressure, and wherein the system further comprises a pressure
controller to control the pressure of the control gas in the pressure
35 chamber. The reactors of the array have in this embodiment a pressure
regulating arrangement whereby the system is suitable for performing
reactlons in parallel reactors under the same pressure, e.g. 50 bar,
such;tﬁat"the same pressure conditions in the reactors are

maintained.



In a further preferred enbodi nent the novabl e nmenber conprises a
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25 In a spec1flcally preferred embodiment, the common pressure
regulating arrangement has a common pressure chamber which is
delimited by the respective flexible wall members and which pressure
chamber is connected to the pressure controller. This has the
advantage that no separate pressure controller is needed for every
30 individual reactor outlet, but that only one pressure controller is
needed for controlling the pressbre in multiple reactors. This makes
it a simple and inexpensive solution, in particular when a large
number e.g. when at least 8, or possibly 16, 32 or more reactors are
operated in parallel.
35 With the backpressure reqgulating arrangement according to the
invention it is possible to keep the pressure of the effluent flow on
a preset level even if the effluent flows have a multiple phase, e.g.

a fluid and a gaseous phase.



The system can be used in practice wth rather small reactor vol unes,
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which 1s in practice used for reactions performed at a pressure above

the atmosferic pressure, the reactor pressure is regulated by means
of at least one backpressure regulator. In the method two pressure
reduction steps are taking place. The first pressure reduction is

25 caused by a flow restrictor upstream of the reactor which reduces
feed pressure Lo the reactor inlet pressure. The second pressure
reduction step is caused by the backpressure regulator that is
downstream of the reactor. The flow restrictor upstream of the
reactors preferably cause the distribution of equal flows to each of

30 the reactors. They can be passive or active restrictors. In the
method the restrictor upstream and the backpressure controller
downstream of the reactor are chosen and eventually controlled such
that the second pressure reduction step is greater than the first
pressure reduction step. In general this allows that reactions can be

35 performed at high pressures.

In a preferred embodiment of this method of ¢laim 12 a system

as described above is used with which the pressure in the reactor is



that the second pressure reduction step is greater than the first
pressure reduction step. In general this alloms that reactions can be
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Fig. 2 shows a schematic detail of a part of the pressure
15 regulating arrangement of the system of fig. 1 with tunable passages
in an open state,

Fig. 3 shows a schematic detail of the part of the pressure
regqulating arrangsment of f£fig. 2 with the tunable passages in a
closed state,

20 Fig. 4a and 4b show a schematic view of a part of an
alternative embodiment of the pressure regulating arrangement,

Fig. 5 shows a schematic view of a part of another azlternative
embodiment of the pressure regulating arrangement, and

Fig. 6 shows a schematic diagram of a system provided with a

25 pressure regulating arrangement according to the invention and an on-
line sample analyzing arrangement,

Fig. 7 shows a schematic diagram of another embodiment of a
system according to the invention, and

Fig. & shows a schematic diagram illustrating a possible system

30 for performing the method according to the invention.

Fig. 1 shows a system for performing parallel chemical
experiments, such as small-scale “high-throughput” experiments. The
system comprises a plurality of flow-through reactors 1, which are

35 arranged in parallel, e.g. the system includes at least 8, but
possibly 16, 32 or more reactors. Bach flow-through reactor 1 has a
reaction chamber la, at least one reactor inlet 1b and a reactor

outlet 1lc. The reactor inlet 1b is connected to the feed conduit 2,



20Fi g. 4a and 4b show a schematic view of a part of an alternative
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Otherl&“”ﬁ¥%s%ﬂ£§ ggg&fstfdgagrégkaeﬁgg%'ﬁl%ﬁléﬂ]comprises a passage 5 for
reactor effluent with an inlet 5a connected to the reactor ocutlet lc
and an outlet 5b for discharging reactor effluent. In the embodiment
shown in Figs. 2 and 3 the passage 5 has an elastic deformable wall
member in the form of a deformable tube 6, preferably made from an

20 elastomer material.

The arrangement 4 further comprises a pressure chamber 7 in
which the passage 5 with the deformable tube 6 is located. The
pressure chamber 7 is connected to a high pressure gas source 8 via a
gas feed line 9 through which a control gas, e.g. pressurized air,

25 can be fed from the source 8 to the pressure chamber 7. In the gas
feed line 9 a control valve 10 (see Fig.l) is provided which can be
opened and closed accurately to regulate the gas feed to the pressure
chamber 7. The pressure chamber 7 can be pressurized by filling it
with the contrel gas. The pressurizing process is controlled with a

30 pressure controller 10a which has a pressure sensor {(not shown) to
measure the pressure in the pressure chamber 7. The pressure
controller 10a is also connected to the control valve 10.

The passage 5 is an actively tunable passage for reactor
effluent which functions as a valve. The deformable tube 6 is

35 deformable by a pressure difference between the valve control gas
within the pressure chamber 7 and the pressure of the reactor

effluent within the passage 5. The inward or ocutward movement of the



of the flow can be regulated. In this enbodi nent for each reactor
only one inlet Ib and one feed conduit 2 is showm. However, the
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difference between the feed pressure of the reactant and the reactor
pressure is preferably less than the difference between the reactor
pressure and the discharge pressure at which the samples are
25 collected. Instead of a sample collection device 12, analyzer device
11 could also comprise an on-line analyzing device as is shown in
Fig, & and will be described hereinafter. '
Rnother embodiment of an actively tunable passage with the same
working principle as the embodiment cof Figs. 1-3 is shown in Figs. 4a
30 and 4b. In this embodiment a central gas line 9 extends coaxially
through the passage 5 for reactor effluent. The control gas line 9
has a tubular flexible wall member 26, which is arranged within the
passage 5. The control gas line 9 defines a pressure chamber 27.
Control gas is fed to the pressure chamber 27, whereby the pressure
35 in the chamber 27 is increased. The flexible wall member 26 is
expanded and pressed against the wall of passage 5 (see Fig. 4b).
Passage 5 is thus sealed by the flexible wall member 26 until the

pressure in the reactor 1 approaches the pressure in the chamber 27
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wal | negbef-tBéoidh expansied ianchiphessedragajdistint frarakl. afacpassage 5

(see Fi %3% Pa sagf_hSSi S ]t:ehuc .seaé ed b]y 1tahe %Ilexi glg waIIal o_n‘ner
26 unti fghf p‘T"eeasczcﬁfe i'H Ae raé}&f’%r BEmS e riGacRes 34 px?eesr§u‘fge’i n the
chanber iZlet Whiald w Feactesubttliatr tontThactéantoof icleanber i Zoanected
passage, 9fL.eagld Q0,885 Bet URES (DaNGhqed AR LNhealLeQf, BgsSsage 5.
25 Without wishing to be bound to this example the restriction e.qg.
comprises a capillary or a pinhole. Through the feed conduit 2 and
the restriction 63 a reactant, e.g. a fluid, a gas or a fluid-gas
mixture can be fed to the reactor chamber la from a common feed line
64 for all reactors. The shown arrangement with a common feed line 64
30 and parallel feed conduits 2 with restrictions 63 constitutes a flow
splitter 65 which feeds an equal flow to each reactor 1. In this
embodiment of Fig. 6 for each reactor only one inlet 1b and one feed
conduit 2 is shown. However, the skilled man will understand that the
reactor 1 can have more separate inlets for feeding different
35 reactants. The flow through the reactor 1 can be continuous or

discontinuous.



Yet anot her enbodi ment of an actively tunabl e passage with the sane
wor ki ng principle as the enbodi nent of Figs. 1-3 is shown in 5 Fig.
5. The pressure regul ating arrangement 4 according to this

al ternative egRogid®at.CAPRILEST arPaspags: X figr p{gact @5 écé}é'ldta\‘ﬁhré

an inlet 5a connect ed to Ee react or outlet and an outl et
di schar ¢ ket tier Ft%. & 3T FaE s Fe W8S RS A StedEREMT e IRl dERber
in the fwdmeir@pdc&mgr@l@bermaﬂbnamseaeovéhe menbrane 16 is 10

preferably of ric ter t he Q posite side of the
menbr ane 16 i* é‘agror"é:ﬁﬁgdggjl (ﬁyﬁki% %C?th ?ﬂ“@%ﬁ?e % &b 19
whi cle diatizd@sert rieoipe e@lsuwaa.ﬂorjdutmes shéyn vdnribob:.maﬁh cbm'@tdi.ste@ a
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t he menbFane r oug € pressure con the Frenmbr ane 1°s
def or nedflaxid qmwdlagmqmsmam agppuxivzandeddviger £AWn 68c ®fg.t ke passage

such th as%ﬂ?orﬁ!?c%ﬁ@gﬁh 2 § Iﬁé&s%ﬁ Mdmlatéﬁ%eQE@éSWh% HQPéJt%Q”lev%m

the inle becones substantially equal to the pressure in
condui t scaIValF?t it gthe ofhes nERArAOTHi Y &t el copuwehpatden ﬂélrtflo? n‘faﬁ&e
par aid el chLQe@h&fWSO@' WENP&hi BeiHal vk 6r Hei\be aTEQInLSNéToQth@@lEIITnﬁ@@: ®f

plurality of f]owthrough.reac are,arran d rallel.
Each floé,i1 Phr Gifg AP 8Hetor '_:Larthf 5“%]55\,\@ ﬁaﬁ%"é‘r‘: gg Fg € one
react or éeffleent Frandtize reasiwingouedagtorscl Iﬁtelrecamdotomﬂeetwabt)e is

connect edtiacLlie dieed PNyt 2unbighil s LI IRLRA BRSS! bor

63. 25 out wi shin oun IS exa e restric
e.g. conphd §é§1@n@apam91aaaylérp%ssbt:mothéleWn%ebﬁutcné reagriepadinl the

and {de [eskbisti QRe 63 kR8st BN barf: 1@ . Apddeitng Brl@8e UnadyE]l ditdngas
m Xt ure can be fed to the reactor chamber la froma conmon ?eed i ne

64 for aftd PBAEROPETOSHEO TS RBHA AP T aHGONBATE WPER P SR FREYYTS™e 64

?P and lp@év'iJcbekl fcaadb@ma@ugycdz I%Ee’ﬂe}d’ ﬁ&téﬂ cbtai-mseh&aacpxmgi twtﬁfe at;.]

OWSpItt S ahn u 0] to eac re t | S
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condui t QoIlScsimvm;avi:ba\ﬂ\Zeas iaheshsk:hl:]nedigmrl wibhld tedessi.and that the

reackpr 1 canave g sepatah efo'rnlg feedh o, dhbhecent S5
rough t e

reactants. flow't rea cont I nuous or
discont|enpgggments The system comprises a plurallty of flow-through

reactors 1, which are arranged in parallel. Bach f£low-through reactor
1 has a reaction chamber la, at least one reactor inlet 1b and a
reactor cutlet lc. The reactor inlet 1b is connected to the feed

25 conduit 2, which is provided with a flow restrictor 73. Through the
feed condult 2 and the restrictor 73 a reactant, e.g. a fluid, a gas
or a gas—fluld mixture can be fed to the reactor chamber la from a .
common feed line 74 for all reactors 1. The shown arrangement with a
common feed line 74 and parallel feed conduilts 2 with restrictions 73

30 constitutes a flow splitter 75 which feeds an equal flow to each
reactor 1. The flow restrictor 73 can comprise a capillary.

Through the feed conduit 2 and the flow restrictor 73 a

reactant, e.g. a fluid or a gas can be fed to the reactor chamber la.
In this embodiment only one inlet 1b and one feed conduit 2 per

35 reactor is shown. However, the skilled man will understand that the
reactor 1 can have more separate inlets for feeding different
reactants. The flow through the reactor 1 can be continuous or

discontinuous.



The pressure regulating arrangenent 4 in Fig. 6 is equal to the one
shown in Figs. 1-3 and for its description reference is made to the
correspondi ng description hereabove. Each outlet 5b of the system of
Fig. 6 is conmesghsttetn @f camhDredrtanal yneacdeniaoglifi conbi€lt ablet tiow

shown enbodi ne L. §o rises a.sele a n selecti
put one of the“ B0t & slSSBrom%d Wfé{ corrt‘éruérﬁmglétet(g ?%%\hwvﬁ%ﬂhg@ BT RG O\ﬁ%wt
devi ce (AD). 66,2 @ogsikleanbbdiomatoegp@philor r@shasstiopedé r:@rrebetrollable

devi ce. The3edeahgl MRS LAN A 2P PULs{deBLRC I RAE B, flad LUl

conmuni cat 1 on ste ecto 67. Wih this ana yzer device
a sanpl e igfdivhduagdf bw@ﬁeswrwv@nmotlﬁé r BHEVBE s Jtn Gapreferandl yzed by

the devi cguB8imMY L&e tﬂ%wetéétﬁ@tl&tsormt@& rceﬁﬁt,zt!tmoﬁ@&ﬁtl%ﬁe 1 oSt
directed to the waste collector 67. This results i'n a nmethaod wher ei n

sequent | ATSEREARIY &0 ofhe HBY cFaty dRtdaSERpPess DPEeFhAve) BLER WsEPECRTSe tO
chem cal wigacti-ansih rhﬁ}i‘lﬁaf,i&ﬂe.(%&@b@rr%s&rﬂf&rﬁev6 ordiediém sparal | el .

Dependi n the anal Qn t he nu ctors, also
mor et harP SRR OB Ty Y d0rn e STl B o pEAPRREPERd of
an ond | nrengnal ez ngaaziem eéfhgentsis tﬁmmexamnllegdlﬁ:l'alrgedam af fanglee
anal yzer &qié&_elolilC%Eaﬂn@rsf‘WthﬁoéalnaBE'é}ﬁlgg%'icﬁt %ﬁ Sfchgnghown in

Fig. 1 could be used g system formng parall el
chem cal #%epefinfedesicerhél ?f’értaé'—ﬁt‘féb\hpltﬁge%lt&eﬁl‘Eﬁélalctlyb%ﬁkpressure

f1 ow t hr autglh r6 ERGL 95 ScihneWhbd Ak ecambanged vz8r pafakkebi 4Eagh shown in
flowthrou h rea 1 has a reaction chanber |a, at |east one
Leation Tt 6 RRAAR 1 e T G RLnERY SRR S o Pe T eE TEITes 65

conneict edntrtmhtdsml bebsk2ivetongiti on@, oiMihe bdckppe oativede dowi dd Lax fdumlets

restrictor Thr h t.he feed,condui n res rlctor 73 a
react ant, " fi.n ﬁg‘gﬂ ,ca?ac(iarésmorh gngaé"g&ﬁm% ge% dr% an be fed to

t he reactQﬁSCbh@tm:tegrditah foroen wasso ppeT opet: ldnElGel goer all reactors 1.
The shown a”%ﬁgﬁi@“% Whddhed ngnféf%@rkéﬂﬁnypéfﬂl@i”fﬁ{;énﬁ'cai eed

conduits 2 with restrictions 30 constitutes ™a flow s tter
whi ch fee%@eéhm%&ﬁa’rsqurlt oTIEGa@HS‘F%c?P’BPrlPESTﬁePthré\Jvl*ﬁéﬂfr fxeor 73

can cQPrifeugh G@RLLSA Y., which aI@rz&liQH écheinf E@Palcl‘éﬁ!duméchzf%\ﬂ-tﬁn%ugh
flow restrictor 73areactant e. ? a gas can be fed t

her eacURCERATDAR | 5 ZRR et Samd fertt ARG e GO b HiTd e
f eed conditidt aZrepﬁmB&wﬂaeths iThe Stefior mw@vetb :tsheoﬁrkdddeedtdr&ﬁtew |l
unde_rstagtd that dt %tO{l J_:L can have %Egar %tg §3

f eedi ng ctRAES . LSrRE T t"ﬁro&g hes? aJC? 'caertgbe
conti nUOLuapéildhySCmhwwughouhe feed conduit 2 and the restrlctor 83 a

25 reactant, e.g. a fluid or a gas can be fed to the reactor chamber la
from a common feed line 84 for all reactors 1. The shown arrangement
with a common feed line 84 and parallel feed condults 2 with
restrictions 83 constitutes a flow splitter 85 which feeds an equal
flow to each reactor 1.

30 The reactor outlet lc of each reactor 1 is connected to a
common discharge line 86. In the common discharge line 86 a single
backpressure controller 87 is provided with a discharge outlet 88 for
discharging reactor effluent coming from all the reactors 1. This
system is used in a method for performing chemical reactions,

35 preferably at a high pressure. Typically in this method the pressure
difference over the restrictions 83 is lower than the pressure

difference over the backpressure regulator 87. This system can also



Downstream of each reactor 1 an acconpanyi ng controllable flow
restriction 76 is provided which is connected with the reactor outl et
lc. In a possible enbodi nent each flowrestriction 76 is controll able
i ndi vi dygl $XoviWbé G thes Uéﬁaiylzmnf c@y%@mn\elee&f‘o“%@caom%% deiEh@ S

i ndi vi dual backpressure controller. However, in a preferre '
embodi mMBAFKRITESRFH\GOPEER % ons 76 are connDnIy control |l abl e, nost
preferably in the way that is described hereabove with reference to
Figs. 1-6. In any way the flow restrictors 76 function as
backpressure controllers. Fromthe outlet of each backpressure 10
controller reactor effluent is for exanple discharged in a sanple

col l ection container 13 which can be analyzed in an off-1line

anal yzing device. Alternatively, the outlet of each backpressure
controller is connected to a cormmon anal yzer device 61 as is shown in
Fig. 6, which in the shown enbodi nent conprises a selector valve 65
15 which can selectively put one of the backpressure controller
outlets in fluid communi cation with an anal yzi ng device, e.g a
gaschromat ograph or a mass spectroneter device 66. In Fig. 8 another
system for perform ng parallel chem cal experinents is shown. The
system conprises a plurality of flow 20 through reactors 1, which
are arranged in parallel. Each flowthrough reactor 1 has a reaction
chanmber |la, at |east one reactor inlet Ib and a reactor outlet Ic.
The reactor inlet Ib is connected to the feed conduit 2, which is
provided with a flow r restrictor 83, e.g. a capillary. Through the
feed conduit 2 and the restrictor 83 a 25 reactant, e.g. a fluid or a
gas can be fed to the reactor chanber la froma comon feed Iine 84
for all reactors 1. The shown arrangenent with a common feed |ine 84
and parallel feed conduits 2 with restrictions 83 constitutes a fl ow
splitter 85 which feeds an equal flow to each reactor 1.
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30The reactor outlet |Ic of each reactor 1 is connected to a conmon

di scharge line 86. In the common discharge line 86 a single
backpressure controller 87 is provided with a discharge outlet 88 for
di scharging reactor effluent comng fromall the reactors 1. This
systemis used in a method for perform ng chem cal reactions, 35
preferably at a high pressure. Typically in this nethod the pressure
difference over the restrictions 83 is lower than the pressure

di fference over the backpressure regulator 87. This system can al so
be provided with a anal yzi ng devi ceci(amag shown) downstream of the
backpressure controller. CLAIMS 1. A systemfor perform ng parallel
chem cal experinents, said systemconprising an array of parall el

fl ow t hrough r aagdten Sor@addrmirgmaralisichgmigalre@paivients, shidisistm camprieiagt or
inlet and [ r nn o the.reactor c er rein
downst r ea I eLatsRrarBb Siroff BRI Fatr o il b Blor SRR L4 B g
ar r angeneriletiasd presgtod edtlet eennaeied ipdhgrepedondhambergwhereindewnstreemmf essur e,
the press oy S i e
passage. 1 or Eaa B S0 R e R o Rl 0 4ol
out | et andegfalingtheapactas pregeuse ibg BPTRYr ‘eaative aerngement comprising 8duced

pr eslsu [ e \&bﬁ\/@lyrt@ﬁaac‘ﬁa?éagemegsrcg;aemeént m’t?gﬁ ereeec%rheﬁgci%tthé/@a&bmu{ e
regulatin rra cO rsin n active unanl € passage
arranged AP0 PhEUBLOE GRS PRt EIReR A P (RHESCA B U PIBRAEGTS
wher ei n t heacke pievalry, thangibéd prepassegdatingarrangemsabdoenpieinb en attvelgause
vari ation t ef f i 0SS-sect | of .t S rein the
rovabl o el bagsaBs iAo A BEag el lealo Mmoo BASRRLE, IEL P D | <
filled w mherindbhactivtly tuasble pagshge hatta mb@bleovaities tongsebreyariationswi the

towards t RRe&il OSEEL- QR8T btk ddsddae reactor pressure is |ower than the
control gas pressure and i s noved towards the open position if the

react or pMesSifrthe BRvaiRIaeTPRE ITp sPRiBY WA 3 cHP®aR pleasuUre ARPMITEWBICHISt he
syst em f ufildietithGOIBRIrd 988, sBciPhaSRsImBvab@ thértdr & mdved &irdsathe EiBSed
pressure of.ghg,ﬁontrpbﬂgas i.n thewgrﬁ%sune chanber . r%” Sgstem
accor di ng PPEVC A MATERCOLHET LS {ME" BB B8N R A S IRAI RO | exi bl e
wal | menmbéwathsftheopen pokidorait thie vescior pressund excpedsstbe eorftrol gaseeestare, and

ef fl uent, i r ' e
From a pr SRl Ind el en AR ot EREs Sp st S Al NE L S B So PR AEY
control gé&entiohgasdn thepressyacbanbrinber and bei ng def ormabl e by a

pressure di fference between the control gas within the pressure
chanber and the pressure of the reactor effluent within theﬁéassage,

and wher en t he¥ perardyIade e MG IRINDE Mgvable BRYRSRERMPRTFS @flsxible
conpri ses wall pembsidefinifg thie =0t yeBturiableGRaBddge forrdietop eMBE vehich wdllhe

whr ei n CRETFRERPAFEER 1ol RO Resgo il ERPETT GBEREARE! ng { ho
i nl et and membeoheirigsn carftact with A cerdtobgasdh sdidiprssupaspate; andtieiry

def or bl j f th
erorma %efBHPa%he! fﬁr&%ﬂ%ﬁtﬁﬁg&cg%ﬁkgﬁﬂ c%\foﬂgéé’bﬁthﬂftﬁéﬁ:‘é%ﬁrﬁ the

contr ol gas 1S I gher € pressure O__ reactor e _ent. 4,
Syst em ac &taretienand e erespure of thorpaeter efflyenbwithinetop ppesagland whafsisythe s a

def or mabl @etive pressure regulating arrangement further comprises a pressure controller to control

the pressure of the control gas in the pressure chamber.

3. System according to claim 2, wherein the flexible wall member is a deformable
tube connecting the inlet and the outlet of the reactor effluent passage, which
deformable tube is arranged to be closed when the pressure of the control gas is higher

than the pressure of the reactor effluent.
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menbrane. 5. System according to one of the clainms 2-4, wherein the
flexible wall menber conprises an elastonmeric material. 6. System
according to any of the preceding clains, wherein the flowthrough
reactors each have a gas feed passage and/or a fluid feed passage
connected to the reactor inlet wwith a flow control arrangenment. 7.
System according to any of the preceding clainms, wherein an anal yzer
device is connected to the outlet of the actively tunabl e passage of
the reactors. 8. Systemaccording to claim7, wherein the anal yzer

devi ce conpri s8gstan aeooplig to elaine g vitereitie iflegble will mEyi5érasra defe@ktbieng t o

claim7, wherein the anal yzer device conprises an on-line anal yti cal
me&nbﬁaene ;
appar atus connected via one or nore selector valves to the outlets of

the reactors via the outlets of the actively tunabl e passages. 10.

Met hod forg peféﬁ{téﬁn Qﬁcogdgyg%%ﬁé oﬁﬁé’aéihg%ﬂi ameeemﬁeeﬁ&ibg\%@gﬁ%ybe9f

paral l el flow throug ors is used, 6ne or nore

r eact ant ( $yMpiEeAgn elastomedmmalgdalor nore common feed lines to each of
the reactors, the flow fromeach feed Iine being divided over the
reactors hy providing between each reactor and the feed |line a flow

: ( . ( |
restrictof; saP¥F9T BWOrEGL'P ABY YrhpRrathRiine fiims. phrersbeliey-brrughpi )
bet ween t eaclorsshch had: Afed fedtiepdsenetapt/or & Med e padsbge tdhnbdied fodREt Or S

bei ng active]y. | at.ed b t | east one backpressure regul ator that
is provi dé%?ck%wk‘i?’ll‘l’bahﬁ%?‘”?& gar%'%'{] s, whi ch backpressure regul at or
conprises downstream of each reactor, an individual active pressure

regul ating ar r%@ﬁ%@é&m@ﬁo er b ;%(reéceg%'cﬁa%é?%é@ﬁ arnea%(g r dBiéeSig Ul €

the pressure regulatin rrarigenmen rising an actively tunabl e
passage f 6?"%@88%%”“3 éﬁFt%F efdbr a@iﬁ‘%‘hm&ﬁb'? ppsagediteeederst o the reactor
outlet and an outlet for discharging reactor effluent at a reduced
pressure with éespect to the reactor pressure, wherein the actjve

pressure Pegul 2IGRHRCPIHNGIR AR 7 ERTEIN e analyzendqyics SPPPTSER AI5RRPBassage
arranged adlletthom dedissage for reactor effluent of each reactor, wherein
t he
g System according to claim 7, wherein the analyzer device comprises an on-line
analytical apparatus connected via one or more selector valves to the outlets of the

reactors via the outlets of the actively tunable passages.

10. Method for performing chemical experiments, wherein an array of parallel flow
through reactors is used, one or more flows of reactant(s) being fed from one or more
common feed lines to each of the reactors, the flow from each feed line being divided
over the reactors by providing between each reactor and the feed line a flow restrictor,
said flow restrictor producing a pressure drop (AP,) between the feed line and the
reactor, the pressure in the reactors being actively regulated by at least one
backpressure regulator that is provided downstream of the reactors, which backpressure
regulator comprises downstream of each reactor, an individual active pressure
regulating arrangement for actively regulating the reactor pressure, the pressure
regulating arrangement comprising an actively tunable passage for reactor effluent with
an inlet connected to the reactor outlet and an outlet for discharging reactor effluent at a
reduced pressure with respect to the reactor pressure,

wherein the active pressure regulating arrangement comprises an actively tunable
passage arranged at the passage for reactor effluent of each reactor, wherein the

12



actively tunabl e passage has a novabl e nenber to cause variations of
the effective cross-section of the passage, and wherein the novabl e
menber is in contact wwth a conmon pressure chanber which is filled
with a control gas, such that the novabl e nenber is noved towards the
cl osed position if the reactor pressure is |ower than the control gas
pressure and is noved towards the open position if the reactor
pressure exceeds the control gas pressure, and wherein the system
further conprises a pressure controller to control the pressure of
the contr cdcti@@aurhametdaes@emssumv@m@mbabemb calsehacdtipriessny dfet@gul at or
has a pass ctor effluent connected to the reactors, said

passage hav ?%ﬁée%'oada@ﬁﬁ?séggeoﬁf‘ et for discharging reactor effl uent,
t he bac kpmhs@urr he meyatilamembgrividwontad with jarcemswn @redswp clighiey whiehvseen

each r eac %PIE'-BI a§fs'[lé’t¥ ﬂﬁt tﬂ%’[‘nlogﬁqlé'\#marﬁgerdssql e‘a%\%{r étﬂg@m&{l‘?

pressure g? e reac
Vet hod ac®ep vifthe @aéﬁoaprﬁﬁsme Is Jghvesr Bian the coglsal s prevsyrarndgs meved ai m 6

is used. tdwhardd\VBb Besh ao@morpﬁfhtecpéar&dagr@s&@@mee@d thé @@mﬁot 3 prdaBieChiy @
systen1acc%rd|nﬂ to onF the clains 1-9 is used
erein the system urther comprises a pressure controller to control the pressure of the
control gas in the pressure chamber which backpressure regulator has a passage for
reactor effluent connected 1o the reactors, said passage having a discharge outlet for
discharging reactor effluent, the backpressure regulator producing a pressure drop (AP;)
between each reactor and the discharge outlet which is greater than the pressure drop

{AP4) between the feed line and the reactor.
11. Method according to claim 10, wherein a system according to claim 6 is used.

12.  Method for performing a chemical reaction, wherein a system according to one of

the claims 1-8 is used.
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