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Introduction

Icr reactars are more and more us2d In chemical Industry lsboratones, 3s the comtinuows production accelerates the developmen of navel products. Howevar, the warkup of e reactor eMuant |5 sl done mastly baich wise and |6 now the bofienack of produst development. Because
liquidHiquid exfraction ks one of e maln warkup aperations, developing 3 mull Elage countar-cumen mizn axracior 31 a typleal laboratory Aow range of 1 to 10 mi min” will enhance the usa of micro reactors for product devalopmeant.

Micro axtractor with pressure controlled pumps

The davalopment of the micra exiractor slarizd with the design of the contzctor for efclent mask transfer betwean the axtract (water) and raMnaiz (heptane) phases. For 2 Taylor iow of water (disparsed phase) and heptana (112 1 ratic) In @ 30 om long and 1 mm wige Tafon tubz, we
obsanved IgUic-IquE] MESE TEREfer comMclents Of 0110 07 £ 107 103l Now r12 of 110 10 mi min™. I 1his Single cannal cONECLor, tha Sxtraction of Denzoic SCi from Wa%er ¥ Neglane resuitad In CoNCentratons St 0% of the 2guIlBnLm valuz DISan tha twa phasss.

Afer the mass Yansfar operation, e organic and aqueous phases wars s2parated through 3 Teflon and 3 glass capliary. The capllary pressure of 400 10 600 Pa In taes 0.2 mm high, 5 mm lang and 10 mm wide =i shapad channzls prevantsd lguid fiowing 10 the incomect exit (1)

The complate extraction devics canelsts of thres stages, conmect=d In 3 courizr-cument fiaw directon (Figurs 1). Each stage conslets of 2 contsctor and 3 £l shapad caplilary Eeparstor. At the oulists of 23ch separalor, twa plezn siectric MCrD PUMES control Ba reepective fiow e, The
pragsure oiffersnce Dehwezn tha twa oubizls of the e2paraiorn must not 2xcesd e caplliary presewrs o prEvent rough. This praesure diference was measur=d and Le&d 38 the input for tha FID cantrolier of the micro pump. This control Ioop succassfuly preventad breakihrough and
Undzelrshic back mixing of e phasss.

A& thres stage counter-curant exdraction simulation was dona welng the obesnved maes ranefer cosfMclents of the comiactor. The modal Elmulation resuits comespondad to the exit concaniratiane of both the extract and raMnake phases for the banzoic ackd extraction from waker o heptane
[Flgurz 2).

Concluslan

Combining micm Sow techinology with micro slactronics rasulied In an extraction davice which |8 ready to usa aE a cominuous work up ling as pan of comtinaue Now proc2ss In 3 micno raactor. The esparation of e exdract and raMnatz phazses |E the most dalicate 38 pragsure disturbances. of
3 faw nundred Pascal will Influencs the performance. Pressune comtrolled micro pumps elmingls thesa disturbances for fiow ralze up 1o S mi min” for each phase In 3 countar-cument fiow regima.
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Figure 1: Flow scheme of three stage counter-current micro extractor
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Figure 2: Simulated and experimental McCabe-Thiele diagram with extraction
efficiency of 90% for 3 stage counter-current micro extractor. Measured start
concentration in raffinate(A and end concentration in raffinate and extract(®)

imoinie wes azpanmemisl UzTabe-Tha s dagn



