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Results and Discussion

Introduction

Studies to create more efficient and sustainable processes are in Zaiput system
high demand nowadays, one of those is the implementation of
inline separation methods, which can be used to remove the time
consumed by work-up steps, such as liquid extractions.

Case 1: Water/silicone oil
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In order to explore this possibility, the potential of membrane
. 1IL-900 IL-200
technology was studied for two systems: a small scale flow set-up
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(Zaiput system) and a large scale (500 mL; DSM system), which
needed to be first built-up. Feed 242% 75.8% | 24.2%  75.8%

Permeate | 2.5% 97.5% 0.2% 99.8%
Retentate | 99.5% 0.5% 99.7% 0.3%

Methods

— * Without surfactant: best separation with
The Zaiput system was tested with two cases: \ _— 1L-200

Case 1: Water and Oil =\ * With surfactant: membrane clogged with

80/20 (%v/v) of water and silicone oil M 5 A s Triton X-100 and less efficient separation
Membranes tested: IL-900 and IL-200

Case 2: Polymer (p-BuA)/monomer (n-BuA)

Continuous mixing to stabilize +  p-BuA was synthetized first

IH-NMR analysis
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Case 2: Polymer and Monomer it et YT O aion ”OJ\T{'j@O\[ .k
2 different polymer sizes: 1,000 and 50,000 g/mol nBuA DoPAT p-BuA
Membrane tested: IL-200 j
1:1 monomer (n-BuA) to polymer-monomer unit S
1:1 (v/v) mixture (polymer + monomer)/n-BuOH " < — *
IH-NMR and GPC analysis ' / : "a‘“}/ Mn: 378
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Results and Discussion [ N
DSM system Polymer Polymer
* HAZOP (was made to be able to 50,000 g/mol 1,000 g/mol
safely use N, pressure) ratio m/p (mmol/mmol) | ratio m/p (mmol/mmol)
* P&ID Feed 1.37 1.33
e SOP/Checklist Permeate 1.59 0.70
* Building up the equipment Retentate 1.50 0.70

* No separation for both polymers
* Exit flows were similar: membrane not clogged
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Conclusions and Recommendations

The P&ID and safety assessment have been made for the DSM

T [ Pt P2 J

%ﬂ P3 'UHE'FEUE system
v (35 bar) 4 The separation of oil and water without surfactant was most efficient
P N A 4 with the membrane with the smallest pore size
—» " Upon addition of a surfactant, fouling of the membrane was
» - observed
No separation or clogging of the membrane was observed during the
() B o separation of n-BuA and p-BuA
o F-.I:1 . v Recommendations:
PT_ P9/ - :%{w  Adaptation of the protocols for the DSM system are needed after the
PR % P10 first runs
v va ¥ * The usage of a surfactant with a lower HLB and a membrane with a
| bigger pore size for the water/oil separation
ﬁ [;T é{  The usage of a smaller pore size membrane (from DSM system) and
= . - other solvent for the mixture with n-BuOH for the separation of

polymer and monomer
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