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The crucial importance of water handling in oilfield operations
Fluid recovery profile from a selected oil well

| -

& 60000 -
Forecasted production of the reservoir > water
brinein 2022: 80 million m3 of brine daily €
i ~ — S 40000 -
35
Beam pumping _§ 20000 -
unit = o oil
h v,
. 0 | 1
0 10 20

Time, years
(source: doi.org/10.1093/ijlct/cts049)

Narodowe Centrum \
Badan i Rozwoju

Oil production well Water injection wells



Reservoir brines, produced
Typical water treatment scheme | oo el o
natural gas, can be a
3phase- 2 or 3 phase - valuable source of lithium.
separator  separator Crude oil Modern material solutions,
desalting including sorbents made
by 3D printing, will allow
for the effective recovery
of lithium from reservoir
waters.
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The aim of the Complithium project
—_— LIDER ] |

The aim of the project is to develop a technology for the recovery of lithium and potable water

from waste reservoir brines based on combined sorption-membrane techniques. The proposed

solution is a process innovation on a national and global scale. The elements of the novelty are:

** high-porosity sorbents made with the 3D printing technique for lithium recovery with
improved selectivity and sorption capacity;

«* nanofiltration membranes modified with crown ethers for the simultaneous production of

desalinated water and sorption of residual lithium from brines.

Technological readiness level

at the end of the project implementation:
TRL 7: the individual components of the @
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near-real conditions ‘
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principles of operation of individual
system components and process

limitations are kng)w ,
~ 66 ,

” 7 aS 5 ’, R o
wf@?:’«e&‘!-’:ﬁv;&*‘s’-'




Lithium-selective sorbents - Al, Mn and Ti oxides and hydroxides
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Commercial sorbents manufactured by 3D printing
Operational problem: how to apply light and dusty powders on an industrial scale?

L Solving the operational problem
Inspiration: spongy sunflower

pith modified wi nanoarticles Typical extrusions/‘pellets DLP/SLA printer
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Ceramic membranes modified with crown ethers
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Manganese-based adsorbents LIDER .

Behavior of manganese-based ion sieves
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Lithium ions are introduced into the manganese compound to form a spinel
structure through heat treatment. Subsequently, the lithium ion is extracted from
the spinel structure by acid treatment, with a proton replacing Li* to form a lithium
ion sieve without changing the crystal structure. In the presence of multiple ions, the
lithium ion sieve has the ability to screen and remember a target ion, which is called
the ‘ion sieve effect’.

In this study LiMn,0O, was synthesized according to method described by 8

K. Sato, D. Poojary, A. Clearfeld in ,,The surface structure of the proton-
exchanged lithium manganese oxide spmels and their lithium-ion sieve
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Lithium recovery from a ,,model” water (1M
LiCl in distilled water) using LiMn,O, powder
was 27 mg/g.

For real reservoir water the sorption
capacity (SC) was 15 mg/g.

At pH = 10 the sorption capacity was 20
mg/g, at pH=4 - 3 mg/g.

Li:Mg ratio 1:1000 - SC = 8 mg/g
Li:Ca ratio 1:1000 = SC=19 mg/g '
Li: Na ratio 1:10000 - SC = 18 mg/g
Li:Fe ratio 1:100 - SC =22 mg/g
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Reservoir water chemistry and its impact on lithium recovery
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