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1. Introduction  

The inflow of reservoir water, i.e. highly mineralized brine, is an inevitable phenomenon during the 

exploitation of natural gas and crude oil reservoirs. The current practice of its management consists 

mainly in preliminary treatment and re-injection into disposal wells. Oil and gas companies bear the costs 

of water treatment and injection, without any major economic or technological benefits. When the 

profitability of hydrocarbon production decreases the disposal of produced water begins to play 

a significant role in the rational management of the oilfield. Produced water, treated so far as a waste, 

may become a raw material for the production of potable water and selected chemical elements (lithium, 

iodine, bromine) [1]. This work is a part of the CompLithium project which aims to develop 

a comprehensive technology for the recovery of lithium and potable water from domestic reservoir waters 

in Poland using combined sorption and membrane techniques. The aim of this paper is to provide basic 

information on constituents of produced waters, how they influence on lithium recovery and how they are 

eliminated using sorption techniques. For this purpose the chemistry of five different reservoirs waters 

were studied in detail and a treatment scheme for brines was proposed. As a result the minimum treatment 

requirements for water before lithium recovery were established.  

 

2. Experimental 

The physical and chemical properties of produced waters were measured in accordance with [2]. The high 

content of oil and grease and suspended solids in waters was identified as a major challenge in water 

chemistry as these constituents may hinder the performance of lithium selective membranes causing their 

fouling. To eliminate these compounds a fixed bed adsorption using a modified biomass described in [3] 

was performed.  

 

3. Results and Discussion  

Oily brines are the most difficult wastewater to treat due to its complex chemical composition. The 

hydrophobized biomass used as an adsorbent material in a filtration column significantly reduces oil 

content, even up to only 5 ppm. The surface roughness and hydrophobicity of biomass contribute to its 

high sorption capacity towards hydrocarbons. The low flow rate, at the level of 10 ml/min, increases 

sorption efficiency due to higher contact time between fluid and adsorbent. At optimal tested parameters 

the removal efficiency for oil was 98 % wt. The total suspended solids exceeding 2 microns in size are 

also reduced by more than 96 % which is promising as smaller particles did not contribute to the 

permeability reduction of membranes during lithium recovery. The water turbidity decreased from over 

400 FTU to 18 FTU. The applied treatment greatly reduces the concentration of scaling ions and so the 

concentration of SiO2 is reduced by 81 %, Ba2+ - 46 %, Fe2+- 39 %, Mn2+ - 5%, SO4
2- - 52 %. The 

obtained results show that adsorption-filtration technique is an efficient pretreatment for produced water 

before its use for lithium recovery. 

 

4. Conclusions  

Lithium is an essential component for the development of electromobility, hence the market demand for 

its production. Produced water is a challenging raw material and more focus on the chemistry of brine 

processing should be given. Conventional filtration technique with a hydrophobized biomass as filtration 

media is able to remove the majority of the brine contaminants offering a cost-effective, flexible and low-

footprint treatment technology. 
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