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Objective/Scope  (25-75 words)

The global energy transition has elevated lithium, bromide, potash, magnesium, and other mineral resources to strategic commodity status. These minerals can exist as dissolved elements in petroleum brines, geothermal formation brines, and saline aquifers that behave analogously to petroleum reservoir systems. This paper will present application of principles of the Petroleum Resources Management System (PRMS) to solution minerals, developed jointly by ADNOC and DeGolyer and MacNaughton.

Methods, Procedures, Process (75-100 words)

Petroleum evaluation principles, expertise, and resources framework systems are better suited for estimating subsurface solution minerals than mining systems. The case for methodological alignment is technical: lithium and other mineral brines reside in pore space, flow through permeable formations, and are produced through drilled and completed wells. Reservoir management, recovery efficiency, and production optimization are as critical to brine operations as they are to any oil and gas field. 

Results, Observations, Conclusions (100-200 words)

The paper presents an adaptation of PRMS, called the Solution Mineral Resources Management System (SMRMS). It was developed in coordination with  ADNOC in a project application where standard petroleum datasets (well logs, production/injection histories, core data, brine chemistry, etc.) were used to: (1) map mineral concentration and pore volume, (2) estimate in‑place mass, (3) run forecasts to estimate recoverable mass under different development and brine‑management scenarios, and (4) report low, mid, and high recoverable quantities. SMRMS is a transparent, repeatable, and investor‑oriented framework to transition petroleum expertise into solution minerals resources development at scale.  ADNOC has established its own internal system based on SMRMS for solution mineral resources labeled as ADNOC SMRMS (ASMRMS).

Middle East relevance is both immediate and strategic. Oil and gas operations in the Arabian Basin produce significant volumes of co-produced formation water — brine that is currently re-injected or disposed. These formation waters often contain economically significant concentrations of lithium, bromine, magnesium, iodine, and potash etc. The methodology demonstrated here, applying petroleum evaluation tools to produced formation water,  is  deployable by Middle East petroleum professionals using existing skills, existing wells, and existing water-handling infrastructure.

Novel/Additive Information (25-75 words)

Countries are investing in battery manufacturing and electrical vehicle supply chains, creating demand for critical minerals. Middle East petroleum professionals possess the expertise  required to evaluate and develop solution mineral resources, which is a natural and high-value economic diversification pathway within existing capabilities.

PRMS-based evaluation in the form of SMRMS formalizes a petroleum‑industry approach to solution‑mineral assessment. The methodology leverages existing  skills in the petroleum industry and enables  efficient evaluation of brine solution mineral resources.
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