
 Mapping the effect of salinity gradient ΔS = SSP - SP 
Mechanisms still debated[3] 

→ Compromise between IFT ↗ vs surfactant desorption 
 
 

   
   
  

 History matching noisy data w/ 12 uncertain parameters  

 Reservoir modeling to assess feasibility of cEOR methods 
 Common approach: studies at small scale [1] 

Laboratory recovery tests         +              Numerical simulations 
 
 
 

 Need to improve models robustness & predictive capacity 
→ Design a consistent set of recovery experiments w/ the most informative observations 
→ Focus on surfactant adsorption: highly uncertain, though critical for the process economics 
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Introduction Results 

+ Insight into mechanisms 
+ Chemical design 

- Only a few experiments 

+ Fast 
+ Systematic sensitivity studies 

- Model reliability 
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 Synthetic numerical model 
→ Water-wet sandstone core [2] 

→ Baseline production data from “Surfactant-Polymer – Polymer – Brine” floodings 
  

 
 
 
 
 
 
 
 

 Mechanistic modeling of cEOR w/ OpenFlowTM 
 
 

Methodology 
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Polymer: 
↗ water viscosity 

Surfactant: 
↘ InterFacial Tension 

↗ oil & water relative 
permeability + mobile oil  

Exp Size of SP Surfactant concentration Salinity gradient SP vs P Oil recovery 

1 0.5 (Pore Volume) 3.5 g/L -20 % 84 % 

2 0.5 3.5 0 57 

3 0.3 3.5 -20 52 

4 0.5 2 -20 64 

5 0.4 3 -20 75 
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R = f(Cpol g/L) 
𝑁𝑐=

𝑅𝐶𝑝𝑜𝑙𝜇𝑤 𝑢𝑊

𝐼𝐹𝑇𝐶𝑠𝑢𝑟𝑓,𝑆
 

Conclusions 
 Salinity gradient → great interest for adsorption characterization and inversion 
 Data not equally informative:  + scan (@ end of P) vs - pressure differential 
 Additional 6th experiment  w/ intermediate ΔS: necessary to fully constrain the model 
 Successful application of the inverse methodology on a real set of experiments 

 [1] Alsofi S. et al., 2013, J. Petrol. Sci. Eng. 111. 
 [2] Yadali Jamaloei B.,2015, Energy Sources, Part A: Recovery, Utilization, and Env. Effects 37 (3). 
 [3] Sheng J. J., 2015, Petroleum 1 (2). 

Mismatch mapping  
over surfactant adsorption 
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Mismatch comparison: 
data worth 

0%

25%

50%

50 75 100
Core position (%) 

Oil saturation (end of P) 

0

150

300

0 3 6PV 

Surfactant 
production (ppm) 

0

0.05

0.1

0 3 6PV 

Pressure  
differential(bar) 

0%

50%

100%

0 3 6 PV 

Oil recovery (%ROIP) 

Simulation
Data

Example of goodness of match 

Picki-up 6 consistent models, only one predictive 
on a 6th experiment (~ exp 1 w/ size = 0.25) 
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Additional oil recovery with ΔS 

mailto:sarah.leray1@gmail.com

