
 
 
 
 

Heriot-Watt University 
Research Gateway 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

Hydrate structural dependency of natural KHIs present in crudes
compared to commercial KHI additives

Citation for published version:
Lesage, N, Abadie, E, Fidel-Dufour, A, Palermo, T, Anderson, R & Tohidi Kalorazi, B 2022, 'Hydrate
structural dependency of natural KHIs present in crudes compared to commercial KHI additives', Paper
presented at 1st European Conference on Gas Hydrates 2022, Lyon, France, 13/06/22 - 16/06/22.

Link:
Link to publication record in Heriot-Watt Research Portal

Document Version:
Peer reviewed version

General rights
Copyright for the publications made accessible via Heriot-Watt Research Portal is retained by the author(s) and /
or other copyright owners and it is a condition of accessing these publications that users recognise and abide by
the legal requirements associated with these rights.

Take down policy
Heriot-Watt University has made every reasonable effort to ensure that the content in Heriot-Watt Research
Portal complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact open.access@hw.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

Download date: 11. Nov. 2024

https://researchportal.hw.ac.uk/en/publications/5234162f-ab3e-4ea1-83bc-df2c356c0c9e


ECGH 2022 – European Conference on Gas Hydrate – Lyon – 13 au 16 juin 2022 
 

 Candidature to the best PhD poster presentation  

 

 Candidature to the best Young Researcher oral presentation (PhD student or young 

researcher – PhD defended < 5 years) 

 

  I want to deposit (end of June, I will be contacted by reviewers) a full document for 

reviewing and publication  

Hydrate structural dependency of natural KHIs present in crudes compared to 
commercial KHI additives  

 
Nicolas Lesage1, Emilie Abadie1*, Annie Fidel Dufour1, Thierry Palermo1, Ross Anderson2,3, 

Bahman Tohidi2,3 
1TotalEnergies S.E.– CSTJF, Avenue Larribau, Pau Cedex 64018, France 

2HYDRAFACT Ltd., Quantum Court, Heriot-Watt University Research Park, Edinburgh, EH14 4AP, 
Scotland, U.K. 

3Institute of GeoEnergy Engineering, Heriot-Watt University, Edinburgh EH14 4AS, Scotland, U.K. 
*email: emilie.abadie@totalenergies.com 

--------------------------- 

Kinetic Hydrate Inhibitors (KHIs) have been available on the market now for a number of decades. 

Although the exact mechanisms by which KHIs inhibit hydrates are not completely understood, modern 

CGI (crystal growth inhibition) test approaches have allowed the selection of additives that act to prevent 

or severely limit crystal growth: a property considered more robust than traditional nucleation inhibition 

(alone) for oil & gas field applications. The CGI procedure is based on evaluating KHIs in the presence 

of small quantities of hydrates (and/or hydrate ‘history’) in order to facilitate repeatability, and to test 

under ‘worst case scenario’ conditions. From a wide variety of studies using this method, it has been 

established that KHI failure appears most commonly linked to a sensitivity to structure-I hydrates in 

(nominally s-II forming) natural gas systems. 

More recently, it has been established that some crude oils show clear KHI properties, in that they are 

able to delay and/or completely inhibit hydrate growth on practical timescales. Here, we report 

experimental results demonstrating this behaviour for a variety of different oils and laboratory test gases 

(CH4, 98% CH4 / 2% C2H6, 85% CH4 / 15% C3H8, and some multicomponent natural gases). Tests 

with some commercial KHI additives using the same gases with real condensate have also been 

performed for comparison. 

Results show that when crudes display notable natural KHI properties, ‘failure’ / massive hydrate 

formation is seemingly governed by the most stable structure-I species present for the gas mix tested. 

In contrast, for crudes with little to no natural inhibition tendency, hydrate growth is in the form of the 

most stable structure-II species.  

This behaviour is very similar to that seen for commercial additives, confirming that these natural crude 

oil KHIs are equivalent in action to synthetic KHI polymers. However, the identities of the crude 

compounds responsible are currently unknown. 


