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报 告 简 介  

Underground hydrogen  s to rage  (UHS)  in  porous  rocks  i s  a  p romis ing 
so lu t ion  fo r  la rge ‑sca le  energy  buf fe r ing ,  but  hydrogen’s  s t rong 
reac t iv i ty  wi th  minera l s  and mic roorgani sms  in t roduces  uncer ta in t i e s  for  
re se rvoi r  per formance  and  sa fe ty .  Thi s  seminar  h ighl ight s  recent  
exper imenta l  advances  tha t  c la r i fy  both  abio t ic  geochemica l  and  b io t ic  
mic robia l  p rocesses  re levant  to  UHS.  High‑pressure ,  h igh‑ tempera ture  
ba tch  exper iments  on  rese rvo i r  rocks  (>100 ba r  H₂ ,  100   °C,  >4 weeks)  
were  des igned to  d i s t ingu i sh  hydrogen‑ induced e f fec t s  f rom na tura l  
f lu id- rock in te rac t ions .  Whi le  hemat i te  showed no measurable  reduct ion ,  
observed pe t rophys ica l  changes  in  Buntsandste in  were  main ly  d r iven by  
anhydr i t e  d i sso lu t ion  unre la ted  to  hydrogen.  In  cont ras t ,  py r i t e -bear ing  
Greensand  exhibi t ed  c lear  hydrogen reac t iv i ty ,  suppor ted  by  
mic ros t ruc tura l  changes ,  Raman spec t roscopy ,  gas  ana lyses ,  and 
magne t ic  suscep t ib i l i ty ,  though  no  c rys ta l l ine  py rrho t i te  formed.  Overa l l ,  
hydrogen exposure  d id  no t  degrade  pe rmeabi l i ty  or  poros i ty .  Th i s  s tudy  
a l so  addresses  mic robia l  hydrogen consumpt ion ,  a  ma jor  bar r i e r  to  UHS.  
We in t roduce  rea l ‑ rock mic romode ls  tha t  capture  na tura l  minera logy  and  
gra in-surface  fea tures ,  enabl ing  pore ‑sca le  v i sua l iza t ion  of  mic rob ia l  
coloniza t ion  and b iof i lm impact s  on  f low.  Ear ly  resul t s  show s t rong l inks  
between minera l  su r faces ,  mic robia l  d i s t r ibut ion ,  and gas  consumpt ion .  
Wi th in  the  ongoing EU HyDRA projec t ,  these  approaches  a re  expanded 
to  rese rvoi r  mic robia l  communi t ie s  to  improve  r i sk  assessments  and 
mit iga t ion  s t ra tegies  fo r  sa fe  UHS dep loy ment .  
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报 告 人 介 绍  

Chaojie Cheng is a senior researcher and group leader in the 
Structural Geology Department at the Institute of Applied 
Geosciences, Karlsruhe Institute of Technology (KIT). His research 
focuses on fluid flow in fractured porous media, fluid-microbe-rock 
interactions, and experimental rock mechanics, with applications in 
underground hydrogen/CO₂ storage, geothermal energy, and 
sustainable subsurface engineering. He leads the Coupled THMC‑B 

Research Group, combining microfluidics, core‑scale experiments, and reactive‑transport 
analyses to better understand long‑term reservoir behavior. Dr. Cheng earned his Dr. rer. nat. 
in Hydrogeology from the GFZ Helmholtz Center for Geosciences and the University of 
Potsdam in 2021, and holds an MSc in Geotechnical Engineering and a BSc in Engineering 
Geology from the China University of Geosciences. His professional career includes 
positions at KIT and GFZ, where he contributed to or led major EU and national projects on 
underground hydrogen storage (EU HyDRA), CO2 sequestration (CO2 cycle), and 
geothermal exploitation (EU MEET). He has published scientific papers in journals such as 
JGR-SE, GRL, Solid Earth, RMRE, and IJHE, and has served as a reviewer for multiple 
scientific journals and as a convenor for InterPore, CouFrac, and DGGV (The German 
Geological Society) annual conferences.  
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