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NATURAL GAS MIDSTREAM INFRASTRUCTURE GRAND
CHALLENGES REQUIRE ADVANCED CHARACTERIZATION
AND PREDICTIVE CAPABILITIES
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AT THE INTERSECTION OF COMPUTATIONAL MATERIALS
SCIENCE, EXPERIMENTAL CHARACTERIZATION AND

3 DATA ANALYTICS
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PREDICTIVE MODELING AND SIMULATION
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EXAMPLES
FROM PAST AND CURRENT R&D PROGRAMS

1

Controlling microstructure
evolution in extremes across

scales

Understanding
microstructure evolution in
extremes across scales

Characterization
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Solid-Solid Liquid-Solid
Interface Interface

Solid

Oxidation chemistry
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200 nm

Real time in-situ TEM observat i()11 of

the dissohition of PLD Cu thin films on

a SiN substrate during the flow of brine

Bright field image sequence obtained using MOIL

2100 La136 TEM with a high contrast polepiece

and Protochips Poseidon 210 Holder
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[Chee et al., Chemical Communications, 2015]



1 DEGRADATION MECHANISMS AT THE NANANOSCALE
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HOLISTIC STRESS CORROSION CRACKING CAPABILITY
10 FOR ASSESSMENT OF STRUCTURAL INTEGRITY OF PIPING

SYSTEMS
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UPCOMING ADVANCEMENTS OF
CAPABILITIES AND FUNCTIONALITIES

Controlling microstructure
evolution in extremes across

scales

Understanding
microstructure evolution in
extremes across scales

Characterization



MECHANICALENVIRONMENTAL-THERMAL
12 DISCOVERY PLATFORM
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"INTELLIGENT" MATERIALS CHARACTERIZATION
13 CAPABILITY
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INTEGRATION OF MODELING WITH HIGH-THROUGHPUT
14 CALCULATIONS AND COMBINATORIAL EXPERIMENTS
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MOST PttvrilliNki OPPORTUNITIES ARE AT THE
CROSSROADS OF MODELING, STRUCTURE AND
PROPERTY CHARACTERIZATION, CHEMISTRY, DATA
ANALYTICS


