Supporting Information for
Micromechanical Interactions between Clathrate Hydrate Particles
and Water Droplets: Experiment and Modeling
Chenwei Liu'?, Mingzhong Li'*, Chunting Liv', Kaili Geng', Yuxing Li**
!College of Petroleum Engineering, China University of Petroleum, Qingdao 266580, China
?Shandong Provincial Key Laboratory of oil and gas storage and transportation, China University

of Petroleum, Qingdao 266580, China

10 S
5- \
0_' /J Approachig‘g A\ /B

Interaction Force(uN)

Retracting
4—

T T T T T T T T 1
-400 -200 0 200 400
Plate Displacement(um)

Figure S1. Typical hydrate particle-droplet interaction force profile of a measurement cycle in pure CyC5 at 7 °C.
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Figure S2. Typical hydrate particle-droplet interaction force profile of a measurement cycle in pure CyCS5 at

1.5°C.
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Figure S3. Typical hydrate particle-droplet interaction force profile of a measurement cycle in pure CyC5 at

0.7°C.
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Figure S4. Cyclopentane hydrate phase equilibrium conditions. The addition of mineral oil decreases the
cyclopentane hydrate equilibrium temperature at a given pressure. At atmospheric pressure, the hydrate
equilibrium temperature of the CyC5-+mineral oil mixture is about 6.5 °C, while the hydrate equilibrium
temperature of pure cyclopentane is about 7.7 °C.

Table S1 Uncertainties for the parameters in Table 1

Parameter/units Value Parameter/units Value
Ry/pm 26242 (0)/um 201+3
Ry/um 33742 w(d)/pm 225+3
Vy/10'pum’ 6.27+0.20 d/um 3074
®,° 35.5+0.4 0,° 93.7+1.2
hy/pm 64+2 6./° 124.341.1
j/hw/mN‘m'l 48.4+1.6
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Figure S5. Flowchart for determining the rupture distance
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