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Table S1. Surface analysis of mica substrates by EDS

Concentration Pure Mica After ageing Change due to ageing
(Molarity)

wt% | wt% | wi% | wt% | wi% | wi% | wi% | wi% | wi% | wi% | wi% | wi% | wt% | wi% | wi%

Si C @] Al K Si C O Al K Si C 0 Al K

Hexanoic Acid

102 204 | 28 | 501 | 188 | 79 | 198 | 49 | 518 | 172 | 6.3 06| +21| +1.7| -16| -1.6
103 221 | 24 | 496 | 182 | 7.7 | 187 | 39 | 524 | 183 | 6.7 -34 | +15| +28 | +0.1| -1.0
10° 237 | 31 | 460 | 194 | 78 | 202 | 42 | 505 | 179 | 7.2 35| +1.1| +45| -15| -0.6
107 217 | 26 | 476 | 197 | 84 | 189 | 33 | 51.7 | 185 | 7.6 28| +0.7| +41| -12| -0.8
10° 211 | 29 | 492 | 193 | 75 | 20.7 | 3.4 | 484 | 19.1 | 8.4 -04| +05| 08| -0.2| +0.9

0 215 | 37 | 468 | 198 | 82 | 215 | 3.7 | 468 | 198 | 8.2 0 0 0 0 0

Lauric Acid

10? 223 | 38 | 447 | 201 | 91 | 194 | 7.0 | 468 | 19.7 | 7.1 29| +32| +21| -04| -2.0
103 224 | 24 | 465 | 204 | 83 | 21.7 | 40 | 488 | 186 | 6.9 -0.7| +16| +23 | -18| -14
10° 219 | 27 | 471 | 197 | 86 | 220 | 39 | 481 | 178 | 8.2 +0.1| +1.2| +1.0| -19| -04
107 217 | 28 | 487 | 191 | 77 | 214 | 37 | 482 | 193 | 74 -03| +0.9| 05| +0.2| -0.3
10° 232 | 31 | 469 | 187 | 81 | 19.7 | 38 | 50.7 | 179 | 7.9 -35| +0.7| +38| -08| -0.2

0 215 | 37 | 468 | 198 | 82 | 215 | 3.7 | 468 | 198 | 8.2 0 0 0 0 0

Stearic Acid

102 211 | 33 | 467 | 202 | 87 | 202 | 6.7 | 471 | 193 | 6.7 09| +34 | +04| 09| -20
103 222 | 34 | 453 | 203 | 88 | 221 | 6.1 | 464 | 189 | 6.5 01| 27| +11| -14| -2.3
10° 226 | 29 | 454 | 195 | 96 | 208 | 44 | 478 | 19.7 | 7.3 -18 | +15| +24 | +0.2| -2.3
107 234 | 26 | 470 | 187 | 83 | 205 | 3.6 | 502 | 179 | 7.8 29| +1.0| +32| 08| -05
10° 231 | 31 | 452 | 199 | 87 | 196 | 40 | 500 | 195 | 6.9 35| +0.9| +48 | -04| -1.8

0 215 | 37 | 468 | 198 | 82 | 215 | 3.7 | 468 | 198 | 8.2 0 0 0 0 0

Lignoceric Acid

102 228 | 31 | 471 | 179 | 91 | 194 | 68 | 487 | 178 | 7.3 34| +3.7| +16| -01| -1.8
108 219 | 29 | 475 | 189 | 88 | 20.7 | 56 | 455 | 198 | 8.4 12| +27] 20| +09 | -04
10° 235 | 28 | 457 | 191 | 89 | 198 | 45 | 483 | 195 | 7.9 37| +1.7| +26 | +04| -1.0
107 233 | 35 | 445 | 193 | 94 | 209 | 51 | 491 | 184 | 6.5 24| +16| +46 | -09| -2.9
10° 217 | 31 | 470 | 201 | 81 | 214 | 42 | 482 | 186 | 7.6 -03| +1.1| +1.2| -15| -05

0 215 | 37 | 468 | 198 | 82 | 215 | 3.7 | 468 | 198 | 8.2 0 0 0 0 0
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Figure S1. Total Organic Carbon (TOC) determination of pure and aged mica substrates (blue

line represent the pure mica substrate and grey line represent the aged mica substrate)
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X-ray Diffraction (XRD) Measurements

XRD is most commonly used to measure bulk mineralogy 1. The XRD patterns of pure and
organic aged mica samples are shown in Figure S2. The measured XRD spectra for (Mica Pure
— blue line) showed oriented mica, silica and zeolite *; In addition to this, XRD spectra for
(Mica Organic —red line) depicted oriented mica superimposed on muscovite/illite pattern with
presence of silica and zeolite crystals. These minerals are also abundantly found in shale cap-
rock, which makes mica a perfect proxy for cap-rock in pristine form for investigating the

effects of organics on wettability.
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Figure S2. XRD spectra of Pure and Organic aged mica substrates.
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