Abbreviations and acronyms:
· Bwoc – by weight of cement
· API – American Petroleum Institute
· HPHT – high pressure high temperature

Special software required to access data: some files may require the use of special software to view the data that may include
· Microsoft Excel


Methodology:
· Olivine sands were purchased from Reade Advanced Materials and powdered to 30–90 μm with the spex ball mill. The chemical composition of the olivine sands from Reade Advanced Materials is: MgO =45%–49%, SiO2 = 39%–42%, FeO = 6%–8%, CaO = 0.2%–0.3%, Cr = 0.1%–0.4%, Ni = 0.1%–0.3%, Al2O3 = 0.2%–0.8% and Trace Elements = 0.3%–0.5%. It was added to Class-H cement with 0%, 5%, 15%, and 30% bwoc, along with D-air 5000, dispersant CFR-3, and bentonite to make cement at a slurry of density 16.4ppg (1.94g/cm3) and water to cement ratio of 0.38. Portland cement-based Class-H wellbore cement was used in these experiments as it is the dominantly used API cement for HPHT in the Gulf of Mexico. Defoamer, D-Air 5000, cement friction reducer CFR-3, bentonite, cement, and deionized water were all measured to make a 16.4ppg (1.94 g/cm3) slurry. Following API Standard RP-10B, the measured quantity of water was poured in the blending container and a Waring model CB15N blender then turned on to a rotational speed of approximately 4,000RPM setting. The measured Class-H cement powder, D-Air 5000, CFR-3, and bentonite had been dry blended by hand and added, in a span of 15s, to the water at the 4,000 RPM inside the blender. After these 15s, the blender speed was steadily but quickly increased to a setting of 12,000RPM, where the slurry was then mixed for 35s. With the mixing finished, the blender was then turned off and the slurry immediately poured into the curing molds. Brass molds of 1x3in and 1.18x2.4in sizes were prepared by lubricating the interior with WD-40 water-resistant silicone lubricant and letting it soak for at least 5 minutes before flipping the molds over and letting excess lubricant drain out for approximately 5-10 minutes. Once slurry mixing had been completed, it was poured into each mold by use of an icing pouring bag with an attached pointed tip to reduce air bubbles poured into molds as well as reduce wasted slurry. Molds were shaken while cement slurry was poured to reduce air bubbles trapped in the cement. After molds were filled, they were further shaken and prodded with a slim metal rod to promote any trapped air bubbles to rise to the surface, as such defects would have significant consequence on materials characterization and testing results. The molds were covered with clingfilm wrap to prevent any fluid loss by evaporation and set to hydrate at ambient conditions for 24 hours. After 24 hours, they were demolded and immediately submerged in calcium hydroxide solution of ~pH13 and covered with aluminum foil and sealed with saran wrap. The samples in solution were placed in an ESPEC Global-N environmental chamber and cured at 90°C and 95% relative humidity to simulate subsurface wellbore conditions. Samples were cured at these conditions for 28 days prior to testing.
