Abbreviations and acronyms:
· FER – Ferrierite Cement
· 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:
· Class-H cement used for this study was obtained from Halliburton. The zeolite rock used for the studies was obtained from Lovelock, Nevada, provided by the Trabits group. The mineralization is hosted in the bedded tuff in the rock formation. The zeolite cement (FlexCem Cement) used as a reference in our studies was also obtained from the Trabits group and was produced at the Maryneal plant of Buzzi Unicem company. A friction reducer CFR-3 and a defoamer D-Air 5000 were also used in the final formulation and were obtained from Halliburton. Bentonite was another material used as a densifier to make the final formulation to be 16.4 pounds per gallon (ppg) density. The zeolite rock was ground into fine powder before being added to cement by using a Spex ball mill. Powdered zeolite particles were of approximately 30-90μm size range and the maximum particle size was ensured by sieving the powdered zeolite through a 90μm mesh. American Petroleum Institute (API) Standard 10B for wellbore cementing was followed to prepare the cement slurries. The cement slurries are prepared by firstly taking the Class-H cement powder (<120µm), respective additives (CFR-3, Bentonite, D-air-5000), and micronized zeolite (~30-90µm) powder in the respective percentages of 5%, 15%, and 30% by weight of cement (bwoc) and hand mixing them in a container. This hand mixed dry cement mixture with all the additives is then gradually transferred into an industrial blender in a span of 15 seconds, which is running at a slower speed (~4000rpm) and containing the calculated amount of water for the slurry. The blender is then turned on to high speed (~12,000rpm) once the lid of the blender is secured. This should be run for 35 seconds ensuring that there are no lumps that are formed in the slurry. The slurry is then transferred to casting molds with the dimensions that are prescribed for various tests. Sample cores for triaxial testing were prepared in molds that are 1.18-inch diameter and 2.4-inch length, while cores made with 1-inch diameter and 2-inch length are used for all other testing purposes including UCS, petrophysical studies, and preparing pucks for SEM, EDS, Raman as well as indentation. The respective cores are demolded after 24 hours and are submerged in a Ca(OH)2 solution and cured in an ESPEC 12-4NAL humidity and temperature controlled environmental chamber. They were placed at 90⁰C and 95% relative humidity (RH) simulating downhole hydration conditions and cured for 28 days. Some cores of each formulation were cut into pucks and polished using an Allied Multiprep™ polisher to ~0.6 µm uniformity for various characterization techniques.
