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Preparation and performance evaluation of hydrophobic quartz sand

treated by OTS-SAM technology
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Abstract ; Hydrophobic quartz sand DH-1 is prepared through octadecyl trichlorosilane ( OTS) forming self-
assembled monolayers ( SAM) on the quartz sand surface. As a proppant, DH-1 has excellent hydrophobic ability,
superior to normal water-suppressive quartz sand (PX-1) and blank quartz sand.The permeability tests are performed on
different proppants in deionized water, kerosene, and crude oil and backwater media from a certain oilfield. Test results
show that the permeability of DH-1 to the backwater is significantly lower than that of PX-1 and blank quartz sand.The
permeability of DH-1 to the crude oil is a little lower than that of blank quartz sand.NRFF value of DH-1 are 2. 33 and
2. 16 at 20°C/2 MPa and 60°C/8 MPa, separately, showing an excellent water inhibition ability even under different
reservoir environment. Under the same closing pressure conditions, the short-term permeability of DH-1 column is the
highest in kerosene media compared with its counterparts. The short-term permeability of DH-1 column in kerosene
medium is higher than that in aqueous mediium.The damage percentage of DH-1 in 69 MPa is only 24. 2% ,and its single
particle compressive strength is 352 MPa.

Key words: octadecyl trichlorosilane; self-assembled monolayers; proppant; core displacement test; flow
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