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Scaling kinetics of barium sulfate in the capillary
of the oilfield injected water

JIN Haibo, YANG Bei, YANG Suohe, HE Guangxiang

(School of Chemical Enginerring in Beijing Institute of PetroChemical Technology, Beijing 102617, China)

Abstract : The effects of diameter, length, flow, concentration on the barium sulphate ( BaSO,) concentration at the capillary
outlet were investigated through the inductively coupled plasma mass spectrometry (ICP-MS). And the flow velocity in the
capillary was calculated using the differential pressure method and the Hagen-Poiseuille equation, through which the scaling
phenomenon and the deposition kinetics of BaSO, in the capillary tube were presented. Meanwhile, the deposition kinetics of
BaSO, was established using mass balance, and the flow rate enhancing coefficient was introduced. The experimental results
show that the velocity enhancement factor linearly increases with the increase of the tube length and flow rate. However, the
deposition kinetic coefficient nonlinearly increases with the increase of tube diameter, length and flow rate. In addition, the
concentration at the inlet has slight influence on the flow rate enhancement factor and the deposition kinetic coefficient. The
calculated deposition kinetic coefficient and flow rate enhancement factor are fitted well with the experimental data, and the
error is within (£20)% . Also it is found that the BaSO, crystal in the inlet is small with an average diameter of 10-20 m.
The deposition crystals in the outlet grow like leaf shaped, or leaves superposed with the crystal particle size of 50-100 wm.
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