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Solution to Multiphase Medium Coupled Corrosion in Slurry-Phase Residue
Hydroprocessing Catalyst Production and its Economic Benefits
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Abstract: To address the complex corrosion issues caused by the three-phase interface formed by catalyst slurry,
hydrogen, and residue oil in slurry-phase reactors, a layered and progressive corrosion protection technology system was
implemented.This approach includes zonal selection of corrosion-resistant materials, preparation of surface protective
coatings, optimization and control of process parameters, and the synergistic application of a ternary composite
corrosion inhibitor. After implementation, the annual wall thinning rate in high-risk areas decreased from 0.68 mm to 0.15
mm, representing a 78%reduction in corrosion rate. Equipment maintenance intervals were extended from 24 months
to 36 months, catalyst service life increased by 30%, and residue oil conversion efficiency improved from 82%to 87%.
The technical solution has an investment payback period of 1.8 years, a net present value of 68.5 million RMB over 15
years, and an internal rate of return of 42%, providing systematic technical support for corrosion control and economic

performance enhancement in similar facilities.
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