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Study on reverse flotation separation of KNO, and NH,Cl from

metathesis products and its mechanism
WU Hai-peng, LIU Meng, WU Pan, LIU Chang-jun, JIANG Wei"
(School of Chemical Engineering, Sichuan University, Chengdu 610207, China)

Abstract:To address the difficulty in separating KNO; and NH,Cl from the metathesis products of KCI and
NH,NO;,a reverse flotation process was employed, and the separation mechanism was investigated through surface
wettability measurements, Fourier-transform infrared spectroscopy, and molecular dynamics simulations. The results
showed that hexadecylamine (HDA) exhibited a strong collecting ability toward NH,Cl, enabling NH,CI to float while
enriching KNOj; in the underflow during flotation. After a single reverse flotation step,the underflow product achieved a
yield of 75. 16% ,with a potassium ion content of 41.56% and a chloride ion content of 6. 02%. After purification by
immersion in KNO,-saturated mother liquor, the product yield increased to 85.97% , the potassium ion content rose to
46.25% ,and the chloride ion content decreased to 0. 76% ,thereby meeting the Chinese national standard for first-grade
agricultural potassium nitrate. Characterization and simulation results further revealed that HDA preferentially adsorbed
onto the NH,Cl surface and enhanced its hydrophobicity, and that its interaction with the NH,Cl surface was stronger
than that with the KNO; surface.This preferential adsorption was identified as the main reason for the effective separation
of KNO, from NH,CI.

Key words: potassium nitrate; ammonium chloride; metathesis; reverse flotation; hexadecylamine; molecular

dynamics simulation
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