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Construction of calcium ion-sensitive chip grafted with phosphonic acid

groups and performance study
SUN Yang, LIU Zhuang”™
(School of Chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract ; This study proposes a novel method for the rapid detection of Ca® in water system through using a Quartz
Crystal Microbalance (QCM ) , which takes phosphonic acid groups (—PO,H, ) as recognition units. Phosphonic acid
groups are modified onto the surface of QCM chip through two mild reaction steps, forming a molecular brush layer
capable of selectively complexing with Ca>*.The formation of the molecular brush on the QCM chip surface is verified
through infrared spectroscopy and X-ray photoelectron spectroscopy. Experimental results demonstrate that this Ca™ -

sensitive QCM ( Ca’*-QCM) chip exhibits a linear response to CaCl, in a concentration ranging from 10 to 40 mmol/L,
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and can reach response equilibrium in approximately 105 seconds.

Key words : phosphonic acid group; calcium ion; QCM chip; rapid detection
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