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#1) Briefly explain QCM.


ANS: Quartz Crystal Microbalance (QCM) is a technique that utilizes piezoelectric qualities of the quartz crystal to measure mass changes of an electrode which is placed on the crystal. The titanium metal alloys are used as the electrodes in order to monitor the surface reactions.

#2) What are the drawbacks of silanization as a method for attaching organics to titanium and its alloys?


ANS:  The original method is highly limited by the OH group content of the titanium oxide surface. And even though modifying the surface to a Ti(III) phosphate layer would depreciate this obstacle, the hydrolytic instability of the surface siloxanes would also severely limit the use of such an implant when exposed to the physiological conditions of the body.

#3) What are some potential problems with the Phosphonic Acid Film scheme?


ANS:  Hydrogen bonds between the “tail groups”, hydroxyl and carboxylic acid, can cause multiple layers to form over the surface, leading to a weak connection between the implant and bone. H-bonding also can compromise the reactivity of the tail groups to form the film.

Dihydrogen Complexes of Metalloporhyrins: Characterization and Hydrogen-Transfer Reactivity

James P. Collman, et al.

#1) What are some of the functions that dihydrogen complexes of metalloporhyrins can perform that is similar to the functions of hydrogenase enzymes?


ANS:  Di-hydrogen activation, nicotinamide reduction and H/D exchange.

#2) What is the catalysts that was proposed to be necessary in H/D exchange?


ANS:  Ru(THF)2

#3)  What role does KOD play in the mechanism of the exchange of D2O/H2?


ANS:  The sequential acid-base equilibrium scheme shows that the D2O/H2 exchange reaches a maximum with the amount of KOD added.

