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Introduction


This project introduced a new method for screening petroleum crude oils for the presence of “ARN” tetraprotic acids, based on molecularly imprinted polymers (MIPs).  The method is shown schematically in Figure 1.  The growing polymer is exposed to the desired target, and forms a binding site that envelops the target.  The target is then removed, and the empty polymer is exposed to crude oil.  Molecules closely related to the target are then selectively extracted. Prior MIP systems have been designed to select for a single molecular structure.  Here, we expose the growing MIP to a mixture of tetraprotic “ARN” acid standards differeing in chain length, double bonds, and rings.
Experimental


The strong interaction with MIP enables removal of most of the crude oil by several toluene washes. The ARN acids may then be recovered by washing with a mixture of 5% formic acid in methanol/toluene. 
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Figure 1. Schematic representation of the general polymerization procedure for preparation of molecularly imprinted polymers (top) and a flow chart diagram for a typical binding assay (bottom).  
Results and Discussion


We find that sample load directly impacts the amount of ARN acids recovered: a higher sample load lowers the minimally detectable concentration. MIPs offer a quick and sensitive method to screen crude oils for ARN acid present at low concentrations (sub-ppm). This study also illustrates MIP’s capabilities for isolating members of an entire class of compounds, which may then be comprehensively identified by 9.4 T FT-ICR MS.
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