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Introduction

Example 1. Two Component Polymeric System

IR spectral identification of multi-component samples is a challenging process:
« Highly overlapping peaks
 Lack of specific component knowledge
» Assignment of functional groups to a specific component
« Time intensive one-component-at-a-time spectrum analysis

KnowltAll® mixture analysis effectively addresses IR spectral identification of
multi-component samples.

Mixture analysis is a mathematical process to extract:
» Combinations of IR spectra in a library database
» Simultaneously minimizing the residual relative to the unknown IR spectrum

Mixture analysis results:
* Provide a series of potential unknown component IR spectra for evaluation

* Improve data mining efficiency
» Simplify search results evaluation

Mixture Analysis

Mixture Analysis Report

Residual mainly spectral noise.
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Example 2. Polymer Plasticizer Blend

Algorithm for Spectral Fitting:
Finding combinations of database IR spectra that minimize residual.
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Residual intensity comparible or smaller than obtained through standard spectral subtraction.

Mixture Analysis Report
Residual reflects possible
impurities associated with
commercial products.
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Example 3a. Three Component Polymeric Filler System

Both components
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Example 3b. Three Component Polymeric Filler System
Filler Identification

Search Report
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A combination of mixture analysis and simple search identified all three
components of the formulation:

» Tecnoflon® & Paracril® 3300 & Dicalite® SA-23

Conclusions

Mixture Analysis Report

Large residue with
well defined peak
reflects an additional
component not
found through the
mixture analysis.
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IR spectral identification of multi-component samples lends itself to a
combination approach using mixture analysis and simple spectral search.

High degree of module interconnectivity.
Integrated with all other functionalities of KnowltAll®.

* Individual module provide partial answers
* In totality a systematic and efficient analysis

Applicable to a wide variety of spectral identification problems.
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