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Obijectives

Perform Principal Components Analysis (PCA) and
Cluster Analysis (HCA) of multivariate ToF-SIMS

data of biomass and coal samples to explore the
Biomass

inter-sample and inter-variable relationships.

PCA: find the principal
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«Quantitative analysis Fig. 1. Variations captured by principal components
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«Efficiently use the data

Cluster Analysis: find the
similarity among a set of .
data based on Euclidean 1 o 1IN oo
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distance: sonpe e Fig. 4. Similarity separates biomass from coal.

Data preprocessing

80 peaks (variables) were chosen from each

Scores on PC 1 (54.40%)
Loadings on PC1 (54.40%)
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Conclusions:

» Multivariate analyses show that the spectra of coal and biomass are
distinctly different.

* More chemical information is extracted from the data by
- Ho A standardization than by row scaling alone.
pesitiellobSIMEsReciun (Licoslsamples - o 0. Na’ « Principal Components Analysis and Cluster Analysis help build the
and 6 biomass samples) forming a 23 x 80 data - - - - mz _ case for ToF-SIMS as a useful tool for fuel analysis.

. . Scores on PC 1 (54.40%) Sawdust: lowest Fe, highest Ca, highest Na.
matrix. The data matrix was then row scaled and F UtU re WO rk .
standardized (mean centered and divided by its Fig. 2. PC1 separates biomass from coal (up), and : - : .

« Do PLS (partial least squares) on the data to predict coal properties

standard deviation). PC2 separates coal and biomass individually. from TOFE-SIMS data.
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