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• Exploratory Modeling in NIR- Why?
• Special NIR Considerations
• “Effect” Spectra (vs. pure component spectra)
• Introduction to Rotation
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• 3 NIR Case Studies
• Conclusions/Summary
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• Compliments deployed models
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• Can enable improved understanding of NIR 
spectroscopy itself
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• NIR as a !"#"$!%& tool- WHY NOT?
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• One “vibrating 

unit” can 
generate many 
bands!

• Bands from 
different 
analytes/phenom
ena typically '()*
well-resolved!

• !"# … model 
spectra are easy 
to obtain!
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• A rotation target based 
on structure in +(,-.'/0
can be problematic!
@[-%').>9E>C'CD()d)

'BB'.D()>BD'C)H>)!"#
2C<>&<')2(>&$D'H3)H2(.%'D')
I$CH(S

• So- why not use a 
rotation target based on 
structure in 01(230?....
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• 7 different blends of low-
and high-density 
polyethylene (Statoil A/S)
@c3)?+U3)U3)!c3)?U3)Uc)$CH)

!cce)_A[*

• Extruded into thin films
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• 5 replicates of each 
composition analyzed by 
NIR (Technicon 500)
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Decluttered
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100% HDPE 
discriminator

Variability in 
replicates!
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Counter-rotated loading 1 
(replicate effect)

PE film before and after 
uni-axial stretching

Counter-rotated 
loading  2 
(100% HDPE 
discriminator)
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Injection of 
reactive mixture
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Counter-rotated loading 1 (sheet 
position effect)

Counter-rotated loading 2 (hard 
block % effect)
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MEAN SPECTRUM
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Counter-rotated loading 1 (inverse of 
EVOH thickness effect)

Counter-rotated loading 2 
(unknown variation)
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Nylon6 and EVOH pure 
component spectra

[Nylon6 – EVOH] 
(composition effect)

Film before and after 
annealing
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• Interpreting loadings from NIR is '() hopeless!
@5-D)9-(D)$..'ED)M'BB'.DQ)(E'.D%$3
@6'D)I$./7%>-CH)2CB>%9$D2>C3)$-X2&2$%:)H$D$S
@=>D$D')D>)$)9>%')2CD'%E%'D$I&')(D%-.D-%'

• Rotation: a very simple, time-tested alternative for 
exploratory NIR

• In NIR, though, rotation is more useful when 
target is based on structure in 01(230, not loadings

• Can be extended to 45+).67+(18PCA, PLS
• Rotation concept is a good framework for 

development of “purity” methods (MCR….)
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