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MIR Hyperspectral Imaging

Presentation of a laboratory
measurement
with
Inno-Spec’s BlackEye

Black plastic sorting
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Measurement
Devices: BlackEye HSI
Spectral range 2800 nm - 4200 nm
P d D ) ) .
rOj eCt esc rl pt I o n ° Sample Type: Eight different black polymer types

Investigation on eight different black
polymer types by medium infrared
(MIR) hyperspectral imaging (HSI)
using the inno-spec Black Eye and two
different chemometric software tools
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Investigated samples — eight different black polymers were investigated. Several samples of each

polymer were used, containing one of two possible black colour additives.

2D image (colour coded by
polymer type, additive, concentration)
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Contour 2D image PCA model




PCA Model - rough first

overview
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The PCA model on baseline corrected, smoothed and differentiated data shows several clearly separable groups.

Colour codig them by polymer type shows that polymer type determines the separation.
HD-PE (green) is most clearly distinguishable. Also PP, PPE-HIPS and PS are distinguishable for the applied modifications.
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Example spectra for different /
polymers INNO-SPEC
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Using the software ,the Unscrambler” by Camo, a more elaborate analysis was performed: /
50 reflectance spectra of each polymer INNO-SPEG

o= |
Samples: ALL ~ | Category: !PxHxB I:' Sample groups: ALL v||_l ilL;'IIIuH 1]

i

Y t)‘u' *;‘"““*"***f-*‘jwﬁ»-w-nm..m-«--~

AR,

0.1

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T —
14711 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86 91 96 102 109 116 123 130 137 144 161 1568 165 172 178 186 193 200 207 214 221 228 235 242

WWW,inno-spec.com




Transformation to absorbance units and averaging over 5 spectra % NNO-SPEC
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First derivative and smoothing
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Overview first PCA
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First PCA. The marked spectra of HD-PE and PP that are most clearly
separable were deleted for a second PCA.
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Overview second PCA

L& Q X PC-1 - = ¥: o PC-2 . | Cal | Val H ||5% - =
Scores Loadings
0,004 " |
¥
&
T ) .
0,003 o A 5
=, 0.3 ! .
-
0.002 - o* -
o L 02z .
£ 0,001 - iz % = 8 J
£ L . S
— ‘. = -
| i e .| G
L5 : L] :’ .“. ] b | &, o
o
-0,001 e "-t-‘ " ‘4} i v deited’ ., 3
-
x| * e . SHY "
& i L ot . - ; ‘I a i
-0, ok . *s o o
- -0 s 1®
-0,003 = — a o |
-0,006 -0,004 -0,002 1] (0,02 0,004 » . ®
PC-1 (27%) 02 hd !
-0.3 -0,2 0.1 1] 01 02 03 0.4
@ POHIE @ PiHIB @ PiH2B P2HOE @ P3HOB P4HOB PC-1 (27%)
_I
Influence r Explained Variance
01,0005 50
E 45
=
E 40
E 0,0004
£ 35
w L]
& o " w30
w - o
i . . .« 2 - & &
¢ 0,0003 i W . e =25
o - g, 0. ® W ot . =
T ™ :, x, at.‘ "rt .. = . ‘: poa e . A =20
%] . - - .
= o 2B " . .
= - :bf ,:’%‘ ~{ “:; o . 15
Sooo2{ "“-'“"&:ﬁ - "
.E . %, - . u 10
o . L
L 5
00001 - - 1]
1] 1 2 a 4 5 G 7 & <] 0 11 12 13 PC-0 PC-1 PC-2 PC-3 PC-4
Hotelling's T (PC-4, HotT"Lim: 9 76688} PCs

.
4
o

o

%NND-SF’EB

WWW, INNo-sec.com




Scores plot second PCA. The six residual polymer types are also clearly /
separable by their spectral information. INNO-SPEC
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* Eight black polymers with different black colour additives were investigated by MIR hyperspectral imaging

* A rough first analysis showed that the polymer types should be distinguishable

« The data was preprocessed (conversion to absorption units, averaging and 1st derivative) and a PCA
performed. Two polymers were easily distinguished in this first PCA (HD-PE and PP). These were deleted
and the remaining data was used for a second PCA

* Inthe second PCA, the residual six polymers could also clearly be separated
* In a further analysis (not shown here), it was demonstrated that the polymer types are separable

irrespective of the black colour additive used (i.e. the type of additive does not influence the
determination of the polymer type)
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BlackEye (2900 nm — 4200 nm)

/Benefits of the technology @nefits of Inno-Spec \
Contactless * Robust construction
non-destructive * In-Line suitable
Simple sample preparation * High measuring rates (383 Hz frame frequency)

\fast and reliable evaluations * Measurement area in an atmospheric window for

4 \distance-independent measurements /

BLACKEYE®
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Analyzing with Mid Infrared Hyperspectral Imaging provides...

precise
Classification
& Identification

Information on suitable for Superior Sorting black

molecular structure dark surfaces sensitivity plastics
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Physical Backgrounds

Interaction between light and matter

Is part of vibration spectroscopy

Determines the absorption or reflectio

rate of a photon by the sample <

[lluminated with IR-emitters
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MIR Hyperspectral Imaging

BLACKEYE®




