Soil Research 58, 528-539 © CSIRO 2020
doi:10.1071/SR20097_AC

Supplementary material for
Feasibility of handheld mid-infrared spectroscopy to predict particle size

distribution: influence of soil field condition and utilisation of existing
spectral libraries

Leslie J. Janik™€, José M. Soriano-Disla®® and Sean T. Forrester®

ACSIRO Environmental Contaminant Mitigation and Technologies Program, CSIRO Land and Water,
Waite Campus, Waite Road, Urrbrae, 5064, South Australia, Australia.

BPresent address: Technology Centre for Energy and The Environment (CETENMA), Poligono
Industrial Cabezo Beaza, C/ Sofia 613 30353, Cartagena, Spain.

CCorresponding author. Email: les. janik@csiro.au

Fig. S1 DRIFT spectra of the <2 mm EP soils #1 scanned on the benchtop (PE) spectrometer
with the bright and dark SiC background reference disks, and the handheld
(ExoScan) spectrometer with the dark background disk.
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Fig. S2: Examples of the differences in PE and ExoScan spectral intensities across the MIR
spectral range for <2 mm sieved samples #15, #20, #22, #26 and #28, and the
ratios of intensities between the two types of spectra.
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Fig. S3: Comparison of PDS processed PE and raw ExoScan spectral intensities across the
MIR spectral range for <2 mm sieved samples #15, #20, #22, #26 and #28.
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Fig. S4 Regression plots of clay by cross-validation versus reference clay for the <2 mm EP
spectra scanned with the (a and c) benchtop, and (c and d) the handheld
instrument. Plots for regressions, with outliers #11 and #17 omitted for the (b)
benchtop and (d) for the handheld instruments, respectively.
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Table S1: Soils (NSW, ACU and EP) used for the calibration. Analytical data for soil
carbonate, clay silt and sand. Data are shown after carbonate has been removed.

Soil set Carbonate Clay Silt Sand
(%) (%) (%) (%)
NSW N 674 674 674 674
Min % 0 0 1 1
Max % 14 84 60 100
Median % 0 22 18 50
SD % 1.9 19 11 23
ACU N 135 135 135 135
Min % 0 1 0 4
Max % 84 72 32 98
Median % 1 22 7 49
SD % 24 18 7 28
EP N 30 30 30 30
Min % 0 1 0 3
Max % 96 39 12 94
Median % 6 14 3 66
SD % 24 10 4 22
Minimum (Min %),

maximum (Max %),
Median (%)

Standard deviations (SD %) for the soils used in this study.



Table S2: Locations and analytical data for the Eyre Peninsula sampling sites.

Location S E Land use TC CO; TOC Clay Silt Sand  Soil type
(%) () (%) (%) (0 (%)

Yalunda Flat 34°21.422 135°54.553  Natural 3.1 0 3.1 18.4 7.6 67.6 Tenosol

Yalunda Flat 34°21.370 135°54.650  Cereal

Yalunda Flat 34°21.407 135°54.553  Cereal 1.3 0 1.3 34.1 114 51.6 Tenosol

Tumby bay 34°23.687 136°2.572 Cereal 2.1 3 1.8 22.4 42 66.8 Tenosol

Tumby bay 34°27.152 135°59.374  Cereal 52 11 3.9 27.5 7.8 455 Tenosol

Tumby bay 34°27.154 136° 2.103 Cereal 1.0 1 0.9 21.2 53 71.0 Tenosol

Tumby bay 34°27.153 136° 6.211 Cereal 4.4 22 1.7 16.0 3.8 555 Tenosol

Tumby bay 34°27.258 136° 6.751 Natural

Port Lincoln 34° 45.533 135°50.313  Natural 5.7 24 29 24.8 3.0 40.7 Tenosol

Port Lincoln 34° 46.235 135°49.291  Natural 1.5 0 1.5 11.8 7.1 78.0  Tenosol

Port Lincoln 34° 46.227 135°49.333  Natural 0.7 2 0.4 7.1 7.8 82.8 Tenosol

Port Lincoln 34° 44.456 135°49.306  Natural 11.8 86 1.4 4.8 2.0 10.8 Tenosol

Duck Ponds 34° 42.664 135°47.506  Pasture 7.5 36 3.1 9.8 24 425 Tenosol

Wangary 34°35.819 135°34.938  Natural

Coffin Bay 34° 36.504 135°30.884  Natural 11.4 96 0.0 1.1 0.0 2.7  Tenosol

Wangary 34°34.058 135°30.462  Natural

Moody 34° 01.943 135°55.747  Cereal 0.4 0 0.4 4.2 03 945 Sodosol

Lock 33°34.388 135°45.355  Urban

Lock 33°34.453 135°45.181  Urban 3.5 8 2.5 13.8 09 72.5 Sodosol

Lock 33°34.533 135°44.870  Cereal 0.6 0 0.6 20.3 09 764 Sodosol

Lock 33°32.919 135°44.713  Cereal

Lock 33°32.252 135°44.067 Natural 32 3 29 214 14 68.6 Sodosol

Lock 33°30.908 135°42.030  Natural

Ulyerra 33°25.814 135°38.640  Cereal 7.2 33 33 10.8 1.6 469 Sodosol

Ulyerra 33°22.667 135°38.894  Cereal 5.3 41 0.3 34 0.7 55.8 Sodosol

Warramboo 33°17.120 135°36.610  Cereal

Warramboo 33°14.213 135°35.734  Cereal 0.7 0 0.7 7.0 0.1 91.1 Sodosol

Kyacutta 33°09.290 135°33.657  Cereal

Wudinna 33°03.532 135°28.075  Cereal 1.8 3 1.5 14.8 1.2 78.1 Sodosol

Wudinna 33°01.843 135°26.120  Cereal 0.6 0 0.6 12.4 24 83.6 Sodosol

Pygery 33°01.780 135°23.766  Cereal

Yaninee 33°00.784 135°16.853  Pasture
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