
Scalable soil carbon

analytical platform by

FT-NIRS & machine learning
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Market Challenges 

Deadlines
Cost of 
Analysis

Waste 
Management 

Skilled Labor Quality



Video | SpecSolo Technology
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Comprimento de onda (nm)

Espectro de solo

Near Infrared Spectroscopy
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Measures in NIR region

Solids:
Diffuse reflectance measurements

a. Reflection in the cell

b. Specular reflectance in the sample

c. Absorption and diffuse reflection in the sample

d. Total absorption by the sample



Solution | Value Proposition

▪ 10 year Public-Private partnership with Embrapa (publisher of 

Official Methods for Soil Analysis in Brazil)

▪ Digital, scalable and precise soil analytical solution

▪ High analytical capacity - more than 6,000 samples/day

▪ Precise results - ISO 17025 accreditation

▪ No use of chemical reagents - no residues

▪ Ease of operation - dispense skilled labor

▪ Reduce operational cost

Innovation in soil analysis through spectral 
sensors



SPECSOLO
ANALYTICAL PLATFORM

Lab.Online
Cloud-based LIMS solution for 
management of analytical routines 
and online results query

Carta Controle

Carta Controle

SpecSolo-Scan
Innovation in soil analysis by spectral 
sensors, Big Data and Artificial 
Intelligence

SampSoil
Online sampling planning 
and geo-located field 
collection



▪ Vis/FT-NIR spectrometer designed to 
soil analysis

▪ Analytical results calculated and 
published on cloud

▪ Communication - Wifi and Ethernet

▪ Distance Sensor - standardized soil 
spectrum collection

▪ Barcode Scanner - identification of the 
sample in the tray

▪ Autosampler with capacity for 40 
samples

▪ Control Chart of control sample

Analytical Platform | SpecSolo-Scan



Video | SpecSolo-Scan



DATABASE

Lab.Online

Chemometrics

AI Std Method

Fingerprint

SpecSolo-Scan

SAMPLE MANAGEMENT

QUALITY CONTROL

ONLINE RESULTS QUERY

REPORTS & BUSINESS INTELLIGENCE

Analytical Platform | Lab.Online

Carta Controle

Carta Controle



Online Sampling Planning and
App for Field Sample Collection

Online system for georeferenced sampling 
planning through interactive maps

Mobile App for in field sample collection and 
registration of coordinates through barcode 
scanning

Exclusive sample bag and traceable with barcode

Analytical Platform | SampSoil



Video | SpecSolo Analytical Platform



Database | Robust and Representative 

Samples
from all
Brazilian
Regions

Spectral Library

120.000

Soil Library

1 Million Samples
analyzed by the reference method

Precise Results
Analyzed in laboratory
accredited ISO 17025



O.M. – Soil Library O.M. - Spectral Database

Soil Library | Spatial Distribution of Samples

Clay - Soil Library Clay – Spectral Database

Total Sand - Soil Library Total Sand - Spectral Database



Soil Carbon

Precise Results | Calibration Models

Total SandClay



SpecSolo method is accredited ISO 17025 by 
INMETRO (Brazilian National Institute of 
Metrology, Quality and Technology) for analysis 
of Soil Carbon and Texture (clay, silt and sand), 
validating its accuracy and technical analytical 
competence. 

Accreditation

ISO 17025



PhD Thesis

ANDRÉ MARCELO DE SOUZA

EVALUATION OF THE POTENTIAL OF NEAR INFRARED SPECTROSCOPY AS A 

ROUTINE METHOD FOR THE DETERMINATION OF SOIL ORGANIC CARBON
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Intellectual Property | Patent Pending



Articles | International Scientific Publications

André Marcelo de Souza, Paulo Roberto Filgueiras, Maurício Rizzato Coelho, Ademir Fontana, Thayane
Christine Barbosa Winkler, Patrícia Valderrama, Ronei Jesus Poppi, Validation of the near infrared 
spectroscopy method for determining soil organic carbon by employing a proficiency assay for 
fertility laboratories. | Journal of Near Infrared Spectroscopy 24 (2016) 293-303.



Articles | International Scientific Publications

Felipe B. de Santana, André M. de Souza, Ronei J. Poppi, Green methodology for soil organic matter 
analysis using a national near infrared spectral library in tandem with learning machine. | Science of 
the Total Environment 658 (2019) 895–900.



Articles | International Scientific Publications

Felipe Bachion de Santana, Sandro Keiichi Otani, André Marcelo de Souza and Ronei Jesus Poppid, 
Determination of soil organic matter using visible-near infrared spectroscopy and machine learning. 
| Spectroscopy Europe Vol. 31 NO. 4 (2019) 14-17.



Articles | International Scientific Publications

Felipe B. de Santana, Larissa O. de Giuseppea, André M. de Souza, Ronei J. Poppi, Removing the moisture 
effect in soil organic matter determination using NIR spectroscopy and PLSR with external parameter 
orthogonalization. | Microchemical Journal 145 (2019) 1094–1101.



Articles | International Scientific Publications

Felipe Bachion de Santana, André Marcelo de Souza, Ronei Jesus Poppi, Visible and near infrared
spectroscopy coupled to random forest to quantify some soil quality parameters.
| Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 191 (2018) 454–462.



Articles | International Scientific Publications

Karla K Beltrame, André M Souza, Maurício R Coelho, Thayane CB Winkler, Wyrllen E Souza, Patrícia
Valderrama, Soil organic carbon determination using NIRS: evaluation of dichromate oxidation and dry
combustion analysis as reference methods in multivariate calibration.
| Journal of the Brazilian Chemical Society 27 (2016), 1527-1532.
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