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Market Challenges

Cost of Waste
Analysis Management
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Near Infrared Spectroscopy
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© Measuresin NIR region

a. Reflection in the cell
Solids: b. Specular reflectance in the sample

Diff flect ' c. Absorption and diffuse reflection in the sample
muse reflectance measurements d. Total absorption by the sample




Solution | Value Proposition SpecSolo.

Innovation in soil analysis through spectra

sSensors
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® 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



SPECSOLO

ANALYTICAL PLATFORM
SpecSolo-Scan Lab.Online /" N\ SampSoil
Innovation in soil analysis by spectral Cloud-based LIMS solution for [ ‘Z’%ﬁi‘(’)"ﬁ | Online sampling planning
sensors, Big Data and Artificial management of analytical routines S O ' and geo-located field
Intelligence and online results query \WY/ collection
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Analytical Platform | SpecSolo-Scan SpecSolo.

Tampa Aberta
0 que desel;

seja fazer com a bandela atual?

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
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Barcode Scanner - identification of the
sample in the tray

Autosampler with capacity for 40
samples

Control Chart of control sample




Video | SpecSolo-Scan SpecSolo.




Analytical Platform | Lab.Online SpecSolo.

Chemometrics Fingerprint

SAMPLE MANAGEMENT ONLINE RESULTS QUERY
Std Method

DATABASE
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Analytical Platform | SampSoil SpecSolo.

Online Sampling Planning and
App for Field Sample Collection

Online system for georeferenced sampling SRR
planning through interactive maps EETTRRTRRYS

o Mobile App for in field sample collection and
registration of coordinates through barcode \\\\\\\\\\\\\\\\\\l\\\\\\\\\\\\\\\
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Video | SpecSolo Analytical Platform SpecSoll




Database | Robust and Representative SpecSolo.

Soil Library T |||4}|
1 Million Samples

analyzed by the reference method

Spectral Library

120.000 Samples
from all
Brazilian
Precise Results Regions

Analyzed in laboratory
accredited I1ISO 17025




Soil Library | Spatial Distribution of Samples SpecSolo.

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

Clay - Soil Library Clay — Spectral Database
10t




Precise Results | Calibration Models

Predicted

Soil Carbon

Calibration
Validation
Ideal

RMSEC: 3.28
RMSEP: 3.64
R2C: 0.859
R2P: 0.769

30 40
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Clay

Calibration
Validation
Ideal

RMSEC: 40.59
RMSEP: 45.18
R2C: 0.959
R2P: 0.927
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SpecSolo.

Total Sand

Calibration
Validation
Ideal

RMSEC: 44.73
RMSEP: 49.48
R2C: 0.961
R2P: 0.947

400 600
Measured



Ensaios
NBR ISO/IEC
17025

o~ Accreditation

- 1SO 17025

CRL 0477

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.

ESCOPO DA ACREDITAGAO - ABNT NBR ISO/IEC 17025 - ENSAIO

Norma de Origem: NIT-DICLA-016

CRL-0477

=s ssémg f CLASSE DE ENSAIO / DESCRICAO DO ENSAIO NORMA E /OU PROCEDIMENTO

Analises Quimicas para
Avaliagdo da Fertilidade do
Solo - EMBRAPA 1998

Determinagdo do teor de matéria organica / carbono
organico em Solo pelo método titulométrico

oo
Determinagdo de matéria organica por Espectroscopia no ME SOLO 23 Rev.00
Infravermelho Préximo (NIR) | Método Specsolo
Determinagdo de Granulometria por Espectroscopia no ME SOLO 23 Rev.00

Infravermelho Préximo (NIR) 4 Método Specsolo

Argila:

LQ: 5g/Kg
Silte:

LQ: 2 g/kg

‘ SpecSolo.




ANDRE MARCELO DE SOUZA

UNIVERSIDADE
ESTADUAL DE
CAMPINAS

doutorado

EVALUATION OF THE POTENTIAL OF NEAR INFRARED SPECTROSCOPY AS A
ROUTINE METHOD FOR THE DETERMINATION OF SOIL ORGANIC CARBON

INSTITUTO DE QUIMICA

PhD Thesis

2014




Intellectual Property | Patent Pending SpecSolo.

INSTITUTO 870170057665
l ' NACIONAL 10/08/2017 1731
‘ DA PROPRIEDADE
NDUSTRIAL (NIRRT
03.158.6.6.17.0707839.4

Pedido nacional de Invengéo, Modelo de Utilidade, Certificado de
Adicao de Invencéo e entrada na fase nacional do PCT

Ndmero do Processo. BR 10 2017 0172350

Dados do Pedido
Dados do Depositante (71
i 1) Natureza Patente: 10 - Patente de Invengéo (PI)
Depositante 1 de 2 Titulo da Inveng&o ou Modelo de ANALISE DE ATRIBUTOS QUIMICOS E FiSICOS DE

Utilidade (54). FERTILIDADE DO SOLO POR ESPECTROSCOPIA VIS-NIR PARA
- L USO EM ROTINA DE LARGA ESCALA
Nome ou Razéo Social: SPECLAB HOLDING S.A Resumo: O campo da invencéo se volta ao agronegocio, e compreende o
fornecimento de um novo método, ou seja, um processo, e

Tipo de Pessoa: Pessoa Juridica
o respectivo sistema envolvendo produto (hardware + software) no

CPF/CNPJ: 27310009000155 sentido de aprimorar os procedimentos de analises quimicas e
fisicas da fertilidade do solo em rotina de larga escala, mediante um
Nacionalidade: Brasileira pacote tecnolégico dedicado a andlise de solos, que combina:
) _ . - - 0 uso de um espectrofotémetro Vis-NIR, denominado SpecSolo-
Qualificag&o Juridica: Pessoa Juridica Scan com respectiva plataforma digital:

- algoritmos gquimiométricos de analise multivariada e;

- um software integrado baseado em nuvem para produzir os

resultados analiticos. Para aplicag&o em rotina da técnica de

4 espectroscopia no infravermelho para determinacéo de atributos

quimicos e fisicos do solo, é necessaria a construcéo dos modelos

de calibrag&o para cada um dos atributos que sera analisado no
solo, associando o resultado da analise via Umida, realizado de
acordo com os métodos de referéncias, com o
espectrocorrespondente de cada amostra de solo, adquirida através
de espectrofotdometro Vis-NIR da invencéo, ou SpecSolo-Scan.

Figura a publicar: 1,23

Endereco: Rua Ipé Branco, 214 - Sala 01 - Loteamento Industrie

Cidade: Sumaré




Articles | International Scientific Publications SpecSolo.

Jm w7 b | Bty T8

JOURNAL OF
NEAR INFRARED
SPECTROSCOPY

WiCw S8l

m s’ = S et L

7 et VA boratorioscde: F
/) mn TN AR

QL PAGLIPAGLFPAGL FPAQ

- S\Validade=até=abril=des

 N°QA00

0.001

André Marcelo de Souza, Paulo Roberto Filgueiras, Mauricio Rizzato Coelho, Ademir Fontana, Thayane
Christine Barbosa Winkler, Patricia 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

Published in 36 issues each year
Volume 669 * 15 JUNE 2019 « ISSN 0048-9697

Science OF THE
Total Environment

v~‘\\.\“ol"usp’)e',e

TOTAL ENVIRONMENT

Large Vis-NIR Soil
Spectral Library

+

Random Forest
Regression Model

SpecSolo.

performance

Analysis of 2,000 Samples per Day
Results Less Than 1 minute
Automatic Analysis

Democratization
of Soil Analysis
Knowledge of Soil
Fertility

Economy of
~80%

per Analysis

Of Acid Solution Waste
Contained Chromium

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

SpecSolo.

Vol. 31 No. 4 August/September 2018

oPECTROSCOPY

europe

Informing European spectroscopists for over 40 years

Soil organic matter using vis-NIR spectroscopy
Burned bones tell us about past cultures
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Figure 3. Plot of reference versus predicted values by SVM model in calibration () and valida-
tion (D) sets.

Felipe Bachion de Santana, Sandro Keiichi Otani, André Marcelo de Souza and Ron

ei 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 SpecSolo.

Volume 146, May 2019
ISSN 0026-265X
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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
EDITOR-IN-CHIEF orthogonalization. | Microchemical Journal 145 (2019) 1094-1101.

MIGUEL DE LA GUARDIA



Articles | International Scientific Publications SpecSolo.
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fluorescence quantum yields for tracking lipid &

droplets in biological systems ‘\
Jie Niu, Yong Liu, Weishan Wang and Weiying Lin

Liver tissue Cancer cells

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.

Nia: www.elsevier.com/locate/saa
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Articles | International Scientific Publications SpecSolo.

IWPAC:#

o Fado. brazl

Conee Patax

The Eale of e Conlrmationsl Dymami s of
Chathatiane S Frombferwe Epvilen Clavs an
Lot vie Bt fand v M Landain poswdive

Fodrne ] S B Rl T VMo Mo Cndau @
L ons, Condonin ¥ § Apws and Dhomen A Soums

Organic carbon-PLS model / (g kg")

Organic carbon-PLS model / (gkg")

y=0.87x+085

Organic carbon-dichromate oxidation method / (g kg')

| y=088x+06

Organic carbon-dey combustion analysis / (g kg')

Karla K Beltrame, André M Souza, Mauricio R Coelho, Thayane CB Winkler, Wyrllen E Souza, Patricia
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.



Articles | International Scientific Publications SpecSolo.

Brazilian Journal of Analytical Chemistry
an International Scientific Journal

Brazilian Journal of Analytical Chemistry

2021, Volume 8, Issue 32, pp 78-90 ;' gﬁ Ac
doi: 10.30744/brjac.2179-3425.AR-10-2021 ' ‘
ARTICLE

Monitoring Mineral-Associated Organic Matter
in Tropical Pastures using Near Infrared
Spectroscopy

Felipe Bachion de Santana' '/, André Marcelo de Souza? X, Fabiano de Carvalho
Balieiro? ', Mirelly Mioranza® "', Renato Aragao Ribeiro Rodrigues? ', Ronei Jesus Poppi' "t

!Instituto de Quimica, Universidade Estadual de Campinas, Caixa Postal 6154, CEP 13084-971, Campinas, SF,

) Brazil
Z';‘j':,;. {,' B e '_ ‘i 2Empresa Brasileira de Pesquisa Agropecuaria (Embrapa Solos), R. Jardim Botanico, 1024, Rio de Janeiro, RJ,
e CEP 22460-000, Brazil
3Universidade Federal Fluminense, CEP 24020-141, Niteréi, RJ, Brazil
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T In memoriam (1961 — 2020)
A

Special Issue dedicated to Prof. Ronei J. Poppi

July - September 2021 Volume 8 Number 32
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TRANSFERENCIA E
TECNOLOGIA DA
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Capacitacao

Treinamento Online na Plataforma e-Campo
da Embrapa




Capacitacao

Desenvolvimento e
validacao de métodos
em espectroscopia no
infravermelho proximo

e-Campo
vitrine de capacitacoes on-line da Embrapa
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Ccurso

Conteudo
Programatico
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Parte |

Espectroscopia
no Infravermelho
Proximo

Fundamentos e Aplicacoes
8 Modulos



CH - Machine
Parte Il , e Learning

~ <\

@ f . N em Python

b ' ¥ = Algebra Linear em Machine Learning
_ ‘ 21 Moédulos




Analise
Multivariada

Parte Il

—
‘ g i Fundamentos e Aplicacoes
E——— 12 Modulos




Servicos

Prestacao de Servicos de Analise de
Carbono e Granulometria através da
Tecnologia SpecSolo




100 Mil

Analises de Carbono Organico
do Solo realizadas pela
SpecSolo atraves de solicitacoes
do mercado.

30 mil

Andlises de Granulometria
realizadas pela SpecSolo atraves
de solicitagdées do mercado.

45787660000100 - Prefeitura do Municipio de Sumané

DATA DO CADASTRO 28/12/2021 17:51:02

SPECLAB
SPECLAB HOLDING SA

CNPJ : 27.310.009/0001-55 |. Mun. : 42357.01-2 |. Est. : Isento

Telofone : (19)320902-44

RUAIPE BRANCO, 214 - sala 01 - LOT INDUSTRIAL VECCON ZETA
Sumaré - SP CEP: 13178541

E-mail : equipe.fiscal@tokcontabil.

com.br

Consulte a Autenticidade em : sumare.sigissweb.com

NOTA FISCAL ’
ELETRONICABE | NUMERO SERIE
SERVIGO 00000003 NFE
CODIGO DE AUTENTICIDADE

4STB000S0001 XTEE00000 1004001008542 7210038

REMETENTE / DESTINATARIO

NOME /| RAZAD SOCIAL
INST BRAS ANAL QUIM FISICA BIOL LTDIBRA

ENDEREGCO
000000000000000000000000000000000000000000000000000RAMAZ

TELEFONE / FAX

CNP.LICPF. INSCRICAO ESTADUAL
10.329.158/0001-63 ISENTO

BAIRRO | DISTRITO
0000000000000000000

E-MAIL

MUNICIPIO uF
Sumaré SP

(=
13177-060 1938323679

DATA EMISSAD FORMA DE PAGAMENTO
28/12/2021 15-01-2022

DESCRIGAQ DO(S) SERVIGO(S).

87.3M Carbono Organico RS$0.82
38.255 Granulometria R§ 338

PAGAMENTOS
ROYALTIES

Sumard - $P CEP: 13178841
E-mad: frranoero@ipeclab.com be

SpecLab..

Quadro Demonstrativo de Operagbes Comerdlais

1. Determinagbes por Consulta  Base de Dadas Specsalo

L= L S RS

e . Ouantidade VL Valor Mersal | Valor Total | Quantidade V. Valor Mensal Valor Total Al i
inste 150 Brasipira de Andlmes - BRA |9 192 BS 087 | & 15744 | RS 7084422 0 (5] 38 | RS RS 12930090 | RS 209.186,12
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instit e Brasiewrs de Analmes - IBRA ||1 o7 - 082 | &6 333832 7 RS 38 | RS 1R
instit uto Brasiesro de Andlmes - I8RA |1 8283 o 0.2 | &S s?sm: L] 58 | RS -
st o Brasdewo de Andises - 18RA |2 ,g_s x 082 | & 715,85 | S 38 | s
it 20 Brasdeiro de Andlines - 1BRA_|3 300 =z 082 | i 8200 3 .38 | s
st a0 Brasiesrn de Andlmes - IBRA [Lasa = 052 | kS 120048 o RS 38 |
insts uto Brasiewo de Andlnes - IBRA 483 L= 08l | & 0006 2 L+ R
inst#ute Brasieiro de Andlmes - IBRA 890 [ 082 | & 12980 o 3 . R .
insteuto Brasiesro de Andlmes - IBRA 144 [ 082 | & 11808 T2 L:] . 3 14336
|m a0 : 0R2 |RS  Fasasd | 51 3 £ I
instituto Brasdeiro de Andlines - IBRA 1902 S 082 | RS 1223604 7461 5 38 | s 511818
insttute Brasdess de Analmes - IBRA |10 21 404 E EH RS 1755028 10702 5} 338 | RS ‘l]’!lﬁ
finstaueo Brasiewo de Andles - 1BRA |11 29,356 3 082 [ RS 2407092 14678 [ 3.38 | A5 4951164
[isimuto Brasaeis e Andines - 18RA |12 589 " 082 |5 as3sce a7 WS 338 | RS 9.960.88
2. Caleulo Royalties Embrags

" [ Retidos Rayalties Emirapa

Dotaiminio | Melortewno M [ imesn | come oow | couinoon | msimew | oo e (10.00%)

instuto Brasieiro de Andlses - 18RA |Nimero 003 20/12/2000| RS 20904512 | RS [1359.45)[ RS 627438\ RS (2.09045)| RS (4.18292)| RS 155.237.50 | RS pLE -z %, ]




"ITS NOT ABOUT
IDEAS. IT'S ABOUT
MAKING IDEAS

HAPPEN"

Scott Belsky



