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WHO ARE WE ?

IPT PROVIDES TECHNICAL SOLUTIONS 

FOR INDUSTRY, GOVERNMENTS AND 

SOCIETY, ENABLING THEM TO 

OVERCOME THE CHALLENGES OF 

OUR TIME

INCOMES

Sale of projects and 
services through IPT 
Support Foundation 
(FIPT)

São Paulo State 
Government

basic funding

Sale of projects for the 
public and private sectors.

41% REVENUE IN 

INNOVATION 

PROJECTS

123 YEARS OF 

CONTRIBUTIONS TO 

SOCIETY

SATISFIED CUSTOMERS

NPS 84 

(LEVEL OF EXCELLENCE)

> 19,900 TECHNICAL 

DOCUMENTS ISSUED

> 1,000 

EMPLOYEES AND 

PARTNERS

> 1,830 

CUSTOMERS 

SERVED

> 2,000 TESTING AND 

ANALYSIS PROCEDURES 

IN THE PORTFOLIO

OUR NUMBERS (2022)

43%

26%

31%

R$ 305 MILLION 
IN 2022

43% GROWTH FROM 2021



WHAT WE DO ?

RESEARCH, 
DEVELOPMENT AND 

INNOVATION

TESTS, TRIALS 
AND ANALYSIS

INSPECTION AND 
MONITORING

METROLOGICAL 
DEVELOPMENT, 

MEASUREMENTS 
AND CALIBRATIONS

CERTIFIED 
REFERENCE 
MATERIALS

TECNOLOGICAL 
EDUCATION

PRODUCTS AND 
PROCESSES

SOFTWARES

FROM THE BENCH TO 
THE PILOT

FUNDING

EMBRAPII

TECHNICAL ANALYSIS OF 
PRODUCTS AND 

MATERIALS

PRODUCT EVALUATION

PRODUCT 
CERTIFICATION

CONSTRUCTION AND 
SCTRUCTURES

MACHINERY AND 
EQUIPMENT

ACCREDITED INSPECTION 
BODY

PROFICIENCY PROGRAMS

STANDARDS 
DEVELOPMENT

ADVANCED METROLOGY

METALS

CERAMIC

MINERAL

VISCOSITY

NORMAL SAND

PROFESSIONAL MASTER

EXTENSION COURSES

COURSES ON DEMAND



BUSINESS UNITS
BIONANOMANUFACTURING
Processes, Chemistry, PPEs, Biotech, Nanotech, Microfabrication

CITIES, INFRASTRUCTURE AND ENVIRONMENT
Territorial planning, Sustainability, Risks, Civil works

ENERGY
Generation, Infrastructure, Efficiency, Clean energy

BUILDING AND HOUSING
Confort, Performance, Safety, Materials, Sustainability

ADVANCED MATERIALS
Metallic, Polymeric, Composite, Cellulosic, Corrosion

DIGITAL TRANSFORMATION
IoT, Embedded Systems, Intelligent Transport Systems, AI, Analytics

METROLOGICAL AND REGULATORY TECHNOLOGIES
Mechanics, Electrical, Flow Measurement, Aerodynamics, Chemistry



University

Enterprise

&

Society

Research 
Institute



Advanced Materials

Laboratory of Metallurgical Processes



IPT on the news



Nd and Pr (didymium) oxide

Obtaining the metal (Nd,Pr)

(Nd,Pr)FeB alloy preparation

Hydrogenation 

(Nd,Pr)FeB powder 

Orientation

Sintering

Heat treatment

Compression

Corrosion coating

Application

Electrolytic cell Nd,Pr – 99.7 % purity

NdFeB alloy strips

Strip casting

Rare earth production chain

http://www.google.com.br/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwia2o6s8O7RAhWBG5AKHY9OBGYQjRwIBw&url=http://transoceanik.paginas.ufsc.br/programme/&psig=AFQjCNH1r0IYG1F-w5UMPMjprxKcn8q7gw&ust=1486037795347023


Mine



How to analyze 
them?

Nd2O3

Nd0

Nd-Fe-B

Samples



Analito Sc Y

 (nm) 337,215 371,030 324,228 224,306

 Nd (nm) 337,235 337,200 371,040 371,010 324,245 324,238 324,208 224,368 224,281 224,235

Analito La

 (nm) 333,749 412,323 387,164 442,990

 Nd (nm) 333,800 333,760 333,725 333,700 412,333 412,300 387,194 387,134 443,058 443,018 442,932

Analito Ce

 (nm) 413,380 413,765 446,021 429,667

 Nd (nm) 413,422 413,400 413,336 413,799 413,746 446,014 429,677 429,636

Analito Pr

 (nm) 414,313 422,535 411,846

 Nd (nm) 414,356 414,325 414,300 414,271 422,556 422,520 422,485 411,900 411,836 411,816 411,779

Analito Sm Eu Gd

 (nm) 442,434 272,778 443,556 342,247

 Nd (nm) 442,479 442,456 442,434 442,395 442,375 272,818 272,758 443,605 443,560 443,509 342,267 342,230

Spectral interferences in ICP OES



Analito Ho Er

 (nm) 345,600 339,898 337,271 349,910

 Nd (nm) 345,617 345,600 345,577 345,558 339,941 339,919 339,888 339,865 337,309 332,870 337,230 349,955 349,908 349,955

Analito Tm

 (nm) 313,126 336,261 250,962

 Nd (nm) 313,117 313,110 313,100 336,315 336,270 336,226 250,962 250,900 250,875

Analito Yb Lu

 (nm) 369,419 289,138 261,542

 Nd (nm) 369,481 369,439 369,409 369,359 289,170 289,145 289,127 289,110 289,084 261,602 261,562 261,527 261,482

Analito Tb Dy

 (nm) 350,917 367,635 340,780

 Nd (nm) 350,950 350,924 350,896 350,950 350,924 350,896 367,660 367,635 367,589 340,802 340,755 340,738

Spectral interferences in ICP OES



ICP-MS



Elements Emission lines Isotopes

Li 30 2

Cs 645 1

Mg 173 3

Ca 662 6

Cr 2277 4

Fe 4757 4

Ce 5755 4

Fonte: F. J. Holler, D. A. Skoog & T. A. Neiman. Principles of Instrumental Analysis

ICP OES Vs. ICP-MS



Light emission Mass-to-charge ratio

ICP OES ICP-MS

Background Background

Fonte: F. J. Holler, D. A. Skoog & T. A. Neiman. Principles of Instrumental Analysis

The spectra of Ce



Interference m/z Analyte Isotopic abundance (%) Interfering

Isobaric overlap

40 40Ca+ 96,9 40Ar+

50 50Ti+ 5,4 50Cr+, 50V+

Polytatomic ions

75 75As+ 100 40Ar35Cl+

80 80Se+ 49,6 40Ar40Ar+

Doubly charged ion

69 69Ga+ 60,1 138Ba2+

70 70Ge+ 21,2 140Ce2+

Interferences in ICP-MS



How to deal with interference?

• Alternative sample introduction techniques
• Aerosol desolvation to minimize the population of precursor ions at the source of ions 

• Cold plasma
• Reduces plasma power to reduce the amount of Ar ionization 

• Mathematical correction equations
• They measure the isotope of interest, an interference-free isotope, a polyatomic isotope and 

mathematically decovolute it to reach the Interference-free value 

• Collision and reaction cells



75 150

150Nd+, 150Sm+

75As+

150Nd2+, 150Sm2+

As determination in REE matrix

Fonte: Thermo



75 150

75As+

150Nd2+, 
150Sm2+

91AsO+

As determination in REE matrix

Fonte: Thermo



75 150

75As+

150Nd2+, 
150Sm2+

91AsO+

91Zr+

As determination in REE matrix

Fonte: Thermo



75As+

150Nd+, 150Sm+, 91Zr+

Q1 (analyte)

Q3 (product)

Q2 (reaction with O2)

91[AsO]+

75As+
→

91[AsO]+

150Nd++, 150Sm++

Fonte: Thermo

As determination in REE matrix



Q1 set to analyte mass 

(e.g. Ce+ at m/z 140) to 

filter out unwanted ions

Q2 pressurized with

reactive gas to selectively

generate reaction products 

Q3 isolates ions required

for measurement (e.g. set

to product ion mass for

CeO+ at m/z 156)

140Ce+

139La1H+

156Gd+ and many others

140Ce+ + 1/2 O2 →
140Ce16O+

139La+ + 1/2 O2 →
139La16O+

140Ce16O+

139La16O+  and 139La1H+

→TQ Technology promotes 

interference removal and 

maintains high detectability

→BEC and SNR were improved 

compared to SQ mode

→Low concentrations achieved 

(linear range: 0.01 - 1000 ppt for 

most REE)

Element

Concentrations (ng L-1)

NRC NIST SCP EnviroMAT

AQUA-1 SLRS-6 1640A EU-L

Sc 157 ± 4 171 ± 7 196 ± 5 141 ± 8

Y 27 ± 2 141 ± 6 47 ± 6 72  ± 6

La 27 ± 3 248 ± 4 < 0.01 85  ± 10

Ce 11 ± 4 222 ± 15 < 0.01 < 0.01

Sm 4.5 ± 0.5 34 ± 4 3.9 ± 0.8 0.17  ± 0.03

Eu 2.2 ± 0.2 7.1 ± 1.4 21 ± 4 161  ± 5

Gd 2.9 ± 0.6 23 ± 4 <0.01 0.33  ± 0.11

Tb 0.27 ± 0.07 2.5 ± 0.3 <0.01 0.09  ± 0.01

Dy 0.54 ± 0.04 14.5 ± 1.3 <0.01 < 0.01

Ho 0.06 ± 0.01 0.44 ± 0.05 0.07 ± 0.04 0.02  ± 0.01

Er 1.52 ± 0.12 9.2 ± 0.8 7.7 ± 1.7 0.19  ± 0.05

Tm 0.24 ± 0.05 1.2 ± 0.2 1.8 ± 0.3 0.08  ± 0.01

Yb 1.7 ± 0.3 8.7 ± 0.8 21 ± 2 0.44  ± 0.11

Lu 0.31 ± 0.08 1.3 ± 0.2 4.8 ± 0.9 0.25  ± 0.07

Spike and Recovery test with Tap Water (ppt level) 94-108%

REEs determination in water CRMs



MRI: Magnetic Resonance Imaging

Ti nanoparticles for MRI contrast agent



• 48Ti+ (most abundant isotope)

• 48Ca+, 96Zr++, 32S16O+, 31P16O1H+, 24Mg2
+

• 114[Ti(NH3)3NH]+

• 114Cd+, 98Mo16O+

ICP-MS (Ti in biological samples)

No reaction

Reaction with ammonia



Ti determination in biological matrices

Analyte 48Ti+

114Cd+, 98Mo16O+

Product Ion 114[Ti(NH3)3NH]+

48Ti+
→

114[Ti(NH3)3NH]+

48Ca+, 96Zr++, 32S16O+, 31P16O1H+, 24Mg2
+

Q3 isolates ions required for 
measurement
(e.g. set to product ion mass 
for Ti+ at m/z 114) 

Q2 pressurized with reactive 
gas to selectively generate 
reaction products (e.g. NH3 + 
Ti+ → Ti(NH3)3NH+)

Q1 set to analyte mass 
(e.g. Ti+ at m/z 48) to 
filter out unwanted ions

Fonte: Thermo



Ti determination in biological matrices

1 10 100 1000 10000

Reference Value

Ti SQ-KED

Ti SQ-NH3

Ti TQ-NH3

Ti Concentration (µg∙L-1)

Measured Ti Concentration in Ca-rich Blood 
Serum Samples

Single Quadrupole ICP-MS

False positive results due to 

unresolved isobaric 48Ca Interference!

Ti TQ-NH3

Ti SQ-NH3

Ti SQ-KED

Reference Value

Triple Quadrupole ICP-MS

Only by using triple quad technology 

can accurate results for Ti be 

obtained!

Fonte: Thermo



Ti determination in biological matrices

Spike and Recovery test (%)
Spike concentration 1  (µg/kg) 10  (µg/kg) 50  (µg/kg)

Spleen 94 104 106
Spleen 81 114 111
Brain 89 106 115
Brain 83 116 111
Liver 74 108 109
Liver 87 107 105
Lung 115 126 124
Lung 98 112 119

Kidney 112 122 119
Kidney 108 120 114

* digested in microwave oven system



Ti determination in biological matrices

Spike and Recovery test (%)
Spike concentration 0.5  (µg/L) 1  (µg/L) 5  (µg/L) 10  (µg/L)

Urine 111 106 107 108
Urine 114 109 106 107



• Installed inside an ISO 8 cleanroom

• Equipped with all reaction (O2, H2 and NH3) 
and collision gases (He)

• Nanoparticles analysis system

• Analysis in hydrofluoric acid medium

EMU - FAPESP: 2017/20752-8



IPT

Location
Av. Prof. Almeida Prado, 532 - Cidade Universitária
05508-901 - São Paulo - SP

Where are we?



• Thank you for your 
attention

• Maciel Santos Luz

• macielluz@ipt.br
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