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Técnicas de separação 

Eu tenho duas técnicas de separação no laboratório, 
LC e GC Qual eu devo usar para carboidratos? 



Blood Alcohol Analysis 
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Dual Column Blood Alcohol System 
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Blood Alcohol Analysis by GC/FID/FID 
Dual Channel Blood Alcohol Analyzer (GC/FID/FID) 

Order an Agilent M74xxxAA Series Analyzer 
with the following system option: 
• Option 683 Dual Channel Blood Alcohol Analyzer 

(GC/FID/FID) 

FID Responses for DB-ALC1 and DB-ALC2 Channels 

http://www.chem.agilent.com/Library/applications/5991-3671EN.pdf  

October 21, 2019 
Agilent Restricted 

Channel 1 

Channel 2 
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Espectrometria de massas  
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GC/MS Positioning – Which MS? 

5977 GC/MSD 7000 Series GC/TQ 7250 GC/Q-TOF 

See the whole picture – the 
premier instrument for all your 
GC/MS identification, 
quantification, and exploration 
challenges 

The source of new possibilities – 
gives you the ability to 
improve your sample throughput, 
analytical performance, and 
business outcome 

Expand your lab in multiple 
dimensions – take your lab to 
higher levels of efficiency and 
productivity for more confidence in 
your results at a lower cost of 
ownership 

10/21/2019 Agilent Confidential  11 



« GCMS da 
Hewlett-Packard foi 
o único capaz de 
parar o Ben 
Johnson ! » 

Page 
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13 Agilent Technologies 
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SQ GC/MSD 

Separate 
compounds 

Create ions & 
Fragments Separate ions Detect ions 

Vacuum 

GC Ion source Quadrupole High Energy Dynode, 
and Electron Multiplier 

Column  
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318 During the run, quadrupole is (for example) scanned 
from 35 m/z to 500 m/z at 3.2 scans/sec. Signal that 
reaches the detector is recorded in the data file. 
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Detecção de Canabinóides em Fluido Oral usando 
GC-MS  - App note 5989-5860EN 



Resultados 



PROCESSO – 
 SOFTWARE 



• SIM/Scan simultâneos 

 
 
 



Deconvolução 
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Unknown Analysis 
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GC-TQ 7000D/7010B : Built on Proven Technologies 

Inert, high 
temperature, 
extraction EI 
source  

Ramped Iris Triple-
Axis Detector 

Gold plated quartz, hyperbolic 
quadrupoles  

Split Flow Turbo 

High pressure hexapole collision 
cell with Patent Pending Helium 

Quench Gas  

Hinged access to source 
and detector 

– Reliable, inert, high 
performance ion source  

– Heated monolithic gold 
plated quartz quadrupole 

– High Signal/Low Noise Triple-
Axis Detector 

– PCI/NCI ion source 
– Linear acceleration enhanced      

hexapole collision cell 
– MassHunter software 
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MS/MS requires multiple mass filters in series. 

TQ GC/MS: What is MS/MS analysis? 

Selection of  
precursor ion 

(MS1) 

Fragmentation 
of precursor ion 
(Collision cell) 

Selection of 
fragment ions 

(MS2) 

Typical analysis = Detection 

Carrier Gas 
He 

Ion source MS1 
mass filter 

Hexapole 
collision cell 

MS2 
mass filter Detector 

Collision 
Gas N2 

  

Quench 
Gas He 

  



7000 Series Quadrupole MS/MS 
Optimized for Gas Chromatography 



7000 Series Quadrupole MS/MS 
Optimized for Gas Chromatography 

EI Spectrum with 
all analyte and 
background ions 



7000 Series Quadrupole MS/MS 
Optimized for Gas Chromatography 

Q1 mass filters all 
ions other than the 
precursor; only 
target ion 210 
pass through 



7000 Series Quadrupole MS/MS 
Optimized for Gas Chromatography 

Collision cell 
dissociates m/z 210 
into product ions 



7000 Series Quadrupole MS/MS 
Optimized for Gas Chromatography 

Q2 monitors only 
characteristic fragments 
158 and 191 from m/z 
210 for quant and qual 



MS/MS Eliminates Scan and SIM Interferences 

analyte 

Product 1 
Product 3 

Product 2 

Single Quad MS 
selectivity proportional to 

spectral resolution 
no selectivity against ions 

with same m/z 

Triple Quad MS 
Precursor selectivity same as MS but 

high probability that one or more of the 
product ions will be a unique dissociation 

product of the precursor only  
AND NOT the interference 

Interference* 

analyte 

interference 

unit mass resolution 

*Because the concentrate of the matrix may be much greater than the analyte, 
even matrix isotope ions (A+1, A+2, etc) may be a significant interference 
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THC em cabelo  5990-7535EN 
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Comparação de Análise de Sintéticos GCQ x GCTQ 
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The merging of two platforms 

Turbo 2 

Ion 
Pulser 

Turbo 3 
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Transfer 
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Q-TOF based 

7000 GC/MS 
QQQ based 
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TOF MS Theory: Idealized 



Resolution and Accurate Mass 

W1/2 = 0.68 

m/z = 614 

R = 614/0.0423 = 14,522 

1 Da 1 Da 

= ((613.9642-613.9646)/613.9642)8106 
= -0.65 ppm 

R = 614/0.68 = 903 

Resolution = (m/z)/w1/2 

610
lTheoretica

alExperiment - lTheoretica accuracy  Mass ×





=

= ((613.9642-614)/613.9642)*106 

= -58.3 ppm 

38 

PFTBA (C12F24N) = 613.9642 



240.1218 
240.0785 

Flurenol methyl ester 
m/z = 240.0781 
Mass error = 1.7 ppm 

Dimetilan 
m/z = 240.1217 
Mass error = 0.4 ppm 

~13,500 resolution  FWHM 

39 

No Internal Reference Mass (IRM) 
corrections applied 

Δ m/z = 0.0433 

High Res can Eliminate Isobaric Interferences  
Appears as single m/z 240  peak for any unit mass resolution MS 



TIC 

EIC 283.8096+/- 0.5 Da. 

EIC 283.8096+/- 2 ppm (+/- 0.0005 Da.) 

 Hexachlorobenzene – 600 ppb in marine sediment extract 

a 

b 

c 

Porque alta resolução e massa exata? 
Quantitativa de compostos alvo e confirmação 

No matrix interference 
• Good quantification 
• Good confirmation 

Background  
200X smaller 

40 



Canabinóides sintéticos 



Response linearity and mass accuracy 
ADC advantages 

5 Hz acquisition, RIS LOD about 0.01 pg 

OFN - 12 Levels, 10 Levels Used, 36 Points, 30 Points Used, 0 QCs

Concentration (ng/
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Outros Acessórios para 
complementar as 
técnicas de Análise 
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Acessórios / portfólio 

Headspace Estático 
HS , SPME , Itex Dessorvedor Térmico 

Headspace Dinâmico – P&T Jet Clean 

Probe de inserção 

Unidades Móveis 



LC/MS 
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Benefícios da Espectrometria de Massas 

 Universal: medidas de massa-carga 
 Maior seletividade e sensibilidade para análises quantitativas 
 Mais informações ortogonais (tR, m/z, MS/MS) para análises 

qualitativas 
 Menor preparo de amostra 
 Alta velocidade 
 Sem limitação de m/z 
  

Single Quad QQQ 

TOF 
QTOF 



 
Sistema LCMS 

Inlet Detector 

Sistema 
de dados 

Direct Probe 
Flow Injection 
GC, LC 

Introduçã
o da 

amostra 

Fonte de 
ionização 

Analizador de 
massas 



Espectro de MS 

For Research Use 
Only. Not for use in 
diagnostic 
procedures  
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Espectro de MSMS 
5x10

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

3

3.2

3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

Cpd 2: 78.9589: -ESI Product Ion (7.322 min) Frag=365.0V CID@40.0 (606.0743[z=1] -> **) 12_Mix13_1uL_tMSMS-r002.d 

78.9589

 

158.9253

 

272.9570

 

384.9846

 

96.9697

 176.9361

 

111.0201

 

305.0180

 402.9946

 362.0041

 606.0751

 
240.0279

 211.0016

 526.1059

 62.9642

 483.1027

 

Counts vs. Mass-to-Charge (m/z)

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620



Cromatograma 
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Soluções FTIR 
e Raman 

Agilent para o 
segmento 
Forense 
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FTIR Cary 630 – ATR de diamante 

• Sistema FTIR mais robusto do mercado 
com óptica permanentemente alinhada 
que confere maior estabilidade analítica e 
portabilidade; 
 

• Todos os materiais ópticos em ZnSe; 
Não trabalhamos com ópticas mistas com 
materiais menos nobres e sem 
necessidade de purga para operação; 
 

• Alta performance e velocidade; 
 

• Hardware e software completos e de fácil 
utilização; 
 

• Garantia 10 anos interferômetro e laser e 5 
anos para fonte; 
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Exemplo 1: pó branco 

Identificação com sucesso de cocaína em uma mistura através de busca avançada de multicomponentes 
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Exemplo 2: extrato selo 

Identificação com sucesso de 25B-NBOH apés extração através de busca avançada de multicomponentes 
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Raman Resolve 
Identifica compostos através da embalagem com tecnologia SORS!!! 

Diferente dos Ramans convencionais que tentam ajuste de foco manual e o ID através da 
embalagem é uma questão da habilidade ou sorte do usuário! 
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Raman Resolve 
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Raman Resolve 
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Raman Resolve 
análise de combustíveis 



Romão Beserra 
11-96423-0132 cel 
11-4197-3500  geral 
0800-728-1405 Suporte 

OBRIGADO PELA  ATENÇÃO !!! 
DÚVIDAS ??? 

romao_beserra-jr@agilent.com 
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