
FT-IR Microscopy with Image-Guided 

Analysis: 

Polymer Applications 
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Agenda 

ÁVocabulary and ñanatomyò of 

infrared microscopy 

ÁVisual tools for data collection 

and analysis 

ÁIntegrated Operations and 

Applications 

ÁQ & A 
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Infrared Microspectroscopy ï An Indispensible Tool 

ÅLight Microscopy + Spectroscopy = 

ÅInspection & characterization using both visual and chemical contrast 

ÅChemical information of physically small samples, or small domains 

within heterogeneous specimens 

ÅHow small?  From barely visible to the eye down to diffraction limit (~l) 

 

Å Who needs it? 

Å Analytical Services 

Å Quality Control 

Å R&D 

Å Material scientists 

Å For what purpose? 

Å Failure analysis 

Å Reverse engineering 

Å New products development 
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Generic Picture Infrared Microscopy Sampling Modes 

Transmission Reflection 

Apertures are a 

remote mask used 

to select region of 

specimen 

Objective to focus or collect 

infrared light to sample 

Condenser to focus 

light to sample 

(transmission only) 

Micro ATR 

ATR Crystal for special 

case of Reflection mode 

Digital Video 

Aperture 
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Thermo Scientific  FT-IR Microscopes Product Line 

ÅNicolet iN10 and iN10 MX FT-IR imaging microscope  

ÅGround breaking integration, software driven operations 

ÅOptions for fast mapping and linear array detector 

ÅNicolet ContinuµmTM infrared microscope  

ÅThe ñMicroscopistôs Microscopeò 

ÅFlexible configuration for Infrared features 

ÅOutstanding visible light performance 

 

 

Nicolet iN10 Nicolet Continuµm  
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Nicolet iN10 FT-IR Microscope 

ÅSimplified hardware options 

ÅReduces operator adjustments 

ÅOMNIC Picta software  

ÅDedicated, visual user interface 

ÅAutomation for routine adjustments and procedures 

ÅRapid video and chemical image generation 

ÅAutomation Features 

ÅCollection mode conversion 

ÅAutofocus for Sample and Condenser 

ÅAperture 

ÅMultiple Detector Options 

ÅMotorized Stage Option 
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Sample Presentation for Infrared Microscopy 

ÅTransmission analysis  

ÅBest quality but specimen must be THIN 

ÅStandard 13 mm infrared-transparent 

windows (salt or diamond) 

3-position 

window holder 

slide 

Roller Knife 

Metal-coated or 

ñlow-eò IR 

reflective slides 

Compression Cell 

ÅExternal reflectance  and reflection-

absorbance 

ÅConvenient, very fast data colletion 

ÅReflective substrates boost sensitivity 

ÅMetal coated or low-e slides 

  
ÅATR ï minimum prep 

ÅContact sampling, surface sensitive 

ÅFixed ñpath-lengthò 

IRE (germanium) 
sample 
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Nicolet iN10 ï Fast Sample & Background Positioning 

ÅCustom slide holder simplifies loading 

Å Standard background locations enable automatic background 

collection 

ÅThe background locations, X, Y and Z (focus) coordinates are stored for 

rapid and automatic background collection 

Transmission 

(window holder or open port) 

Reflection 

(gold mirror) 

Background Locations 
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Slide View - Efficiently Locate Micro-samples for Analysis 

ÅSlide View helps locate 
sample position 
ÅSelect your slide type 

ÅClick on the slide where the 
sample is located... 

 

ÅOMNIC Picta automatically 
moves the stage to sample 
location, X ï Y, & Focus 
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The Mosaic ï Expand your Field of View (FOV) 

ÅEven at low magnification, the field of view is small 

ÅUse Automation to create a wide-field road map; a mosaic of 

multiple video frames 

Field of View 
500 micron 

Static Mosaic Live Video 
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Aperture Control - Selecting the Analysis Region 

ÅInteractive video image control selects region of FOV for exposure to 

Infrared beam 

Click and drag on 

an edge to change 

the size of the 

aperture to match 

a sample 

dimension 

Click on a corner 

and drag to 

change the angle 

of the aperture to 

match the sample 

1 2 
3 

4 
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Verify the aperture position 

ÅSimultaneous collection of data while viewing the sample 

ÅTruViewÊ Simultaneous View And Collection 

ÅView a live IR spectrum while adjusting the aperture 

ÅFull view of the sample, even when masked 

ÅSeparate illumination source highlights the IR beam path 
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Single Point Analysis ï Transmission 

ÅTrouble shooting a customer complaint 

ÅProduct being pushed back to supplier due to particles on the film 

ÅTechnique: Isolate a particle in micro-transmission in compression cell 

Particle by microscopy, Compression Cell 
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Spectral Library: Polyether urethane, PPO+MBI, pyrol. 
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Bulk Foam from plant, ATR (+ Advanced ATR correction) 
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not quite 
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Polymer Surface Check  ï Micro ATR 

ÅWhite crystal particle on red polymer feed beads ï Source? 

ÅConfirmed material excess antioxidant, DLTDP 
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Transmission IR Microscopy for High Sensitivity 

ATR 

Accessory 

Transmission 

configuration 

Poly defect -  ATR 
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Embedded defect 3 - Transmission 
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Clear film near defect 3 - Transmission 
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Subtraction Result - Silicate residues 
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Built-in Image Analysis ï Video or Chemical Images 

ÅStandard Features of Omnic Picta and Atlus Software 

ÅParticle size and distribution determinations  

ÅEnables new automation features for microspectroscopy 
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OMNIC Picta Particle Wizard ï Step by Step 

1) Extract particles  
2) Collect raw Spectra of the particles  
3) Select background  
4) Calculate result spectra  
5) Identify the spectra of the particles  

1 

2 

3 
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Automation of Single-Point Reflectance-Absorbance Experiment 




