
Last year, PIKE reached its 25th anniversary milestone. We 
spent the year commemorating my parents’ vision and 
celebrating our company’s history and achievements. It was 
a wonderful opportunity to honor and to connect with all of 
you who have helped us grow into who we are today. 

One of our celebratory activities this past summer 
was a water park get-away with PIKE employees and their 
families. It was great fun, and many of the kids were prunes 
after spending hours splashing in the water. Our outing was 
topped off with a relaxing group barbeque dinner. We also 
hosted a PIKE Open House to say thank you to our customers, 
vendors and friends. Visitors were treated to a tour of our 
facility including our manufacturing floor, machine shop 
and optical manufacturing area to learn about how our 
products are used and to get an insider’s view of how they 
are made.

In addition to these activities, we continued to 
expand our capacity in state-of-the-art optical component 
manufacturing equipment and metrology instrumentation. 
Our focus in these areas provides us with the opportunity 
to delve further into the realm of “Spectroscopic Creativity” 
– our tag line used throughout the years to describe our 
product portfolio and the unique relationship we forge with 
customers in need of specialized products. We look forward 
to rolling out new cutting-edge and staple products in the 
near future. 

As we proceed into 2015, one of my goals is to foster an 
environment conducive to supporting PIKE’s founding core 
principles: 1) offering high quality products; 2) providing 

exceptional customer support; and 3) appreciating my PIKE 
family. Thank you to our dedicated and new customers 
and partners. With your support and the commitment of 
our employees, PIKE will continue to thrive. Wishing you a                           
prosperous year.  Liz

Celebration and Expansion   By Liz Brierley, Vice President, PIKE Technologies, Inc.

View. Learn. Apply. New Video Application Notes and Tips

We are thrilled to introduce V-Reflections, our new bi-annual newsletter 
containing all informative videos. Covering a variety of applications and 
spectroscopy sampling tips, V-Reflections is designed to be a quick resource and 
training tool for laboratory scientists, college faculty, and chemistry students. 
Since we are aware of your busy schedules we keep our videos very concise —
ranging in length between 45 seconds to 4 minutes.

Great care is put into choosing video topics that we think will be most valu-
         able to our viewers. To introduce you to its flavor, previous editions of    
                     V-Reflections include titles such as

• ABC’s of Liquid Transmission Sampling

• FTIR of Heterogeneous Catalyst

• KBr: Proper Use and Handling Methods

Since its first release in June of 2014, the feedback has 
been tremendously positive. Craig Teague of Cornell College 
in Mount Vernon, IA, commented, “These videos strike the 
right balance of  key information, good presentation, and 
appropriate length.”

We are very proud to offer our innovative electronic 
newsletter and invite you to review our archive issues found 
on our website, where you may also subscribe for upcoming 
issues. We welcome your topic suggestions and ideas, too. Be 
sure to watch for our next issue which will feature the first 
in our new video series IR Spectrum Troubleshooting, tackling 
topics such as recognizing a critical angle problem in an ATR 
spectrum and how to resolve it.

Family fun at the summer water park outing, and exploring the 
µMAX Microscope during our fall 25th Anniversary Open House.
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The thermal treatment of a grafted Sn-SiO2 catalyst was 
monitored in situ using diffuse reflectance infrared Fourier 
transform spectroscopy (DRIFTS). Structural changes and 

organic intermediates could 
be observed.

Thermal treatment is 
an important but oftentimes 
poorly understood step dur-
ing the synthesis of hetero-
geneous catalysts. In situ 
spectroscopic techniques can 
provide valuable insights into 
structural changes of such  
materials upon heating. 

DRIFTS is an ideal technique for such an application 
because powder samples can be used without further 
preparation, high temperatures and pressures can be 
applied and gases can be flown over the catalysts easily.

Experimental Conditions
The FTIR spectra were recorded by averaging 32 scans with 
a resolution of 8 cm-1. Using the heated environmental 
chamber inserted into the PIKE DiffusIR diffuse reflection 
sampling accessory, the environmental chamber was 
flushed with synthetic air at a flow rate of ca. 20 mL/min 
and heated at a rate of 20 °C/min up to a temperature of 
550 °C. Prior to the thermal treatment, the Sn(NMe2)4 was 
deposited on dehydrated SiO2 using a grafting technique 
under static vacuum. 

Results
By applying the environmental chamber and heating the 
sample up to 550 °C, conditions comparable to the ones in 

conventional calcination ovens could be achieved. Figure 1 
shows spectra recorded at different temperatures. 

At room temperature intense bands between 2750 and 
3000 cm-1 can be observed which can be assigned to C-H 
stretch vibrations of the organic Sn precursor. Already at 
100 °C these bands significantly decreased, while bands at 
3286 cm-1 and 3656 cm-1 appear. 

The band at 3286 cm-1 has been assigned to N-H stretch 
vibrations of ammonium species that could be formed as 
intermediates on the silica surface upon heating. The other 
band at 3656 cm-1 originates from  Sn-OH groups that have 
been formed due to restructuring  of the Sn surface species 
during the calcination.1 

At 200 °C another band at 3739 cm-1 is clearly visible. 
This band stems from the Si-OH stretch band of isolated 
silanols.2 The intensity of this band increases upon further 
heating, indicating the opening of siloxane bridges on the 
silica surface.

At 400 °C the intensities of the C-H stretch vibrations have 
further decreased and the vibration at 3286 cm-1 completely 
disappeared while the Si-OH and Sn-OH stretch bands were 
still increasing in intensity. At the final temperature of 
550 °C, all organic groups have been burned off and the 
desired and catalytically active Sn sites are present. 

Conclusions
The DiffusIR accessory is a valuable tool to understand 
structural changes in heterogeneous catalysts during thermal 
treatment. The sequence of formation of intermediates, 
Sn-OH, and Si-OH species could be observed. These insights 
can potentially be used to improve the synthesis of catalysts. 
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Dr. Ive Hermans and his research team including Sabrina Conrad and 
Philipp Mueller relocated from the Swiss Federal Institute of  Technology 
Zurich to the University of  Wisconsin – Madison in January 2014. Residing 
in the Department of  Chemistry, the lab’s focuses are on sustainable 
chemical and catalysis engineering. Through their efforts they aim to 
develop energy-efficient, economic, and selective pathways to value-added 
products.

Monitoring the Thermal Treatment of a Heterogeneous 
Catalyst using DRIFTS
By Philipp Mueller, Sabrina Conrad, and Ive Hermans
University of  Wisconsin-Madison 
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Figure 1. Spectra recorded at 25 °C (black), 100 °C (light blue), 200 °C
(purple), 300 °C (dark blue), 400 °C (red), 500 °C (green) and 550 °C (yellow).

    PIKE DiffusIR Accessory
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The drying of a pressure-sensitive polymer adhesive was 
monitored by attenuated total internal reflection (ATR) IR 
spectroscopy. Correlational analysis revealed changes in the 
composition of the film surface with time.

On a fundamental level, adhesion is the interaction 
between the surface of one material and that of another.1 
The formulation of new adhesives, the optimization of cur-
rent compounds, and the troubleshooting of manufacturing 
processes are greatly assisted by a characterization of the 
surface structure of the materials. This is particularly critical 
for pressure-sensitive adhesives 2 where no solvent or heat is 
applied during the bonding process.

Experimental Conditions
A 10-reflection PIKE HATR accessory was used to analyze 
adhesive reactions. A butyl-acrylate-based adhesive 
containing acrylic acid was placed on a Ge ATR crystal. 

Spectra were collected at 4 
cm-1 resolution with 200 co-
additions, every hour for 12 
hours. The temperature was 
controlled to 21±0.5°°C, 
and the humidity set at 
45±1%. Data acquisition 
and analyses were per-
formed using custom lab-
written software.

Results
Post-acquisition, spectra were analyzed using a two-
dimensional correlation routine.3 Figure 1 shows results 
of the synchronous correlation maps, where the intensity 
of the diagonal peaks indicate the degree to which bands 
changed during the drying process.  

The bands corresponding to water (686, 1645 and 3300 
cm-1) are all decreasing in intensity, and this is related to a 
subsequent overall increase in the strength of the polymer 
modes (1160, 1250, 1450, 1730, 2870, 2935 cm-1). This is 
indicative of an increase in the polymer density within the 
penetration depth due to the loss of water. Cross peaks in 
Figure 1 indicate a synchronous change in intensity between 
bands; if the bands are both growing or shrinking during the 
drying process, the peaks are positive (red). If they evolve in 
opposite directions, they are negative (blue). For example, 
the negative cross peak at 850 cm-1 indicates that the acrylic 
acid band is growing while the 1650ccm-1 monomer signal 
decays. This is evidence that the acrylic acid monomer is 

Investigating the Drying Process 
of Pressure-Sensitive Adhesives
By Sandra Roy1, Stephan Freiberg2, Claude Leblanc2, and Dennis Hore1

1. University of  Victoria, Victoria, Canada, 2. Mapei Group, Laval, Canada
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diffusing to the surface as the
sample is drying, possibly con-
comitant with polymerization of 
some of the acrylic acid.

Conclusions
Studying the changes of adhesive composition 
during the drying process is made easy with the 
use of the HATR accessory. When time-resolved 
spectra are combined with correlation analysis, multiple 
components may be readily identified and trends in struc-
tuctural evolution observed.
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Figure 1.  Synchronous correlation spectra of butyl acrylate pressure 
sensitive adhesive. Red cross peaks are positive; blue peaks are negative.

  Preconfigured Demountable Liquid Cells            Flexibility to change the window type and the pathlength  
              to accommodate a wide range of samples.

                    To make ordering easier with one part number, we now
                          offer preconfigured liquid transmission cells consist-
                              ing of the most popular windows. Another new 
                                   option is O-ring sealing, ideal when measuring 
                                     low surface tension samples. Call or order 
                                       directly at www.piketech.com.
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Growing Our Gas Cell Offerings

New Challenge – Win a $200 Amazon® Gift Card! 
 Answer the New Challenge question below correctly and be entered into a drawing to win.

A few years ago, we introduced PIKE-manufactured 
long-path gas cells. With pathlengths ranging from  
2.4 m to 20 m, these high-quality cells are used for 
IR gas measurements for ppm to ppb concentration 
levels. To expand our gas cell selection for those 
analyzing more concentrated gases, PIKE is now 
offering stainless steel short-path gas cells. The 
durable construction of the metal body may be    
used under pressure when matched with a suitable 
IR window. Cell pathlengths are 1, 2, 5, 10, 15, and         
20 cm, and heating up to 200 °C is optional. 
         To offer the greatest flexibility, users may optimize 
their configuration by choosing the most appropriate 
gas fitting. VCR, compression, and barb fittings are 
available. PIKE gas cells have been designed for easy 

PIKE’s GC-FTIR Accessory interfaces FTIR and gas chromatography instruments. 
Why would someone choose to use this sampling technique?

 Secondary confirmation for GC-MS results

 Separate components in a mixture for
 subsequent IR measurements

 Identify isomers within a mixture

 All of the above

 None of the above

A)
B) 

C ) 
D) 
E ) 

Please submit your answer through the contest link at www.piketech.com. 
Entries must be received by 5/31/2015.

PIKE Technologies, Inc., 6125 Cottonwood Drive, Madison, WI 53719  Ph: (608) 274-2721, Fax: (608) 274-0103

©2015 PIKE Technologies, Inc.  Amazon is a registered trademark of Amazon.com, Inc. or its affiliates.  All other trademarks are property of PIKE Technologies.

maintenance and cleaning. Our new gas cells are 
baseplate mounted for stability in the spectrometer, 
and offer purge collars to eliminate atmospheric 
water vapor and CO2  

interferences in the spectrum. 
Contact us today to discuss your applications.

PIKE short-path metal 
gas cells, 10 cm (left), 

5 cm and 2 cm (above).

Visit us at an upcoming trade show and 
pick up our updated slide ruler (right). 
The new design still contains all the staple 
information including wavenumber 
to wavelength conversions, crystal 
properties, an accessory selection chart, 
and a ruler in both centimeters and inches.

PIKE 2015 Events Calendar

PITTCON 
Booth 3817
March 9-12

New Orleans, LA

ACS 
          Spring  Fall
       Booth 415  Booth 306
     March 22-24  August 16-20
       Denver, CO  Boston, MA

http://www.piketech.com/NewChallenge.html
http://www.piketech.com/Stainless-Steel-Short-Path-Gas-Cells.html
mailto:rogalski%40piketech.com?subject=

