
Newsletter for Practicing Chemists and Spectroscopists

Founded in 1989 by Phil & Irene Brierley                                                                                                                                              SPRING 2017

Reflections

PIKE Technologies is excited to introduce the newest addition 
to our collection of KBr pellet making tools. Pixie! A pint-size 
hydraulic press for making 7-mm pellets. Perfect for those with 
limited bench-space and for glove box applications. Pixie fits 

nicely into a storage cabinet, and with a weight of only 
10 lbs, the press is easily moved from place to place.  

                 All these attributes are attractive, but 
     the best characteristic is that it makes  

  flawless pellets with little effort due to  
 its ergonomic design and maximum force.  
To make a pellet, load the pellet die  
assembly with KBr mix and simply crank 

 up the force with one hand until the 
integrated force gauge registers 2.5 tons. 

The Pixie Hydraulic Press Package  
 supplies everything you need to 

start pellet making now in your 
lab. It includes Pixie, KBr powder, 
pestle and mortar, spatula, pellet 
die with extra 7-mm collars and a 

Happy 20th anniversary to the PIKE Reflections Newsletter! 
Established by PIKE’s founders, Phil and Irene Brierley – my 
parents, it has been a platform to keep our valued customers, 
distributers and friends informed about new products and PIKE 
happenings. My Dad also used Reflections as an opportunity to 
present technical spectroscopic topics and applications. He had 
a way of  making the complex understandable. To get a taste, take 
a look back at our retro newsletter honoring PIKE’s 25th year in 
business. His children’s bedtime stories, which tackled subjects 
such as diffuse reflection and the workings of a spectrometer in 
an easy-to-grasp manner, were republished.

Reflections in the early years welcomed and highlighted 
our current and new employees. At that time, there was only a 
handful of us. Today, PIKE’s family is over 60 members strong. 
Collectively, it is through their dedication, pride and teamwork, 
and your support that we continue to preserve PIKE’s original 
mission of a customer-friendly company specializing in the 
creation of high-quality spectroscopic accessories and optical 
components. Please let me give my sincerest thanks to all.  Liz.

pellet holder. For users who would like to explore transmission 
sampling for a wide variety of sample types, we offer a premium 
kit which bundles the Pixie hydraulic press for KBr pellet making, 
demountable liquid cell with variable pathlengths, press-on cell 
for mulls and our most popular transmission sample holders.

Call us today to learn more about PIKE’s Pixie and other 
KBr pellet making tools, such as the ShakIR ball mill, and visit 
our website to learn about pellet making and KBr prep. 

Little Pixie Makes a Big Impression!  By Jenni Briggs, Ph.D.

Pixie Hydraulic Pellet Press

PIKE Team Pride  By Liz Brierley, Vice President, PIKE Technologies, Inc.

1.  Sensitive technique
2.  Reproducible
3.  Excellent quantitative results
4.  Low sample mass required
5.  It’s easy with Pixie!

5 Reasons to Make KBr Pellets

http://www.piketech.com/home.php
https://www.piketech.com/Pixie-Hydraulic-Pellet-Press.html
http://www.piketech.com/files/pdfs/Reflections25thAnniversaryEdition.pdf


Mitchell V. Santander, Joshua L. Cox, Nicole Riccobono, Bas 
Schaap, Wei Xiong, Vicki H. Grassian and Kimberly A. Prather
University of California – San Diego

The impact of  ocean microbiological activity on the 
chemical species present in the sea surface microlayer (SSML) 
was investigated using attenuated total reflection–Fourier 
transform infrared (ATR-FTIR) spectroscopy. We observe 

clear chemical differences in organic 
functionality before and during the peak 
of  an induced phytoplankton bloom.

The oceans cover 71% of Earth’s 
surface. Therefore the SSML, as the air-

sea interface, strongly influences the 
transfer of material between the ocean and 
atmosphere via sea spray production (1). 

Understanding the dynamic changes in SSML 
chemistry due to microbiological activity is a critical step to 
unraveling the link between ocean chemistry and climate. 
Here we used ATR-FTIR to identify changes in the organic 
species present in the SSML as microbiological activity alters 
seawater chemistry.

Experimental Conditions
SSML samples were collected daily using the glass plate 
method (1) during a large-scale mesocosm experiment (2) 
and stored at -80°C until analysis. After thawing, organics 
were isolated via solid phase extraction (Bond Elut PPL, 
Agilent Technologies) into methanol (3), deposited onto an 
80 x 10 x 2 mm ZnSe multiple reflection ATR trough plate for 
use with the PIKE HATR accessory and dried under nitrogen 
for 24 hours. Spectra were acquired at 4 cm-1 resolution (200 
scans) after 30 minutes of instrument purging with nitrogen. 

Results
The sensitivity of the ATR measurements was enhanced by 
using a multiple reflection ATR plate with 20 reflections 
contacting the sample, and 40 total reflections. Absorbance 
values were amplified roughly by a factor of 20 relative to 
expected results from a single reflection ATR. 

ATR-FTIR SSML spectra obtained before and at the bloom 
peak are shown in Figure 1. The pre-bloom spectrum contains 
peaks in the C-H, O-H and N-H stretching regions near 2900 
and 3300 cm-1, respectively. These peaks suggest the presence 
of aliphatic C-H groups due to fatty acids and lipids as well as 
the presence of alcohols, sugars and amino acids.

A peak in phytoplankton concentrations corresponds to 
an increase in organic functional group signal intensities. In 
addition, several peaks are more prominent and new peaks 
appear. Specifically, sharp peaks at 1641 and 1558 cm-1 are 
associated with the amide I and amide II bands (4). Increasing in 
intensity during peak bloom, the band at 3088 cm-1 is most likely 
associated with the overtone of the amide II band (5).

The amide I and II bands are particularly noteworthy and 
suggest that proteins, likely from microbial cell fragments, 
are abundant in the SSML during periods of high biological 
activity. Biological particles are known to have profound 
impacts on cloud properties and precipitation (6). Therefore, 
SSML enrichment of proteins and cell fragments may lead to 
enhanced transfer to the atmosphere via sea spray and play a 
crucial role in affecting marine clouds and climate.

Conclusion
Using a highly sensitive multiple reflection ATR accessory, 
we identified changes in SSML chemistry resulting from 
microbiological activity. Results suggest that proteins are 
abundant in the SSML during a phytoplankton bloom. This 
enrichment likely alters sea spray chemistry, which has 
subsequent implications for atmospheric chemistry, clouds 
and climate. 
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Functional Groups in the Sea Surface Microlayer:  
Implications for Air-Sea Transfer during  
Phytoplankton Bloom

PIKE Reflections                                                 A World of Spectroscopy Sampling Solutions

PIKE Technologies 

Tel: 608-274-2721 

 www.piketech.com

Figure 1. ATR-FTIR spectra for the SSML before (blue) and at the peak 
(green) of a phytoplankton bloom.

PIKE HATR

`

https://www.piketech.com/ATR-HATR.html
http://www.piketech.com


The new Low-Volume Heated Gas Cell by PIKE Technologies 
is ideal for infrared applications, such as determining and 
quantifying off-gassing and headspace species where gas 
volume is limited. At less than 5 ml, the gas cell volume 
is a fraction of that found in typical short-path gas cells 
of similar lengths. As an IR screening diagnostic tool, it 
connects easily to simple gas flow experimental setups. Due 
to its low internal volume, the cell offers near-instantaneous 
feedback on gas compositional changes.

Our Low-Volume Heated Gas Cell is an experimentally 
attractive, independent solution for the practitioner dealing 
with gas analysis and quantitative challenges.  In the 
polymer materials field, for example, it allows simple gas 
compositional analysis of headspace volatiles originating in 
small-volume sealed material aging experiments.                                                                                      

Low-Volume Heated Gas Cell —  
for Near-Instantaneous Feedback on 
Compositional Changes
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To maximize energy throughput, 
this unique cell uses  a set of transfer 
optics that focuses the IR beam from the 
spectrometer onto the entrance of the 
7-mm bore cell body. The interior of the gas 
cell body is highly polished and gold coated 
for maximum IR transmission. The gas cell may 
be heated up to 300oC to prevent condensation of 
higher molecular weight gas species.

Volatiles from an ampoule filled with epoxy aged for 2 d at 240oC; the 
spectrum shows predominately H2O and CO2 with some evidence of CO, 
CH4 and C3H6 .

Low-Volume 
Heated Gas Cell

 Nanowire Grid Polarizers  
       Ask about our new, innovative line of Nanowire Grid   
           Polarizers covering the UV, Vis and NIR regions. 
               Features  include  a  thin  profile  and  a  large 
                    acceptance angle (up to 20 degrees). Choose 
                       from high-transmission and high-contrast,  
                           manual and automated versions.

Using ATR to Analyze Small 
Hydrogel Networks

Hydrogels are a polymeric network capable of absorbing 
and retaining water. Desirable properties such as lubricating, 
permeability and viscoelasticity make hydrogels ideal for 
biomedical applications such as contact lenses, drug delivery 
carriers and dressings. To understand the chemical structure 

and functional groups, hydrogels may be 
easily investigated via ATR-FTIR.

As a model hydrogel, a contact lens 
consisting of 2-hydroxyethyl methacrylate 
(HEMA) and N-vinyl pyrrolidone (59% 
water) was analyzed using the MIRacle ATR 
accessory with a 3-reflection diamond/
ZnSe crystal flat plate. This ATR plate offers 
an attractive option for a small hydrogel 
due to its 6-mm diameter sampling 
surface and its added sensitivity. 

Examples of easily identifiable bands of HEMA include 
the carbonyl C=O stretch and vinyl C=C stretch at 1713 and 
1635 cm-1, respectively. The broad OH band spanning between 
3680 – 3450 cm-1 suggests strong hydrogen bonding.

Contact lens spectrum collected using the MIRacle ATR accessory with a 
3-reflection diamond/ZnSe crystal plate.

. 10 and 12 cm path- 
   lengths available
. Volume less than 5 ml
. Heating up to 300 

oC
. Precision transfer optics    
   for beam focusing

https://www.piketech.com/Low-Volume-Heated-Gas-Cell.html
http://www.piketech.com
https://www.piketech.com/ATR-MIRacle-TM-Single-Reflection.html


Multiple Reflections ATR Options

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

Pellet making is considered an art by some practitioners. However, there are  
steps that may be taken to assure a quality spectrum. Choose these steps  
from the list below:

A )
B ) 
C ) 
D ) 
E ) 

Submit your answer through the contest link on our homepage 
at www.piketech.com.  Entries must be received by 9/30/2017.

We have expanded the crystal plate and flow-through cell 
offerings for the HATR, our most popular multiple reflection 
ATR accessory. All the plates and flow-through cells are 
interchangeable on the base to allow for customization of 
the ATR setup and to achieve optimized results. Temperature 
control options are available. Typically, a multiple reflection 
ATR is beneficial for measuring components of low 
concentration in the matrix.   

Our standard HATR crystals are 80 x 10 x 4 mm (45o),  
and produce 10 reflections on the sample. Crystal materials 
available include ZnSe, Ge, KRS-5 and AMTIR. To enhance 
sensitivity, we are now offering 2-mm thick crystals in 
ZnSe and Ge, doubling the number of reflections. The 
value of additional sensitivity is highlighted in the Sea 

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

©2017 PIKE Technologies, Inc. Amazon is a registered trademark of Amazon.com, Inc. or its affiliates. All other trademarks are property of PIKE Technologies.

Photonics West
Booth 4518
Jan 28–Feb 2
San Francisco, CA

PITTCON 
Booth 1518
March 6–9
Chicago, IL

ACS - Spring
Booth 1301
April 2–4
San Francisco, CA

ICAVS
June 11–16
Victoria, BC 
Canada

ACS - Fall
Booth 900
August 20–22
Washington, DC

Optifab
Booth 202
October 17–19
Rochester, NY

PIKE 2017 Events Calendar NEW Catalog!
Available now — our fully updated catalog. Read about our newly introduced 
products and accessory options. Highlights include:

Surface Microlayer application note found on the inside 
of this newsletter.

The HATR flow-through cells are extremely versatile, 
and highly recommended for the dynamic lab. The 
crystals are interchangeable by the user which allows for 
on-site exchange. When the lid is removed, the bottom 
portion of the cell acts as a trough plate. For enhanced 
durability, PTFE-coated flow cell housings are available. 
The UV photocatalytic flow-through HATR cell is new, 
and is used for ATR measurements while the sample is 
exposed to UV irradiation (shown bottom, right).

Please download a catalog from our website to learn 
about all the new HATR options.

Check out the Theory and Application notes 
throughout the catalog to learn more about 
specific sampling techniques.

Download today at www.piketech.com!

 New Low-Volume Heated Gas Cell

 New Pixie Hydraulic Press

 New UV-Vis Accessories

 New Microsampling Tools

 New Detector Options for XY Autosampler         
   and Integrating Sphere

Assure particle size of KBr and sample is greater than 250 microns

Dry KBr at 110oC overnight to remove moisture

Dilute sample concentration, typically 5% or less

Use a hydraulic press, such as the PIKE Pixie or CrushIR

B, C and D above

Learn How to 

Make Perfect Pellets  

www.PIKETech.com/applications

Transmission Section

Spectrum of calciumoxalate hydrate; KBr pellet made with PIKE Pixie press. 

http://www.piketech.com/NewChallenge.html
https://www.piketech.com/ATR-HATR.html
https://www.piketech.com/CatalogDownloads.html

