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    What’s New at PIKE?
         by Scott Little, President

   PIKE Website - 
New Updates for You!

by Ken Kempfert
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We at PIKE strive to keep our website 
current with our latest product, appli-
cations, and events information.  This 
article gives you a sampling of some of 
the newest infomation we have posted.

We have posted 3 new application notes 
for your technical reference;

MIRacle ATR Crystal Plates - helps 
you choose the best crystal material 
for  your ATR application.

Choice of Window Materials for 
Transmission Sampling of Liquids in  

•

•

the Mid-IR Spectral Region.
Calculating Pathlength of Liquid 

Cells - for sealed or demountable liquid 
cells.

We have also posted several new prod-
uct data sheets and product enhance-
ments within our product sections of 
the website.  The list of new products 
includes;

New MIRacle ATR Crystal Plates
New X, Y stage and transmission ap-

erture for our uMAX IR microscope
New VeeMAX II ATR Crystal Plates
New TGA/FT-IR Accessory
New High Pressure / High Tempera-

•

•
•

•
•
•

ture Cell for Diffuse Refl ectance
New ATR and Transmission Spec-

tral Data Bases

We have added sales contact informa-
tion for our International customers.  
We want to make it easy to reach us 
whether you are in Chicago or To-
kyo!

Please check it out and let us know if 
you would like to see other new infor-
mation added.  Drop us an e-mail with 
your suggestions; sales@piketech.
com.

•

Welcome to the Fall 2006 edition of the 
PIKE Refl ections newsletter. We hope 
you are having as good a year as we 
are!  Thanks to all our distribution part-
ners and all our customers (too many to 
count), PIKE has fi nished the fi rst half 
of 2006 with more orders and ship-
ments than ever before.  Fortunately, we 
have been able to strengthen the PIKE 
team in numbers and in capabilities so 
that the delivery times for our products 
have become shorter at the same time 
orders have continued to grow.

I am happy to introduce you to the new-
est members of the PIKE team, Josh 
Church and Debbie Burns (see photos).  
Josh is a recent graduate of the Madi-
son Area Technical College in Electri-
cal Engineering Technology and served 
in the Marine Corps.  Debbie came to 

PIKE after working in manu-
facturing for 19 years at Al-
lied Tech Systems.  We would 
like to tell you what Debbie 
worked on there, but she says 
whoever she told would not 
still be alive to write this ar-
ticle.   Whoa…keep it to your-
self Debbie!

Debbie is a new Product Specialist in 
the ATR products area.  Josh is a new 
Product Specialist in the Heated and 
Automated Products center.  As you 
can imagine, Debbie and Josh are busy 
already and welcome additions to the 
PIKE team.

When we sent out the Winter edition 
of PIKE Refl ections a few months ago, 
we mentioned the good news that our 
project to add more parking spaces was 
completed.  Now for the bad news….we 
have already used them all up.  Oh well, 
back to the builders we go.

Finally, I wanted to share with you 
the success we have had with our new 
µMAX sample compartment Infrared 
Microscope.  Since its introduction, 
systems have been successfully in-
stalled throughout the US, Australia, 
China, UK, France, Germany, Japan, 
South Korea and Taiwan.  Contact us 
and we will be happy to answer any 
questions or run samples using this in-
novative, low-cost accessory.

Thank you again for your business 
and giving us the opportunity to work 
with you.  We look forward to hearing 
from you soon!

N e w s l e t t e r   f o r   P r a c t i c i n g   C h e m i s t s   a n d   S p e c t r o s c o p i s t s
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packaging, because, like maple syrup, 
they noticeably change color or other-
wise degrade if they are in contact with 
even trace amounts of oxygen for pro-
longed periods of time. It is not widely 
known that oxygen slowly penetrates 
most commonly used, otherwise sturdy 
packaging polymers, and over time, 
diffuses through to reach the food, ulti-
mately degrading these sensitive prod-
ucts.

One traditional option to prevent this 
degradation is to use a glass bottle, such 
as those found on the shelf of your fa-
vorite grocery store; but glass packag-
ing is heavier and more susceptible to 
breakage, both of which add to the cost 
of product transport. Another possibil-
ity is to increase 
the thickness 
of the HDPE, 
increasing the 
oxygen bar-
rier; however it 
makes the pack-
aging heavier. 

In my search for 
the perfect maple syrup, I found a com-
pany, which offers its premium, organic 
maple syrup in a unique multi-layer 
polymer bottle (above). Thus began my 
spectroscopy experiment, to evaluate 
the composition of the multi-layered 
polymer.

Cutting a thin sliver of the cross sec-
tion of the plastic of the Shady Maple 
bottle, it was obvious under the visual 
microscope that there are multiple lay-
ers of a gray-colored, thicker material 
and a thin, transparent material.  Using 
the PIKE Micro Diamond Cell, the thin 
plastic shaving was pressed to fl atten 
it for infrared microscope work. The 

   What Keeps Grade A Maple Syrup Grade A?  Having Some
    Fun Using FT-IR Microsampling!
           by Gabor Kemeny, PhD.

Dear Reader,

Please be advised that the following ar-
ticle will be short on spectroscopy and 
long on maple syrup. I am already very 
enthusiastic about the subject. 

Legend suggests that maple syrup was 
made long before recorded history. Na-
tive Americans used their tomahawks to 
make incisions in trees, into which they 
inserted reeds or bark to direct the sap 
into birch bark buckets. The sap was 
then concentrated by adding hot fi eld 
stones to cause it to boil. Early Ameri-
can settlers also made the syrup, but in 
a more concentrated form, by boiling 
forty gallons of sap over an open fi re to 
produce one gallon of syrup. 

Humble beginnings aside, today maple 
syrup is a large, regulated industry with 
global distribution. A variety of maple 
syrup products are available. Regula-
tors designate grades and colors of ma-
ple syrup, for example, Grade A Fancy 
is the lightest in color and mildest in 
fl avor, followed by Grade A Medium 
Amber, Grade A Dark Amber, and fi -
nally, Grade B, the darkest in color with 
the strongest maple fl avor.

The color of maple syrup is affected by 
exposure to oxygen. If the color of the 
syrup changes during its shelf life, es-
timated to be 45 days when packaged 
in simple high-density polyethylene 
(HDPE), the syrup may change to an-
other grade, generating a confl ict with 
its label claim.
Many food products must avoid con-
tact with air to prevent spoilage, and 
there are plenty of good options for 
plastic packaging materials to seal food 
more or less airtight. A few food prod-
ucts however, require more substantial 

sample preparation was very easy and 
did not require embedding the piece 
in wax or epoxy and slicing it with a 
microtome, which is the traditional mi-
croscope sample preparation for trans-
mission measurement. 
Placing the diamond holder in a µMAX 
infrared microscope, focusing the in-
frared light on the two different mate-
rials, one-minute scans were obtained 
with eight cm-1 resolution, using the 
DTGS detector of the FT-IR. In the 

case of the thin, transparent polymer 
layer, the original 40 um was widened 
by the diamond, and easily framed by 
the four-blade transmission aperture of 
the mMAX microscope (above).

The spectra that had higher absorbance 
levels due to the thicker than ideal plas-
tic material were still easily identifi ed 
as polypropylene (A) and EVOH (B), 
respectively (next page). 

With a little research, I found that the 
secret of the new packaging was a six 
layer polypropylene /EVOH co-extru-
sion. Using this co-extruded packag-
ing, the shelf life is increased from 45 
days to 400 days, so the company is 
now able to keep its maple syrup fresh 
throughout the year.

Now, having opened the package and 
having all this fresh maple syrup, a 
PIKE pancake breakfast was the obvi-
ous next step in the experimental pro-
tocol. But fi rst, I needed a good pan-
cake recipe. The internet to the rescue: 
On just one bed & breakfast website, I 
found 131 pancake recipes (Ref.2). The 
one that caught my eye was the sweet 
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   Spectroscopic Sampling Tips - An Open Forum!
       

We receive a lot of questions from you, 
our customers about FT-IR sampling 
and we would like to share our com-
munication with everyone!

We are having diffi culty obtaining an 
ATR spectrum from a thin layer coat-
ing on glass using a Ge crystal. Can 
you make some suggestions to help?

With ATR or HATR it is essential that 
we make intimate contact with the ATR 
crystal.  A single tiny speck of dust or 
debris on a hard sample surface will 
prevent even the highest pressures from 
bringing the very thin fi lm into contact 
with the ATR crystal.  We have discov-
ered the magic of lens tissue!  Place a 
piece of type 1, class 1 lens tissue (Uni-
versal Photonics, Inc., Hicksville, NY; 

800-645-7173) cut to about 3x larger 
than the crystal  over the ATR crystal 
and then place the sample face down 
over the lens tissue.  Now while plac-
ing light pressure onto the back of the 
sample, pull the lens tissue out; leaving 
a clean surface and hopefully when pres-
sure from the pressure clamp is applied 
an excellent spectral result as well!

Note #1;  If your substrate is transparent 
you can see Newton’s lines - cool!

Note #2;  Do not try with ZnSe crystal 
- ZnSe is too soft and the lens tissue may 
alter the crystal surface.

What is the best way to prepare samples 
for diffuse refl ectance?  We are experi-
encing problems with obtaining repro-
ducible spectra from our solid samples. 

We highly recommend the use of a 
Wig-L-Bug to grind and thoroughly 
mix the sample with KBr prior to anal-
ysis.  Just 20-30 seconds of the high 
frequency shaking on the Wig-L-Bug 
will produce a fi nely powdered mix-
ture - ideal for diffuse refl ectance anal-
ysis.  Furthermore it is amazing to see 
how little sample is typically required 
to achieve an excellent spectrum.  We 
recommend to start with a concentra-
tion of about 1% sample in KBr and 
then dilute further as required.

Do you have a question for our column?  
Please email us, at sales@piketech.
com.  We will answer your question 
immediately and also share with all 
Refl ections readers in our next issue.

potato pecan pancake recipe, which we 
just tested at PIKE with favorable re-
sults (right). 

This experiment is repeatable and very 
sweet. I highly recommend it!
 
Should you wish to conduct this experi-
ment in your own organization, what 
you’ll need is listed below. Enjoy!

For the sweet-potato pancakes (Ref 3):
2 cups all-purpose fl our
½ teaspoon salt
1-1/2 teaspoon baking soda
1 teaspoon brown sugar

2 tablespoons melted but-
ter
2 cups buttermilk
¼ cup chopped pecans
1 cup mashed cooked sweet 
potatoes
1 teaspoon nutmeg
2 teaspoons cinnamon
3 eggs (separated)
Mix together all ingredi-
ents. Fold in 3 egg whites 
well-beaten. Mixture will 
be lumpy-DO NOT over-
mix. Bake on hot griddle 
(in ¼ cup amounts for each 
pancake) in small amount of butter or 
baking spray for 2 minutes on each side, 
or until golden brown.

For the infrared measurement, we rec-
ommend the following equipment;

1 FTIR (any make or model)
1 µMAX Sample Compartment Infrared 
Microscope (PIKE 034-10XX)
1 Diamond Cell (PIKE 162-0010)

References:
1.  Food and Drug Packaging, January 
2004
2.  http://www.bbonline.com/recipe/
pancakes.html
3. Su Casa Bed and Breakfast, Kansas 
City Missouri
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  New offers for Spectroscopy Sampling from PIKE!
        by Krista Garcia

  PIKE Events Calendar  $1,000 Question & Answer

We are out on the road this Fall , East  
and West Coasts and we hope to see 
you at one of these meetings!

ACS Fall: Sept 10-14, 
2006, San Francisco, 
Booth 1718

EAS 2006: Nov 13-
16, Somerset, NJ, 
Booth 334

We received several replies to our last 
$1,000 question and yes, we have a 
winner!

The question was “What volume of 
liquid is required to provide full ATR 
depth of penetration on the MIRacle 
single refl ection diamond crystal?”

The correct answer is 5.1 nanoliters, 
plus or minus a few nanoliters depend-
ing upon the refractive index of the 
sample and the wavelength  of light 
you chose for the computation.  We 
had several correct responses and af-

ter drawing the correct replies from our 
offi cial fi sh bowl, we have a winner!!  
Dr. Luis Rodriguez-Saona of Ohio State 
University, Dept. of Food Science you 
are our winner, contratulations!

Our new question is;  “What is the name 
of Scott Little’s new dog?”  Hint - his 
name is part of several of PIKE’s prod-
uct names.

Send your answers to 
sales@piketech.com and 
you could be the winner 
of a $1,000 accessory discount.

As gas prices continue to rise, PIKE 
strives to keep our customers’ pockets 
a little fuller by offering more savings 
to our already valuable products.  As 
you know, we ran a special promo-
tion on our in-sample compartment 
microscope, the µMAX, in our previ-
ous newsletter.  This time around we 
thought we would offer an even more 
fl exible version.  With the purchase of 
a new microscope, we will GIVE you 
the Trinocular Viewer and Camera for 
FREE!!!  This means you can watch 

your sample on the computer along 
with your spectrum and 
capture a picture of the 
sample for your reports 
or presentations.  What a 
way to present your work 
and for a limited time you 
can get this for FREE!!!  

Our last promotion for re-
furbished crystals was so popular we de-
cided to extend it.  To refresh your mem-
ory, if you purchase a new crystal as a 

back-up plate in addition to refurbish-
ing your existing crystal, we will give 
you the new plate at the same price as 
the refurbished one.  Both crystals 
must be of the same material in order 
to qualify.  This is a great savings and 
an excellent way to assure zero down 
time for restoring your MIRacle or 
HATR accessory!

Please contact me by email 
(garcia@piketech.com) or by phone 
(608-274-2721) to take advantage of 
these special, limited-time offers.  I 
look forward to hearing from you 
soon!


