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ABSTRACT (250 words or less):

Funding is requested to purchase an infrared spectrometer for the Department of Chemistry. The
budgeted instrument will address a shortfall in chemistry, which has arisen for the continued growth of
the program, as well as a high demand for infrared spectra generated by both teaching labs and student
research. Over 400 students currently record infrared spectra of all compounds they prepare in our
teaching labs as evidence for the successful completion of their experiments. This alone amounts to over
3,000 analyses per year. Undergraduate student research and walk-in’s from other units create additional
demand. All analyses are currently handled by a single existing instrument, which is being pushed to its
limits due to excessive sample loads. This has created a bottleneck, delays in obtaining analyses, and
undue wear of the exiting unit. The budgeted infrared spectrometer, and Agilent Technologies CARY
630 FT-IR spectrometer with associated software is rugged, easy to operate, and has an expected life of
15-20 years. It will benefit all students majoring in the sciences and many engineering majors.



3a. Purpose of grant and impact to student body as a whole

The proposed project consists of the acquisition of an infrared (IR) spectrometer. Briefly, such instruments
operate by measuring the absorption of infrared light as a function of the wavelength for a chemical or test
article, resulting in information concerning its nature and composition. This type of instrumentation is used
by all students enrolled in Organic chemistry Labs | and 1l (CHEM 233 and234), with an average of eight
IR spectra required each semester for each student. With 180 students enrolled each semester and 50
students during summer, this amounts to over 3,000 experiments on account of these two labs alone. In
addition, students enrolled in Inorganic Chemistry Lab (CHEM 252), Analytical Chemistry (CHEM 222)
and Undergraduate Research (CHEM 362 and 462) also use the instrument frequently, as do walk-in’s from
other departments, notably other science units and chemical engineering. A single instrument is currently
available to handle the demand of the entire chemistry program as well as walk-in’s from other
departments.

While the existing instrument is rugged and operates very well, it is currently being pushed to its limits by
excessive sample loads. A reduction of the sample loads is not feasible, due to a continuing very high
demand for chemistry labs and the fact that infrared spectroscopy is the primary method available to
students to validate the outcome of their chemical experiments. This is further exacerbated by the fact the
chemistry program continues to experience steady growth, further increasing the need to acquire an
additional instrument. A second IR spectrometer would drastically improve the situation by assuring student
access and facilitating the routine maintenance of both instruments.

The teaching of spectroscopy, particularly IR, in chemistry begins at the sophomore level when students
enrolled in analytical, inorganic and organic chemistry courses are introduced to the subject. Ultimately, all
students enrolled in the sciences and most of those majoring in engineering will use infrared spectroscopy
routinely throughout their academic careers, many of them throughout their professional careers as well.
There has been a concerted effort to update the chemistry curriculum and instrument holdings of the
chemistry department over the past 10-15 years to meet the demands of a growing student body and to
alleviate bottlenecks. This has been largely successful, providing instrumentation that is up to date and
meets student demands. However, the availability of a single infrared spectrometer remains a bottleneck.
The impact of the proposed system is obvious. It will provide sufficient capacity to assure that students can
complete their tasks in a timely fashion.

Infrared spectroscopy enjoys widespread use due to the simplicity and inherent safety of its operation.
Consequently, it is in widespread use in laboratories that support a range of professions including biology,
geosciences, forensics, heath care, safety, environmental monitoring, quality control and engineering.
Experience in operating infrared spectrometers and interpreting their results benefits students with a wide
range of majors, not only those majoring in chemistry.

3b. Projected lifetime of enhancement
With routine maintenance, the life expectancy of an infrared spectrometer is 10 years. After this time,
several optical components typically need to be replaced, resulting in another 5-10 years of service.

Instruments of this type typically become obsolete after 15-20 years.

3c. Person(s) responsible for:



i. Implementation
Dr. Thomas Junk will procure the budgeted infrared spectrometer and deploy it.

ii. Installation

Installation will consist of integrating computer and instrument, then powering the instrument up
and calibrating it. Dr. Ryan Simon, who has extensive experience in the operation and
maintenance of an identical system, will implement these steps.

iii. Maintenance

Maintenance for infrared spectrometers consists mostly of the regular replacement of a cartridge
containing a drying agent, which keeps the optics of the system dry and has to be replaced every
6 to 12 months. This procedure, which takes 20-30 minutes, will be performed by Dr. Simon.

iv. Operation

The apparatus can be operated safely by anyone after approximately 20 minutes of training. It is
designed to primarily be student operated. Due to the inherently safe nature of infrared
spectrometers, very limited supervision is required for its operation.

v. Training (with qualifications)
Dr. Gallo will supervise training, assisted by Drs. Simon and Junk. All chemistry faculty is
familiar with the requested system, students can be trained to operate it in 20 minutes.

Budget Proposal
1. Equipment $  23,595.20
2. Software $ 0.00 (included in instrument cost)
3. Supplies $ 0.00
4. Maintenance $ 0.00
5. Personnel $ 0.00
6. Other $ 0.00

TOTAL: $ 23595.20



d. Budget Narrative:

Equipment covers one Agilent Technologies FTIR Spectrometer with ZnSe Optics, Diamond ATR
Sample holder, software, power cord and USB cable for computer interface. A 20% academic discount
applies to the list price of $29,494, resulting in a cost of $23595.20, as shown.

Previous funded STEP projects

Ryan Simon has previously authored the following funded STEP proposals:
e Organic Chemistry Laboratory Equipment Grant, R. Simon and A. Gallo, $3666.50, awarded
in May 2016.

Demonstration Equipment Grant, R. Simon, $501.64, awarded in January 2017.

Maker Lab for Montgomery Hall, R. Simon and Y. Wang, $3649.79, awarded in May 2017.
Whiteboards for Montgomery Hall, R. Simon, $6371.96, awarded January 2018.
Chemical Reactions with Light: UV Lamps for Photochemical Experiments in Organic
Chemistry Labs, T. Junk and R. Simon, $2100.00, awarded January 2018.
e Electric Thermometers Grant Proposal, R. Simon and A. Gallo, $1850.00, awarded May 2018.

August Gallo has previously authored the following funded STEP proposals:

e Smart Classrooms in Chemistry, T. Junk and A. Gallo, $30,000, Awarded 2012.

e Purchase of an Attenuated Total Reflectance (ATR) Tool for Chemistry to Conduct Infrared
Spectroscopy on Solids, T. Junk and A. Gallo, $5,602.50, Awarded 2016.

e Organic Chemistry Laboratory Equipment Grant, R. Simon and A. Gallo, $3666.50, awarded
in May 2016.

e Acquisition of a Polarimeter for Chemistry Laboratories, A. Gallo and W. Xu, $540.00,
awarded January 2017.

e Digital Thermometers Grant Proposal, R. Simon and A. Gallo, $1850.00, awarded May 2018.

Thomas Junk has previously authored the following funded STEP proposals:

e Smart Classrooms in Chemistry, T. Junk and A. Gallo, $30,000, Awarded 2012.

e Laptop Computers for Chemistry Lectures, T. Junk, $3,285, Awarded 2013.

e Raman Spectroscopy in Chemistry Labs, T. Junk, $10,655, Awarded 2015.

e Purchase of an Attenuated Total Reflectance (ATR) Tool for Chemistry to Conduct Infrared
Spectroscopy on Solids, T. Junk and A. Gallo, $5,602.50, Awarded 2016.

e ChemDraw Chemical Structure Drawing Software for Student Use and Training, T. Junk,
$4,460, Awarded 2017.

e Chemical Reactions with Light: UV Lamps for Photochemical Experiments in Organic
Chemistry Labs, T. Junk and R. Simon, $2100.00, awarded January 2018.



Quotation

Agilent Technologies

Quote No. Create Date Delivery Time Page
Prof Thomas Junk 2931809 | 07/11/2019 | <1 Week | 1 of 3
Professor
Chemistry Contact Phone no. Valid to
University of Louisiana Lafayette
300 E St Mary Blvd Edgar Pedraza 602-508-7232 10/09/2019
LAFAYETTE LA 70504 To place an order: Call 1-800-227-9770 Option 1

For Instruments Fax : 302-633-8953
Email : LSCAinstrumentsales@agilent.com
For Consumables Fax : 302-633-8901
Email : CAG_sales-NA@agilent.com

For Genomics Fax : 512-321-3128
Email : orders@agilent.com

For additional instructions, see last page

Unit Extended
List Discount Net
Product/Description Qty/Unit Price Amount Price
G8043AA 1.000 EA 29,494.00 USD 5,898.80- 23,595.20
Cary 630 FTIR Instrument w/ SW Bundle
Includes choice of KBr or ZnSe engine,
choice of accessories, software, power cord
and USB cable.
With the following configuration:
Ship-to Country : USA
Cary 630 ZnSe Option
Cary FTIR Diamond ATR
Academic Licenses Option
Installation (44K)
Familiarization at Installation (44L)
Purchase Agreement discount of 20.00 % is applied G8X00
Gross Amount 8 29,494.00
Total Discount o $ 5,898.80
Net Amount o $ 23,595.20

Total 8 23,595.20




A " Agilent Technologies Quotation

Quote No. Create Date Delivery Time Page
Prof Thomas Junk 2931809 07/11/2019 <1 Week 2 of 3
Professor Contact Phone no. Valid to
Chemistry
University of Louisiana Lafayette Edgar Pedraza 602-508-7232 10/09/2019
300 E St Mary Blvd To place an order: Call 1-800-227-9770 Option 1
LAEAYETTE LA 70504 For Instruments Fax : 302-633-8953

Email : LSCAinstrumentsales@agilent.com
For Consumables Fax : 302-633-8901
Email : CAG_sales-NA@agilent.com

For Genomics Fax : 512-321-3128
Email : orders@agilent.com

For additional instructions, see last page

TO PLACE AN ORDER, Agilent offers several options:
1) Visit http://www.agilent.com/chem/supplies to place online orders using a purchase order or credit card.
2) Call 1-800-227-9770 (option 1) any weekday between 8am and 8 pm Eastern time in the U.S., Canada & Puerto Rico.
3) To place an order for Consumables, please fax the order to 302-633-8901.
To place an instrument and/or software order, please fax the order to 302-633-8953.
To place an order for Genomics, please fax the order to 512-321-3128, or email to orders@agilent.com
4) Or you can mail your order to:
Agilent Technologies
North American Customer Contact Center
2850 Centerville Road BU3-2
Wilmington, DE 19808-1610
To place an order, the following information is required:
Purchase order number or credit card, delivery date, ship to, invoice to, end user, and quote number.
GSA customers please provide GSA contract #.
EXCLUSIVE OFFERS FOR NEW INSTRUMENT CUSTOMERS, go to www.agilent.com/chem/exclusiveoffers
TO CHECK THE STATUS OF AN ORDER:
1) Visit http://www.agilent.com/chem/supplies to check the status of your order.
2) Call 1-800-227-9770 (option 1) any weekday between 8 am and 8 pm Eastern time, in the U.S., Canada &
Puerto Rico. You will need to know the purchase order or credit card number the order was placed on.
FINANCING AND LEASING - A wide range of options are available, for more information or to discuss how monthly payments could
suit your operational or budgetary requirements,contact your Agilent Account Manager.

TERMS AND CONDITIONS:
This offer is subject to Agilent Technologies' Standard Terms and Conditions of G8XO00.
- Pricing: Web prices are provided only for the U.S. in U.S.dollars. All phone prices are in local currency and for end use.

Applicable local taxes are applied.
All Sales Tax is subject to change at the time of order.
Shipping and Handling Charges: Orders with a value less than $4000 or those requiring special services such as overnight
delivery may be subject to additional shipping & handling fees. Some of these charges may be avoided by ordering via the Web
Payment Terms: Net 30 days from invoice date, subject to credit approval.

* Quotanon Validity: This quotation is valid for 90 days unless otherwise indicated.

* Warranty period for instrumentation is 1 year. The Warranty period for columns and consumables is 90 days.

Visit www.agilent.com/chem
For Training course information and registration including e-Seminars, select Education.
For Literature, Application notes, and other information, select Library.
For Online Technical Support including the Technical Support Assistant and Frequently Asked Questions,

select Iechnical Support.

It is Agilent Technologies intent to ship product at the earliest available date unless specified otherwise.
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Quote No. Create Date Delivery Time Page
2931809 07/11/2019 <1 Week 3 of 3

Contact Phone no. Valid to
Edgar Pedraza 602-508-7232 10/09/2019

To place an order: Call 1-800-227-9770 Option 1
For Instruments Fax : 302-633-8953

Email : LSCAinstrumentsales@agilent.com
For Consumables Fax : 302-633-8901
Email : CAG_sales-NA@agilent.com

For Genomics Fax : 512-321-3128
Email : orders@agilent.com

For additional instructions, see last page

The sale of Agilent Products and Services referenced in this quotation is subject to the then current version of Agilent's Terms of Sale, and any Supplemental Terms or
Occasional Reseller Terms of Sale or other applicable terms referenced herein. The sale of Microplates Products shall be subject to Microplates Terms of Sale and any
Supplemental Terms or other applicable terms referenced herein. The sale of Microplates Tooling Products shall be subject to Microplates Tooling Terms of Sale and any
Supplemental Terms or other applicable terms referenced herein. All of the above "Terms" as applicable. A copy of the Terms is either attached or has been previously
provided to you. Please contact us if you have not received a copy or require an additional copy. If you have a separate agreement in effect with Agilent covering the sale
of Products and Services referenced in this quotation, the terms of that agreement will take precedence for those Products and Services. Agilent expressly objects to any
different or additional terms in your purchase/sales order documentation, unless agreed to in writing by Agilent. Products and Services availability dates are estimated at the
time of the quotation. Actual delivery dates or delivery windows will be specified at the time Agilent acknowledges and accepts your purchase order. The above conditions
shall apply to the fullest extent permitted by the law. You may have other statutory or legal rights available. Commodities, technology or software exported from the United
States of America ("U.S.") or from other exporting countries will be subject to the U.S. Export Administration Regulations and all exporting countries' export laws and
regulations. Diversion contrary to U.S. law and the applicable export laws and regulations is prohibited.
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