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Summary 

After critical examination of the instrumentation provided by the three major NMR 

spectrometer manufacturers, a decision was made to go with Bruker instruments as the 

vendor. With additional matching funds, and by including some used equipment in the total 

package, two complete multinuclear solid-state NMR spectrometers with wide-bore 

magnets were acquired. The 400-MHz system is equipped with a 4-mm CP/MAS probe, 

and a microimaging accessory which includes the gradient amplifiers and an imaging 

probe. A 300-MHz system is equipped with a 7-mm CP/MAS probe, a double-resonance 

static probe, and a single-resonance wideline probe. Both systems have been installed and 

most specifications have been met by the manufacturer. They reside in a renovated facility 

that is the core of the newly established Georgia Tech NMR Center. The Center operates as 

a campus-wide multiuser facility, and thereby provides access to solid-state NMR and 

imaging capabilities that were previously nonexistent at Georgia Tech. These techniques are 

already figuring prominently in the research efforts of a number of groups working in the 

area of materials synthesis and analysis. 

Technical Information 

Much work was done to extend the NSF funding. The original proposal requested 

$337,140 which was matched with $224,760 (40%) from Georgia Tech. After the 

proposal was funded, an additional $66,261 was directly included for the purchase of 

NMR spectrometers. In addition, indirect funding totaling about $115,000 was spent for 

facility renovation, facility furnishings, and peripheral computing/storage/printing 

equipment. If this indirect funding is included, then the Georgia Tech matching 

contribution was 55%. The result is an excellent campus-centralized NMR Center. The 

attached announcement was recently sent out to the Georgia Tech campus. In addition to 

solids and imaging spectrometers, the Center includes a whole array of spectrometers for 

liquid samples as well. 

As predicted by one of the reviewers, seriously considering three major 

spectrometer manufacturers enabled us to get an excellent deal. Bruker· was chosen 

primarily because they were deemed most able to supply both solids and imaging on 

spectrometers to be used by a wide variety of users. Their windows/menu-driven software 

is currently the best in the business because it is user-friendly yet extremely powerful. Its 

user-friendliness lies in the fact that it resembles graphical user interfaces seen on desktop 

personal computers. Broker has invoiced Georgia Tech for some 80% of the total package 

- ---
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price, and will receive the final 20% as soon as all specifications have been met. This 

should happen within the next two weeks. 

To date, the two solids spectrometers have been used by over 15 different 

researchers. This number is expected to grow, of course, as the materials research 

communities at Georgia Tech, Clark-Atlanta, and other Atlanta-area universities (e.g., 

Emory University) discover what solid-state NMR can enable them to do. Work performed 

at the NMR Center has already been submitted for publication in the ACS Polymer 

Preprints for the spring '97 ACS meeting in San Francisco: 

"The Mechanical a Relaxation in Poly(e-caprolactone) Investigated by Solid-State NMR 
Spectroscopy" Kartlllk Nagapudi and Haskell W. Beckham, Polymer Education and 
Research Center, Georgia Institute of Technology, Atlanta, GA 30332-0295. 

"Synthesis and Dynamic Mechanical Properties of Aliphatic Polyurethane Rotaxanes" 
• Jason Hunt, Karthik Nagapudi, and Haskell W. Beckham, Polymer Education and 

Research Center, Georgia Institute of Technology, Atlanta, GA 30332-0295. 

The imaging spectrometer is the only one of its kind intended primarily for imaging 

fluids in engineered fibrous substrates. A number of funded research projects depend on 

access to these spectrometers. Some these include the following: 

"Structure/Mobility/Property Relationships in Polymers and Engineered Fibrous Substrates" 
National Science Foundation, Career Award (DMR-9502246) 
$312,500. 7/95 to 6/00 

"Component-Based Mobility-Directed Polymer Synthesis" 
National Science Foundation, Research Initiation Award (CMS-9412294) 
$89,952. 7/94 to 6/97 

"High-Yield Membrane Reactors" 
NSFIEP A Partnership for Environmental Research 
$270,000. 7/95 to 6/98 with Mary Rezac, CHE 

"The Effect of Comonomers on Chain Dynamics of PET by NMR Spectroscopy" 
Hoechst-Celanese Seed Grant Program 
$22,500 1/96 to 12/96 with David Collard, CH 



Georgia 
Tech 
NMR 
Canter 

NEW NUCLEAR MAGNETIC RESONANCE CENTER IS OPEN! 

Facility Description 

The Georgia Tech NMR Center has been established as a campus-wide multiuser facility to support 
a wide variety of materials and chemical synthesis and characterization. Located in Boggs B-46 
and B-4 7, the Center houses the following nuclear magnetic resonance instrumentation: 

500-MHz Broker DRX for high-resolution liquids, intended for multidimensional spectral 
acquisition of complex samples. Used for lH NMR when sensitivity or spectral dispersion 
are important. Includes triple resonance and pulsed gradient capabilities. 

400-MHz Broker DSX for solids and micro-imaging, high-resolution spectra of solids containing 
quadrupolar nuclei, and NMR imaging studies of liquids in solid substrates. 

300-MHz Bruker DSX for solids, high-resolution solids acquisition, wide line NMR studies of 
molecular dynamics and orientation. 

400-MHz Bruker AMX for high-resolution liquids, totally multinuclear but intended for nuclei 
other than lH and 13C. Equipped with a 10-mm probe for samples where solubility is 
limited. An automatic sample changer allows for overnight acquisitions of multiple 
samples. 

300-MHz Varian Gemini for routine 1 H and 13C liquids acquisitions. This spectrometer supports 
campus-wide research involving chemical syntheses. The system is being upgraded. 

The four Bruker spectrometers are completely multinuclear and include variable temperature 
capabilities. As of 8/26/96, all instruments are operational with the exception of the DSX 400. 

Management 

The Center will be managed by Leslie T. Gelbaum (894-4079, 894-1827, Ig2@prism.gatech.edu) with 
the assistance of a Users Advisory Group. The Users Advisory Group will consist of primary 
users, appointed by the Dean of the College of Sciences and representing each unit in which users 
reside. The Center Manager will be responsible for scheduling and maintenance of the 
spectrometers, user training, and for providing NMR spectroscopy services. The Users Advisory 
Group will assist the Center Manager in establishment and evolution of Center policies and 
operation. Current members of the Users Advisory Group include: Mike Perdue (EAS), Mark 
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White (CHE), Rob Whetten (PHYS), Leon Zalkow (CH), Will Rees (MSE), Bob Schwerzel 
(GTRI), Kent Barefield (COS, ex-officio) and Haskell Beckham (TFE, chair). 

Scheduling 

The instruments will be divided up into two scheduling groups: 

(1) Time on the DRX 500, DSX 400, DSX 300, and AMX 400 will be assigned at weekly 
booking meetings in order to facilitate equal and fair access. Initially, these meetings will take 
place at 12 noon on Thursdays for time beginning the following Monday morning. One 
representative from each research group should be present to request time for all members of that 
group. Request conflicts will be arbitrated by the Center manager. Whatever time remains after 
these meetings can be had on a first -come, first -served basis. If one cannot be present at these 
meetings, requests can be submitted via e-mail (lg2@prism.gatech.edu), but must be received before 
noon on Thursdays. Booking meetings begin 8/29/96. 

(2) The Varian Gemini 300 will remain an open access instrument to all individuals who have been 
trained. Access is first-come, first-served on a weekly time sheet that is put up every Monday 
morning. Internet sign-up software is currently being evaluated. 

The Center Manager reserves time for user training, instrument maintenance, and operator-acquired 
spectra. One SGI work station exists in the Center for dedicated offline data processing. 

Costs 

The NMR Center will operate as a cost center. Charges will be made directly to Georgia Tech 
accounts which have already been created. Funds collected will be used for the daily operation of 
the center. Hourly fees are set as follows: 

spectrometer usage 

operator-assisted 
non-academic users 

$7. 
$4. 

$20. 
$71. 

9 am to 6 pm on weekdays 
6 pm to 9 am on weekdays 
weekends and holidays 
including user training 

Time between quarters is not considered holidays. Operator-assisted charges include time for set­
up and instrument time. This charge structure is based on current and projected usage of the 
spectrometers. It will be periodically updated as actual usage data are collected. In order to 
encourage the development of a users' facility, the operator-assisted rate will possibly increase. 

Funding for the Georgia Tech NMR Center has come from a variety of sources: 

National Science Foundation 
College of Sciences 
School of Textile and Fiber Engineering 
Molecular Design Institute 

State of Georgia 
College of Engineering 
School of Chemistry and Biochemistry 
Polymer Education and Research Center 
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