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Development of New Preservation Technologies 
(increasing access to collections) 

• Requirement for Library collection materials to be on 
(long-term) or semi-permanent exhibit 

• Inter-Agency Agreement with the National Institute for 
Standard and Technology (NIST) 

• Abel Buell Map of America (1784) 
• Collaboration with NIST and NARA - develop oxygen 

sensor 



Collections Demography 
(collection preservation and management) 

• Collaboration with University College 
London, Centre for Sustainable Heritage 

• Demography –analysis of the size, 
distribution, and characteristics of a 
population 

• Assessing specific materials as 
“collection” and user response 

• Linking usage of collections with 
physical change 
– Handling reduced molecular  

weight of cellulose polymer 
– Developing non-invasive method  

to assess changes in collection 
materials 

 



Degradation of Magnetic Tape 
 • LC as non-funded partner on Institute for 

Museum and Library Services (IMLS) 3year 
grant (ending 2016) 

• To develop a tool for libraries, archives and 
museums to detect (before damage) whether 
a tape can safely be played for transfer and 
access to content 

• Rapid non-destructive identification of 
degraded magnetic tape 

• Final component to expand to wider range of 
tape formulations 

Classification as non-
degraded or degraded 



Magnetic Tape Degradation 

• Memorandum of Understanding (MOU) 
between LC and FujiFilm to utilize their  
accelerated aging laboratories to induce 
degradation of older tape formats 

• Ongoing aging to assess chemical and 
physical properties in range of storage 
environments 

• Tracking change over time  





Deterioration of Wax Cylinders 

Historical Documents Laboratory Synthesis 

Chemical and Physical Analyses 

Understanding condition, composition, degradation and storage options  



Lawsuit re: MacDonald Patent 606,725 

1905-1907 



Aug 1889 

Experiment 1058  Experiment 38 (NB 1000)  
Oct 1895 



Stearic acid 

Palmitic acid 

Sodium stearate 
(+ palmitate) 

Aluminum stearate 
(+ palmitate) 
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Chemical Composition from Lab Notebooks 



Producing Waxes from Historical Recipes 



Non-invasive Analysis of Original Cylinders 
Inorganic (trace metals) 
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Analysis of Organic Composition 



Thermal Expansion: Impact on Cylinders 
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