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Test materials that come in contact with 
collections prior to contract award and every 
shipment to reduce risk to collections

Quality Assurance Program
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Quality Assurance Program



PRESERVATION RESEARCH 
AND TESTING DIVISION

Chemical, Physical and Aging Testing for QA
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Traditional QA - what comes in contact with collections
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What else might we need to examine?
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Things Smell
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Collections are in many different environments
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Traditional predictive testing – Oddy Test 
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control/good

Oddy test results
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Oddy test results
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Adapting VOC methods from industrial standards

VDA278
GMW15634
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Direct thermal desorption GCMS

To GCMS

TDS/CIS Conditions
Initial Temp 20 °C
Ramp 60 °C/min
Hold Temp 90 °C
Hold Time 30 min
CIS Trap Temp -150 °C
CIS Heat Rate 12 °C/s
CIS Heat Temp 275 °C

GC Conditions
Runtime 63 min
Initial Temp 40 °C
Initial Time 2 min
Heat Rate 1 3 °C/min
Temp Step 1 92 °C
Heat Rate 2 5 °C/min
Temp Step 2 160 °C
Heat Rate 3 10 °C/min
Temp Step 3 310 °C
Hold Time 15.07 min
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Toluene as a quantifying standard
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TDS/CIS Conditions
Initial Temp 20 °C
Ramp 60 °C/min
Hold Temp 300 °C
Hold Time 12 min
CIS Trap Temp -150 °C
CIS Heat Rate 12 °C/s
CIS Heat Temp 275 °C

Daily ~2 μg toluene runs
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Rapid screening of PVC board for exhibition cases
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Tracking off-gassing of materials
t = 2 weeks
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Tracking off-gassing of materials
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Construction material testing for vault renovation
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A proposed floor tile fails Oddy tests spectacularly
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Tile releases fatty acids and aldehydes
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Selecting the least bad tile adhesive
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Field air sampling using TenaxTA tubes
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How quantitative is field sampling?
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Unusual odors during exhibition install
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Air sampling from inside silica chamber
Prior to exhibition
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Air sampling from inside silica chamber
Prior to exhibition
10 weeks post opening
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The Gutenberg Bible gets a new case 

Michaela McNichol
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The Gutenberg Bible gets a new case 

Michaela McNichol

Shawn Miller

Shawn Miller
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Testing materials for the Gutenberg Bible case
DTD GCMS

FTIR
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Testing prior to Gutenberg Bible installation
• Field sampling the case. 

w/ results. 

• TIC
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Thomas Jefferson’s Library exhibit

Shawn Miller
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Sampling the Jefferson Library cases
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Comparisons across 16 of 20 Cases
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Comparing Jefferson and Barrow Cases
Case 5
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Total volatile compound concentrations
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PCA to examine variations across the cases

All similar compounds.

Variations in relative ratios suggest slight 
variations in degradation pathways. 

No appreciable difference in total VOC 
loads across cases. 
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Examining common cellulose degradation products

Acetic acid Furfural 
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Using the data to plan for the future
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Wrapping up…
• Semi-quantitative analysis of volatile compounds from construction 

materials and objects can shed light on potential state of and/or 
damage to collections. 

• Field sampling of volatile compounds using similar techniques and 
sorbent tubes enable sampling of encasements and storage areas in a 
similarly semi-quantitative manner. 

• Combining volatiles testing with traditional tests regularly are 
enabling the creation of a ‘watch list’ of sorts to aid in planning, 
response, and speeds the testing process.
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You can ask us preservation questions at any time!

https://www.loc.gov/rr/askalib/ask-preserv.html
-or-
ampar@loc.gov 
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