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Saturated Mercury Vapor and 

Temperature (10 ð40 °C)
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The curve shown for the saturated 

vapor density of mercury assumes that 

the IdealGas Law is applicable.
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Emissions Model ðGraph for the two 

building sizes
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ORNL Energy Systems Test Complex

(Historically, also referred to as òEGCRó, òFuel Recycleó 

and òRoboticsó)

Building 7604

DLA Hg Lab Building 7601

Office Lobby
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Assess the Integrity of the Flasks 

from the Government Mercury 

Stockpile?

ÅThe stockpile contains ~ 128,000 mercury flasks that are 
over 40 years old and for which little data exist

ÅAssess the long term storage integrity of the existing 
mercury stockpile

ÅA test plan to characterize the flasks was defined and 
executed on 240 flasks

ÅData collected during the past inventory inspections  
was used to select flasks
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Typical DNSC mercury drums 

on drip pans on pallets 

banded for shipping

Flasks of mercury 

stored in a drum



9 Managed by UT-Battelle
for the U.S. Department of Energy

Building 7604
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List of major tests performed to 

assess the flasksõ integrity included:

ÅMeasurement of vapor [Hg] in drum headspace, 

ÅChecking the flask surface contamination with Lumex (ES&H),

ÅFlask visual observation ðpictures,

ÅWiping flask for analytical purpose, then cleaning them for ES&H,

ÅAnalyses of selected wipes for contamination quantification, 

ÅPhysical measurements using calipers,

ÅThickness of the flask walls by ultrasonic technique --UTT,

ÅComposition of the metal from the flask walls --XRF,

ÅWeighing of full flask,

ÅMercury emptying from selected flasks,

ÅObservation of some emptied flasks by radiography --X-RAYS,

ÅDetermination of emptied flasksõ volume,

ÅHydropressure testing of some flasks to failure,

ÅFlasks cutting for internal observation ðCUT,

ÅExamination of cut pieces for internal corrosion, 

ÅConfirmatory wall thickness measurements using a caliper; laser scan 

ÅMetallography on selected flasks (Steve Pawel et al)

ÅTotal chemical analyses by burn test
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Procedures for Handling and Lifting 

76 -lb flasks
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Transfer Operations and Intermediate 

Container for Inspecting Transferred 

Mercury
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Mercury Vapor Concentrations in Drums

ÅMercury evaporates slowly

ÅLiquid leak causes spike in vapor concentration, but 
evaporation soon stops

ÅSurfaces adsorb most of mercury from air

ÅAdsorbent capacity of drum contents is large; much 
larger than vapor capacity

ÅConclusion:It is impractical to detect leaks inside the 
drum by measuring head space vapor concentration
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Flasks and welds do not comply with 

todayõs state of the art construction but 

the flasks lasted > 40 years

Flasks size and volume 

are not uniform in the 

stockpile (here are the 

extreme found)

NH-02612-E-T11B

~ 220 mm tall and 140 mm dia.

NH-02149-A-T7

~ 490 mm tall and 100 mm dia.
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Six different types of flasks construction

Seamless
22.494%

1 weld
15.65%

2 welds
1.84%

3 welds
6.09%

3 welds
0.412%

4 welds
44.65%

T3*-15.55%

T10-0.05%

T17B-<0.005%

T28-0.009%

T30-0.04%

T4* - 0.36%

T8-T8B-1.15%

T12-0.10%

T13-15.97%

T15-4.65%

T17-<0.005%

T19-0.18%

T31-0.08%

T1-1.71%

T20-0.13%

T2-6.09% T7-T7B-0.12%

T9-0.15%

T11-0.01%

T14-0.07%

T22-0.002%

T27-0.06%

T5-44.55%

T11B-0.01%

T16-T16B-0.06%

T24-0.03%

* T3 AND T4 HAVE A BOTTOM PLUG
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Special Equipment 

Band Saw Containment Tent 

Portable Snorkel Containing 
Sulfide Impregnated Filters

Peristaltic Pump Set Up 


