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Niton XLp 300A

·Lead paint analyzer

·Source: Cd-109 40 mCi

·Energies:  22.5 and 88.1 keV

·Intensity:  315 mREM/hr

·Sampling modes:  Standard and K&L 

·Unit of measurement:  mg/cm2 



Campus Applications

·OSHA compliance (1910.1025, 1926.62)

ƁGeneral and Construction Lead Standards

ƁApplies if any detectable lead

ƁPrior to scraping, demolition, repair

ƁDetermine lead concentration in paint

ƁEnsure there is air monitoring data indicating 

acceptable exposure



Campus Applications

Previous air monitoring results performed in the 

past 12 months for similar work activities:

Type of material (i.e., concrete, drywall, plaster)

Lead concentration in material 

Task (i.e., wet scraping of paint or demolition)

Environmental conditions (i.e., indoor or outdoor)



Personal Protective Equipment

respirator 

gloves

Coveralls

work shoes



Campus Applications

·EPA Compliance

ƁLead-based paint regulations

¶Definition:  1.0 mg/cm2

ƁTarget Housing and Child-Occupied Facilities

¶Built prior to 1978

¶Rental housing and FPG Child Development Center

ƁProtect kids under the age of six

ƁWork practice requirements

ƁClearance requirements



Radiation Safety:  Sealed Source

Shielding

Substrate

WindowRadioactive

Material

Weld        SS Shell

Source:  Niton XRF Analyzers



Radiation Safety

Know beam location

Source:  Niton XRF Analyzers

Primary beam



Radiation Safety

Know beam location

Source:  Niton XRF Analyzers

Scattering



Radiation Safety

Know when the primary beam is open

òShutter Openó LED indicators

Release Trigger

Source:  Niton XRF Analyzers

Proximity 

Switch



Leak Tests



Sampling modes

·Standard mode

ƁProvides fast readings

ƁBeeps twice when the 

95% confidence level is 

reached, then 

terminates reading



Sampling Modes

·Depth Index

ƁIndication of the amount of non-leaded paint 

covering the lead

ƁDI Ò than 1.5

¶Lead near the surface

Ɓ1.6 Ò DI Ò 4.0

¶Lead at moderate depth

ƁDI Ó 4.0

¶Lead deeply buried



Sampling modes

·K&L mode

ƁBeeps twice when 

95% confidence level is 

reached

ƁFlexibility of 

continuing test up to 

user-defined maximum 

test time

¶Default: 20 secs



Unusual Request

·Contacted by 

Conservators for the 

Rare Book 

Collection

·Test the ink in a 

illuminated medieval 

manuscript 

·XLp 300A provides 

qualitative data on 

other elements



Illuminated Medieval Manuscript

Authored by a monk from a French monastery.   Includes a calendar and 

books from the Bible. 



Illuminated Medieval Manuscript

·Illumination:  the 

embellishment of a 

manuscript with 

luminous colors 

(especially gold)

·Calendars:  most often 

precede devotional 

texts;  identify feast 

days pertinent to the 

patron and the region

Source:  www.leavesofgold.org



Illuminated Ink

What caused the 

discoloration of the ink? 

Is there a difference in 

the ink? 



Illuminated Ink



Testing



Results

Most peaks in òLow Energy Spectra ò:  

0-40keV

Counts/sec

keV



Results



Spectra:  X-Ray Line



Spectra:  X-Ray Line



Results

Rhodium (Rh) Palladium (Pd)



Results

Titanium (Ti)

Potassium (K)

Calcium (Ca)



Results

Copper (Cu)

Zinc (Zn)



Results
#325

#326



Results

#324
#328



Results

#328 has more Au and Pb



Results
#328 #330



Results

#330 has slightly more Au but less Pb



Medieval Ink

·Sources included animals, plants and 

natural minerals

·Early scribes prepared own pigments

ƁRecipes differed

·Early 13th century scribes began 

purchasing ingredients 

ƁStandard colorants began to emerge


