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X-ray fluorescence
Fluorescence - absorption of radiation of a specific energy

results in the re-emission of radiation of a different energy
(generally lower).
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A X-ray photons knock out inner orbital electrons
A Outer orbital electrons move into vacancy
A Fluorescence emitted at element-specific wavelength
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PXRF

Portable X-ray fluorescence environmental
analyzer

Innov-X (Olympus) Delta Standard model
A Good sensitivity ‘
A Highly recommended
A Good customer service
A No software needed
ANeeded only with workstation
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Innov-X Delta Standard Model

Limit of
Element .
Detection
Rb, Sr, Zr, Mo 1 ppm
As, Se, Br 1 to 3 ppm
Pb, Hg 2 t0 4 ppm
Zn, Mn, Ga 3to 5 ppm
Cu, Fe S5to 7 ppm
Ag, Cd 6 to 8 ppm
Cr 5 to 10 ppm
T, V 7 to 15 ppm
Sn, Sb 12 to 15 ppm
Co, Ni, Ba 10 to 20 ppm
Ca 20 to 30 ppm
K 30 to 50 ppm
S 100 to 250 ppm
P 500 to 700 ppm

Limits of Detection

Low-Density Sample Types - (soils, powders, liquids)
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Radiation Safety

Maximum exposure
< 1uSv* (10%) at the trigger ~ < 2mSv annually to the hand
(ICRP max to extremity = 50 mSv for gen. public)

100 uSv per dental X-ray

10 seconds exposure to beam = 550 mSv

*1 sievert = 100 rem = 5.5% chance of developing
cancer
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Calibration/QA

A Energy calibration check at least twice daily

A Ablank (SiO,) is run every 20 samples

A Calibration verification with reference standards is run at
least once daily
A NIST ref materials A high & med trace metal soils

A Difference between pXRF measurements and the
reference soils should < 20%
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Sources of error

A Non-homogenous sample
A Sieve sample
A Mortar & pestle (EPA method 6200)

A Soil moisture - dilution effect
A Air dry sample
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A Office setup

A Emissions contained in chamber
A Need additional software




A Grid pattern to cover area of
Interest

A Auger sample at 2 depths
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Interpretation

A New York State Department of
Environmental Conservation NJDEP Soil NYS DEC,

Remediation Soil Cleanup
Standards __Objectives

A Soil Cleanup Obijectives -
Residential Use 140

23000 2200

A NJDEP Soil Remediation Standards

Lead 400 400
ppm
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Recommendations
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Lead in Garden Soils
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Lead Contaminated Soil: Minimizing
Health Risks
Fact Sheet FS336

Cooperative Extension
Stephaniz Hamel, Ph.D.. Former Post-doctoral Research Associate
Josepis Heckman, Ph.Dy, Extension Specialist in Soil Fertility
‘Scephanie Murphy, Ph.D:, Director, Soil Testing Laborstory
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Lead is a naturally cccurring element found in sails at low exposure and can be mistaken for other ilinesses. Children

corcentrations Elevated levels of lead are usually due o with blood lead levels in this mnge may develop deficiencies
eoniamination. Living systerms have no known biological use  in speech and language processing. attention and classrcom
lead, and clevated Tead
cause human health problems. ‘The Centers for and Prevention
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health issues facing our country today. Hev Jersey law mequires “health Fetuses
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cause coma and death. The consequences of modente kvels  contained tetracthyl lead asan antiknock agent for many
(10 to 40 pgdl) years; this was volatilized in engines and emitted from il

chmage, lowered 10}, learning disabilities, decreased starure  Pipes. Lead was depasited along streets and highways until
and maybe amociated with delinquency: ead use in gascline wasprohiied in the United Staes, in
198¢. Lead fro dto

The State University of New Jersey
88 Lipman Drive, New Brurawick. \J 08301-8525

Phone: 7328325000

Healthy Soils, Healthy Communities
Metals in Urban Garden Soils
Metals are nahurally puunmmdr.mll.-ﬂ cther materials. They are also used in mamufactured

il. Urban soils often have
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New Brunswick, NJ
Community Garden raised beds




Pb content 200 - 400ppm
In some raised beds
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ElevatedPb
content
associated with
construction
dust/debris
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Camden, NJ
Community Garderd in ground
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