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Results

For 52 elements measured, most give measured valweishin £1% of expected values

EXPECTED Vs MEASURED CONCENTRATION
Matrix Doped With 200ng/g Multi-element Standard

1000

o

2 100

§’ First pass, matrix corrected quantitative LA-ICP-MS analysis of
collection matrix doped w ith 200ng/g multi-element standard. With the
exception of Ti, Mg and Cu all analyte results are better than +10%
relative w ith most being better than +1%
Analysis by Thermo Hectron Corporation, Winsford, United
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Results

TraceSmart successfully tested
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Preferred OEM Hardware

X-Series ICP-MS system Thermo UP 266nm Macro* Ultraviolet
Electron Corporation Laser System
New Wave Research
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Technology in Detall

& " Lot " &
&" " & % " ) & &
" o & & " %
) & & & )
& %
( I | #$ %
* & ")) " && " & %
) &
5 /" I % & & &
2 & " " " & " " %
! ) 2*34$"#)32 "A122); 35 $) ; B #4#H'$2 7)* 2"94# BA)NT6E ()23
#13:44°S $) ATOH "3BT ); 2O #AIH'S " 41242 (STTHBRAIO SHT) 7% 8! 5$6)4)9! 4 8)7 $)7 #2
&' & .- & &
( + 7 "l
& ) " %
6 & "& " ) && " &
" & & %
) && "2 & 7 ) %
&
& 2 %
& " & & ? & %
& " v & +
& % 6 /" 8- " &
& / ? %
& &
+ " " t#$) " %
&D 3 ~E 0
B.F & ) & & 2
| #$1
3- & ) & 1
+ / & & & 4+ & G&
# %
$ + ) " "= * & H6 &"
% & & "2 & " ")

(37(1); C)78#sgH7& " " " " %



12

& " &
" & & & " %
! " "o I %A /" " " "
C3- " & &C3,.- & & && ( "
/ " & & Cl,-. - " %
& ) " & %A "
) %
! " + && " & /T - & %
" & % %% " R & " % 6 &
" + & & " & "%
& & " &
" % & + &
" 79 ? %
7("9 "$6# 32874 " TH#HS
" " & "o " &
" ) ) K ;)7 #(6 ;344 %7 (# #4#*#"$ 84))% $4628
" ) ) $ A & & "
& " " %
& & " ~F& " " F & )
" % A " 2 & JF & " 8,F &
& K % " ILF & & & )
& /" 4-F & % | + "
%
84# <(6#%34#% ##2
$#* M #2(75%)" #
JJ,JJ ! " " C44%3,
JJ,8E " CB%,,
JJ,B4 A C.1%8¢
JJ,BJ C43%.-
JJad, + C4-%3-
JJJJl $ "L " C4-%3 -
JJJJB # $ "ML C4-%3-
JJJI- # $ "ML C,.%l,
JJJl. o C4J%E-
JJJI3 oommoom
" < " C4-%3-
JJJl4 oommoom
" < " C,.%l,

M% % % 5 5 N'"5& "5" N E%



"# 14))% #2$2 Yot $HT* "#2

" S THOH2 ("SHTS)" 4 2#% ? $6 ((37(

Nutrient

Boron
Calcium
Chromium

Copper

Flouride
lodine
Iron

Magnesium

Manganese

Molybdenum

Phosphorous

Potassium

Selenium

Vanadium

Zinc

Mineral Chart
All The Vitamins and Minerals Our Bodies Need

Suggested

Toxic at 1 gram - no
RDA

DRI 1,000 - 1,300 mg to
2.5 grams

Tolerable intake 200 -
400 mcg

Tolerable intake up to 2
mg

DRI 3.1 mg - 10 mg
RDA 150 mcg
RDA 15 mg

RDA 320 mg - 350 mg

Upper level intake to 2
mg

Upper level intake 10-25
mcg, upper levels to 50
mcg

RDA 800 mg DRI 700
mg

Upper level intake 200
mg

RDA 55 mcg

Upper level intake to
mcg

RDA 12 mg

Function
Bone health

Health of bones, teeth, muscles, regular
heartbeat, and nerve function

Metabolizes insulin

Aids in iron absorption. synthesizes
hemoglobin, produces energy

Health of bones and teeth
Necessary fro thyroid hormone
Formation of red blood cells.

Aids muscle function, supports teeth and
cardivascular system

Formation of bones and collagen, metabolizes
carbohydrates, synthesizes fatty acids and
protein

Metabolisizes iron, works with enzymes

Health of bones and teeth. Works with
enzymes

Balance of fluids. Supports function of nerves,
metabolizes protien and carbohydrates. Aids in
muscle contraction

Antioxidant, prevents damage to cells

Metabolizes cholesterol and blood sugar.
Possibly works with hormones

Utilized in conjunction with enzymes.
Contributes to health of immune and
reproductive systems
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Nutrient

Vitamin A
(retinol)

Vitamin A (beta

carotene)

Vitamin B1
(thiamin)

Vitamin B2
(riboflavin)

Vitamin B6
(pyrodoxine)

Vitamin B12

Biotin

Vitamin C

Choline

Vitamin D
Vitamin E (D-
alpha
tocopherol)

Folic Acid

Vitamin K
Niacin

Pantothenic
Acid

Vitamin Chart

14

All The Vitamins and Minerals Our Bodies Need

Suggested

RDA 1,000 mcg

or 5,000 U

No RDA set

RDA 1.1 mg

RDA 1.3 mg

RDA 1.6 mg

RDA 2 mcg

No RDA DRI 30

mcg

RDA 60 mg

No RDA DRI 10

- 100 mg
RDA 5 mcg,

upper levels to

50 mcg

RDA 5 mcg

RDA 180 mcg

DRI 400 mcg

RDA 65 mcg

RDA 15 mg DRI

14 mg

DRI 5 mg

Function

Maintains and promotes growth of tissue,
bones, and teeth. Important for mucous
membranes and vision

Antioxidant, protects against cancer

Supports growth, muscles, and nerve
function. Necessary for utilization of
carbohydrates

Needed to metabolize amino and fatty
acids. Formation of red blood cells and
antibodies

Forms antibioties, synthesizes hormones.
Metabolizes protein

Metabolizes protein, carbohydrates and
fats. Maintains nervous system and
formulates blood cells

Metabolizes fats, carbohydrates, and
protein.

Vital to strong immune system. Promotes

healing of wounds. Antioxidant, maintains

healthy blood vessels. Iron utilization

Builds neurotransmitters - part of brain
function

Sustains health of bones, proper
utilization of calcium, created by
exposure to sun.

Antioxidant, maintains cell membranes.
Protects lungs, liver, skin and breast
tissue

Forms red blood cells and necessary for
cell division. Used in digestion,
metabolizes protein.

Utilized for blood clotting and calcium
binding.

Aids in healthy cells, nervous system,
skin, and digestive function.

Helps synthesize fatty acids and
cholesterol.

Toxicity/Issues

Intake of over 2,500 |U
daily may cause birth
defects

Non toxic

Some toxicity concerns

Some toxicity concerns

Over 500 mg daily can
damage nervous
system

Gastrointestinal illness
impairs absorption

Non toxic

Gastrointestinal illness
impairs absorption

Non toxic

Non toxic

Some toxicity concerns

Non toxic

Gastrointestinal illness
impairs absorption

Non toxic

Non toxic
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http://www.gfz-potsdam.de/pb4/pg3/equipment/laicpriral
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Instrument ~ Thermo Elemental PQ3 +S ICP-MS with New

Wave UP213Al laser

Resolution 5 - 130 microns

Elemental range Li to U, see Periodic Table

Main applications Micro determinations of trace elements,
REE and mineral ages in polished
samples.

Sample media Uncoated polished sections and blocks,
some unpolished unmounted media.
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Dr Teresa Jeffries, ICP-MS Facility Manager
Tel: +44 (0)20 7942 5362 - Fax: +44 (0)20 7942 5811 - E-mail: terj@nhm.ac.uk



Laser Ablation (LA-ICPMS) at the Institute of Miner

http://www.uni-
wuerzburg.de/mineralogie/icpms/icp
ms.html
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Chemical Analysis Through the Use of Laser Ablation Inductively Coupled Plasma-
Mass Spectrometry (LA-ICP-MS):
s in the American Southwest

A Provenance Study of Virgin Branch Anasazi Ceramic
http://www.csulb.edu/depts/geography/gdep/posters03/anasazi/

Laboratory Methods
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