Tracke Crecied

o

. 1
e 13500

Sy,
Ftrument checl

Es

[+19

i e
S




PERIODIC TABLE OF THE ELEMENTS

D KEY TO CHART (@@Ew
W Atomic Number— |50 -2 i 2
oy &e& Symbol — | g *+* — Oxidation States B c

. ﬁ&ﬁﬂ‘ Atomic Weight — | 118,69

]

+3|6 2

1081 12011

13 +3ji1a +2

Transition Elaments Al Si f:

Group &

\ 26,28154 | 28.0855 | 30,9736

+3)3z +2|33 +3 |34 +4
+4 +5 +6
Ge As =a Se -3

72.58 74,9218 TG

+3l50 +2|81 +«3 |52 +4
Sn **|sb  '}|Te '}

118.89 12178 127,80

+ +1|82 +2|83 +3|lga +2
TI **|Pb "*|BI  **|Po **

2072 2089804 [208)

Ordering Information

Telephone: 1-008-549-7 144 Precautions:
1-800-LAB-SPEX
[1-800-522-7738) SPEX products are not for any cosmetic, drug or
household application. Our acceptance of a purchase
FAX: 1-908-603-0647 order is with the assumption that only qualified
individuals, trained and familiar with procedures
Address: SPEX Industries, Inc. suitable to the products ordered, will handle them. On
Chemical Sales Department our clients must rest the entire burden of safe storage,
3880 Park Avenue handling, and application of all products ordered from
Edison, NJ 08820 this catalog.
LISA
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QUALITY,
CONVENIENCE

5

For over 30 years SPEX Indusiries has been your source

for specialty inorganic standards. The standard is often
the limiting factor in the success of an analytical
method, whether for characterizing a pure material or
performing the elemental analysis of a mixture.
Presenting equal challenges at apposite extremes are
unknowns of two types. One is a pure material, the
elemental contaminants of which are to be identified
and guantified; the other is a complete unknown —
organic residues, minerals, pollutants . . . .. . the
problems are universal and unpredictable. What you
first require is a reliable, known starting point —
THE STANDARD!!

Mo matter what your application, il you are performing
ICP, DCP, AA, or XRF analysis, SPEX has the standard
to suit your needs. We have made Spectroscopy our
business AND our reputation . . . with Quality,
Reliability and Convenience. And we know you have
come to expect nothing less from us.

Quality: We provide our customers with QUALITY
solution standards for 1CP, DCP or AA, powder blends
for OES, pellements, fluxes for XRF, and high purity
compounds and kils. Since plasma emission

speciroscopy is an emission technique, all elements emit

al once. Therefore, trace impurities can interfere with
the element being analyzed, giving an incorrect result.
The starting malerials, water and acids used are all
critical. SPEX nol only uses the highest quality
malerials available; we analyze and report trace
impurities in our standards as well as the major

elements. We stand

behind our quality:
a one-year guaran-
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Reliability: For over three decades spectroscopists have
relied on SPEX. All of our plasma standards are triple
checked, starting with a semi-quantitative trace impurity
analysis via DC arc through gravimetric “wet" assay for
major constituent, and finally ICP analysis performed
on all ICP solution standards. All titrants, balances and
calibrants are certified against United States National
Institute of Standards and Technology (where available).
Analysis certificales are provided to our customers on
all of our ICP grade standards showing the results of all
three analyses.

Convenience: We make it CONVENIENT. Save time,
money and man-hours. Our standards are packaged to
fit your needs. Choose lrom 1,000pg/m] or 10,000ug/m]
concentrations, single-element solutions or prepackaged
multi-element blends — or have a standard customized
just for your particular needs. We offer off-the-shelf
delivery on prepackaged items and an unbeatable
turnaround on custom standards.

Quality, Reliability, Convenience
You write the label at SPEX!

If you are performing inorganic spectroscopy, we have
the standards to suil your specialties. Be assured that
our standards and compounds meet exacting
specifications, that our in-house quality control chemists
monitor every phase of manufacturing, and that our
standards are triple checked using classical and
instrumental techniques. We check it every step of the
way. The result — standards to fit your needs,
compound kits you can trust, mixes [ormulated to save
you time.

Our order department and chemical sales staff are

waiting to assist vou. Let us put over 30 years of

knowledge to work for vour laboratory. If you have a

standardization or purity problem, call us for advice,
recommendations and reliable SPEX products
'to solve that problem.
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* High-purity starting materials

* 18 megohm (ASTM Type I) filtered water

* High-purity acids

* Pre-cleaned and leached bottles

* Wet assay and ICP documentation and certification

Owver the last fifteen years plasma emission spectroscopy
which includes the technigques of ICP, DCP, and ICP-
MS, has emerged as a major analytical method in the
field of elemental analysis.

Capable of performing rapid simultaneous or sequential
determinations of many elements, plasma systems are
constantly revising our notons of what is detectable.
Like the hyphenated techniques for gas and ligquid
chromatography, ICP-MS promises to drive current
delection limits even lower by perhaps two orders of
magnitude, especially for elements where interference
exists in the emission spectrum. The extremely high
lemperature of the plasma excites even refraclory
elements, and eliminates or minimizes many matrix
effects.

SPEX offers several different lines of quality standards
for plasma emission spectroscopy. Ranging from Plasma
Grade single-element solutions, off-the-shelf Mixed
Multi-Element standards and Custom Multi-Element
solutions in custom matrixes to certified, high-purity in-
organic compounds for starting materials in user
prepared standards, SPEX has the “solutions’ to your
standardization problems.

SPEX certified high-purity standards are assayed for
their metal content by wet chemical analysis. Semi-
micro analytical balances and Class A volumetric lab-
ware are used exclusively. Our ASTM Type 1, filtered
water minimizes cations, anions and colloids; resistivity
is maintained in the 18 megohm range, Acids are the
highest purity, and plastic bottles are subjected to a
leaching/cleaning process. Each operation is conducted
in all-plastic hoods.

We back up our quality by providing analysis
certificates for every plasma grade standard we
manufacture. You'll receive an actual lot assay on our
starting material plus a trace impurity check, as well as
verification in our state-of-the-art ICP facility and
United States National Institute of Standards and
Technology (formerly NB5] documentation information.
Chur one-year stability and accuracy guarantee is
included on all plasma grade single and multi-element
standards ton,

Solution Standards
For Plasma Emission
Spectroscopy
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Single-Element
Solution Standards

Spectroscopy

* Choice of 70 elements

* 1,000 or 10,000 ppm concentrations
+ Sold in 500 ml bottles

* Certification with every solution

+ Alternate matrixes for most elements

Plasma emission spectroscopy has become a popular
and well accepted method for elemental analysis in
diverse areas such as potable water testing, hazardous
waste analysis, alloy and ceramics analysis.

SPEX Single-Element Plasma Solution Standards are
specifically designed to meet the accuracy and purity
requirements of inductively coupled and direct current
plasma emission spectroscopy. The starting materials
are inorganic compounds or metals with purities
ranging from 99.99% to 99.9999%. All SPEX plasma
standards are made with high purity-acids and ASTM
Type | water (18 megohm).

The ultra-high purity of the starting material is vour
assurance that detected emissions are real and are not

due to unreported impurities in the calibration standard.

SPEX guarantees both the purity of our solution and the
concentration of the major element to +/- 0.5% for one
full year from date of shipment. Each bottle is supplied
with its own certification for concentration and trace
element analysis for your reference. Your standard is

analyzed in the SPEX guality control laboratory by ICP,

OES and wet methods and the actual results reported
on the SPEX certificate of analysis supplied with every
bottle.

SPEX single-zlement solution standards are certified by
our unigue triple-checked Quality Assurance program:
(1) DC ARC for trace metal impurities in solid starting
material [2) classical “wet™ assay [or major element (3)
ICP check for major element. All of these results are
then reported directly on the corresponding certificate
of analysis.

Every precaulion is laken to maintain the highest
possible accuracy. We carefully consider the required
element and matrix demands. Stability is assured by
custom chosen matrixes which avoid formation of
precipitates and prevent hydrolysis, Our certification of
the results is yvour assurance that these standards will
optimize the performance level ol your equipment.

Single-element plasma calibration standards are
available in concentrations of 1,000 and 10,000ug/ml,
most in two different matrixes for your convenience,

For Plasma Emission

‘g 259.97 nm
- 100 TMI Mi Powder

SPEX High Purity
Mi Complex

ICP determination of Fe in 5% agueous solution of Ni prepared
from SPEX 4-0s5 Ni (100 TMI) powder and a specially purified
batch of the nickel complex [Ni(NH,),)[NO.);. The concentration
of Fe in the 100 TMI sample is estimated at 20 ppm and
therefore is less than 1 ppm in the starting material.

Ir 224.29 nm

Commercial Pt

SPEX High Purity P1

e o e —— —

ICF determination of Ir in 1% agqueous solulions of P preparad
from commercial grade Pt, and SPEX Pt sponge. A solution of
100 ppm of Ir is shown for comparison, The commercial Pt
conlaing around 6% Ir while that in the SPEX compound is
undetectable.




ELEMENT CONC.
CAT. # MATRIX ug/ml

Aluminum )

PLAL2-2X Al (NO,),.8H,0 in 1,000ug/ml
PLALZ-3X 2-59 HNO, 10,000ug/m]
PLAL1-2X Al in 2-53% HCI 1,000ug/m]
PLAL1-3X 10,000ug(ml
Antimony
PLEB2-2X 8h,0; in 2-5% HNO, 1,000ug/ml
PLEB2-3X 10,000ugml
Arsenic

PLAS2-2X H,As0,.12H,0 1,000ug/ml
PLASZ-3X in 2-5% HNO, 10.000ug/ml
PLAS1-2X Az,0, in 2-5% HCI 1,000ug/ml
PLAS1-3X 10,000ug/ml
Barium

FLEBAZ-2X BaC0O, in 2-5% HNO, 1,000ug/ml
PLEBAZ-3X 10.000ug/ml
PLBA1-2X BaCO, in 2-5% HCI 1,000ugiml
PLBA1-3X 10.000ug ml
Beryllium

FLBE2-2X Be O{C.H.0.), 1.000ug/ml
FLBE2-3X in 2-5% HNO, 10.000ug/ml
Bismuth

PLBI4-2X Bi in 10% HNQ, 1.000ug/m]l
FPLBI4-3X 10,000ug ml
Boron

PLB3-2X (NH,),B,0..4H,0 1,000/ ml
PLB9-3X in H,0 10,000ug/ml
Cadmium

PLCD2-2X Cd in 2-5% HNO, 1.000ug/ml
PLCD2-3X 10,000ugiml
PLCD1-2X Cd in 2-5% HCI 1,000ug/ml
PLCDI-3X 10,000ug/ml
Calcium

PLOAZ-2X CaCQy in 2-5% HNO, 1,000ug/ml
FLCAZ-3X 10,000ug/ml
PLCA1-2X CaC0, in 2-5% HCI 1,000ugiml
PLCA1-3X 10,000ugiml
Carbon

FLC9-2X H.C.0,.2H,0 in H,O 1,000ug/ml
PLC9-3X 10,000ug/ml
Cerium
PLCE4-2X Ce(NO.),.6H,0 in 1,000ug!ml
PLCE4-3X 10% HNO, 10,000ug/ml
Cesium
PLCS2-2X CsMNO, in 2-5% HNQ, 1,000ug/ml
PLCS2-3X 10,000ug ml

ELEMENT CONC.
CAT. # MATRIX ug/ml

Chromium

PLCR2-2X Cr{NO,),.9H,0 in 1,000ug/ml
PLCR2-3X 2-5% HNO, 10,000ugml
PLCR1-2X Cr in 2-5% HCI 1,000ug/ml
FLCR1-3X 10,000ugiml
Cobalt

FLCOzZ-2X CoC0Oy in 2-5% HNO, 1,000ug/ml
PLCO2-3X 10,000ug/ml
PLCO1-2X CoCO, in 2-5% HCI 1,000ugml
PLCO1-3X 10,000ug/ml
Copper

PLCUIZ2-2X Cu in 2-5% HNO, 1,000ug/ml
PLCU2-3X 10,000ug/ml
PLCU1-2X Cu in 2-5% HCI 1,000ug/ml
PLCU1-3X 10,000ug/ml
Dysprosium

PLDY2-2X Dy,0, in 2-5% HNO, 1.000ugml
PLDY2-3% 10,000ug/ml
Erbium

PLERZ2-2X Er,0, in 2-5% HNO, 1,000ugiml
PLER2-3X 10,000ug/ml
Europium

PLELIZ-2X Eun,0, in 2-5% HNO, 1,000ug/ml
PLELIZ-3X 10,000ugml
Gadolinium

PLGDZ-2X Gd.0, in 2-5% HNO, 1,000ug/ml
FLGD2-3X 10,000ugml
Gallinm

FLGA2-2X Ga in 2-5% HNO, 1,000ugml
PLGAZ-3X 10,000ug/ml
Germanium

PLGES-2X (NH,),Ge(C.0,];.xH,0 1,000ug!ml
PLGES-3X in H,O 10,000ug!ml
Gold

PLAU3-2X Au in 10% HCI 1,000ug/ml
PLAU3-3X 10,000ug/ml
Hafnium

PLHF1-2X HEOCL,.8H,0 in 1.000ug/ml
PLHF1-3X 2-5% HCI 10.000ug/ml
Holmium

PLHOz2-2X Ho:0, in 2-5% HMNO, 1.000ug/iml
FLHO2-3X 10.000ug/ml
Indium

FLINZ-2X In in 2-3% HNO, 1,000ug/ml
PLINZ-3X 10,000ug/ml



ELEMENT CONC.
CAT. # MATRIX ug/ml

Iridinm
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PLIR3-2X IrCly.3H,0 in 1,000ug/ml
PLIRZ-3X 10% HCI 10,000ug/ml
Iron
PLFE2-2X Fe in 2-5% HNO, 1,000ug/ml
PLFE2-3X 10,000ug/ml
PLFE1-2X Fe in 2-5% HCI 1,000ug/ml
PLFE1-3X 10,000ug/ml
Lanthanum :

PLLAZ-2X Lay0, in 2-5% HNO, 1,000ug/ml
PLLAZ2-3X 10.000ug/ml
Lead
PLPB2-2X Ph in 2-5% HNO, 1.000ug/ml
PLPB2-3X 10,000ug/ml
Lithium
PLLIZ2-2X Li,C0O; in 2-5% HMNO, 1,000ug/ml
PLLIZ-3X 10,000ug/ml
PLLI1-2X Li,CO, in 2-5% HCI 1,000ug/ml
PLLI1-3X 10,000ug/ml
Lutetium
PLLUZ2-2X Lu,0, in 2-5% HNO, 1,000ug/ml
PLLUZ-3X 10,000ug/ml
Magnesium

PLMG2-2X Mg in 2-5% HNO, 1.000ugml
PLMG2-3X 10,000ug/ml
PLMG1-2X Mg in 2-5% HCI 1,000ug/ml
PLMG1-3X 10,000ugiml
Manganese
PLMNZ-2X Mn[C,H;0,),.2H,0 in 1,000ug/m]
PLMNZ-3X 250, HNO, 10,000ug/ml
Mercury
PLHG4-2X Hg in 10% HNQO, 1,000ug/ml
PLHG4-3X 10,000ug/ml
Molybdenum
PLMO89-2X (MH,):Mo00, in H,O 1,000ug/ml
PLMO9-3X 10,000ug/ml
Neodymium
PLNDZ-2X Nd,0, in 2-5% HNO, 1,000ug/ml
PLND2-3X 10,000ug/ml
Nickel

PLNIZ-2X Ni in 2-5% HNOQ, 1.000ug/ml
PLNIZ2-3X 10,000ug/ml
MNiobium
PLMNBS-2X NH,NbF; in 1,000ug/ml
PLNBS-3X H,;Oitr HF 10,000ug/ml
Palladium
PLPD3-2X Pd in 10% HCI 1.000ug/ml
PLPD3-3X 10,000ug/m]
Ll
PLP9-2X NH,H,PO, in HO 1,000ugiml
PLP9-3X 10,000ug/ml

ELEMENT CONC.
CAT. # MATRIX ug/ml

Platinum
PLPT3-2X Pt in 10% HCI 1,0000g/m]
PLPT3-3X 10,000ug/ml
Potassium
PLE2-2X KNO, in 2-5% HNO, 1,000ug/ml
PLKzZ-3X 10,000ug/ml
PLK1-2X KCl in 2-5% HCI 1.000ug/ml
PLK1-3X 10.000ug/ml
Praseodymium
PLPR2-2X Pry0,; in 2-5% HNO, 1,000ug/ml
PLPR2-3X 10,000ug/ml
Rhenium
PLRE2-2X Re in 2-5% HNO, 1,000ug/m]
PLRE2-3X 10,000ug/ml
Rhodium
PLRH3-2X RhCl,.3H,O 1,000ug/ml
PLEH3-3X in 10% HCI 10,000ug/ml
Rubidium
PLRB2-2X RbNO, in 2-5% HNO, 1.000ug/ml
FLRB2-3X 10,000ug/ml
Ruthenium
FLRU3-2X RuCl;.3H,0 in 1,000ue ml
PLRU3-3X 10% HCI 10,000ug/ml
Samarium
PLSM2z-2X Sm,;0; in 2-5% HNO, 1,000ug/ml
PLSM2-3X 10,000ug/ml
Scandium
PLSC2-2X 8¢,0, in 2-5% HNO, 1.000ug/ml
PLSC2-3X 10,000ug/ml
Selenium ;
PLSE2-2X Se in 2-5% HNO, 1.000ug/ml
FLSE2-3X 10,000ug/ml
Silicon
PLSI9-2X (MH,):5iFg 1,000ug/ml
PL5I9-3X in HOltr HF 10,000ug/ml
Silver
PLAG2-2X Ag in 2-5% HNO, 1.000ug/ml
PLAGZ-3X 10,000ug/ml
Sodium
PLMNA2-2X Na,CO, in 2-5% HNO, 1,000ug/ml
PLMNAZ-3X 10,000ugml
FLMNA1-2X NaCl 1,000ug/ml
PLNA1-3X in 2-5% HCI 10,000ug/ml
Strontium
PLSR2-2X Sr{NO,), 1.000ug/ml
PLSRz2-3X in 2-5% HNO, 10,000ug/ml
PLSR1-2X SrCO, in 2-5% HCI 1,000ug/ml
PLSR1-3X 10,000ug/ml
Sulfur
PL59-2X [(NH )50, in H,O 1,000ug/ml
PL59-3X 10,000ug/ml



ELEMENT

CONC. ELEMENT CONC.
CAT. # MATRIX ug/ml CAT. # MATRIX ug/ml
Tantalum : Uranium
PLTA9-2X NH,TaF, in 1,000ug/ml PLU2-2X U,0, in 2-5% HNO, 1,000ug/ml
PLTAS-3X H.Oftr HF 10,000ug/ml PLUZ-3X 10,000ug/ml
Tellurium Vanadium
PLTES-2X Te0, in 10% HCI 1,000ug/ml PLV2-2X NH,VO, in 2-5% 1,000ug/ml
PLTE3-3X 10,000ug/ml PLV2-3X HNO, 10,000ug/ml
PLTE2-2X Te in 2-5% HNO, 1,000ug/ml PLV1-2X NH, VO, in 2-5% HCI 1,000ug/ml
PLTE2-3X 10,000ug/ml PLV1-3X 10,000ug/ml
Terbium Yiterbium
PLTB2-2X Th,0; in 2-5% HNO, 1,000ug/ml PLYB2-2X Yb,0, in 1,000ug/ml
PLTR2-3X 10,000ug/ml PLYB2-3X 2-5% HNO, 10,000ug/ml
Thallium Ytitrium
PLTLZ2X TINO, in 2-5% HNO, 1.000ug/ml PLYZ2-2X Y,0, in 2-5% HNO, 1,000ug/m]
PLTL2-3X 10.000ug/ml PLY2-3X 10,000ug/ml
Thorium Zinc
PLTH4-2X Th{NO,),.4H,0 1,000ug/ml PLZNZ-2X Zn in 2-5% HNO, 1,000ug/ml
PLTH4-3X in 10% HNO, 10,000ug/ml PLZNZ-3X 10,000ug/ml
PLZN1-2X Zn in 2-5% HCI 1,000ug/ml
Thulium PLZN1-3X 10,000ug/ml
PLTM2-2X Tm,0, in 2-5% HNO, 1,000ug/ml THET
PLTM2-3X 10,000ug/ml Zirconium
PLZR4-2X ZrO(NO,), in 1,000ug/ml
;50 Rt A PLZR4-3X 10% HNO, 10,000ug/ml
PLSMN5-2X Snin 20% HCL -Luuuuylml PI,'Z.R3-2}§ Z.E'UCI,,BI'I,U m 1.Uﬂﬂllg|rm|
PLSN5-3X {in Teflon) 10,000ug/ml PLZR3-3X 10% HCI 10,000ug/ml
Titanium Matrix Blanks:
PLTI9-2X (NH,),TiF, in H,0 1,000ug/ml PLBLK-HNO3 2-5% HNO,
PLTI5-2X TiCl, in 20% HCl 1,000ug/m] PLBLK-H20 H,0
PLTIS5-3X in Tefl 10,000 ml
i Fetion] ug/ HCI, KCN, KOH, NaCN, HF, HNO,HCI, H,0, Oil
Tungsten Malrixes are also available on a custom basis. Please
"UTBSER ~ sales s and information.
PLWO2X (NH,),WO, in H,0 1,000ug/ml call our sales office for quotations and information
PLWS-3X 10,000ug/ml

Dilution Calculator

SPEX wanls to make yvour job easier and your results
more reliable. You can take the guesswork out of your
standards with certified SPEX standards, Now yvou can
take the guesswork out of your dilutions with the SPEX
DILUTULATOR. The DILUTULATOR is a circular
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calculator that tells you what aliquot is required when
diluting your SPEX standard to the working
concentration.
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Knowing the initial concentration of SPEX standard, the

final desired concentration of standard you need, and
the total volume of standard vou wish to prepare, the
DILUTULATOR will tell you what aliquot of SPEX
standard to use. NO MORE GUESSWORK.

Catalogé D-801 SPEX DILUTULATOR........... each
Printed on two colored, heavy guage, wear resistant
plastic, 6" diameter,




| Solution Standards

Spectroscopy

* Certified ICP/OES Analysis

* Customized For Your Application

* Highest Quality Reagents Used in Preparation
+ Guaranteed For One Full Year

Mo two plasma labs face exactly the same samples and
problems, or have precisely the same requirements. In
the real world you have trace element determinations in
the presence of one or several major constituents,
varying inter-element effects, matrix effects . . . the list
goes on and on. These problems become increasingly
important as you strive for greater reproducibility, as
you go for lower limits of detection, as you push your
technigue to the limit.

A SPEX multi-element solution standard can remove
some of these variables. We will be happy to discuss
your concerns, combination of elements, their
concentrations, and preferred matrixes. We can then
customize the most compatible, shelf-stable mixtures
from our comprehensive supply ol plasma grade metals,
oxides and salts in the matrix of vour choice.

High purity starting materials are especially important
when preparing multi-element standards. A particular
element in a multi-element standard can be
contaminaled with that element from impurities in the
starting materials of the other elements in the blend.
SPEX certified inorganics are ideal for this application
due to their low level of impurities.

As always, we will guarantes the result for one yvear
from date of shipment and supply your standard with
certified concentration and impurity analysis.

All 70 elements listed in the previous single-element
section are available as components in a multi-element
standard prepared to your specifications. Although
guidelines lor defining a multi-element solution
standard may vary depending on the elements involved,
the following maximums can be used as a starting point
when considering vour multi-element standard
requirements.

Elemental Maximum Number
Concentration Of Elements
Up o 100ug/ml Each 13
101-1,000ug/m] Each 10
Ower 1,000ug/m] Each 5

The elements in vour standards need not be present at
the same level. In real samples, the need to determine
trace elements present with a high background level of
some major component arises. An example of a
standard for this type of analysis would be:

Custom Multi-Element

for Plasma Emission

10,000ug/ml Iron
1,500ug/ml Manganese
1,000ug/ml Each Nickel, Copper
750ug/ml Each Chromium, Cobalt
430ugfml Phosphorus
S0ugiml Tin

Standards are ordered initially by describing the
elements required, their levels and vour preferred
malrix. We will then review the composition requested
for inter-elemental compatibility, solubility and matrix
requirements. You will be given a unigue parl number
which corresponds to your particular standard and a
firm price quotation.

SPEX custom multi-element standards are prepared
from single-clement concentrates. These concentrates
are tested in the same manner that the plasma single
element solution standards are. A triple-checked Quality
Control check is performed: (1) DC ARC for trace metal
impurities in solid starting material [2) classical “wet”
assay for major element [3) ICP check for major
element. A final quantitative ICP check is performed
before the custom multi-element standard is shipped.
This is yvour stamp of assurance thal you are receiving
the highest quality product available.

Cerlificates of Analysis with traceability documentation
are provided on all custom single and multi-element
standards.

Custom plasma solutions are supplied in one liter
minimum volumes., SPEX off-the-shell multi-element
standards, described in the next section have been
formulated with element combinations and concentrates
for the most common applications. Check them against
your requirements. One or more of them may closely
match your specifications, or may be close enough to fit
vour needs while you develop your specific analytical
procedures.



SPEX Industries introduces a complete series of multi-
element standards and blanks designed for use in the
1.5, Environmental Protection Agency's Contract
Laboratory Program, [CLP). These off-the-shell solutions
provide everything vou need for:

Instrument Calibrations
Calibration Verifications
Interference Checks
Calibration Blanks
Sample Spikes

" s & 8 @

As with all SPEX Plasma-Grade Standards, every CLP
standard is prepared under the unique SPEX Triple-
Checked Quality Assurance Program. This program
gpuarantees the purity and concentration of your
slandards for one full year. Only SPEX plasma-grade
standards are checked three ways:

* DC arc trace metal analysis of starting materials
* Classical “wel™ assay of major elements
= ICP check of the final solution

The following standards and solutions have heen
designed by SPEX Industries for use in conjunction
with the U.S. Environmental Protection Agency’s
Contract Laboratory Program, [CLP). They are lo be
used in conjunction with the Statement of Work,
S0OW.7/a8. Dilutions that determine the final
concentrations of the various elements are suggested for
each solution. The analysl may, however, choose to
modify these dilution factors since the absolute
concentration, to some extent, may be determined by
the sample to be analyzed and the instrumentation used.

SPEX off-the-shell multi-element standards for CLP are
prepared from single element concentrates. These
concentrates are tested in the exact manner that the
plasma single-element solution standards are. A triple-
checked Quality Control check is performed: (1) DC ARC
for trace metal impurities (2) classical “wet” assay for
major element (3) ICP check for major element.

The final ICP check, performed in our own laboratories,
is your stamp of assurance. We calibrate our instruments
with traceable reference materials and show you the
actual found value of the solution you receive—not just
an ideal, calculated number. The sections that Tollow

Contract Laboratory

‘Multi-Element
Solution Standards
for the Superfund

Program (CLP)

contain multi-element standards referenced to their
application. The combinations of elements,
concentrations, and matrixes listed have been designed
by SPEX for both convenience of use and stahility.

Please refer to the appropriate section of this catalog for
additional single and multi-element standards that can
also be used in these studies. SPEX also offers a
complete line of custom standards for special
applications.

The US EPA SOW.7/88 gives specific procedures for the
methods of analysis, elements to be analyzed for, and
concentration levels. Standards are specified not only by
the elements present and their relative concentrations,
but also the order and frequency of running standards,
blanks and samples. Details of these specifications may
be found in the US EPA S50W.7/88 in the following
sections:

Exhibit C, Inorganic Target Analyle List, [TAL)
Exhihit D, Analytical Methods
Exhibit E, QA/QC Requirements



Instrument Calibration

The series of solutions below may be used separately or mixed together for calibration of the instrument and prepara-
tion of the analytical curve. When mixed these solutions will yield a standard containing all the slements in the Target
Analyte List. Instruments must be calibrated daily, every 24 hours or each time the instrument is set up. Calibration
standards must be prepared [resh for each analysis and discarded after use, A dilution of 100-fold is suggested for
ICAL-2, ICAL-3, and ICAL-4, and a dilution of 10-fold for ICAL-1. Antimony and mercury can be diluted as requirad.

Instrument Calibration Standard 1 Instrument Calibration Standard 3 Instrument Calibration Standard 5

TEATE, o s st i 100ml ICALZ.....ovenvivene.. .. 100ml DGR SR o S B s 100ml

Matrix 5% HMNCI, Malrix 5% HNQ, ICAL-5-500 ........... S00ml

Matrix 2% HNC,

Ca............ oo 5000ue/m] Al e 2,000ugim]

[ | oo 5,000ugiml Ba...................2,000ug/ml Bh.SriiE e - B00ugiml

Kooviiiiiiiinnee oo oo 5,000ugml Be . ....._.%.. coveweAlugiml

Ma - S 5,000ugm] B R et S s00ugiml Instrument Calibration Standard &
T o . it 250ugiml

Instrument Calibration Standard 2 B R T B 1.000ugiml ICALG ..o 100ml
W vt i e S B i S00ugiml Matrix 2% HMNO,

| I e e R et e 100m]

Matrix 5% HMNO,
Instrument Calibration Standard 4

P L1147 10011 |

e e e S e s [ [T | ICAL-E . ..o 100ml

Mn. SRR - 11" pv 1] ICAL4-500 ............... S0ml

Mioooo ..o L d00upiml Malrix 5% HMNO,

o P G i e 200ugiml
[ 100ugml
B B R E R et Rt sougiml
U oo s e s S0ugiml
B e S0ugiml
i R e e A 100U ml

Initial Calibration Verification

After the instrument is calibrated, the calibration must be verified, at each wavelength to be used for analysis, with an
independent standard, SPEX verification standard, ICV-1, contains all the elements on the TAL in one solution. You

need only select those wavelengths/elements for verification that are to be subsequently analyzed. A dilution of 10-fold
is recommended prior to use.

Initial Calibration Verification Standard

TN s R 500ml

Matrix 5% HNO,

Al oo e 200ugiml 0 e S B Siug/ml B s T L sugiml
5] nRERERA TR e e Bougml . 25ugz/ml £ SR 10ugml
Af o vvenie o eee s 10ugiml B S 100ug/ml ) EE R 3,000ug/ml
Bl e i 5 s e e e 200ug/ml Ph .. e Suglml T s st i 10ug/ml
Baii i cisiisna bl S snglml | T T B N S,0000g/ml W R e S0upiml
Cd oo Sugfml At ozt mesmesnin, e e g 15ugiml T ar Topern Z0ugiml
Ca......o.oovvve. 50000 ml Ml e s R L 40ug/ml

ET e gt i 10ugiml K. oiiveiiiaiiinn .. 5000ugml

Contract Required
Detection Limits, CRDL

A standard must be run at two times the Contract Required Detection Limits, CRDL, or at two times the Instrument
Detection Limits, IDL, whichever is greater. This standardization must be performed at the start and the end of each

sample analysis or at least twice in an 8 hour shift. All elements to be analyzed must be run except Al, Ba, Ca, Fa,
Mg, Ma, and K.

The CRDL-1 standard contains all the required elements on the TAL, in their appropriate concentration ratios,
CRDL-1 should be diluted by a factor of 1000 prior to use in the “two times CRDL” run for ICP analysis. For analysis
by atomic absorption, CRDL-1 should be diluted by a factor of 2000 prior to use in the “one times CRDL" run. The
elements arsenic and lead should be run at two times the Instrument Deteclion Limit, IDL. The concentralions of
these elements may be adjusted with the corresponding SPEX single-element standards for arsenic, PLAS2-2X and
lead, PLPE2-2X, This standard may also be used as an IDL standard or alternatively the Instrument Calibration Stan-
dards can be mixed and diluted accordingly.



Contract Required Deteclion Limits Standard

(] ;4 ) 1 100ml]
Matrix 5% HNO,

] i e e uuljg.‘ml oy S RN D m]

P IR R G LT e e S 10ugiml
I i Z0ugim] I i v S0ug/ml . TR PSS 20ug/ml
| - TP e o 10ug/ml Pl L s s s aiml D e e 20ugiml
s L e e e 10ug/ml | ¥ e N T J0ugiml ) NS e et RO 100ug/ml
L PRy IS . | | 1 11 B aieie sm o on $ e P s o A0ugiml “n . 40ug/ml

Calibration Blanks and
Matrix Blanks

All SPEX blank solutions are prepared with the same high-purity acids and ASTM Type | water as that used in our
plasma-grade standards. SPEX matrix blanks can be used to dilute standards or can be run directly as blanks to
establish base lines. The calibration blank is prepared by mixing one parl nitric acid blank with four parts
hydrochloric acid blank.

Mitric Acid Blank

PLBLE-HNO3 ............. S00ml
Malrix 5% HNOQ, in ASTM Type 1
Water

Hydrochloric Acid Blank

PLBLE-HCL ...i..ccucin a00ml
Matrix 5% HCI in ASTM Type 1
Waler

Walter Blank

PLBLE-H20 .............. S00ml
Matrix ASTM Type | Water, 18
megohm

Interference Checks

Interelement and background correction factors must be verified at the beginning and the end of each analysis run or
at least twice in an 8 hour shift. Two solutions are required for the interference check: the interferents alone, solution
A, and the combination of interferents and analytes, solution AB. Solution A is prepared by diluting INT-A1 by a
factor of 10. Solution AB is prepared by diluting (together] solution A by a factor of 10 and solution B by a factor of
100; for example diluting 10ml of solution A plus 1.0ml of solution B lo 100ml with calibration blank.

Interferents A Analytes B

INTERL e aaiaee e, e e, e s BIGIOLL | = P o 100ml

Matrix 5% HNO, Matrix 5% HNO,

Al ..oooooo. ... .5,000ug/ml] P s i e e 100w ml N T T e e S0ugz/ml

" RN e oo 25,0000 /mi Bl i i e e Slug/ml T P R e S0ug/ml

Bliisas:necsnssinnsnamni 2.000nug/m] 7 R s0ugiml [ 100ug/ml

| I SRS e P e 5,000ugml B [ e e e E i 100ug/ml |5} R P L T00ugiml
B S0ug/ml W i vimtm mm i i s0ug/ml
Pe R e A S0ug/ml Y s b i 100ug/ml

In addition to the four inlerferents contained in INT-A1, the EPA SOW.7/88 lists six more elements that can interfere
with analysis of the elements on the TAL. SPEX also provides a set of alternate interference samples that may be used
in conjunction with the standards above. Together they enable the analyst to check and correct for all the
interferences listed in SOW.7/88.

Again two solutions are required. The first solution, A*, is prepared by combining and diluting INT-A1 and INT-A2
by a lactor of ten: 10ml of INT-A1 plus 10ml of INT-AZ diluted to 100m! with calibration blank. The second solution,
AB*, requires both interferent standards diluted by a factor of 10 and both the analytes diluted by a factor of 100:
10ml of INT-A1, plus 10ml of INT-A2, plus 1.0m] of INT-B1, plus 1.0ml of INT-B2, diluted to 100ml with calibration
blank.

Alternate Interferents A

IMT-AR s vt e s s raaatatasi 500ml
Malrix 5% HNO,

Alternate Analytes B

IR i vovaivioiei 100m]
Matrix 5% HNCO,

B v o o mie g, i 10000 /ml Bl i i 100ugml DAY o i it 100w ml
Cl. o ieenianeenen a1, 000ug/mi T R PO R SRl |1 1 1T | R B e e b T 100ug ml
|, ] R R e SN PP 1. 0000 g ml L R T 100ugml B i R s S 100ugml
o P R s 1,000ug/ml BB iiivanianssnnssesssslougim] | R Sy SR R 100ug/ml
b o S O S 1,000ug/ml ] I e 10ug/ml e 10ug/ml
Wi e 1,000ug/ml ME...coeeeunnanannn--..10ugiml o i Y R 100ugiml

11
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Spike Sample Analysis

In the spike sample analysis a spike containing the required elements, in their respective required amounts, is added
to the sample prior to addilion of any reagents, digestion, distillation, etc. Information is then provided on the effects
of the sample matrix and the entire methodology. The SPEX spike standard, SPIKE-1, provides all the analytes

required for the ICP and the AA spike. Add 1.0ml of SPIKE-1 to aqueous samples and 2.0ml of SPIKE-1 to solid

samples prior Lo digestion.

Spike Sample Standard

SPIKERT iion e wies i 100ml
Matrix 5% HMN(,

4 L T=d vt |
B e R S0ug/ml
AS e 2000g M
Bo e e s i G 200ugiml
Boe .. .. e !51'||':;|'rr|_|I
o B e e Sug/ml

D2 snisaons o et e Z0ugiml
o i Sl R et el Slugiml
2 PSR L WP 25up/ml
o PR R 100ugiml
P o sime st SO0 ml
M s F e .o Alupiml

Furnace AA Calibration
and Spiking

B oo b ermy e s o S0uga/ml
-F R 200ugiml
PR oo s i e S e R Sugiml
L R 200ugiml
T e e 50ug/ml
] S0ugim]

Furnace AA requires calibration standards and spikes containing only six elements: Sh. As, Cd, Pb, Se, and Tl. These
solulions are easily prepared by diluting Instrument Calibration Standard 4, 1CAL-4-500 or Instrument Calibration
Standard 5, ICAL-5-500 1o the reguired concentrations,

Contract Laboratory
Program (CLP) Set

Set of 13 standards for use in the Contract Lahoratory Program

EPEPY

[
Gpliw Spapla EEwrcdard

B




Standards For The Contract
Laboratory Program

.

Following is a list of samples,-standards, and blanks in a possible running sequence as suggested by the Contract
Laboratory Program protocols. Also listed are the SPEX standards and solutions to be used in preparing the blanks,
standards, and spikes.

BLK ........Blank: SPEX PLBLK's
ICL cisiia Initial calibration solution: mixture of SPEX ICAL's
LICV. ... .....Initial calibration verification: SPEX ICV-1
ICB......... Initial calibration blank [notl digested): SPEX PLBELK's
1CS-Al .. ... . Initial interferents, A: SPEX INT-A1 and INT-A2
. ICS-ABI .. ... Initial interferents and analytes AB: SPEX INT-A1, INT-A2, INT-B1, INT-B2
XXX........"Throw-away" sample; used to clear torch of high levels of interferents: SPEX PLBLK's
. CRI [ICP) or CRA [AA) - 2 x Contract required detection limits: SPEX CRDL-1
PB1 ........ Preparation blank: Digested water or soil blank
. LCS .. ...... Laboratory control sample [digested): SPEX 1CV-1
1. 51..........5ample #1
L S51-D........Sample #1 duplicate
. 81+5P...... Sample #1 with spike: SPEX SPIKE-1
BIDL s Sample #1 diluted five fold
. CCV........Continuing calibration verification [50% [ICV): SPEX ICV-1

. CCB........Continuing calibration blank: SPEX PLBLK's (If results of CCV and CCB are within limits, proceed
Lo next sample, if nol stop run)
. 82.....00.. . 5ample #2
. 52.0........5ample #2 duplicate
Up to 10 samples may be run as long as CCV and CCB tests are within accepted limits.
. S10D-L...... Sample #10 diluted five fold
. ICS-AF......Final interferents, A: SPEX INT-A1 and INT-AZ2
. ICS5-ABF . ... Final interferents, and analytes, AB SPEX INTA-1, INT-A2, INTB-1, INT-B2
. XXX, ......."Throw-away" sample: used to clean torch of high levels of interferents: SPEX PLBLK's
. CRI {ICP) or CRA [(AA)2 x Contract required detection limits: SPEX CRDL-1
W i, Continuing calibration verification (50% [CV): SPEX ICV-1
W o SRR Continuing calibration blank: SPEX PLBLK's

Typical set-up for standards, samples,
and blanks to be run for CLP analysis

13
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Solution Standards
for Environmental
Anaiysis

* Calibration Test Solutions for ICP Spectrometers
* Primary and Secondary Drinking Water Metals

* Extracted Metal Pollutants from Solid Wastes

* Metal Pollutants in Ground Water

* Trace Metals in Fish

¢ ICP Interference Check Standards

* Matrix Blanks

# Quality Control Standards

SPEX Industries offers off-the-shelf, mixed multi-element
standards formulated with element combinations and
concentralions for the most common applications,
Included are a number of blends containing those
metals of concern in the pollution of groundwater,
drinking water and solid wastes.

Each standard is backed up by our unique Triple-
Checked Qualily Assurance Program: assuring the
shell life of vour standards for one full year. And every
SPEX plasma grade standard is supplied with the SPEX
Certificale of Analysis, outlining the analytical
methods and standard reference materials used. No
other supplier provides you with this kind of back-up.

The purity of the starting material is especially
important when preparing multi-element standards. For
example, a 20-element standard that includes iron is
likely to be contaminated with iron from the remaining
19 elements, resulting in significantly higher iron
concentrations than the calculated value. All SPEX
plasma standards are made from high-purity acids,
ASTM Type [ water (18 megohm), and SPEX certified
melals and inorganic compounds. Since we know
exactly how much of each element is contributed by
each component, a build-up of impurities resulting from
undetected contamination in individual starting
materials will not oceur.

SPEX off-the-shell multi-element standards for CLP are
prepared [rom single-element concentrates. These

Stock Multi-Element

concentrates are tested in the exact manner that the
plasma single-element solution standards are. A triple-
checked Quality Control Check is performed: (1) DC
ARC for trace metal impurities (2] classical “wet™ assay
for major element (3) ICP check for major element.

A final ICP check, performed in our own laboratories,
is vour stamp of assurance. We calibrate our
instruments with traceable reference materials and
show you the actual found value of the solution you
receive — not just an ideal, calculated number.

The sections that follow contain multi-element standards
referenced to their application. The combinations of
elements, concentrations, and matrixes listed have been
designed by SPEX for both convenience of use and
stability,

Standards may be diluted in the same matrix as that
specified; however, caution must be exercised in the
choice of the source for your diluents. Diluting the
malrix may cause some slandards to precipitate. Also,
an impure or unknown diluent turns your standard into
an unknown. We recommend using SPEX Matrix
Blanks when diluting your standards unless you are
cerlain of the purities of diluents obtained from another
source.

Calibration Blanks and

—— Matrix Blanks

SPEX blank solutions are prepared with high-purity acids and ASTM Type | water as are our plasma grade standards.
SPEX matrix blanks can be used to dilute your multi-element standards or can be run directly as a blank to establish
your base line. An aqua regia blank can be prepared by mixing one part nitric acid blank with four parts hydrochloric
acid blank. Do not use any acid or water as a diluent if you are not certain of its purity. For use in US EPA SW-846,
method 6010 section 5.5.1 and also method 200.7 section 7.5.1.

Nitric Acid Blank
PLBLE NS oot s w5 i e i 500ml
Matrix 5% HNQO, in ASTM Type 1 Water

Hydrochloric Acid Blank
PLBLE-HCL . ... i i ee i e iaaens S00ml
Matrix 5% HCI in ASTM Type [ Water

Water Blank
PLBEE-EEION . v 5 nosiiinsnvmsiaarsinsrm e s wpi i s 500ml
Matrix ASTM Type | Water



The following series of five
calibration standards are
provided for routine instrument
calibration. The concentrations
and matrixes have been selected
for both convenience of use and
stability. You can also prepare
these multi-element standards
yourself from individual SPEX
plasma grade, single-element
solution standards. For use in
EPA SW-846, method 6010
section 5.4 and also method 200.7
section 7.4.

Mixed Calibration Standard 1

MIXSTDI100 . . ... ccovvnnnn 100ml
MIXSTDI-500 ... oovinvunnns s00ml
Malrix 2% HNO,

Boryllium: - - ooaus o et s S0ugiml
Cadmium. . .............. 150ug/ml
B e e e s00ug ml
Manganese . ............. 100ugml
Selenfum........--v0non- 200ug'ml
A1 1T R 150ug/ml

Mixed Calibration Standard 2

MIXSTDZ2100 ... ..o 100ml
MIXSTDZ-500 . .. ....oouunan S00ml
Malrix 5% HNO,

BRI e e 100ug/ml
Cobalt . s nmsig 100ug/ml
GOEPEE s ees i i i s 100uzml
(8 S 10.000ugml
Vanadium.........oovnns 100wg ml

Mixed Multi-Element
Calibration Standards

Mixed Calibration Standard 3

MIXSTD3-100.............. 100ml
MIXSTD3-500 .. ............ 500ml
Malrix 2% HNQ,

T T s00ugml
Molybdenum . ........... 100ug/m]
Silicon s e Esh e 100ug ml

Mixed Calibration Standard 4

MIXSTD4-100 . .. ovvnenn. .. 100ml
MIXSTD4-500 ... ........... 500ml
Matrix 5% HNO,

Alvminum. . ... . 200ugiml
Calcium ............... 1,000ug/ml
Chromium.....cooc0uun .. 20ug/ml
1 Pe] . RSP 20ugiml
Potassiom . .............. A00ug/ml
SodiOI 5y i e e 200ugiml

Instrument Check Standards are used to calibrate and
verify wavelength accuracy and stability in sequential
and simultaneous ICP units, Each Cal-Mix is designed
to give the user wavelength ranges from 160nm to 790nm.

Every ICP manufacturer has a specific group of
elements at varying concentrations which is used as a
guideline to determine instrument accuracy and
reliability. Each element is run at a specific wavelength
and, depending on the result, an instrument is

calibrated and fine-tuned. Some manufacturers have
special calibration programs incorporated into their
software package; others give you this information in
their manuals. These standards are also useful as
training tools for technicians or in methods development.

Instrument Check Standards

Mixed Calibration Standard 5

MIXSTDS-100 .............. 100ml
MIXSTDSS500 . .. ..oocvvvnnn. S00m]
Matrix 5% HNO,

Antimony ............... 200ug/ml
BOTOW. .ot i nneeeenns 100ug'ml
Magnesium ............ 1,000ug/ml
o] e e T o S S50ug/ml
ThEINE oo 50 i, i 200ug ml

Set of 5 Mixed Calibration Standards

MIXSTD-S5ET
Includes one each of:

MIXSTD1-100
MIXS5TD2-100
MIXSTDE-100
MIXSTD4-100
MIXSTDS-100

Check your ICP manual or service guide for further
information. For use in EPA SW-846, Method 6010 section 5.6 and method 200.7 section 7.6.1

15
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Instrument Check Standard 1

CALMIX1-100........ 100m]
CALMIXI-5D0. . ... ... 500m]
Malrix 2% HMNO,
5

Aluminum. . ........10ug/m]
Barium ............. Tug/ml
Beryllium ... ... Tugiml
Borom..c.ooooiiiot. 10ugiml
Calclum. oo, Tugfml
MICKEL:: v amnension Tgiml
Phasphorus. ... .. .. 100ug/ml
Scandium ... ........ Tugiml
Al TR e 10ugmi

CALMIX2100 .. ..._.. 100ml
CALMIX2-500........ 500ml
Matrix 2% HCI

111 51 Thn | [P S0ugiml
Berylliom _......... 20mgim]
Lanthanum ......... 20ug'm]
Manganesa .. .. ... .. Z0upfml
Mickel ............. 20ug/ml
Scandium . ......... Z0ugiml
Ao S R e 20ug/ml

Instrument Check Standard 3

CALMIX3-100........ 100ml
CALMIX3-500........ 500ml
hMatrix 2% HOI

Arsenic. . ... 20ugiml]
Lanthanum . ........ F0uglml
Lithium............ 20ugiml
Manganess .. ....... Zougim]
Malybdenum .. ... .. Z0ug/m]
Mickal .. ocov o 20ugiml
Phosphoros. . ...... 100ug/ml
Potassium .. ....... 100ugml
Scandiuvm . ......0 20ugml
SO e oo Zmgiml
Sulbine s 100ug/ml

ICP-MS Calibration Standards

The newly emerging technique
of ICP-MS requires a multi-
element calibration standard to
he constructed differently from
an ICP calibration standard.
Here elements are chosen so
that their atemic weights are
spraad  across  the mass
spectrum. This multi-element
standard is designed lo azsist
the operator in veriflication of
the mass rangs.

ICPMS-100. ... ...uvus 1040ml
Madrix 2% HMNO,

Beryllivm .......... 10ug/ml
Magnesiom. .. ...... 10ug/ml
Cobalt ... ... 10ug/ml
Mickel- o0 c s 10ug/ml
L1 0 7] e e e 10ug/ml
1 11 10ugiml
Lead.... .. ... ..... 10ug/ml
Bismuth. .......0.00.. T0ugiml
Uranfum........... 10ug/ml

The following group of multi-
element  standards  was
designed to assist the ICP-MS
aperator with  concentration
vurification checks. This group
of multi-element standards
contains virtually every elemant
in the mass spectrum at
10ug/ml.

ICPMS-1.......
Matrix 5% HNO,

voeews 100ml

Cerium ............ 10ug/ml
Dysprosium .. ...... 10ug/ml
Erbium ............ 10ug/m]
Europium .......... 10up/ml
Gadolinium. ........ 10ug/ml
Holmiuvm .. ......... 10ugiml
Lanthanum _.._..._. 10ug/ml
Lutetium .. ... 10ugiml
MNeodymium .. ... ... 10ug/ml
Praseodymium . ... .. 10ugiml
Samarium.......... 100g/ml
Scandium ... ..., 10ugiml
Terbiom ........... 10ug/ml
Thorlum . .......... Tougiml
Thuliuvm . .......... Toug/ml
Yirium.......... .. 1ugiml
Ytterbivm . ....... .. 10ug/ml

Instrument Check Standard 4

Instrument Check Standard 7

CALMIX4100........ 100m] CALMIX?100 ........ 100l
CALMIX4-500 .. .. ... 500m] CALMIX7-500 ........ S00m]
Matrix 2% HNO, Matrix 2% HNQ,
Aluminum.......... 10ugfml Aluminum . ........ 100ug/ml
Arsenic ............ 10ug/ml Argende ... 100ugml
Barfum.............. Tug/ml Cadmium. ........ 100ug/ml
COTNENET s wis nsn e om s sk 10ugiml Chromium......... 100ugiml
Lead i i i 10ug/ml Cobalt............. 100ug/ml
MBENZanese . ........ 10ugiml COPPeT. .o nasanas 100ug'ml
Mickael. ............, 10ug/ml Trom oo 100ug/ml
Phosphorus. .. .... .. 10ug/ml | b=t T R 100ugiml
Potassium .......... S0ugiml Magnesiom .. ...... 100ug/ml
Scandium .......... 10ugiml Manganese ........ 100ugiml
Sodium ............ T0;ug/ml Mickel ... 100ug'ml
EANE e ST 10ugiml Potassiom . ........ 100ug/ml
Sodium ........... 100ug/ml
Fing ... 100ugiml
Yidom coaao L a00ugmi
ICPMS2. . nvinnnnnns 100ml ICPMS-3. .0 iinnians 100ml
Matrix 5% HNO, Matrix 10% HCL
113 . 10ugml ] 10ug'ml
Aluminum, . ........ 10ugiml leidiam. oo onnns 10upiml
ArsEnic ... ..uue.. 10ug'ml Palladium .......... 10ugiml
B s i e 10ug/ml Platinum ....ovvivvs 10ugiml
Beryllivm. .......... 10ugiml Rhodium ........... 10ug/ml
Bismuth'. ........... 10ugiml Ruthenium.......... 10ugml
Calcium .. .......... 10ug'ml IO, e s 10ugiml
Cadmium._........_. 10ugiml Tellurium .......... W0ugiml
Cobalt. _.........._. 10ug/ml Hafnium ........... 10ugiml
Chromium. ......... 1oug/ml Antimony .. ........ 10ug'ml
Cesium. ............ T0ugiml
Copper.............10ug/ml | [ o R P 100ml
Iron . R L T Matrix Hy0 with a trace of HF
Gallivm . ........... 10ugiml
Mercury......oo0... 10ug/ml Barom . ocoumin o 10ugiml
Indivm............. 10ughm] Germanium . ........ 10ugiml
Fotassium . ......... 10ug/ml Molybdenum. .. ... .. 10ug'ml
Lithium:, .. amnidnn 10ugiml Miobium. ........... 10ugiml
Magnesium . ...__... 10ugiml Phosphorus......... 10ugiml
Manpanese . ........ 10ugiml Fhenium .. ......... 10ugiml
Sodium ............ 10ugiml =TI T AR e 10ug'ml
e 10ugiml Silcom:: oo s 10ugiml
Lnaid s o s i 10ugml Taotalum. ....o00uus T0ug'ml
Rubidivm. .......... 10ugiml Titanivm . .......... 10ugiml
Selenium . .......... 10ug/ml Tungsten . .......... 10ug'ml
Strontium . ......... 10ugiml Zirconium.......... 10ug/ml
Thallium . .......... 10ug/mli
Vanadium .. ........ 10ugiml 1CPMS-SET
Uranfum ........... 10ug/ml Includes one each af:
THINE i g ia s T0ughml

** Mercury is supplied as a
seperale  solution due (o
incompatahility with other
elements.

ICPMS-1 ICPMS-3
ICPMS-2 ICPMES-4
*ICPMS-H20  *ICPMS-HCL
*ICPMS-HNO2

*Blanks are the same lots as the
set matrixes.
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Interference Check Standards

The interference check standards are used to set or
confirm that the correct background correction intervals
have been set for sequential ICP spectromelers and that
the proper inter-element correction factors are set for
simultaneous ICP spectrometer systems. For use in US
EPA SW-846, method 6010 section 5.7 and method 200.7

section 7.6.2.

Interference Check
Standard, 18

INTER18-100. .. ......100m]
INTER18-500. ........ 500ml
Matrix 5% HNO,

Arsenic.......... 1,000ug/ml
Barium ........... A00ugiml
Beryllium ......... 100ug ml
Cadmium ......... 00ugiml
Chromium......... A0 ml
Cobalt v cips i A00ugml
Copper. ..., A00ugml
Lead ;ooionman 1,000ug ml
Manganese . ....... 200ugiml
Mercury . ....co00.. S0ug/ml
Mickel ............ a00ugimil
Potassium . .. ... 20,000ug/ml
Selenium.......... S00ug'ml
Silvar............. A00ug/mli
Thallium . ....... 1,000ug/ml
Vanadium......... 300ug/mli
AL || A00ug'ml

Interference Check

Standard, 3
INTER3-100..........100ml
INTER3-500.......... s00ml

Maltrix 5% HINO,

Boron............. 500ug/ml
Molybdenum ...... 300ugml
Bilicon....ivueenin 230ug ml
Titanium .. ...... 1,000ug/m]l

Interference Check

Standard, 1
INTERI-IDD.......... 100ml
INTER1-500.. ... ..... 500ml

Malrix 2% HNO,

Antimony........ 1,000ug/ml

Environmental EPA Set

Interference Check
Standard, 5

INTERS100......... . 100ml
INTER5-500 . ......... 500ml
Matrix 5% HNO,

Aluminum ....... 1,200ug!ml
Calgium ......... 6,000ug/ml
IPOm: & cvianie i s 5,000ug! ml
Magnesium . .. ... 3.000ug/ml
Sodium.......... 1,000ug/ml

Sel of 4 Interference
Check Standards

INTER-SET
Includes 1 each of:

INTER18-100
INTER3-100

INTER1-100
INTERS-100

Set of 9 standards for use in EPA Methods 6010 and 200.7 for analysis of trace metals by 1CP.

EPA-SET
Includes one aach ol

MIXSTD-100
MIXSTDZ-100
MIXSTD3-100
MIXSTD4-100
MIXSTDS-100

INTER18-100
INTER3-100
INTERS-100
INTER1-100

Trace Metals in Fish

PLBLK-HNOA3
PLBLE-HCL

For use in methods for the sampling and analysis of priority pollutants in sediments and fish tissue. Reler to the US
EPA methods manuals 600/4-79-020 and GO0/4-81-055.

Trace Metals in Fish

WPO. . . 100ml

WP-500 . ... .... 500m]

Maltrix 5% HMNO,

ATBENC osvvnmnm wmmmm i s 100ugiml Copper..........
Cadmium.........ov0ve. .. 5ugiml Lead...... ...
Chromium...........c.... 20ug/mil Mercury

......... sougiml Mickel ...................20ug'ml
......... 10ug/ml Selenium............0.... 10ugiml
weses. 100ugiml BN i e e 1,000ug/ml
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Quality Control Standards

&
Quality control standards [or trace metal analysis. These standards can be used to check the standard curve, the
procedure for inter-element correction and other spectral interferences.

For US EPA method 200.7 and EPA methods manual 800/482-055 “Technical Additions to Methods for Chemical

Analysis of Water and Wastes."

Quality Control Standard, 19 Quality Control Standard 7

0 % TR (1111 o1 EIET ks 100ml

Q019500 L .. ... ... S00m] QU750 e ernnnns, s00m]

Malrix 5% HNO, Matrix 5% HNO,

Antimony.......... 100ug'ml Aluminum . ........ 100ugml ;::?:'m bt 3

Arsonic. .. ..aenan. 100ug ml Barium ............100ug/'ml S :‘:::f:ﬁmm" e

Beryllium........ . 100ug ml Borom.......cc.cc 100Uz ml

Cadmivm.......... 100ug ml Potassium . ....... 1, 000ugm] P Lol B M . [ - Bt L . i it

Calcium ... ... .. ... 100ugml Silicon . ............ S0ugiml b 1on ¥, 50 e oo 10,97

Chromium ......... 100ug ml Silwar .. oo oiin 100ug'ml EE EEE ,'E:;E % EE :Eéﬁ

Cobalt s 100w ml Sodlum. ..ot 1000 ml £ Lop s & o 13.01

COPROL . o v vuvavnss 100ugiml & i Do :' - A

IR0 o eenannnnnns 100ug/ml Set of 2 Quality Control 4 18 H = L LSy

Lmad: i eiseiiis 100ug'ml Standards

Magnesium . ....... 100ug/ml

Manganese. .. ...... 100ugiml QC-SET e e e ey e e e Yy oLy

Molybdenum . . ... .. 100ug ml Includes one each of: Ses BERE HE-X, da PEN e, Be: EMEC NEGE, 080 MBS A31BN. Ear EPRiNE-3

Mickel............. 100ug/ml 0QC-19 R\ SPRE w13, Sl mem FIAE. o: SPEK SH. WL G eirde. oo BmE .
g 2 Tht BBE w3184, TL: SPEX #9-9, ¥: NBO D198, 3n: BPEXEC-2.

Selemium . ......... 100ug ml QC-7 e i L S

Thallium . ......... Looug/ml

Titanium ..., 1iug!ml 5 S i Mt s m:.l .—:::.:-.r.a;:.l.‘.:,.ll:..il,l.

Vanadium . ... .. L 100ug ml o e ety Py i, JELThA g | e, kP e o

BT & oot e 1

Z TO0ug m A e

:-3;.]{5"3 rrr— . A P . B b (R AR P i -

Drinking Water
Pollutant Standards

18

The standards below are for use procedures for compliance monitoring of drinking water and for the analysis of
ground and surface waler where determination at the drinking water contaminent levels are required. US EPA
SW-846, method 1310 and US National Primary Drinking Water Regulations 40 CRF Part 141.

Secondary metals from US Appendix lo 200.7 used in the analysis of drinking water by 1CP,

Primary Drinking Water Metals

Secondary Drinking Waler Metals

BP4800. ....ciicvivaniin 500ml
Maltrix 2% HNO,

Argemie . i iaiaG 10ug/m] Capper . oieiiiia il 100ugiml
Bariume. o dos i 100ugiml Ioom o eiwsnunin e 30ugiml
T [ L] Sug/ml Manganese............... Sug/ml
Chromium .......000000. 10ugiml EIne . cooviiiiieivaeaead s00ugiml
Lead s arais i Tougiml

Selenium ................ Sug/ml Set of 2 Drinking Water Standards
Silver. .......... ... ... 10ugiml

Marcury . ..o i eeas 10ug/ml DW-SET

**Marcury is supplied as a seperalo Includes one each of:

solution due to incompatibility with
other elements.

EP-8
EP-4




Ground Water and Waste Water
Pollution Control Check Standards

The water pollution control check standards may be used either as standards or as means to check the individual

analyst's accuracy and precision. Refer o US EPA methods manual 600/4-79-020, “"Methods for Chemical Analysis of

Water and Wastes' Trace metals I, IT and 111 methods.

Trace Metals I

VP i s 100ml
WRAGE00 ... ieaenn s00ml
Malrix 5% HNCy,

Aluminum . . .. covvrsrnaan S00ug ml
AIBBOIC . v e b senvsmsnnns 100ug/ml
Beryllum ............... 100wz ml
Cadmimm . . o v e Z5ugiml
Chromium. .............. 100ugml
[0 17 | N R e R 100ug ml
COpPPer. ...vovueenenan...100ug/ml
1.2 1+ LTRSS, 100ug/ml
Eontls: coimiinssninani e 100ug/ml
Manganese . .. .....o.o.0iq. 100ug/ml
BABECUTY o i s i Sugiml
Mickel ... .............. 100ug/ml
Selenfum ........cocnveers 25ugiml
Vanadium . .............. 250ug/ml
|| SRR 1 11 ] -1l ¢ |

Trace Metals 11

WP-3-500 ...c00cvnnrserees. SODmI
Matrix 2% HNO,

Antimony ................ 20ugiml
Bilbwar o oo ma 10ugiml
Thalliom .. .oovicoiinisi 20ug/ml

Trace Metals 111
MR oo e siaser1D0ml

Matrix 2% HNO,

Barum: e s s A00ugml
Calcium . ................ S00ug'ml
Magnesium ..............100ug/ml
Molybdenum . ........... S500ug/ml
Potasstum . ....coocvnenns 100ug/ml
Sodium ..............000 500ugiml

Alternate Metals 1

WPA1-500 . ...ovvvninnnsans s00ml
Matrix 2% HNO,

Aluminum................20ug/ml
ADUMODY .. .. vvacnvavsiis Sug/ml
Beryllium ........co0vuvnss Sug/ml
Cobalt ........ooovvvunnn. 10ugiml
DD A e e 10ug/ml
IPOR oo aiimnn i oein e e v o DOUEMI

Alternate Water Pollution and Waste
Water Standards for ICP and AA

Set of 3 Trace Melals

TM-5ET
Includes one sach of:

WP-15
WP-3
MM-6

MANZATESE . .. v ovvvvrnnn s 10ugmil
Mickel .......c0o00eevee... 10ug/ml
Thallfim .. .omvemussaisenms S5ug/ml
Vanadium . ............... 20ug/ml

e rherEnss e s Eii e ngiml

Alternate Metals 111

Maltrix 2% HNO,

Calciiam . = ey s

Magnesium . . ....0000000s

Potassium . ....cov0uenans

Sodium ...

AM-SET

Includes one sach of:
WP-11
MN-4

s00ug ml
100ug/ml
100ug/ml
500ug/ml

19
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Plasma Emission

Solution Standard

Kit

The SPEX Plasma Emission Standards Kit is designed to
pravide the TCP lahoratory with a convenient sel of
single-element slandards covering the most commaon
elements for the most common applications, All of the
elements of environmental concern on the Toxic
Analyte List have been included.

Thirty eight single-element standards are supplied, each
at 1,000ug/ml concentration and in 100ml quantities.
Elements are supplied in the most common matrixes to !

enable mixing of compatible elements. As always, each SPEX Plasma Grade Standard comes with its own certificate
of analysis showing trace metal analysis and traceability documentation,

Since every laboratory has its specilic applications, the SPEX ICP kit cannot fill every need. It can, however, easily be
supplemented with SPEX single and multi-element plasma standards that are manufactured under the same unique
SPEX triple-checked quality assurance program to fill out your requirements,

ICP-KIT-1: Plasma Emission Standards Kit 1
Contains 100ml of each of the following 38 elements at 1,000ug/ml concentration in the matrix specilied:

Matrix 20 HNO,: Al Sh, As, Ba, Be, Bi, Cd, Ca, Cr, Co, Cu, Fe, Pb, Li, Mg. Mn, Ni, K, 3c, 3e,
Ag, Na, Sr, TL V., Y. Zn and Zr

Matrix H,0: B, Mo, Nb, P, §i, 5, Ti and W
Matrix 20% HCI [in Teflon):  Sn
Matrix 10% HNO,  He

High-Purity

Compound Kits For

Custom Solution
Standard Preparation

* § Kits — 72 Elements

s Highest Purity, Non-hygroscopic Compounds

* Prepare Single or Multi-Element Standards
Stable in HCI and/or HNO,

Rapid Dissolution— Inter-element Compatibility
¢ Certified Assay— Trace Metals Analysis

If your laboratory cannot predict analysis problems
wek-lo-week or even day-to-day, then you need even
more [lexibility than offered by SPEX custom solution
standards, SPEX High-Purity Compound Kits are the
ideal solution. Single-element or multi-element standards
can be made on the spot in response to specific
problems. Your custom preparation will ensure the
maximum sample-to-standard compatibility. The compound kits can also provide back-up to your custom solutions for
those off-the-wall applications, or where you simply need a second matrix or higher concentration.

SPEX High-Purity Compound Kits offer a positive alternative to solution standards for your ICP/DCP laboratory.
Plasma-grade starting materials for solution standards are available in six convenient kits comprising seventy-two
spectroscopically pure compounds. All seventy-two compounds are readily soluble and stable in aqueous HCL or
HNO, solutions, and carefully chosen for multi-element compatibility. Each kit contains complete dissolution and
handling instructions as well as pertinent information about inter-element incompatibilities. The highly stable, non-
hygroscopic kit compounds offer the added advantages of extended shelf life and reduced storage space.



SPEX Compound Kits consist of high-purity materials
that have been carefully selected and further processed
to plasma-grade purity. Each compound is accompanied
by an analysis certificate that specifies the assayed
metal content and the results of a semi-quantitative
spectrographic analysis for total metallic impurities.
Each compound is checked for 40 elemental impurities
via DC arc. Elements which are detected are listed on
the certificate in parts per million. These are then
added to determine total metallic impurity.

Extreme high purity is critical for plasma-grade starting
materials. In a multi-element solution standard
impurities present in the various starting materials can
add up cumulatively to significant element
concentration errors. Detectable impurities in single-
element solution standards may be mistaken for true
spectral interferences.

The accompanying ICP determinations graphically
represent the successive stages of purification necessary
to transform reagent-grade CaCO, into a plasma-grade
material. Compounds of this purity, prepared expressly
for ICP-DCP Standards, are available only from SPEX.

Sr 407.77 nm - Reagent Grade CaCO,

1.0 ppm 5r in solution
(50 ppm in solid CaCoO,)

SPEX High Purity

CaCo,

SPEX Plasma-Grade
CaCo,

ICP determination of Sr in 2% solutions of CaCO, prepared
from reagent grade, high purity and plasma-grade materials.
The 1 ppm agueous Sr solution standard, corresponding to 50
ppm in the solid, indicales the following concenlrations of Sr
in each material:

Reagent Grade 200 ppm
High Purity Grade 3 ppm
Plasma-Grade 1 ppm

SPEX Compound Kits are convenient and economical
for shipping. The lightweight kits are securely packaged
in foam-lined cases with individual compounds sealed
in pre-cleaned, non-contaminating, screw-cap
polvethylene bottles.

PL-K10: Main Group Element Kit:

Contains 2 gram equivalents of each of
the following twenty-five elements: Li, Be,
B, Na, Mg, Al, 5i, P, K, Ca, Ga, Ge, As,
Se. Rb, Sr, In, Sn, Sb, Te, Cs, Ba, Tl, Pb,
Bi.

PL-K20: Transition Elements/Non-Metals
Elements Kit:

Contains 2 gram equivalents of each of
the following twenty-three elements: Ti,
V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Zr, Nb,

Mo, Cd, Hf, Ta, W, Re, Hg, Th, U, C, 1, 5.

PL-K30: Rare Earth Elements Kit:

Contains 2 gram equivalents of each of
the following sixteen elements: Sc, Y, La,
Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er,
Tm, Yb, Lu.

PL-K40: Precious Metals Kit:

Contains 1 gram equivalent of each of the
following eight elements: Ru, Rh, Pd, Ag.
Os, Ir, Pt, Au.

PL-K50: Inter-element Correction Kit:

Contains 2 gram equivalents of each of
the following eleven elements: Al, Fe, Ca,
Mg, Ti, Mo, Cu, Zn, Cr, 5i, Zr.

PL-K60: Inorganic Priority Pollutant Kit:
Contains 2 gram equivalents of each of
the following ten elements: Ag, Be, Cd,
Cr, Cu, Ni, Pb, 5b, As, Zn.

Replacement Vials:

Containing 1 or 2 gram equivalents of the specified
element.

PLEK10-xx (specily element), 2 gram equalivants,
PLEKZ0D-xx [specify element), 2 gram equalivents,
PLK30-xx (specify element), 2 gram equalivents.
PLK40-xx  (specify element), 1 gram equalivent.
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Matrix Modifiers

SPEX offers a variety of high purity matrix modifiers
for Graphile Furnace Atomic Absorption (GFAA) that
will change the behavior of either the analyte element
or matrix in solution with respect to temperature, thus
allowing a more oplimum graphite furnace program to

be used.

During the pyrolysis stage of graphite furnace atomic
absorption (GFAA) certain elements are lost due to their
high volatility. Matrix modifiers are added to a solution
to prevent these losses during pyrolysis by converting
the element to a less volatile form,

5

CATALOG STARTING

NUMBER DESCRIPTION MATERIAL QUANTITY
Mickel Mitrale Solution

MM NI4-100 A% (50,000 ppm) Nickel in 5-10% HNQ, Mi 100ml

M b M T4-500 5% (50,000 ppm) Nickel in 5-10% HNO, Mi 500ml
Ammonium Phosphate Solution

hA R PY-100 400 (400,000 ppm] Ammonium Phosphate in H,O (NH,)HPO, 100ml

WM PY-500 40% (400,000 ppm) Ammaonium Phosphate in H,O (NH,).HPO, 500l
Calcium Mitrate Solution

MMCAZ-100 2% (20,000 ppm) Calcium in 5% HNO, Ca[MO,), » 4H,0 100ml

MM AZ-500 2% (20,000 ppm) Calcium in 5% HNO, Ca[NO,), * 4H.0 G00m]
Lanthanum Mitrate Solution

MMLAZ-100 5% [50.000 ppm] Lanthanum in 2-5% HNO, La 0, 100ml

AN LA Z-500 5%, (50,000 ppm] Lanthanum in 2-5% HNO, Laz0y S00ml
Lanthanum Chloride Solution :

MMLAT-100 5% (50,000 ppm) Lanthanum in 2-5% HCL La 03y 100ml

MMLA1-500 5% (50,000 ppm] Lanthanum in 2-5% HCGL La,0, 500m]
Ammonium Mitrate Solution

MMNOZ-100 5% (50,000 ppm| Ammonium Niteate in 2% HMNO, MH N, 100ml

MMNOZ-500 5% (50,000 ppm] Ammoniom Nitrate in 2% HNC, NH N0, A00ml
Palladium Mitrate Solution

Bl B F' L1000 29 (20,000 ppm) Palladium in 5-10% HMNO, Pd 100ml

MM PD4-500 29 (20,000 ppm] Palladium in 5-10% HMNO, Pd S00ml
Magnesium Nitrale Solution

MR BAG2-104 2%, (20,000 ppm] Magnesium in 2-5% HNO, Ma 100ml

MM BG 2-500 2% (20,000 ppm) Magnesium in 2-5% HMNO, Mg S00ml




Atomic Weights
Based on Carbon-12

5

Atomic '

Atomic Atomic Atomic

Element Symbol  Number Weight Element Symbol  Number Weight
Actinium Ac it} 227.028 Mercury Heg B0 200.59
Aluminum Al 12 26,9815 Muolybdenum Mo 42 95.94
Amaricium Am 95 (243) MWeodymium Md (i1} 144.24
Antimony 5h 51 121.75 Meon M 10 20,179
Argon Ar 18 39.948 Meptunium Np 93 237.048
Arsenic As 33 74.9216 Nickel Mi 2B 58.71
Astating At A5 (210) Niobium MNb 41 92.906
Barium Ba 56 137.33 Nitrogen M 7 14,0067
Berkelinm Bk a7 [247] Mobelium Mo 102 [2549)
Bervllium Hie 4 a,0122 Osmium Os 76 1490.2
Bismuth Bi B3 208.980 Oxygen 0 i 15.9494
Baron B 5 10.811 Palladium Pl 46 106.4
Broming Bir 35 79,904 Phosphorus P 15 30,9738
Cadmium Cd 4n 112.41 Platinum Pt 78 195.08
Calcium Ca 20 40.08 Plutonium Pu a4 (244)
Californium Ccf a8 [251) Polonium Po 84 | 200)
Carbon C 1] 12.011 Potassium K 19 389.0983
Cerium Ce 58 140,12 Praseodymium Pr 58 140.907
Cesium Cs 55 132.905 Promethium Pm Gl [145)
Chlorine Cl 17 35.453 Protactinium FPa a1 231.036
Chromium Cr 24 51.996 Radium Ra BE 226.0254
Cobalt Co 27 58.9332 Radon Rn 86 (222)
Copper Cu 28 63.546 Rhenium Re 75 186,207
Curium Cm a6 (247 Rhodium Rh 45 102.905
Dysprosium Dy Gh 162,50 Rubidium Rh a7 B5.467
Einsteinium Es 1] (254) Futhenium Ru 44 101.07
Eebium Er i 167.26 Samarium Sm 62 150.4
Europium Eu 63 151.96 Scandium 5c 21 44.956
Fermium Fm 100 (257) Selenium S A4 78.96
Fluorine F 9 189984 Silicon 51 14 28.086
Franciom Fr 87 (223) Silver Ag 47 107.87
Gadolinium Gd B4 157.25 Sodium MNa 11 22 9898
Gallium Ga 31 69.735 Strontium Sr an B7.62
Grermanium Crex 3z 72.59 Sulfur & 16 32.06
Gold An 78 196,967 Tantalum Ta 73 1809408
Hafnium HI 72 178.49 Technetium Te 43 08,9062
Helium He 2 4.0026 Tellurium Te 52 127.60
Holmium Ho 67 164,930 Terhium Th 65 158.5925
Hydrogen H 1 1.00797 Thallium Tl A1 204.37
Indium In 49 114.82 Thorium Th o0 232.038
Indine I 53 1269045 Thulium Tm 3] 168.934
Iridium Ir 77 192.22 Tin Bn 50 118.69
Iran Fe 26 55.847 Tilanium Ti 22 47.90
Kryptan kr a6 #3.80 Tungsten W 74 183.85
Lanthanum La 57 138905 Uranium u 92 238.029
Lawrencium Lr 103 [260) Vanadium v 23 50.9415
Lead Ph az 207.2 Xenon Xe 54 131.30
Lithium Li 3 6.941 Ytterbium Yh 70 173,04
Lutetium Lu 71 174.97 Yitrium Y a9 #8.9059
Magnesium Mg 12 24,305 Zinu Zn a0 G5.38
Manganese hn 25 54,9380 Airconium Zr 40 91.22
mlendelevium bl 1101 (258)
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Conversion Table

1 microgram (ug) = 1x10~% grams (g)

1 milligram (mg) = 0.001 grams [g)

1 kilogram (kg) = 1000 grams (g] = 2.2046226 lbs
1 pound (lb) = 453.59237 grams (g]

1 milliliter (ml) = 0.001 liters (1)

1 liter (1) = 1000 milliliters (ml)

1 liter (1) = 0.26417205 gallons (gal)

1 gallon (gal) = 3.7854118 liters (1)

1 ug/ml = 1 part per million ([ppm) = lug/g*

1 ug/l = 1 part per billion [pph)
1 mg/ml = 1000 ppm = 1mg/g*
1 mg/l = 1 ppm

1 ppm = 1000 pph

1 ppb = .001 ppm

10,000 ppm of metal = 10g of metal/l = 1% of metal
1,000 ppm of metal = 1g of metal/l = 0.1% of metal
100 ppm of metal = 0.1g of metal/l = 0.01% of metal
* By weight



[ Quality
Standards for ICP, DCP, AA,
OES and X-Ray Spectroscopy

\] with the SPEX stability guaran-
\ﬁ.{oﬁm ﬁeﬁ\lﬂﬁ* \N’E’z‘j fgﬂﬁf 00N tee and certificate of analysis.
AN =1 s
2\ o 10 ?’d \jxlﬁ-'a‘“i e ’ ped” [ Reliability
S o\ ow oX PGt n2© Triple-checked by our unique
€P P \Ngi : ,@;\g quality assurance system: DC
* et | of arc, wet assay and ICP analysis.
. oo™ \$ | NBS documentation provided.

[#" Convenience
Save time, mongy and man-hours.
Choose size, concentration, matrix
and element. Off-the-sheli, pre-
packaged or customized standards
for an exact application match.

JIoP, -l mep. AN OB MBF e
Checked, checked and checked again

SPEX friple-checked quality assures the accuracy
and stability of your standards for one full year.
Contact SPEX for literature describing our
complete line of standards and compounds
for inorganic spectroscopy.

Outside New Jersey Call:
1-800-LAB-SPEX

Ask for your free catalog

SREX)




Ordering Information

Telephone: 1-008-549-7144
1-800-LAB-5PEX
[1-B00-522-77349)

FAX: 1-908-603-0647

Address: SPEX Industries, Ino.
Chemical Sales Department
ana0 Park Avenue
Edison. N| 08820
LISA

Telex: 178341 SPEX T

Precautions: s

SPEX products are not for any cosmetic, drug
or household application. Our acceptance of
a purchase order is with the assumption that
only qualificd individuals, trained and
familiar with procedures suoitable to the
products ordered. will handle them. On our
clients must rest the entire burden of safe
storage, handling, and application of all
products ordered from this catalog.

INDUSTRIES, INC.

aBB0 PARK AVE. EDIEDORN R DBEE20 US.A @ S0OE-548-7144 2 Fak: QDB-B03-0547




