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SPEX products are not for any cosmetic, drug or household
application. Our acceptance of a purchase order is with the
assumption that only qualified individuals, trained and familiar
with procedures suitable to the products ordered, will handle

Orders may be phoned in from 8:00 am. - 5:30 p.m. EST, or
faxed 24 hours a day. For technical information and custom
orders, please call between 8:30 a.m. - 5:00 p.m. EST.

Telephone:  1-908-549-7144 them. On our clients must rest the entire burden of safe
Toll Free: 1-800-LAB-SPEX storage, handling, and application of all products ordered
(1-800-522-7739) from this catalog.

FAX: 1-908-603-9647

Address: SPEX Industries, Inc.
Chemical Sales Department
3880 Park Avenue
Edison, MNJ 08820
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For over 35 years SPEX Industries, Inc. has been your source
for specialty inorganic standards. The standard is often the
limiting factor in the success of an analytical method, whether
ler charactarizing a pure material or performing the elemental
analysis of a mixiure. Presenting eaual challenges at opposite
axtremes are unknowns of two types. One is a pure material,
the elemental contaminants of which are to be identified and
quantified; the other is a complete unknown — organic
residues, minerals, pollutants, . .. .. the problems are
universal and unpredictable. What vou first require is a
reliable, known starting point — THE STAMDARDIN

Mo matter what your application, if you are perfarming ICP,
DCP, AA, or ¥RF analysis, 3PEX has the standard to suit your
neads. We have made Spectroscopy our business AND our
repulation. . witn Quality, Reliability and Convenience. And
we know you have come to expect nothing less from us.

Quality: We provide our customers with QUALITY agueous
and organometallic solution standards for ICP, DCP, or A&,
US ERPA Certified Inorganic Quality Control samples for
environmantal analysis, powder blends for OES, pellements,
fluxes for XRF, and high-purity compounds and kits. Since
plasma emission spectroscopy is an emission technique, all
elements emit at once. Therefore, trace impurities can interfere
with the element being analyzed, giving an incorrect resuilt.
The starting materials, water and acids used, are all critical.
SPEX not anly uses the highest quality materials available; we
analyze and report trace impurities in our standards as wall
as the major elemants. We stand behind our quality: & one-
year guarantee and our certificates of analysis on all plasma
single and multi-alement solution standards are your
assurances of quality.

Reliability: For over three decades spectroscopists have

relied on SPEX, All of our plasma standards are triple
checked, starting with a semi-gquantitative trace impurity
analysis via OC ARC, classical "wet” assay for majar
constituent, and finally ICP analysis performed an all ICP
solution standards. All titrants, balances and calibrants arg
certified against United States Mational Institute of Standards
and Technology (where available). Certificates of analysis are
provided lo our customers on all of our ICF grade standards
showing the results of all three analysas.

Convenience: We make it CONVEMIENT. Save tirme, money
and man-hours. Our standards are packaged to fit your
needs. Choose from a wide range of concantrations for
single-elerment solutions or prepackaged multi-element blends
— or have a standard customized just for your particular
needs. We provide off-the-shelf delivery an prepackaged itams
and an unbeatable turnaround on custom standards.

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

If you are parforming inorganic spectroscopy, we have

the standards to suit 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 technigues. We check it every step
of the way, The result — standards to fit your needs, compaund
kits you can trust, mixes formulated to save you tima,

Qur order department and chemical sales staff are waiting to
assist you, Let us put over 35 years of knowledge to work for
your laboratory. If you have a standardization or purity
problem, call us for advice, recommendations and reliable
SPEX products to solve that problem.



Crver the last twenty years plasma emission spectroscopy,
which includes the niques 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 elemeants, plasma systems are
constantly revising our notions of what is detectable. Like the
hyphenated techniques for gas and liquid chromatography,
ICP-MS promises to drive current detaction limits even lower
by perhaps two orders of magnitude, especially for elements
where interference exists in the emission spectrum. The
extremely high temperature of the plasma excites even
refractory elements, and eliminates or minimizes many
matrix effects.

Solution Standards
For Plasma Emission
Spectroscopy

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
matrices to certified, high-purity incrganic compounds for
starting materials in user prepared standards, SPEX has the
“solutions” to your standardization problems.

SPEX certified high-purity standards are assayed far their
metal content by wet chemical analysis. Sami-micro analytical
balances and Class & volumetric labware are used exclu-
sively. Our ASTM Type [ filtered water minimiz tions,
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
opearation is conducted in all-plastic hoods.

We back up our quality by providing a Certificate of Analysis
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 documentation information (where available).
Our one-year stability and accuracy guarantee is included on
all plasma grade single and multi-element standards.




Single-Element Solution
Standards For Plasma
Emission Spectroscopy

Choice of 70 elements

1,000 or 10,000ug/ml (ppm) concentrations
Sold in 100 ml and 500 ml quantities

= Certification with every solution

* Alternate matrices for most elements

Plasma emission spectrozcopy 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 ingrganic
compounds ar metals with purities ranging from 99.98% to
99 0990% . All SPEX plasma standards are made with high-
purity acids and ASTM Type 1 water (18 megohm).

The ultra-high purity of the starting material is your assurance
that detecled emissions ara real and are not due o
unreported impurities in the calioration standard. SPEX
guarantees both the purity of our solution and the

cancentration 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
quality contral laboratory by ICP, OES and wet methods

The actual results are reported on the SPEX certificate of
analysis supplied with every battle.

SPEX single-element solution standards are certified by our
unique Triple-Checked Quality Assurance program: (1) DC
ARC for trace metal impurities in solid starting material; (2)
classical "wet” assay for major element; (3} final ICP chack
far major elemant. All of these results are then reported
directly on the corresponding certificate of analysis.

Every precaution is taken to maintain the highest possibie
accuracy. We carefully consider the required elermeant and
matrix demands. Stability is assured by custom chosen
matrices which avoid formation of precipitates and prevent
hydrolysis. Qur certification of the results is your assurance
that these standards will optimize the performance leval of
your equipment.

Single-element plasma calibration standards are available in
concentrations of 1,000 and 10,000ug/m| (ppm), mast in two
different matrices for your convenience,

Fa 25987 nm

I--l—m{:l Tl Ki Powdar

BFEX High Purity
Mi Complex

Ir 224.29 nm

100 ppm STO

Commercial Pt

SPEX High Purity Pt

— e

ICP determination of Fe in 5% aguecus solution of M
preparad fram SPEX 4-8s Ni {100 TMI) powder and a
specially purified batech of (he nickel complex

[MiFHsbsl MDY, Tre concentration of Fe in the 100 THI
sample is estimatec al 20 ppm and therefore is kess than
1 ppmin the starting materia

ICF determination of Ir in 1% agueous solutions of Ft
prepared from commercial grade Pt and SPEX Pt sponge
A solution of 100 ppm of Ir is shown for comparison. The
commercial Pt contains around §% Ir while that in the
SPEX compound is undetectable.
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Element Conc. Qty. Element Conc. Qty.
Cat. # Matrix ug/'mil mil Cat. # Matrix ug’mil mil
PLAL2-2X Al (NO5)y*8H0 1,000ug/ml| | S00mi PLCR2-2X Cr{NO4)3*9H-0 in 1,000ug/mi | S00mI
PLAL2-2Y in 2-5% HNO; 1,000ug/ml | 100mi FLCR2-2Y 2-5% HNO, 1.000ug/ml | 100mi
PLALZ-3X 10,000ugiml | 500 PLCR2-3X 10,000ug/mi | 500mi
FLAL1-2X Al'in 2-5% HCI 1,000ugim| | S00mi FLCRA1-2X Crin 2-5% HCI 1.000ug/mi | S00mi
PLAL1-3X 10,000ugim! | S00mI PLCA1-3X 10,000ugiml | 500m!
~ Antimony PLCR2-2X {MH.)aCra0y in HpO 1.000ug/ml | 500mi!
PLSB7-2X Sb204 in HaO + 1,000ugim! | 500m EEEES IKNICUERE 1 oK
PLSB7-2Y 6% Tartaric Acid + 1,000ugiml | 100mi Cobalt
PLSB7-3X tr HNOy 10,000ugiml | S00mi FLCO2-2X CoCO4 in 2-5% 1.000ug/ml | 500mi
PLSBS-2X Stlng in 20% HCI 1,000ug/mil 500l PLCO2-2% HN03 1,000ug/mi 100mi|
PLSB5-3X {in Tefion) 10,000ug/ml | S00mI PLCO2-3% 10,000ug/ml | 500mi
Arsenic PLCO1-2% Col0s in 2-5% HCI 1,000ugiml | 500mi
PLAS2-2X HaAsOy#1/2H:0 1,000ug/ml | 500mI PLCO1-3X 10,000ug/ml | S00mi
PLAS2-2Y in 2-5% HNO9 1,00Cug/ml | 100m Copper
PLAS2-3X 10,0000g/ml | S00mI i ey |
PLAST-2X Asa04 in 2-5% HOI 1,00Cug/ml | S00mI &Eﬁi%ﬁ Cuin 22 H0s 1:%33%: %ml
PLAS1-3X 10.000ug/ml | 500 PLCUZ-3X 10,000ug/m| | S00mi
Barium PLCLM-2X Cuin 2-5% HCI 1,000ug/mi | S00ml
PLBA2-2X BaCOjyin 2-5% HNO; | 1.000ug/ml | 500mi PLCU1-3% 10.000ug/imi_| 500mi
PLBAZ-2Y 1.000ug/mi | 100mi Dysprosium
PLBA2-3X 10.000ug/mi | S00mI PLDY2-2X DysOs in 2-5% HNOy | 1,000ugimi | 500mi
PLBA1-2¥ BaCO, in 2-5% HCI 1.000ug/m! | S00ml PLDY 2.0 L) 1,000 i | J00ml
PLEA1-3X 10,000ug/m! | 500m! -000ugfm i
; : : PLDY2-3% 10,000ugfmi | 500mi
Beryllium Ertai
Etggg'gﬁ E:r? fé%ﬂ?\%jﬁ :'%ugm i FLER2-2X Era0 in 2-5% HNO 1,000ugfm! | 500mI
= - 3 L000ugfmi | 100ml
PLBE2-3X 10,000ug/ml | 500mi PLER2-2Y 1.000ug/mi | 100mi
: FLER2-3% 10,000ugim| | S00m!
Ao Biin 10% HNO; ]ﬁ”gﬂ o PLEU2-2X EusOs in 2-5% HNO3 | 1,000ugim! | 500mi
PLBI4-3X 10,000ug/ml | 500mI FLELELEY 1.000Gamt | 00l
Boron PLEU2-3X 10,000ugiml | 500mI
Gadolinium
FLES-2X (NH)zB4O7e4H0 1,000ug/ml | S00m )
PLBO-2Y in Hall 1,000ug/ml | 100m PLGD2-2X Gda04in 2-5% HNO; 1,000ug/ml | S00mI
PLEG-3X 10.000ugml | S00mi PLGD2-2Y 1,000ugd/ml | 100ml
—-- — L PLGD2-3X 10.000ug/ml | S00mi
PLCD2-2Y Cd in 2.5% HNO; 1,000ug/mi | S00mi Gallium _
PLCD2-2Y 1,000ug/mi | 100mI PLGA2-2X Ga in 2-5% HNO4 1,000ug/ml | S00mI
PLCD2-3X 10,000ugim! | 500mi PLGAZ-2Y 1,000ug/ml | 100mi
PLCD1-2X Cd in 2-5% HCI 1,000ugim! | 500ml PLGAZ-3X 10,000ug/ml | 500mi
F'I._(.tm -3X 10,000ugdiml | 500m Germanium
Calcium PLGED-2X {MHy)2Ge(Ca0h*XH-0 |  1,000ug/ml | 500m
PLCAZ-2X CaClyin 2-5% HNOy | 1,000ug/ml | S00mI PLGES-2Y i Hal 1,000ugiml | 100m
PLCAZ-2Y 1,000ugim| | 100m PLGES-3X 10,000ugfm!_| 500mi
PLCA2-3X 10,000ugiml S00m! Eﬂu
PLCA1-2X - in 2-5% HCI 1,000ugfml | 500m =
F'[gm e i G 10 moﬂﬁﬁ_ﬂ 500m PLAUS-2X Ay in 10% HC! 1,000ugiml | 500m
= - PLALIZ-2Y 1.000ug/ml | 100ml
Carbon PLAU3-3X 10,000ug/ml | 500mi
PLCO-2X HsCo04#2Hs0 inHa0 | 1.000ugimi | 500mi T
PLCO-2Y 1.000ugiml | 100mi _Hafmlum _
PLOS-3X 10,000ug/m| | S00mi PLHF1-2X HfOCl*8H.0 in 1,000ugfml | 500ml
PLCOA-2X CHACOOH in Hz0 1,000ug/ml | S00mi PLHF1-2Y 2-5% HCI 1,000ug/ml | 100l
PLCOA-3X 10,000ug/ml | 500mi PLHF1-3X 10,000ug/ml | 500l
Cerlum Holmium
PLCE2-2X Ce{MNOs)y*6H0 in 1,000ug/iml | S00mi PLHO2-2X Heop(y in 2-5% HNO, 1,000ug/ml | S00mI
FLCE2-2Y 2-5% HNO; 1,000ugiml | 100mi PLHO2-2Y 1.000ug/ml | 100mi
PLCE2-3X 10,000ugim! | S00mi PLHOZ-3X 10,000ugml | 500
i Tndiur
PLCS2-2X CsMOq in 2-5% HNO5 | 1.000ugim! | 500mI PLIN2-2X In in 2-5% HNO; 1.000ug/ml | 500mi
PLCS2-2Y 1.000ugymi | 100mi! FLIMNZ-2Y 1,000ugiml | 100m)
PLOS2-3% 10,000ugymi | 500mi PLINZ-3% 10,000ugfml | 500m
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Element Conc. Oy, Element Cone. Qty.
Cal. # Matrix ug'mi mil Cat. # Matrix ug'mi ml
Iridium Palladium
I PLIR3-2x IrCla3Ha0 in 1,000ug/m! | S00m PLPD3-2X Fd in 10% HG| 1,000ugiml | 500mi
PLIR3-2Y 10% HC! 1,000ugim! | 100m PLPD3-2Y 1,000ugfml | 100mi
PLIR3-2% 10,000ugiml | S00m! FLPD3-3X 10,000ugim! | 500mi
Irom Phosphorus
PLFE2-2X Fe in 2-5% HBO, 1,000ug/ml | 500m1 PLPg-2X MHH:PO, i Ha 1,000ugiml | 500mi
PLFE2-2Y 1.000ugfml | 100mi PLPS-2% 1,000ugsml | 100ml
PLFE2-3X 10,000ugyml | 500mI PLPQ-3X 10,000ug/ml | 500mi
PLFE1-2X Fe in 2-5% HCI 1,000ug/ml | S00ml Plalinom
PLFE1-3X 10,000ugimi | So0mi
ug/ PLPT3-2X Ptin 10% HC! 1,000ugiml | 500mI
Lanthanum PLPT3-2Y 1,000ug/ml | 100mi
PLLAZ-2X Laz0s in 2-5% HNO, | 1,000ug/ml | S00mi PLPT3-3X 10,000ugiml | 500
PLLAZ-2Y 1,000ugiml | 100m P T
PLLAZ-3X 10,000ugiml | 500mi
: g/m PLK2-2X KMOg in 2-5% HNOs | 1,000ugiml | 500mi
Lead PLEZ-2Y 1,000ugfnl | 100mI
PLPE2-2X Pb(NCs) in 2-5% HNO3s|  1,000ugim! | 500mI PLK2-3% 10,000ug/ml | 500
PLPBZ-2Y 1,000ugim! | 100mi PLK1-2X KCl in 2-5% HCI 1,000ugim! | 500m
PLPB2-3X 10,000ugimi | 500mi PLK1-2X 10,000ug/im! | 500ml
Lithium Praseodymium
PLLI2-2X LinCOs in 2-5% HND3 | 1,000ugim! | 500mi FLPR2-2X PreO4qin 2-5% HNO5 | 1,000ugiml | 500mi
PLLIZ-2¥ 1,000ugim! | 100m PLPR2-2Y 1,000ugimi | 100mI
PLLI2-3X 10,000ugym| | 500m FLPR2-3X 10,000ugim! | 500m
PLLIT-2X LizCO4in 2-5% HCI 1,000ugiml | S00m! PR
PLLIT-3X 10,000ugim ml _
Qi ;SO0 PLAES-2X (NH4}oRe0y in HaO 1,000ugim! | 500m
Lutetium PLREZ-2Y 1.000ugiml | 100m
PLLUZ-2X LupOyin 2-5% HNOs | 1.000ug/ml | 500m PLRES-3X 10,000ug/m! | 500m
PLLLI2-2Y 1.000ugml | 100mi Rhodium
PLLUZ-3X 10.000ug/mi mil
. | X FLRH3-2X RhCly3HA0 1,000ugimi | 500mi
Magnesium PLRH3-2Y in 10% HCI 1.000ugiml | 100m|
PLMG2-2X Mg in 2-5% HNG: 1.000ug/ml | 500mi PLRH3-3X 10,000ug/m! | S00m
PLMGZ-2Y 1.000ug/ml 100mil Rubidiu
PLMG2-3X 10,000ugimi | 500mi 2 _
PLMG1-2X Mg in 2-5% HC| 1,000ug/ml | 500mi E::Egg'gﬁ RNy in 2-5% HNO; :-gguwm' S00m
PLMG1-3% 10.000ug/ml | 500m ; Lugimi | 100ml
=Hem i o/ PLRES-2X 10,000ugyml | 500mI
Manganese
PLMNZ-2X MN(CoHaOz)9#2H:0 in | 1.000ug/mil | 500mi L L
E Hal. 3 000U _
PLIMM2-2 5-6% HNOs 1 000ugiml | 100mi PLRU3-2X RUCl#3H,0 in 1,000ug/ml | 500mi
PLIMNZ-33 : 10,000ugiml | 500mi PLRU3-2Y 10% HC 1,000ugdml | A00ml
' PLRU3-3X 10,000ug/ml | 500mi
Mercury
PLHGA-2X Hg in 10% HNO 1,000ug/ml | 500 Saibapisn
- I £ Ul i
PLHG4-2Y G & 1 .Umd g!ml 100ml PLSM2-2X Sl'l'lz':'g in 2-5% HND;’_] 1 ,EIDng.-'mI S00mil
PLHGA4-3X 10,000ug/mil | SCOmI PLSMz-2Y 1,000ug/mi | 100mI
: PLEM2-3X 10,000ug/ml | 500mi
Molybdenum i
PLMOD-2X MH4)aMo0, in HaO 1,000ug/ml | 500ml _
PLMOG-2v (NFlJ2MoOg in Ha 1.numg i | 300mi PLSC2-2X Sco0qin 2-5% HNOs | 1,000ug/ml | S00m
PLMOS-3X 10,000ugimi | 500m| PLSC2-2Y 1.000ug/mi | 100mI
PLSC2-3X 10,000ug/ml | S00mI
Meodymium ST
PLND2-2% MO in 2-5% HNOs | 1,000ugiml | 500m .
PLND2.2Y 202 i mmgm 100mI PLSE2-2X Se in 2-5% HMO; 1,000ug/ml | 500mI
' ' PLSEZ-2Y 1,000ugiml | 100mI
PLMND2-3X 10,000ugiml | S00mi 000ug,
i Qi | S0 PLSE2-3X 10,000ug/mi | 500mi
; Silicon
PLNIZ-2X Mi in 2-5% HMO 1,000ugiml | 500m : _
Bt : ) Imuug il B PLSI9-2X {NH)sSiF 1,000ug/m | 500mi
PLMIZ-5x 10,000ugiml | 500 PLSI9-2Y in Haitr HF 1,000ugfml | 100mI
' PLSI9-3X 10,000ug/ml | S00mi
Niobiurm PLSI9A-2X NazSiOy*9H0 1,000ugiml | 500mi
PLNBO-2X MH4MbBFg in 1,000ugim! | 500mI PLSI9A-3X in HaO 10,000ug/ml | 500mi
PLNBY-2Y Ha0jtr HE 1,000ugimi | 100mi Silver
PLMBS-3% 10,000ugiml | 500w
gl | 5 PLAG2-2X Ag in 2-5% HNO; 1,000ug/ml | Sc0ml
PLAGE-2Y 1,000ugfnl | 100ml
PLAG2-3X 10,000ugiml | 500m
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Element Conc. Gty. Element Cone. Qty.
Cat. # Matrix ug/mi mil Cat. # Matrix ug/mil mi
PLMAZ-2Y Ma-C05 in 2-5% HNO5 | 1.000ugim! | S00mI PLTID-2X {NH.)=TiFg in HaO 1,000ugim| | 500mi
PLMAZ-2Y 1,000ugfmi | 100mi PLTIS-2Y Ir HF 1.000ugfml | 100mil
PLMAZ-3X 10,000ug/mi | S00mI PLTIS-3X 10,000ug/ml | S00mI
PLMAT-2X MaCl in 2-5% HCI 1,000ugfml | 300mi PLTIS-2% TiCly in 20% HCI 1,000ug/ml | S00mil
PLMNAT-3X 10,000ugim! | S00mi PLTIS-3 fin Teflon) 10,000ug/ml | 500mi

PLSR2-2X Sr(NO3)z 1,000ug/m! | 500mi [PLWO-2X | (NHgaWO.inH.O | 1,000ugiml | 500
PLSR2-2Y in 2-5% HNO; 1.000ug/mi | 100mi PLWS-2Y 1.000ug/ml | 100m|
PLSR2-3X 10,000ug/mi | 500mi PLWS-3X 10,000ugym! | 500mi
PLSR1-2X SrCO5in 25% HCI | 1.000ug/mil | 500mi PLW2-2X Win 1% HNO3+2% HF | 1.000ug/mi | 500mi
PLSR1-3X 10,000ug/m! | 500m PLW2-3X W in 2% HNO3+5% HF | 10,000ug/mi | 500mi
PLS9-2X (NH,)250; in H0 1,000ug/mi | 500m| PLUZ-2X UsOg in 2-5% HNOs | 1.000ug/mi | 500mi
PLS9-2Y 1.000ugim| | 100m| PLU2-2Y 1.000ug/ml | 100ml
PLS-3X 10,000ugim! | 500m! PLUZ-3X 10.000ug/m | 500
PLTAG-2X NHTaFy in 1,000ug/mi | 500mi PLV2-2X NHVO3 in 2% HNOy | 1.000ugimi | 500mi
PLTAZ-2Y Ho0fr HF 1.000ug/mi | 100mi PLV2-2Y 1,000ugiml | 100mi
PLTAS-3X 10,000ug/mi | 500mi PLV4-3X NH,VO; in 15% HNO3 | 10,000ugimi | 500mi
PLV1-2X NHgVO3in 2% HCI | 1,000ugimi | 500mi
g S, S | NHLVOs In 15% HCI | 10.000ug/mi | 500m
PLTE2-2Y 1.000ugim! | 100m|  Yiterbiur
PLTEB-3X Tein20% HNO; | 10,000ugimi | S00mi PLYB2-2X Yb,0s in 1,000ugimt | 500mI
PLTEZ-2X TeOs in 10% HC 1.000ugiml | 500m| PLYB2-2Y 2-5% HNO; 1,000ug/mi | 100ml
PLTE5-3X TeO,in 40% HCI | 10,000ugim! | S00mi PLYB2-3X 10,000ugiml | 500
PLTB2-2X TbsOy in 2-5% HNO3 | 1,000ugimi | S00mi | PLY2-2X Y203in 2-5% HNO3 | 1,000ugimi | 500mi
PLTB2-2Y 1.000ug/mi | 100m| PLY2-2Y 1.000ug/ml | 100mI
PLTB2-3X 10,000ug/mi | 500mi PLY2-3X 10,000ugimi | 500m
PLTL2-2X TINOs in 2-5% HNGa | 1.000ugiml | 500mi “PLZN2-2X Zn in 2-5% HNO; 1,000ug/ml | 500mI
PLTL2-2Y 1.000ugiml | 100ml |* | PLZN2-2Y 1,000ug/ml | 100mi
PLTL2-3X 10.000ug/ml | 500m PLZN2-3X 10,000ug/ml | 500mi
PLZN1-2¥ £nin 2-5% HCI 1.000ugdml | S00mI
PLTH2-2X TH{NO4)s#4H;0 1,000ug/mi | 500m Pl il R
PLTH-2Y in 2-6% HNGq 1.000ug/mi | 100mi | |[ZWeonium
PLTH2-3X 10,000ug/mi | S00miI PLZR2-2X ZrO{NO3)s in 1,000ugiml | S00mI
PLZR2-2% 2-5% HNOy 1,000ugml | 100mil
. PLZR2-3X 10,000ug/ml | S00mi
PLTM2-2X Tm?Gg in 2-5% HND3 1.(!]ngfr1'll 500mil PLZR3-2% ZI’DClg‘BHzG in 1.&]:'U$m| S00mi
PLTMZ-2Y 1,000ugiml | 100m| PLZA-3% 10% HCI 10,000ug/ml | 500mi
PLTM2-3 10,000ugim| | 500 .
PLSN2-2X Snin 1% HND3+1% HF | 1,000ug/ml | S00m| ELLE',:E:HEEE 5?%H,T§3 %ﬂ'
PLSN2-3X Sn in 2% HNO3+2% HF | 10,000ug/mi | 500mi ALK L0 H0 il
PLSNEA-EK Sn in 20% HCI 1.CHI!l.Ig.I'IT1I 500mi PLELE-H20-1L 1L
PLSMS-2Y {in Teflon) 1 {mlg.‘ll'l"ﬂ 100mil PLBLK-H20-2L aL
PLSNS-3X 10.000ug/m! | 500mi Appatery A

HCI, KCM, KOH, NaCM, HF, HNO=/HCI, Ha0, Oil Matrices are
also available on a custom basis. Please call our sales office for
guatations and inforrmation,




Plasma Emission
Solution Standards Kit

g

Tha SPEX Plasma Emission Standards Kit is designed to
pravide the ICP laboratory with & convenient set of single-
element standargs covering the most commaon elemants
far the most comman applications. All of the elements of
erviranmental concern on the Toxic Analyte List have
been includad.

Thirty eight single-alemsant standards are supplied, each at
1,000ug/ml concentrations and in 100ml quantities. Elemeants
are supplied in the most common matrices to enable mixing
ol compatible elements. As always, each SPEX Plasma Grade
Standard comes with its own certificate of analysis showing
trace meatal analysis and traceakbility docurmentation.

Since every laboratory has its specific applications, the SPEX
ICP Kit cannot fill every need. It can be easily supplementad
with SPEX single and multi-elemant plasma standards that are
rmanufactured under the same unigue SPEX triple-checked
guality 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/m! concentrations in the matrix specified:

Matrix 2% HNOz: Al As, Ba, Be, Cd, Ca, Cr, Co,
Cu, Fe, Ph, Li, Mg, Mn, Ni, K,
Sc, Se, Ag, MNa, Sr, TLV, Y, Zn
and Zr

Matrix HaO: Sh, B, Ma, Nb, P, 5i, 8, Ti and W
Matrix 20% HCI {in Teflon): Sn
Matrix 10% HMNO5:  Bi, Hg

High-Purity Compound
Kits For Custom Solution
Standard Preparation

6 Kits — 72 Elements _

Highest Purity, Non-hygroscopic Compounds

* Prepare Single or Multi-Element Standards
Stable in HCI and/or HNO 5

+ Rapid Dissolution — Interelement Compatibility
Certified Assay — Trace Metals Analysis

If wour laboratory cannot predict analysis problems week-to-
waek or aven day-to-day, then you neead even more flexibility
than offered by SPEX custom solution standards. SPEX High-
Purity Compound Kits are the ideal salution. Single or multi-
alerment standards can be made on the spot in response o
specific problems. Your custorn preparation will ensure the
maximum sample-to-standard compatibility. The compound
kits can also provide back-up to your eustom solutions for
those off-the-wall applications, or where you simply need a
secand matrix of higher concentration,

SPEX High-Purity Compound Kits offer a positive alternative
to solution standards for your ICR/DCP laboratory. Plasma-
grade starling materials for solution standards are available in
six convenient kits comprised of seventy-two spectroscopically
pure compounds. All seventy-two compounds are readily
soluble and stalole in agueous HCl andfor HNO4 solutions,
and carefully chosen for multi-elemeant compatibility. Each kit
contains complete dissalution and handling instructions as
well as pertinent information alout inter-element incompati-
bilities. The highly stable, non-hygroscopic kit compounds
offer the added advantages of extended shelf life and
reduced siorage 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 oy an
analysis certificate that specifies the assayved 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 determing 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 1o transform
reagent-grade CaC0y into a plasma-grade material.
Compounds of this purity, prepared expressly for ICP-DCP
Standards, are available only from SPEX

Sr 40777 nm - Reagent Grade CaCQ;

1.0 ppm Sron solution
{50 ppm in solid CaCOs)

SPEX High Purity
CaC0Oy

SPEX Plasma-Grade
Cacly

ICP determination of Sr in 2% solutions of CaCOy prepared from
reagent grade, high-purity and plasma-grade materials. The 1 ppm
aqueous 5r solution standard, corresponding 1o 50 opm in the solid,
indicates the following concentrations of 5r in each material

Reagent Grade 200 ppm
High-Furity 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 polyethylene bofiles.

PL-K10:  Main Group Elements Kit:
Contains 2 gram equivalents of each of the
following twenty-five elements: Li, Be, B, Ma, Mg,
Al, 5i, P, K, Ca, Ga, Ge, As, 3e, Rb, 5r, In, Sn,
Sh, Te, Cs, Ba, T1, Ph, Bi.

Transition Elements/Non-Metals Elements Kit:
Contains 2 gram equivalents of each of the
following twenty-three elaments: Ti, ¥, Cr, Mn, Fe,
Co, Ni, Cu, Zn, Zr, Nb, Mo, Cd, Hf, Ta, W, Ra,
Hg, Th, U, C, 1S

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, Ha, Er, Tm, ¥b, Lu

Precious Metals Kit:

Contains 1 gram equivalent of each of the fallowing
seven elements: Ru, Rh, Pd, Ag, Ir, Pt, Au.

Os available only upon request. Due to the
hazardous nature of Osmium, an Indemnification
Certificate must be signed before ordering.

Inter-element Correction Kit:

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

PL-K20:

PL-K30:

PL-K40:

PL-K50:

PL-KEB0: Inorganic Priority Pollutant Kit:

Contains 2 gram equivalents of each of the
following ten elements: Ag, Be, Cd, Cr, Cu, Ni,
Pb, Sb, As, Zn.

Replacement Vials:

Containing 1 or 2 gram equivalents of the specified elemeant.

PLK10-xx  (specify element), 2 gram equivalents
PLE20-xx  (specify element), 2 gram equivalents.
PLK30-xx (specify element}, 2 gram equivalents.
PLE40-xx  (specify element}, 1 gram equivalent.

Dilution Calculator

SPEX wants to make your job easier and your results
more reliable. You can take the guesswork out of your
standards with certified SPEX standards. Mow you can
take the guesswork out of your dilutions with the SPEX
DILUTULATOR. The DILUTULATOR is a circular
calculator that tells you what aliquot is required

when diluting your SPEX standard to the working
concentration.

Knowing the initial concentration of SPEX standard, the
final desired concentration of standard you need, and
the tatal valume of standard yvou wish to prepare, the
DILUTULATOR will tell you what aliguot of SPEX
standard to use. NO MORE GUESSWORK.

Catalog# D-901 SPEX DILUTULATOR
Printed on two color, heavy gauge, wear resistant
plastic, 6™ diameter.
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Custom Multi-Element

Solution Standards for Plasma

Emission Spectroscopy

b

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, maltrix 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 concentra-
tions, and preferred matrices. We can then
customize the most compatible, shelf-stable
mixtures from our comprehensive supply
of plasma grade metals, oxides and salts
in the matrx of your choice.

High-purity starting materials are especially
important when preparing multi-element
standards. A particular element in a multi-
element standard can be contaminated
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,

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

10,000ugimi lron

1,500ug/ml Manganese

1,000ug/mil Each Mickel, Copper
750ugimi Each Chromium, Cobalt
430ug/mi Phosphorus

S0ug/mi Tin

Standards are ordered initially by describing the elements
required, their levels and your preferred matrix. We will then
review the compasition reguested for interelemeant
compatioility, solukility and matrix
requirements. You will be given a
unique part number which corresponds
to your particular standard and a firm
price quotation.

SPEX custorn multi-element standards
are prepared from single-elemeant
concentrates. These concentrates are
tested in the same manner that the
plasma single-element solution
standards are. Tha Triple-Checked
Cuality Control procedure 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 your stamp of

As always, we will guarantee your custom
solution standard for one year from date of shipment and supply
your standard with certified conceniration and impurity analysis.

All 70 elements listed in the previous single-element section
are available as components in a multi-elemeant standard
prepared 1o your specifications. Although guidelines for
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 your multi-element
standard requirements,

Element Concentration Maximum Number of Elements
Up to 100ug/ml Each 20
101-1,000ug/mil Each 15

Ower 1,000ug/ml Each 5

assurance that you are raceiving the
highest guality product available.

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

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




Stock Multi-Element Solution
Standards for the Superfund

Contract Laboratory Program (CLP)

SPEX Industries offers a complete series of multi-glement
standards and blanks designed for use in the U.S.
Environmental Protection Agency’s Contract Laboratory
Program {CLP). These off-the-shelf solutions provide
everything you need for:

o InnthmtEaIIHmlam - 2
o ?ﬂlﬁfmlﬁuﬁﬂflnaﬁons .

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

The following standards and solutions have been designed
by SPEX Industries for use in conjunction with the U.S.
Enviranmental Protection Agency's Contract Laboratory
Program {CLF). They are to be used in conjunction with the
Staterment of Work for Inorganic Analysis; Multi-Media/Multi-
Concentration Document Number ILM02.0. Dilutions that
determine the final concentrations of the various elements are
suggested for each solution. The analyst may, however,
choose to modify these dilution factors since the absolute

conceantration, to some extent, may be determined by the
sample to be analyzed and the instrumentation used.

SPEX off-the-shelf multi-elemeant 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. The Triple-Checked
Quality Control procedure is performed: (1) DC ARC for trace
metal impurities; (2} classical "wet” assay for major element;
(3) ICP check for major elemeant

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 — nol just an ideal,
calculated number. The sections that follow contain multi-
elerment standards referenced to their application. The
combinations of elements, concentrations, and matrices listed
have been designed by SPEX for both convenience of use
and stability.

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. ILMO2.0 gives spacific procedures for the
methods of analysis, elements to be analyzed for, and
concentration levels. Standards are specified not anly 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 SOW. ILMO2.0 in the following sections

Exhibit C, Inorganic Target Analyte List (TAL)
Exhibit D, Analytical Methods
Exhibit E QAT Requirements

o
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Instrument Calibration Instrument Calibration Standard 1 Instrument Calibration Standard 4
This series of solutions may be used separately or mixed IPEPELJE%HNG ................ 100mi :gﬁt—: 5{]3 ......................... %m:
together for calibration of the instrument and preparation e 2 Matru;c é_% HND:, """""""""" b

of the analytical curve. When mixed these.solutions will Conc. Wavelength
yield a standard containing all the elements in the Target {E:'“m'“’ 50[}“9"“!1 317 '[;""]' Ef cm'i Wavelsngth
Analyte List, Instruments must be calibrated daily, every o~ g00000m 317 3330m - Flement 1,:%'?9'};1:: -
24 hours or each time the instrument is set up. Ko, 5000ug/ml. .. 766.490nm  Cdl. .......50ugimi. .. 214.4380m
Calibration slandards must be prepared fresh for each Na ... 5000ug/ml......589.592nm  Pb......... S0ug/mi.......220.353nm
analysis and discarded after use. A dilution of 100-fold is . Bmi S0ugiml....... 196,090nm
suggested for ICAL-2, ICAL-3, and ICAL-4, and a dilution Instrument Calibration Standard 2 1 . 100ugiml.......351.924nm

of 10-fald for ICAL-1. Antimony and mercury can be ICAL-Z o 100m|
diluted as required. ; 4 Matrix 5% HMNO4 Instrument Calibration Standard 5
Caone. Wavel th Lo R 100ml
Element  (ug/mi) E:Iﬂm] IC.I':".L_-E-EUG ................... 500l

AG i 100ug/mi_.....328.068nm  Matrix 2% HNO;

Cr....... 100ugfmi.......205.552nm Cone. Wavelength
M. 150ug/mi . 257.610nm  Element  (ug/mi) {nm}
| SRR 400ugimi.......231.604nm | S 600ugfmil.......217 581nm

g TR 200ug/ml.......213.856nm
Instrument Calibration Standard 6
Instrument Calibration Standard 3 PEAAL B ..coumsriinassppmrssmsmionas 100m|

IGALS i ciics ... 100m| Matrix 2% HNO5

Matrix 5% HNO5 Conc. wmmg"‘
Conc. Wavelength Element {ug/ml) {nm)
Element  (ug/ml) {(nm}) 1+ 100ugfmi....... 194.232nm

Bl 2000ugiml....... 386.152nm

Ba.......2000ug4ml ... 233.527nm

BB S0ugiml....... 313.042nm

Co........500ugimi....... 228.616nm

- T 250ugimi_...... 324.754nm

Fa ... 1000ug/mi....... 259.840nm

L 500ug/mil.......292 402nm
Initial Calibration Verification Iniial Calbration Verification 00 ... S0UGH.... 228,616
After the instrument is calibrated, the calibration must be ICV-1 500 Feo mmgfml .. 259.940nm
verified, at each wavelength to be used for analysis, with Matrix 5% HNOw - Pl Sugiml._......220.353nm
an independent standard. SPEX verification standard, : Mg......... 5000ugiml.......279.553nm
ICV-1, contains all the elements on the TAL in one Elemant {f?‘mi w“e'“::ﬂ::; Mn. 15ugfmi.......257.610nm
solution. You need only select those wavelengths 2{]D-Eg.l'ml e 40ug/mli.......231.604nm
(elements) for verification that are to be subsequently e B0ug/ml 217 581nm ge ---------- 5000ug/ml.......766.450nm
analyzed, A dilution of 10-fold is recommended prier ™ a5 ADugiml.. 1O DADnm e Sugiml.......196.090nm
T R 10ugiml.... . 328.068nm
0 uee. 200ugfml..... 233.527nm  Ng  5000ugiml... 589 592nm
................ 5LIQ.|II'|"I| e d13.0420m 1 | T iDLIgﬂ'I'I"-l.... _351.924nm
-Sug/ml......214.438nm  y 50ug/ml.......292.402nm
ety e L L 20ugfmi.......213.856nm

g 0ugiml.......205.552nm
Initial Calibration Verification II Inial Calibration Verification 00....500ugIM...228 6160

ndardll =000 Cu...... LULm........... .

SPEX Second Source Initial Calibration Verification ICV-2A sooml  F@uere mmugﬂml _____ 250.040nm
Standard, ICV-2, is used to meet CLP QA second source Matrix 5% HNO- & Mg........ 2000ugyml....... 279.553nm
requirements. ICV-2 is sold only as a set of thres g Mri...........100ugfml...... 257 610nm
standards (ICV-2A, ICV-2B, and ICV-2C) containing all the .~ Cone ""'““'“’"9':1'; Niv.ooo...o...500uUGIMI....... 231.604nm
TAL elements. You need only select those wavelangihs Al e i ﬂéglgm 3961 E{Sr'um Ko 2000ugiml.......766.430nm
{elements) for verification that are to be subsequently Ba. ... 1000ug/mi. . 233.527nm AQ s 100ugfml...... 328 088nm
analyzed. A dilution of 100-fold is recommended for all Eﬂimjg.l’ml _______ 313.042nm ﬁa """" E%Egir:: """ gg ggg:m
three standards prior to use. Ca...... 2000ugfml......317.933nm 7, 1D|.‘.h.aga'rnl """ 513.856mM

- SR 200ugfmi....... 205.552nm



Initial Calibration Verification II (cont'd.)

The same Instrument Calibration Standards, (CAL-1
through ICAL-6, can be used with ICV-2. The following
dilutions are suggested: A dilution of 250-fold for ICAL-
1; a dilution of 20-fold for ICAL-4; a diiution of 100-fold
far ICAL-2 and ICAL-3. Antimony and mercury can be
diluted as required.

ICV-2B . ... S00ml
Matrix 2% HMO,

Conc.  Wavelength
Element  (ug/mil) (nim)
Sb........ 1000 ugfmi.......217.581nm
| G BRI, S00mil
hatriz 5% HNO:

Conc.  Wavelength
Element  (ug/mil) {nm)
[ - T S00ugimi....... 189.042nm
' B, 100ug/mi....... 214 438nm
Pt. <o 00ug M 220.353nm
S8 S500ugiml....... 196.090nm
G | A 500ugdml.......351.924nm

ICV-2

Includes one of each:
1CW-24
ICV-26
ICV-2C

Above standards are not sold
separalely

Contract Required Detection Limits,
CRDL

A standard must be run at two times the Contract
Required Detection Limits, CROL, or at two times the
Instrument Detection Limits, 1DL, whichewver is greater.
This standardization must be performed at the start and
the end of each sample analysis or at least twice inan 8
hour shift. All elements to be analyzed must be run
except Al Ba, Ca, Fe, Mg, Na. and K.

The CRDL-1 standard contains all the required elements
on the TAL, in their appropriate concentration ratios.
CROL-1 should be diluted by a factor of 1000 prior to
use in the “two timas CROL" 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 CROL"
run. The elements arsenic and lead should be run at
two times the Instrument Detection Limit, IDL. The
concentrations of these elements may be adjusted with
the carresponding SPEX single-element standards for
arsenic, PLAS2-2X and lead, PLPB2-2X. This standard
may also be used as an I0L standard or alternatively

the Instrument Calibration Standards can be mixed and
diluted accardingly.

Contract Required Detection

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 part nitric acid blank with three parts
hydrachloric acid blank.

Limits Standard
CRDL-1.....oorcearsesemeesrerrnmssans 100mi
Matrix 5% HNO,

Conc. Wavelength
Element  {(ug/ml) {nm)
] 4 I 120ugiml............ 217.581
As... L20ugimi,., 189,042
B 10ugimi............ 313.042
Cd.... L 10ugiml.. 214,438
| B e 20ugiml........... 205,552
| G » RO ERAS 100ug/mil............ 228 616
[ T R S0ugmi 324,754
PO Bugimil........ 220.353
LT T —— 30ugimi......... 257610
ML i 80ugimi........ 231.604
- 0ugdmi............ 196020
AL i 20ugdml........ . 328.068
TH s cusszivsins 20ugfml............ a51.924
Wit 100ug/mi 202,402
i P 40ug/ml...... ..213.856
Mitric Acid Blank
PLBLE-HMNOS e, S00mi

Matrix 5% HNO5 in ASTM Type |
Waler

Hydrochloric Acid Blank

PLBLE-HCL ... S500mi
Matrix 5% HCIin ASTM Type |
Water

Water Blank

PLBLK-H2Q ... S00ml
PLBLE-H20-1L ...oooovvevveinnne L
PLBLK-H20-2L ..., 2L
PLBLE-H2O-4L ..................... 3 TBL

Matrix ASTM Type | Water, 18
miagohm
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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 interfarants
alane, salution 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
oy diluting [together) solution A by a factor of 10 and
solution B by a factor of 100, for example diluting 10m|
of solution A plus 1.0ml of solution B to 100ml with
calibration blank.

In addition to the four intarferents contained in INT-A1,
the US EPA ILMODZ.0 lists six more elements that can
interfere with analysis of the elaments on the TAL. SPEX
also provides a set of alternate interference samples that
may bBe used in conjunction with the standards above.

T L S0
Matrix 5% HMNO5

Conec. Wavelength

Analytes B

IMT-B1 o 100mil
hatrixz 5% HMOS

Conc. Wavelength

Element  {ug/ml) (nmy) Element  {ug/ml) {nm)
Al 2000ugimil... 396.1520m 7o BRI EN 100ug/mi....... 328.068nm
[ o G S000ugiml......317.933nm Ba. .o DU 233.527nm
Faiaia 2000uwgimi....... 2559.240nm Beininss S0ugimi..... A313.042nm
Mg........5000ug/ml....... 279.553nm Clsois 100ugfmi....... 214.438nm
G . Bugiml...... 228 616nm
] e S S0ugiml...._.. 205.552nm
Cu .. WBugiml,,.....324.754nm
Mn......... S0ugiml....... 257 610nm
Mi..... L A00ugiml 231 804nm
Phisiis: todugfmil. ... 220.353nm
Wi on, a0ugfmi....... 2682 402nm
2N 100U MM 213.856nm
Alternate Interferents A Alternate Analytes B
IMT-A2 i S00mi INT-B2 . 100ml

Matrix 5% HMO5
Conc, Wavelength

Matrin 5% HMO
Conc.  Wavelength

Element  (ug/ml) {nm) Element  (ug/ml) (rim)
Together they enable the analyst to check and correct Cro.. A000Ugiml 205.552nm i B 100ugfml....... 386.152nm
for all the interferences listed in ILMO2.0. e 1000ug/mi....... 324.754nm AS. L 100ugiml, ... 188.042nm
11 [ T 1000ugfmi....... 257.610nm | T 100ugimil.._.... 248.773nm
Again twa solutions are required. The first solution, A*, is Mieuueiiiens 1000ugml.......231 . B04nm 1 B 10ugimil......317.833nm
DrEDﬂred Iﬂ'b" Cﬂmbinlr‘ng and dllutll'lg 1NT_'£|,'-| and IMT-A2 LI ........... 1&:ﬂug|fml ....... ﬁia;l’lm ’;;3‘.... ...... 13..@."‘1"!: ...g?g gggl‘ll'l’l
tl‘)" a factar of tan: 10m| Df |NT-.|‘:".1 p|IJE -Il:}ml of INT-A2 e 10Cﬂugfml.... i . nm Mg ............ 1 GG:‘S::% ....... 2020&02;
diluted to 100ml with calizration blank. The second Na _____fffff_1mumm|__::589:592nm
solution, AB*, reguires bath interferant standards diluted Sh. 100ug/mi .......217.581nm
by a tactor of 10 and both the analyies diluted by a BE. . 100ugiml.... 196.090mm
factar of 100: 10ml of INT-A1, plus 10m| of INT-A2, plus > R 10ugimi.......251.611nm
1.0ml of INT-B1, plus 1.0ml of INT-B2, diluted to 100ml T, 100uUgfL. L0351, 9240m
with calibration blank,

i i ike Sample Standard SO S0ug/mi....... 228.816nm
Spike Sample Analysm , - ggIKE-‘I p ........................... 100m Y. Ef’ug-“""' ----- 324.754nm
In thie SDME Sample analysis & spike conlaining the SPIKE-1-500 SO0l FB..oeenne 100ug/ml ... 259.940nm
required elemants, in their respective required amounts, Matrix 5% HNO. Pl S0ugimi....... 220.353nm
iz added 1o the sample prior to addition of any reagents, 5 MA e B0ugdml, 25T B 100m
digestion, distilation, etc. Information is then provided on Eloment ":':'Ir“"i- wa"‘“'“?rﬂ::; Wi, 50ug/ml......231.604nm
the effects of the sample matrix and the entire method- m“’“““ Egﬁugg?n:: 456 {52 Se.n 200ugiml.,.. 196.0200m
ology. The SPEX spike standard, SPIKE-1, provides all Sbe. . S0ugimi .. 217 .5810mM 1%9 ----------- ébgugim: ------- gg?-g‘gﬁnﬂ
the analytes required for the ICP and the AA spike. Add R 200ug/ml....... 189.042nm V' ----- SDiQ,mI gt mm
1.0ml of SFIKE-1 to agueous samples and 2.0ml of Ba. ... 200ugiml......233.527nm S ﬁt}ug;'ml """" 513 BSERM
SPIKE-1 to solid samples prior to digestion. B s Sugfml.......313.042nm S ’

Cd . sugfml.......214.4380m

O s 20ugimi....... 205.552nm



Spike Sample Analysis (cont'd.)

¢ In addition to SPIKE-1, the US EPA SOW ILMO2.0 lists
|

|

L

two more standards for Spike Sample Analysis. SPIKE-2,

spike for water, consists of a set of three standards
(SPIKE-2A, SPIKE-2B, SPIKE-2C). SPIKE-3, spike for
sail, is available in one solution. Add appropriate
amounts of these to the samples prior to addition of any
reagents, digestion, distillation, ete.

Spike Sample Standard 11
(Water)

SPIKE-2A ... 100mil
Matrix 5% HNO;

Conc.  Wavelength
Element (ug/ml) (nm}

200ug/ml...... 205.552nm

SPIKE-2

Includes one of each:
SPIKE-2A
SPIKE-2B
SPIKE-2C

Above standards are not sold
separataly.

Splke Sample Standard 111 (Soil)

BPIKE-T.ocviiiiiinn s tiiinsnassia 100ml
250ugmi.. 324 754nm  Malrx 5% HNO3
000ug/ml.......259.940nm Cone. Wavelength
500ugfml...... 257 610nm  Element  (ug/ml) (nm)
500ug/ml......231.60anm  SD.....100ugiml..... . 217.581nm

........... SO0ugfml... 326.068nm  AS......400ugmil...... 189 042nm
500ugimi...... 292 402nm Ba........ 400ugfml.......233. 527nm
500ugimi......213.8560m B, sz 0ugimil.......313.042nm

Ol 10ugimi ... 214.438nm

SRIKE-2B i sivisnns sivsaiiasives 100mi - PR A0ugfml....... 205.552nm
Matrin 1% HMNOq L O 100ugiml....... 228.616nm
Conc. Wavelength B | B EDug.-:"nI 324, 754nm
Element [“g‘,'m“ {nm) m ............ 1£u$$: ....... gg‘ggﬁg::
e e LK
So....500ugiml. 217.5810m g 100ugfmi.......231.604nm
SPIKE-2C...ovvvvvevvvs 100m S8 400ug/ml.......186.090nm
Matrix 5% HNO T 10ug/mi....... 328.068nm
T 400ugfml........ 351.924nm
e {E;::ﬁi WM'B?HB"; T 100ugiml.......292.402nm
m n
ki 2000ug/mi..... 189.042nm Pl IR 100ug/mi.......213.856nm
Gt S0ugiml....... 214.438nm
Pb............ 500ug/mi.......220.353nm
2= T 2000ugfmil....... 196.090mm
| ] P 2000ugimi....... 351.924nm
Furnace AA Calibration and Spiking GFAA Callbration Standard GFAA Splke Standard
: . ; : GFAA-ICAL ... S0mil GFAASPIKE. ... S0mil
Furnace AA requires calibration standards and spikes 4 :
! containing only six elements: Sb, As, Cd, Pb, Se, and T. Metplk s HIND, MaITR SR TGS
The following Graphite AA standards are available for A [fg?f;‘;i w““‘“;‘rﬂ e ac {IE:“‘..‘;‘} w‘“"’;‘r!.!::;
the QA/QC furnace AA protocols. s0ug/mil._ 217 581nm 100ug/ml ... 217 581nm
20ugimi....... 1B9.042nm - A0ugfmi........ 189.042nm
150g/mi.......214 438nm Sugfimi.......214.438nm

10ugimi....... 220.353nm
15ugfmi....... 196.090mm
20ug/mi....... 351.924nm

.......... 10ugiml....... 196,080nm

GFAA Initial Calibration
Verification Slandard (Second
Source)

Matrix 5% HNO;

Conc. Wavelength
Element  (ug/ml) {nm)
L 1B9.0420m
CWA0ugimil.. L 214.438nm
ougimi......, 220.353nm
Ougfmil.__._... 196.090nm
10ug/mi....... 351.924nm

Mercury Standard for

Calibration and/or Spiking

{GFAA)

GFAAHG .....ooverrierersrssannen: S0l
Matrix 2% HNO5

Conc. Wavelength
Element  (ug/ml) (nm})
Hg..iiia 100ugiml........ 194.232nm
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Contract Laboratory Program (CLP) Set

Set of 13 standards for use in the Contract Laboratory
Program

CLP-ZET

Includes one of each:
1CAL-1 ICAL-E IMT-B1
ICAL-2 ICW-1 INT-4A2
1CAL-S CRDL-1 IMNT-B2
ICAL-4 IMT-A1 SPIKE-1
ICAL-5

Standards For The Contract Laboratory
Program

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

1]~ T — Blank: SPEX FLELK's

2ICL........ Initial calibration solution: mixture of SPEX ICAL's
SACN Cniinw Initial calibration verfication: SPEX 1CV-1

A CB i Initial calibration blank (not digested): SPEX FLBLK's
5OICS-AlL.. Initial interferents, &: SPEX INT-A1 and IMNT-AZ

6. ICS-AB1 ... Initial interferents and analytes AB: SPEX INT-AT1,

INT-AZ, INT-B1, INT-B2

A 5.4 SO “Throw-away sample; used to clear torch of high
levals of interferents; SPEX PLELK's

g CHI(ICP) or CRA (AA) - 2 x Confract required detection limits:

SFEX CREL-1
9. FB1........... Preparation blank: Digested water or soil blank
TR ES i, Laboratory control sample {digested): SPEX ICV-1

1

17.
18.

19.
20,
21.

22,

24
25

i T Sample #1
12,
13
14.
15.
16.

81D Sample #1 duplicate

S1+5P L Sample #1 with spike: SFEX SFIKE-1

S1D-L........ Sample #1 diluted five fold

COV. Continuing calibration verification {50% ICY); SPEX ICV-1

CCB.iiie Continuing calibration blank: SPEX PLELK's
(If results of CCV and CCE are within limits, procesd
to next same, if not stap rung

PR Sample #2

S52-D....... Sample #2 duplicate
Up to 10 samples may be run as long as CCV and
CCB tests are within accepted limits

S100-L ... Sample #10 diluted five fold

ICS-AF....... Final interferents, A SPEX INT-A1 and IMNT-A2
... Final interferents, and analytes, AB SFEX INT-A1,
IMT-A2, INT-B1, INT-B2
4 ST “Throw-away” sample: used 1o clean torch of high
levels of interferents: SPEX FLBLK's

. CRI{ICP) or CRA [AA)-2 x Contract required detection limits:

SPEX CRDL-1
CCV_.......... Confinuing calibration verification (S0% 1CV): SPEX 1CY-1
COB.o s Continuing calibration blank: SPEX PLBLK's

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




+ Matrix Blanks

= Calibration Test Solutions for ICP Spectrometers

= Calibration Test Solutions for ICP-MS

= ICP Interference Check Standards

= Toxicity Characteristics Leachate Procedure (TCLP)
= Quality Control Standards i

* Primary and Secondary Drinking Water Metals

= Extracted Metal Pollutants from Solid Wastes

Metal Pollutants in Groundwater

= Trace Metals in Fish

-

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

Each standard is backed up by our unigue Triple-Checked
Quality Assurance Program: assuring the shelf life of your
standards for one full year, And evary SPEX plasma grade
standard is supplied with the SPEX Certificate of Analysis,
outlining the analytical methods and standard reference
materials used. No other supplier provides you with this
kind of back-up.

Stock Multi-Element
Solution Standards for
Environmental Analysis

The purity of the starting material is especially impartant when
preparing multi-elerment standards. For example, a 20-glement
standard that includes iron is likely to be contaminated with
iron from the remaining 19 elements, resulting in significantly
higher iron concantrations than the calculated valua, All SPEX
plasma standards are made from high-purity acids, ASTM
Type [ water (18 megohm), and SPEX certified metals 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 matarials will not occur.

SPEX off-the-shelf multi-element standards are prepared from
single-alement concentrates. These concentrates are tested
in the exact manner that the plasma single-alemant soluticn
standards are. The Triple-Checked Quality Control pro-
cedure is performed: (1) DC ARC for trace metal impurities;
[2) classical "wel” assay for major element; (3) ICP check for
major element.

The final ICP check, perfarmed in aur 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 raceive — not just an ideal,
calculated nurnber.

The sections that follow contain multi-element standards
referenced to their application. The combinations of elements,
concentrations, and matrices 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 matrix may cause
some standards 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 certain of the purities of diluents oblained from
anather 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-slerment
standards or can be run directly as a blank to establish your
base line. An agua regia blank can be prepared by mixing
one part nitric acid blank with three parts hydrochloric acid
blank. Do not usa 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

Mitric Acid Blank

PLELK-HMOE e B0
Matrix 5% HMNO5 in ASTM Type | Water

Hydrochloric Acid Blank

PLBLHHE i s e S B w0 Ol
Matrix 5% HCI in ASTM Type [ Water

Water Blank

BEBEREHZEN. o oo it st iz om0 C
PLELE-H2O-1L i 1L
PLBLRR Rl s e e s s i a L B
PLBLE-H2O-4L ... venda rBL

Matrix ASTM Type I Water, 18 megohm
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Mixed Multi-Element Calibration
Standards

The following series of five calibration standards are
provided for routine instrument calibration. The
concentrations and matrices 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 US ERA SW-846, Method 6010 section 5.4
and also Method 2007 section 7.4,

Mixed Calibration Standard 1 Mixed Calibration Standard 4
MIEXSTO-100 .0 o 100 MIXSTDS-100 ... 100m!I
MIXSTDA-500 ... 500ml MIXSTDA-500 .. S00ml
Matrix 2% HMNO, Matrix 5% HMO5

Conc.  Wavelength Conc.  Wavelength
Element  (ua/ml) (nm} Element {ug/ml} (nm)
B o A S0ughmi....... 313.042nm Bl 200ugiml ... 396.152nm
] L 150ugimil_...... 214 438nm L 10000 ml ... 317.833nm
Phyiniia S00ug/ml....... 220,353nm | ] e e 20ugimi....... 205.552nm
[ P—— 100ugdmil....... 257 610nm ;[T 20ugfml,.....231.804nm
BB i 200ugymil....... 196.090nm | 400ugfml.......766.490nm
. T S 150ugiml........ 213.856nm |- 200ugml....... 285.582nm
Mixed Calibration Standard 2 Mixed Calibration Standard 5
MIRSTDZ-100 e 1 DU”": MIKSTDS100 ..o 100
MIXSTDZ-500 ......coocoiiiieann, 00 | s e e ol
Matrix 5% HNG, Matix 5% LG, o

Conc.  Wavelength WasiRacin
Element  {ug/ml) {nm) Conc.  Waveleng
B 100ug/ml.......233.527nm Element  (ug/ml) (nmj}
COonn.. 100ug/mil_....228 616nm St 200ugimi...... 217.581nm
Bikasiriin 100ug/mi.......324.754nm 100k, 27 VNN
Fe......10,000ug/m......259.840nm  ™Mg-......1000ug/ml....._279.553nm
Wil 100ugiml......292.402nm A e 50ugfml...... 326.068nm

T e 200ugiml....... 351.924nm
Mixed Calibration Standard 3 Set of 5 Mixed Calibration
MIXSTD3-100 ....oooooeciiiin 100ml Standards
MAESTOE-500 500mil
Matrix 2% HNO3 MEXSTD-SET
Includes one of each:

Conec. Wavalungth MIXSTD1-100
Element  (ug/ml) (nim} MIXSTD2-100
P et ED&.IQJIH'IL...... 189.042nm MIXSTD3-100
[« Y 100ugiml....... 202 030nm MIXSTD4- 100
[ 100ug/ml.......251.611nm MIESTOS-100

‘ Instrument Check Standards

Instrurment Check Standards are used to calibrate and
varify wavelangth accuracy and stability in segquential
and simultanecus |CF units. Each CAL-MIX is designed
to give the user wavelength ranges from 160nm to
790nm. Every ICP manufacturer has a specific group of
elemeants at varying concentrations which is used as a
guideline to determine instrument accuracy and
reliability. Each elemeant is run at a specific wavelangth
and, depending on the result, an instrument is calibrated
and fine-tuned. Some manufacturars have special
calibration programs incorpoarated 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. Check
your ICP manual or service guide for further information.
For use in US EPA SW-8446, Method 6010 section 5.6
and Method 200.7 section ¥.6.1

Instrument Check Standard 1

CALMIEA-100 e 100l
CALMB-500 .o eaninnne S00m|
Matrix 2% HNO4

Congc.  Wavelength
Element  {ug/ml} {nm)
Bl R 10ugfmi..... J96.152nm
| £ Tugfml.......233.527nm
B s Tugfml..... 31 3.042nm
= TR 10ug/mi....... 249.773nm
6 ERe T Tugiml......317.933nm
1 [T 10ug/ml....... 231.604nm
P 100ugsml_......213.618nm
o Tugimi....... 361.384nm
2N, 10ug/mil.......213.856nm
Instrument Check Standard 2
CALMIX2-100 ... vcariinivennnne 100mi
CALMIX2-500 ... S500mi
Watrixz 2% HCI

Conc. Wavelength
Element  {ug/ml) {nm)
= - R S0ug/mi....... 233.527nm
Be i 20ugfml.......313.042nm
| TR 20ugiml..... 379.478nm
T 20ugfml....... 257 610nm
o RS R 20ugiml....... 231.604nm
SCo 20ugimil...... 361.384nm
FV i 20ugiml.......2 13 856nm

Instrument Check Standard 3

CALMEX3-100.........ccooiiiiiianns 100m!

CALMECA-E00 e ES00mi
Matrix 2% HCI

Conc. Wavelength

Element  {ug/ml) {nm)

LR 20ugfmil....... 189.042nm

- DR 20ugimil....... 379.083nm

i G70.784nm

ni....... 257 .610nm

202.030nm

231.604nm

213.618nm

K 100ugfmil....... TEE.430nm

S0 20ugiml...... 361.384n0m

Na:, s 20ugiml_......589.592nm

: 100ug/mi....... 180.731nm



Instrument Check Standards (cont'd.) Instrument Check Standard 7 Instrument Check Standard 8

CALMIXT-100 ..., 100mil CALMIKE- 100 100mil
CALMIXT-500 ..o S00mi CALMIX8-500 ... 500m!
Instrument Check Standard 4 Matrix 2% HNO; Matrix 2% HNG:
CALMIXA-100 .0, 100mI Conc. wﬂ“hngm Conc. wa'l-l'ﬂiﬂ‘l'lgth
CP-LMLKd-EGG‘ ................. S00mI Element (ug/ml) {nm) Element  (ug/ml) (nmj)
Matrix 2% HMOy Al 100ug/ml.....396.152nm  Al.__.....50ug/mi.... 396.152nm
Conc.  Wavelength As...... .. 100ugfmil...... 189.042nm PS. S0ugfml...... 18%.042nm
Element  {ug/ml) (nmj Cd s 100ugfmil.......214.438nm B b S0ugml.... 20:53.552nm
Bl 10ugfml..... 386 152nm & 100ugiml...._. 205.852nm L0y S S0ug/ml....... 228 .616nm
s e 10ug/mi....... 189.042nm Lol L 100ugfml...... 228 616nm Gl S0ug/ml.......324 754nm
B i tugiml,......233.527mm Cu ... AQ0ugiml...... 324 754nm Po.........G80u;gfml ... 220.353nm
Gl 10ugfml....... 324 754nm Fe.... C100ugfml...... 258.940nm Poaiings S0ugimil....... 213.8618nm
Flbyissci... 2 10ugiml....... 250,353nm Pb.......cc.c. 100ugfml.......220.353nm T E— Glugiml ... TE6.490nm
M asn 10ugiml...... 257.610nm mMg...... 100ugiml...... 278.553nm Ma i SOugimi....... SB0.592nm
M 10ugiml.......231.B04nm [ L T 100ugfml.......257.610mm
P 10ugiml.....213.618nm  Mi..... 100ugiml... 231 604nm  Instrument Check Standard 10
|- LBOugiml TEE.400nm  T—— 100ugfml....... 786, 490nm CALMIXAO-100 o 100
S i 10ugimi...... . 361.384nm  MNa ... 100ugiml..... 589.592nm  CALMIX10-500 ... 500
MNa.... LADugimi 589.582nm il T 100ugfml....... 213.856nm Matrix 2% HND,
Fil o Bt S 10ugfmi....... 213.856nm H Ao B00ugiml.......320.332nm Conc. Wavelength
Element  (ug/ml) {nm)
Al LGB0ugiml.. 396.152nm
B s S0ugiml,......233.527nm
G L S0ugil......214.4380m
it S0ugfml..... 324, 754nm
M. .. S0ugfml....... 257 610nm
Koo 500ugiml....... TEE. 490nm
Pl e SQugfml.......213.B56nm

ICP-MS Calibration Standards Rkl
The newly emerging technigue of ICP-MS reguires a c
multi-element calioration standard to be constructed (u c;;‘;}
differantly from an ICF calibration standard. Here DEQM
elements ara chosen so that their atomic weights are 10ugiml
spread across the mass spectrum. This multi-element 10ugfml
standard is designed to assist the operatar in 10ugm!
verification of the mass range. 2 10ugdmi
A0ugdmi
10ugfmi
10ug/ml
10ugimi
ICPMS-A00 100l 10ugim!
hatrix 2% HMNOg 10ugfimi
Cone. G PRS- s s s 100l :gugfm!
Element {ugiml)  Matrix 5% HNO; mﬂgﬁu
EIEI .......................... ;‘Eﬂgﬂ: Canc 10ugim
o ey i 1 Element (ug/ml) 10ugiml
B s 10ugimil O 10ugfmi 10uaim
i st R i s figgil 2o e .
g | B e R ... 10ug/mil 10ugiml
| R .. d0ugimi Er 10ugim 10usm|
5 o 10ugimi R 9 el
Ma 10ugim R R o 10ugfml o 10ugiml
it i Gd..o AT 10ugfml 10ugfml
e “.1[] g.-'ml | o P R G A0ugiml - 0ugimi
........................................ LG L e 1ngﬂ'ﬂ| 1|:|L|g,|'|-ﬂ|
(s s e R R 10ugfm| 10ugfm
ICEMS-T s 100ml Ny mugm ..1ﬂugfm:
Matrix 3% HNO; Phaisdas a0 10ug/mi 10ug/fmi
Cone. 2y | R T o I0ugimi A0ug/ml
Element fugdml)  Tho 10ugimi 10ugfml
e et 10ug/mi TN dn et aan g -1 0ugmi 10ugml
D e 10Uyl | < TR 10ugfmi 10ug/mi

™ Mercury is supplied as a separate
solution due tg incompatiility with
olher elements
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5 i ion d M e, 10ug/mi ICPMS-4 oo 100mi
ICP MS_ Cﬂllbrﬂt.lﬂl'l _Stﬂndards {cont d'] D e S e 10ug/mi Matrix Ha0 with & trace of HF
The lollowing group of multi-element standards T 10ugmi Conc.
was designed 1o assist the ICP-MS aperator with Bps B A e 10ug/ml Element (ugimi)
cencentration verification checks. This group of multi- BB e s assn 10ugfml BEFR s g 10ugfmi
element standards contains virtually every elemant in e . 10ugfm G oo 10ugiml
the mass spectrum at 10ug/m| each. ML W0ugmil. gt 10ug/m
B s s b s S e 10ug/mi MBS oo 0ug/mi
Bl T0ug/mi R 10ug/mi
(CPUS 28 foom I e e 10ugim
Mattrix 5% HNO3 e 1ougfm g 1 Dugiml
Conc Uerrssssiszmmsssssmmmnisss s Mughml. ey 10ugfm
Element {ug/ml) Pl R e L R 10ugmil r 10ugmI
Al 10ug/m R 10ug/ml
AB s, 10ugim! HORMES comimimsnie TRy W e 1|::u§m~|
Bas . shi il ... 10ugfml Marix 10% HGI B e A 10ugiml
BB 10ug/ml Cone.
o R PR 10ug/mil Element (ug/mil} ICFMS-SET
MR s g ez v e 10ug/mi 2] P — A0ugiml Includes one of each:
B i A e R 10ug/mi BN S v e A e 10ugfml ICPME-1
L 10ug/ml I sssiisssmsassvusassnnin o 1 0ugfml ICPMES-2
B e e e SR 10ug/ml [ e e 10ug/mil ICPMS-3
] TR SR 10ug/ml Pisicn vaimmeios sy 10ugfmi ICPRS-4
FE oo, 10ug/mi [ S 10ugimi “ICPME-H20
G s s s sy 10ugfmi & A e e 10ug/mi *ICSPMS-HMNO3
P e, 10ug/m! FILL s 10ug/im *ICPMS-HEL
T e 10ug/ml = B P et 10ugimi *Blanks are the same lots as the
BAD L A0ugiml L5 | TP 10ugfmi el matrices,
ICP-MS Internal Standards Stock Internal Standard Stock Conc,
Solution Solution — Bismuth Element {ug/ml}
Zo e s ICPMS-BE.___.ooooooooooo 100l S0 100ug/mi
he Internal Standard Stock Solutions are used for Matrix 2% HNO;
addition to blanks, calibration standards and samples for Conc. m:‘nsf';.:ﬁuﬁm
internal standardization. Dilute 10ml to 100ml. Far use in Element (ug/mi) e —
US EPA SW-B48 Method 200.8, revision 4.3, Bt e 100ugiml — prarrie 98 HNG.
Internal Standard Stock Cone.
Solution — Indium Element {ug/ml)
ICPMS-IN.....__..ooooooooooeo 100m TBen 100ug/mi
Matrix 2% HNO3 Internal Standard Stock
Congc. Solution — Ytirium
Element wg/mlh - ePSY L 100m
1 R g R 100ugml Matrix 2% HNO
Internal Standard Stock Cone.
Solution — Scandium Element i_ug.frlnl}
[l [ o . 100m| T 100ugimi
Matrix 2% HMO,
ICP-MS Tuning Solution Tuning Solution 1 T { ﬁ;cli
The Tuning Solution is used for instrument tuning and i e L LI - o 100G/
mass calioration prior to analysis. A dilution of 100-fold is alri 3 e AR L R 10ug/mi
suggested giving the solution concentration of 100ug/L 0L ot ovci covsmngions A0ugdrl
(opb)in 1% HNOa,, Intarnal standards are not added o Phe s i i 10ug/ml
this solution. For use in US ERA SW-846 Method 200.8, L LA 0ugmi

revision 4.3
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Interference Check Standards

M. 300ugimil....... 231 G04nm Interference Check Standard, 5
The Interfarence Check Standards are used to set or & 2D DOUANL o JOBANIDNT . (N TERS 100, e o -~ 100ml
; B 8.0 S00UGIMI....... 196.0800M |\ TERS-S00 5
confirm that the correct background correction intervals FY B 200ug/ml..... 328.068nm e Q0ri
have been set for sequential ICP spectrometers and that Tl..... 1000ug/ml......351.924nm Matrix 5% HMNO:
the proper interelement correction factors are set for N 300ug/mi..... 202 402nm Conc.  Wavelength
simultaneous ICP spectrometer systems. For use in US Zn...........300ugimi.......213.856nm El'ﬂmﬂ“tmufgﬁ“?": - 5{2"‘1
EPA SW-846, Method 6010 section 5.7 and Methed ~  —— o ————— Al T o 80 L)
200.7 saction 7.6.2 Interference Check Standard, 3 Ga GO00ugimI.......317.933nm
g e INTER3-100 o 100mI Fe.....5000ugimil......259.340n0m
Interference Check Standard, 18 IMTERFSO0 i e S00mI Mg........ 3000w Q,‘:"I"'ﬂ 279 ;5_53”r|1
Matrix 5% HNO Na o L1000y 0 mil....... 589.592nm
INTER1B-100..... v, 100m| ?
INTER18-500 .......cccooe.... 500m| Conc.  Wavelength Set of 4 Interference Check
Matrix 5% HMNOy Element  [ug/ml) {nm} Standards
Conc. Wavelength Eq ............ S00ugml...... 249 773nm IMTER-SET
Element  (ug/ml) (nm) E'U Vibsudi s 3IIIDug.-'m: ....... 2020300 Includes one of each:
AS......... 1000UGITI.....189.042nm S e S INTER18-100
Ba oo a00ug/mil.......233.527nm s D : INTERS-100
s ;gﬂgm ------- 5120420 interference Check Standard, 1 INTER1-100
Cr o 300uaml. - 206.552nm  INTER1-A00cmmec . 100mi INTERS-100
OO 300ugsmi .....228 616nm |NTE_H1-5|:ID ....................... B00eml
Ol 300ug/ml.....324.754nm  Matrix 2% HNO;
Pb.......1000ug/ml....... 220,353nm Conc.  Wavelength
Mn...... 20Cugiml.......257 810nm Element  (ug/ml) {nm})
H e SCug/mi....... 194 232nm Sk, 1000ugiml.. 27 581nm
Environmental EPA Set EPA-SET
. . Inal :
Set of 9 standards and 2 matrix blanks for use in US MOLICES ONE gart o
EPA Methods 6010 and 200.7 for analysis of trace MIXSTDA-100  MIXSTDS-100 INTER1-100
rmetals by ICP. MIXSTOE-100 INTER18-100} PLBLK-HMOg
MIXSTD3-100 INTER3-100 PLELK-HCL
MIEESTDE-100 INTERS-100
Toxicity Characteristic Leachate TCLP Standard 1 Conc. Wavelength
Procedure (TCLP TCLP-100 ..o.oovvivevrro 1oom  Element  (ug/ml) (nm)
dure (TCLP) Standard RELELS00 L i 800mI  AS. UM IRRL B0
The Toxicity Characteristic Leachate Procedure (TCLP) Matrix 5% HNO; Ba....... S00ugim....... 233 527nm
is designed to determine the mobility of both organic Cd v Bugimi... 214 428nim
and inorganic contaminants present in liquid, solid, and ] R 25ug/mi.......205.552nm
multi-phase wastes. To simplify, TCLP is designed to PO 250giml.......220.3530m
determine the hazardous contaminants that are actually i"? """""" g ': ++196.090nm
entering into the anvironment. For use in accordance ?-l N ég".gm ?éiggg”'ﬁ
with the Toxicity Characteristic rule regulatory levels ,,Mgm”'r'"is v LSDI e.d...a.; ; 1r
. ' il 5 i BrCUry | | | B Separate
Eﬂs?gddu'; tal'ﬁ Federal Register 55, 11846 March 1990; salution due to incompatibility with
Elno : other elements.
In addition to the SPEX TCLP Standard designed with TCLP Standard for GFAA TCLP Standard for ICP
all elements in one solution, the Toxicity Characteristic TOLP-GFAA oo, it FELPHACP i 100
rule separates the elements according to specific TCLP-GFAA-500.... .....500m! FCLF"CF,"ED:' """""""" 500
instrumentation: ICP, GFAA, and Cold Vapor A4, Matrix 2% HMNO, a2 ng;*nc Wivalsrath
Conc.  Wavelength  Element fug.fmli {ngrn}
Element  (ug/ml) (hm) gy s000giml233.527Am
AS 25ug/ml......189.042nm g Sugiml......#14,438nm
P‘D e 25UQ.I'I'|"I| ...... 220.353nm C_r _____ ...Eﬁug.frnl _____ 205 552nm
e sug/ml.....196.090nm  ag 25ugfml...... 328 D68nm
TCLP Standard for Cold Vapor
AR
TOLP-A& i, 100ml
TCLP-AA-500 ... S00mil
hatrin 2% HMO4
Conc.  Wavelength
Element  [ug/ml) (nm)
[ P 20ugimil....... 184 232nm
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Qu ality Control Standards Quality Control Standard 19 Quality Control Standard 7
Quality Control Standards for trace meatal analysis. g‘éjg-‘éﬂd --------------------------- ;ggm’; gg:;;énti ---------------- ;ggm'
lhese standards can be :.JSEd to check the st_andarc! Matrix 5% I—'I'r'(lD«_,, ----------- : ypih E%HNO_, --------------------
curve, the procadure for interelemeant correction and
other spectral inlerferences Conc.  Wavelength Conc.  Wavelength
i ) ’ Element  (ug/ml) {nm) Element  {ug/ml) {nm)
Sb..... J00ugimil.......217.581nm Al 100ugfmi....... 306.152nm
For US EPA Methed 200.7 and US EPA methods B (Oiigiml S IADMene:  Ba 1mugfm| ...... 233 527nm
manual B00/482-055 “Technical Additions to Methods Bt 100ugimi_...313.042nm B 100ug/mi...... 249 773nm
for Chemical Analysis of Water and Wastes." o 100ug/mil.......214.438nm i 1000ugml...... 7E8.490nm
3 PR 100ugimi........ 317.833nm Bl S0ugiml......251.6711nm
o 100ugml...... 206.552nm Ag ... 100ugfml...... 328.068nm
. St 100ug/ml....... 228 616nm Ma ... 100ugiml..... 589.5920m
Cuo 100ugiml.......221 810nm -
Fa. .. 100ugfml..... 250.940nm  Setof 2 Quality Control
Pb..... ACDugiml . 220352nm  Standards
MO 100ugiml.. ... 279.553nm QC-SET
Mo 000G 257 610nm Includes one of each:
Mo....... 100ug/ml_...... 202.030nm ac-19
Mo 100ugsml....... 231.604nm
O et i 100ugymi....... 196.000nm Q-7
Peicsemiisa 100ugiml....... 351.924nm
Tio 100ugml.......334.941nm
L 100ugfml....... 292 402nm
M A00ugiml.... . 213.856nm
Drinking Water Pollutant Standards Primary Drinking Water Metals Secondary Drinking Water Metals
- Eﬁ-gléﬁn ................. Z ; gm: E:;:j.'étiﬁ ............................... ;gm:
compliance maonitoring of drinking water and for analysis Matrix 2% HNO3E Matrix 2% HNOs
of ground and surface water where determination at the
drinking water contaminent levels are required. Refer to Ele =phes. [ Wavelengli Sonc. WWEveleng
: ment  {ug/ml) {nm) Element  {ug/mil} (nm}
LIS EPA& SW-846 Mathod 1310 and LS Mational Primary s 1Dugimi 189 04Znm C 1000gdm.......221.810nm
Drinking Water Regulations 40 CRF Part 141 Ba.... 100ugiml. . 233527nm  Fa.......30ugim..... 259.8400m
B L Sugiml.......2 14 438rrm MM e SUGEMLL 25T B 100m
Secondary metals from LS Appendix to 2007 are used B 1| AR 10ug/mil......205.552nm Vil A 500ugiml.......213.556nm
in the analysis of drinking water by 1CP. Po....ccooonn 100giml....... 220.3830mM —
BE.n, Sug/ml......196.0000m  Set of 2 Drinking Water
A v 10ugfmil....... 328.068nm Standards
Qs 0ugdml....... 184.232nm DW-SET
“*Marcury is supplied as a Includes one of each:
separate solulion due (o EP-8
incompatibility with other elements EP-4

Trace Metals in Fish

For use in methods for the sampling and analysis of
pricrity paliutants in sediments and fish tissue. Refer to
the US EPA methods manuals 600/4-79-020 and
B00/4-81-055.

Trace Metals in Fish

Matrix 5% HMO4

Conec.  Wavelength

Element  (ug/ml) {rmy}
A 100ugimlL L 1B9.0420m
Cd .o Sugfmil...... 214 438nm
4] ec2ugiml 205 552nm
CU o Slugimil.......324 . 754nm
BE i 10ug/mil.......220.353nm
Hg .......... 100ugiml....... 194 232nm
Wi 20ugiml....... 231.804nm
BB i 10ugimil....... 186.030nm
.o ) TR 1000ug/mil ... 213.856nm



e e T

"

Y

Groundwater and Wastewater 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 pracision. Refer to
US EPA methods manual 600/4-79-020, "Methods for
Chemical Analysis of Water and Wastes™: Trace metals
211, 211 and 2111 methods.

Trace Metals 1
WP-15 R 100mil
WPIS-500. ... H00m

Conc. Wavelength

Element  (ug/mil) {nm)
Al S00ugml...... 396.152nm
As e 100ugiml L 188.0420m
B 100ugfml...... 313 (M2nm
5 - S 25ugfmi....... 214 438nm
G 100ugimi.......208.552nm
B0 100ugimi....... 228.616nm
Cu o 100ugiml L 324, 754nm
Fe.__...... 100ugimi........259.940nm
Ph v 100wgdmI..... 220.353nm
Mn......... 100ug/m 257 .610nm
Moo Sugfml....... 194.232nm
| [ttty 100ugfml...... 231 .604nm
< PR 25ugiml....... 196.090mm
Yo 280ugiml.. . 292.4020m
IV nsseiain 100ugimi.......213.856nm

Trace Metals 1T

L s T 100mi
WP-3-500 Rl ol S00mi
Matrix 2% HMNO;

Conc. Wavelength

Element {ug/ml) (mmj)
Sk, o 20ugimi.......217.581nm
A 10ug/ml.......328.068nm
3 N R 20ugfml._..... 351.924nm
Trace Metals 111

PN s s i 100mi
MAM-G-500 ..o S00mi

Matrix 2% HMNO;
Conc. Wavelength

Element  {ug/ml) {nm)
Ba.... L200ughmi. ... 233.527Tnm
Ca.. S0cagiml.......317.933nm
Mg........... 100ugimil....... 279.553nm
Mo S00ugfml....... 202.030nm
. 100ugimi....... TEE 430nm
Ma ...........500ugfml....... 588 592nm
Set of 3 Trace Metals

TM-SET

Includes one of each:
WP-15 WP-3 MN-6

Alternate Water Pollution and
Wastewater Standards for ICP and AA

H

Alternate Metals I

WP-11-500...... R
Matrix 2% HNO

Conc. Wavelength

Element  {ug/ml) {nm)
Bl s 20ugiml.......396.152nm
Sb.............5ugfml.......217.581T0m
B Sugimil.......313.042nm
Co 10ugymi 228.616nm
CU e 10ugfml....... 324 754nm
Fe........20ug/mi.... 259 9400m
Mr 10ugimi 257 .610nm
MNi........= 10ug/mil....... 231.604nm
T Sugm 351.924nm
W s 20ugfmi....... 292 402nm

...... 2 13, B560m

Alternate Metals 111
MM e o . 100mi
hAR-4-500 S00mI

Matrix 2% HNO:,
Conc.  Wavelength

Element (ug/mi) (nm)
Ca.........500ugfml 317.8933nm
Mg.......ccce 100ugfml....... 279.553nm
Ko 100ugfml....... 766 490nm
Ma...... LS500ug/mi.......589.592nm
AM-SET
Includes cne of each

WP-11

MR-4



Solution Standards for
lon Chromatography
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High-purity starting materials

18 Megohm (ASTM Type 1) Water
Pre-cleaned and leached bottles
+ Triple-Checked for reliability
Sold in 100 ml guantities

-

SPEX Industries introduces a complete line of anion
standards for lon Chromatograpny (IC) which includes SPEX-
IOM standards, off-the-shelf instrument check standards, and
custam anion solution standards {(available upon reguest).
These SPEX-IOM slandards can be used in conjunction with
LIS EPA Test Method 300.0 {August 1981) and ASTM Method
04327 for analysis of drinking water, surface waler, mixed
domestic and industrial wastewater, groundwater, reagent
watar, solids (after extraction), and leachates (when no acetic
acid is used).

As with all SPEX Plasma-Grade Standards, every SPEX-10M
Standard is prepared under the unique SPEX Triple-Checked
Quality Assurance Pragram. Only SPEX-ION standards are
checked threes ways:

= DC ARC trace metal analysis of starting materials.

= Classical “wet"” assay for major constituents
(where applicable).

= IC check for major anion(s).

All of the results are then reported directly on the correspond-
ing certificate of analysis, including traceability to the United

Anion Concentration
Catalog # Matrix ug/mi
Bromide

AS-BRI-2Y MaBr in HzO 1,000ugmi
Chioride

AS-CLI-2Y MaClin HaCr 1,00Cug/mi
Fluoride

AS-FI-2v MaF in HxQ 1.000ug/mi
Mitrate

AS-MO39-2Y MaMOy in Ha 1,000ug/mi
Mitrite

AS-MNO29-2Y MaMCs in HaOr 1.000ug mi
Phosphate

AS-POAG-2Y KH-PO, in HaO 1.000ug mi
Sulfate

AS-5049-2Y ka3, in HzO 1,000ugmi

Cautlon: To avoid contamination, DD NOT sample directly from the SPEX-10M
standard botthe. SPEX recommends first pouring an alliguat inte a disposable
nan=cortaminating canlainer for subsequent usa.,

Slales Mational Institute of Standards and Tachnology SRM's

(where available).

lon Chromatography
Instrument Check Standards

Instrument Check Standards

lan Chromatography Instrument Check Standards are
solutions of analytes used to calibrate the instrument's
response with respect o analytic concentration, The
calibration curve can be required to be verified on each
working day and/or whenever the anion is changed. For
use in the US EPA Test Method 300.0 {August 1991) and
ASTM Method D4327,

IC Instrument Check Standard 1

ICMI-100 100l
Matrin HaO
Anion Concentration
{ug/mil)
EF o oo e 30ugmi
EoiGiinniaminn nsin s o gl
L S TN 100ugfmi
HPOT o) 150ugimi
S05 ... ... 150ug/m

1C Ingtrument Check Standard 2

ICMIXZ-100 ..o 100mil
Matrix HoO
Anion Concentration
(ug/mi)
B 400ugyml
2 200ug/mil
o e e e e 100ug/mi
MRS i 400ug/mi
HPEE s BOOug M



Matrix Modifiers

Matrix Modifiers

SPEX offers a variety of high purity matrix modifiers for
Graphite 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 optimum
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.

Catalog Starting
Number Description Material Quantity
; Mickel Nitrate Solution

MMRI4-100 5% (50,000 pom) Micksl in 5-10% HNO; Mi 100mi

RMINI4-500 5% (50,000 pom) Mickel in 5-10% HMNO; Mi 500m|
Ammonium Phosphate Soelution

RMPA-1C0 40% (400,000 ppm) Ammonium Phosphate in H2O0 (MHg)=HPO, 100ml

MMPS-500 40% (400,000 ppm) Ammaonium Phosphate in Ha0 (MHg)HPO, 500m!
Calcium Mitrate Solution

MMCAZ-100 2% (20,000 ppm) Calcium in 5% HMO CalND4)s » 4H:0 100m

MMCAZ-500 2% (20,000 ppm} Calcium in 5% HNO5 Ca(MOs)z = 4H:0 500mil
Lanthanum Nitrate Solution

MMLAZ-100 5% (50,000 ppm) Lanthanum in 2-5% HNOq Laz0s 100mi

MMLAZ-500 5% (50,000 ppm) Lamthanum in 2-5% HNOy Lapis S00mi
Lanthanum Chioride Solution

MMLAT-100 5% (50,000 ppm) Lanthanum in 2-5% HCI Laa0sy 100l

MMLAT-500 5% (50,000 ppm) Lanthanum in 2-5% HCI Laa0x S00ml
Ammonium Mitrate Solution

MMNO2-100 5% (50,000 ppm) Ammonium Nitrate in 2% HNO; NH;NO; 100m

MRNO2-500 5% (50,000 pprn) Ammaonium Mitrate in 2% HNOy MH MO S00mi
Palladium Mitrate Solution

MMPDE-100 2% (20,000 pom) Palladium in 5-10% HNOs P 100l

Ak PA-500 2% (20,000 ppm) Palladium in 5-10% HNO, Pd 500mil
hagnesium Mitrate Solution

MARAG 2100 2% (20,000 ppm) Magnesium in 2-5% HNOg Mg 100miIl

MAMMGE2-500 2% (20,000 pprm) Magnesium in 2-5% HNO, Mg A0
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