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/W/HEN ONE IN A MILLION ISN'T GOOD ENOUGH. . .

The great precision, sensitivi
analysis of mulli-element mixture
and ICP-MS insirumentation have ma
their widespread use in environmenta
ngricuhumi, semiconductor, metallurg
and biclogical laboratories. Advancement
in ICP speciroscopy over recent years
have extended limits of detection into the
low PPB |parts per billion) range. The
ICP-MS technique has provided even
greater sensilivity, extending detection
limits routinely into the low PPT |parts per
trillion) range. Mo longer is one in a
million good enoughl

SPEX Chemical is proud to introduce
Claritas PPT, a new class of cerfified
inorganic reference standards designed
specifically for today’s new genera-
tion of high performance ICP and
ICP-MS instrumentafion. Bosed on exten-
sive development, our chemists have
formulated this new line of high purity
standards for user convenience and
stability, while providing documentation
tailored to the new low levels of detection.

The Claritas PPT selection of standeords
includes a complete series of single- and
multi-element solutions, many designed
for use with US EPA Methods 6020 CLP-M
ond 200.8. These solufions are made
with the highest purity materials availoble
and ore tested on our state-of-the-
art ICP-M5 under an internationalky

aceredited 180 9001 quality assurance
program. For aver forty years, our commit
ment to quality has made SPEX Chemical
the leading manufacturer of inorganic
reference standards.

Every Claritas PPT standard is supplied
with a comprehensive Cerlificate of
Analysis which reports actual measured
values in the final solution cof both
the major analytes and up to 45 trace
element impurities at PPT levels.
As abways, each certificate includes
NIST documentation and information
regarding the methods used. SPEX
Chemical will guarantee the stability and
accuracy of each Claritas PPT standard
to £0.5%, averaged labeled analyte
concentrations, for one full year from
dote of shipment.
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INGLE-ELEMENT SOLUTION STANDARDS
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Matrix » 100 mL

- AlNO3z)g * 9 HO in 2% HMNCy

- 5b in HpC/0.6% Tartaric Acid/ir HNO4
- H3As04 * Y2 HpO in 2% HNC4

. BaCO4q in 2% HNO4q

. Beg4O[CoH305)4 in 2% HNO5

. Bi in 2% HNOq

. Cd in 2% HNO4

. CalNO3g)z in 2% HNO4

.. Cr{NO3)3 * 9 HoO in 2% HNO5
.. CoCOg in 2% HNO3

.. Cuin 2% HNO3

CIGES-148Y. . ...
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- [NH)oGeFy in HoO/tr HF
. Auin 2% HCI

Inin 2% HNO3

- FelMNO3)3 in 2% HNO4

- Pb{MNO3)o in 2% HNOq

- Mg(NQ3)a in 2% HNO4

- Mn{CoH305)3 * 2 H0 in 2% HNO3
. Hg in 10% HNOq

- [NH )9 MeOy in HaO

. Niin 2% HNO4

- KNQ3 in 2% HNOC4

. RhClg * 3 HoO in 2% HCI
. 5c903 in 2% HNO3

. Sein 2% HMNO4

. Agin 2% HNOj

- MagCOq in 2% HNO+

- Tby Q7 in 2% HNO4

- TINO3 in 2% HNOq

- Th{NOg) 4 * 4 HaO in 2% HNO5
- 3nin 1% HNO9+1% HF
- [NHg)oTiFg in HaO/tr HF
. U30g in 2% HNO4

- NH4VO3 in 2% HNO5
-¥203 in 2% HNO;

- Znin 2% HNO3




ULTI-ELEMENT SOLUTION STANDARDS

Tuning Solution

Instrument Check Standards

Far ICP-MS instrument tuning and mass calibro-
tion prior to analysis. A dilution of 100 fold o
1000 fold, depending on the sensitivity of the
instrument, is suggested. Dilute with equal parts
of Claritas PPT Nitric Acid Blank and Water
Blank to yield a 1% nitric acid matrix.

Tuning Solution 1

Catalog #: CL-TUNE-1 = Vol: 100 mL

Contents: 10 pg/ml: Ea, Be, Ce, Co, In, P, Li, Mg, Fh, T, U, ¥
Matrix: 2% HNO4/5% HC

Instrument Calibration

For preparation every twe weeks or os need-

ed. Dilute to the cancentralion appropriate for

the instrument with equal parts of Claritas PPT

Mitric Acid Blank and Water Blank.

Instrument Calibration Standard 1

Catalog #: CL-CAL-1 = Vol: 100 mil

Contents: 2 pg/nl: & S, As, Ba, Be, Td, O, Co, Cu, Pb, #n,
Mo, Ni, Se, Ag, T, Th, U, ¥ Zn

Muatriz: 2% HNOq/r Tarlaric Acd

Instrument Calibration Standard 2

Catalog #: CL-CAL-2 = Vol: 100 mL

Contents: 100 pg/ml: A, 55, As, 8o, Be, Cd, Co, Tr, Co, Cu, Fe,
P, Mg, Mn, ta, Mi, K, Se, Ag, Mo, B, T, %, TV Zn

Matrize: 5% MO/ Tartaric Acid /i HF

Contract Required
Detection Limits

To verify linsarity near the Confract Required
Detection Limit [{CRDL), a standard must be run
ot twa times the CRDL, This standardization is
performed at the start and the end of sach
surnp|e c:n4:||~,r5i5 run, or at least hwice in each
eight hour shift.

Contract Required

Detection Limits Standard

Catalog #: CL-CRDL-1 = Viol: 100 mL
Contents:

500 pgml: Ca, Mg, K, Mo 2.5 pg/ml: Cu

30 g/l Al B 2 pg/ml: Zn

10 pg/ml: Fe 1.5 pg/mL: Mn

& pg/ml: Sb 1 poyfenl: &s, Cr, Ag, T
Spasml: Co, ¥ 0.5 pg/mL: Be, Cd, Se
4 pg/fml: Wi 0.3 pg/mL: Pb

Matrix: 5% HNC /i Tortoric Acid

For testing the calibration curves as Initial
Calibration Verification (ICV) and Cantinuing
Calibration Verification {CCV) salutions. The
standards may be mixed and diluted as required.
Instrument Check Standard 1
Catalog #: CL-1CS-1 = Vol: 100 mL
Contents: 10 pg/ml: Al 5b, As, ba, Be, Cd, Cr, Ca, Cu, P,

i, Mi, Se, Ag, TL V. In
Matrix: 2% HNO-/ir Tortoric Acid

Instrument Check Standard 2
Catalog #: CL-1C5-2 # Vol: 100 mL
Contents: 10pg/ml-Hg

Matriz: 2% HNO4

Instrument Check Standard 3
Catalog #: CL-1CS-3 = Vol: 100 mL
Contents: 200 pg/ml: Co, Fe, Mg, K, Na
Matrix: 2% HNOy

Instrument Check Standard 4
Catalog #: CL-1C5-4 = Viol: 100 mL
Contents: 10 pg/nl: Mo, Th, U

Matriz: 2% HNOy

Instrument Check Standard 5
Catalog # CL-1CS-5 = Vol: 100 mL
Contents: 10 pg/nl: Ma, 5, 5n, Ti

Matriz; % HNOq/k HF

Set of Instrument Check Standards
Catalog #: CL-ICS-SET

Includes one of each: CL-1CS-1, CL-ICS-2,
CL-ICS-3, CL-IC5-4,
CL-ICS8-5




Interference Checks

Memory Test Solutions

Designed to confain known concentrations of
elements that will demonsirate the magnitude
of interferences, and provide an adequate test
for necessary corrections. Working solutions
should be made at least weekly of a ten fold
dilution of CLINTA1 and a solution containing
a ten fold dilution of CLINT-A1 and a 100 fold
dilution of CLINTE1.

Interferents A
Catalog #: CL-INT-A1 = Vol: 100 mL

Contents:

21215 pg/ml: O 2000 pg/ml: C

3000 pg/ml: Co 1000 pg/ml: Al Mg, P K, 5
2500 pa/ml: Fe, No 20 pg/l: Mo, Ti

Matriz: 3% HNO/ir HF

Analytes B

Catalog # CL-INT-E1 = Vol: 100 mL
Conlents:

20 pg/ml: Cr, Co, Cu, Mo, NI,V 5 pg/ml: Ag
10 pg/ml: As, Cd, Se, In

Matriz: 2% HNCIH

Set of Interference Check Standards
Catalog #: CL-INT-SET
Includes one of each: CL-INT-Al, CL-INT-E1

Spike Sample Analysis

Designed for addition to a matrix blank prior
to digestion ter both water and sail. An aliquot
of the respective Spike Standard should be
added to produce the proper concentration
levels in the digestate.

Spike Sample Standard 1 (water)
Catalog #: CL-SPIKE-1 = Vol: 100 mL

Contents:
500 pa//ml: Fe 50 pg/ml: As, P
250 yg/ml: Bo, In 25 pgmi: Be, Cd, Se, Ag, T

100 pg//ml: Sb, Cr, Co, Cu, Mn, Ni, ¥
Matriz: 5% HNOs/ir Tarbaric Acid/ir HF

Spike Sample Standard 2 (soil)
Catalog #: CL-SPIKE-2 » Vol: 100 mL

Contents:

230 pg/ml: Bo, Cr, Cu, In 100 pg/ml: 5b, Co, Pb
150 pg/m: V 50 yg/at: As, Cd

125 oyl Ni 25 pgfml: Be, Se, Ag Tl

Matrix: 5% HNO+/i Tarkoric Acid)/y HF

To identify or confirm the maximum concentra-
tion of an analyte that does not cause a memory
effect greater than CRDL. The test solutions are
not analyzed directly; equal volumes of the
two are mixed and then infroduced info the
instrument for a normal sample exposure time.
A blank is then run o confirm that all analyte
memory effects are below the CRDL.

Memory Test 1

Catalog #: CL-MEM-1 = Vol: 100 mL

Conlents:

1000 pg//ml: &, Co, Fe, Mg, K, No

20 pg/ml: As, Ba, Be, Cd, Cr, Co, Cu, Pb, Mn, Ni, 32, Ag, TI, V. In
Mairizc: 3% HNOq

Memory Test 2

Catalog #: CL-MEM-2 » Vol: 100 mL
Contents:

7200 pg/ml: C1 1000 pg/ml: B, 5
2000 pg/ml: C 20 pg/ml: S, Mo, Ti
Mertrix: H?CI.-‘!T HF

Set of Memory Test Solutions

Catalog #: CL-MEM-SET
Includes one of each: CL-MEM-1, CL-MEM-2

Calibration and Matrix Blanks
May be used for dilution or to establish base

lines. The calibration, reagent, and rinse blanks
are prepared by diluting the appropriate acid
with water and any necessary internal standards
to produce the required acid concentration,
generally 1% HNO3.

Nitric Acid Blank
Catalog #: CLBLK-HNO3 = Vol: 100 mL
Matriz: 2% N in ASTM Type I Waer

Hydrochloric Acid Blank
Catalog #: CLELK-HCL = Vol: 100 mL

Marbriae: 2% HClin ASTM Type I Woler

Water Blank
Catalog #: CLBLK-H20 = Vol: 100 mL

Matris: ASTM Type | 'Water, 18 megohm




Custom
Standards

0w p|c:|smc|
labs face exactly

the same samples
UI'I'EI prob|ems, ar
have precisely the
same requirements,
In the real world
you have trace ele-
ment determinations
in the presence of
one or several major
conshituents, varying
interelement effects,
malrix effects. . the
list goes on and on.
These problems
become increasingly
important as you ga
for lower limits of
detection,

A Claritas PPT

custom solution

standard can remove
some of these vari-
ables. Cur chemists
will be happy to
discuss your specific
application, and
then custcmize the
most compatible,
shelkstable mixtures,
As abways, we will
guarantes your
Claritas PPT
custom salution
standard for one full
vaar from date of
shipment and supply
certified concentra-
fion and impurity
onalysis. For further
information, please
contoct our soles
department.

Internal Standard Stock Solutions

May be used to monitor and cormrect for
changes that coour from differences between
standards and samples. Since environmental
samples often contain significant amounts of
Lithium, isctopically enriched 5% Lié can be
analyzed as an internal standard, avoiding the
signal from the Li7 peak.

Multi-element Internal Standard
Catalog #: CLISS-1 = Vol: 100 mL
Contents: 10 yo/rl: 8, Ho, b, lig, 3¢, Th, ¥
Matriz: 2% HMOy

Single-element Internal Standards
Each 10 pg/mL # Vol: 100 mL

Bismuth in 2% HNOg ... ... ... . CLBI2-1AY
Germanium in HoQ ... L. L CLGES-1AY
Indium in 2% HNOGq ... .. .. .. CLMN2-1 AY
Rhodivm in 2% HCL .. ... ... .. CLRH1-1AY
Scandivm in 2% HNOs3. . . - CLSC2-1 47
Terbium in 2% HNOg. ... ... ... CITB2-1AY
Yitrium in 2% HNO5 . .. ... ... .. Cly2 147

Quality Control Standard

May be used to check the standard curve, the

procedure for interelement correction and other
spectral interferences,

Quality Control Standard 21

Catalog #: CL-QC-21 » Vol: 100 mL

Contents: 100 pg/ml: Sk, As, Ba, Cd, Ca, Cr, Co, Cu, Fe, M, L,
Mg, M, Mo, B, e, 56 71T, 2n

Matrix: 5% HHOy

Gold Blank Standard

May be run between samples to reduce the
memory effect arising from mercury. It is recom-
mended that a sclutien of gold be run which is
five times the concentration of the mercury in the
prior sample.

Gold Blank Standard 1

Catalog # CLAUI-1Y = Vol: 100 mL

Contents: 100 pg/nl: Ay
Matrix: 2% HJ

NI PPT

Contract Laboratory Program
Modification (CLP-M) Set

Set of 15 standards for use with US EPA
ICP-MS Method 6020 CLP-M
Catalog #: CL-CLPM-SET

Includes one of each: CL-TUNE-1, CL-CAL-1,
CL-CAL-2, CL-SPIKE-1, CL-SPIKE-2, CL-1CS-1,
CL-ICS-2, CL-IC3-3, CL-IC3-4, CL-ICS-5,
CL-INT-Al, CL-INT-B1, CL-CRDIL-1, CL-MEM-1,
CL-MEM-2

Multi-element Solution Standards

Designed to contain virtually every elemeant

in the mass spectrum for concentration
varification checks.

Multi-element Solution 1

Catalog #: CLMS-1 + Vol: 100 mlL

Contents: 10 pg/ml: Ce, Dy, Er, Eu, Gd, Ha, Lo, Lu, N4, Fr, Sm,
S, Th, Th, Tm, ¥, ¥b

Mattrix: 5% HNOy

Multi-element Solution 2

Catalog # CLMS-2 = Vol: 100 mL

Contents: 10 pg/ml: &, As, Bo, Be, Bi, Cd, Co, T, O, Co, Ty,

Ga, In, Fe, P, L, Mg, M, Ho®*, Mi, K, R, Se, Ag, No, 5 T U Y 2n

Matriz: 5% HNOy

*Metzury is supplied o5 o ssporate solution dus to
incompatibility with ather elements.

Multi-element Solution 3

Catalog # CLM3-3 = Vol: 100 mL
Contents: 10 pg/nl: 5b, A, H, I, P, B, Bh, Ry, T, Sn
Matrix: 10% HI

Multi-element Solution 4

Catalog # CLMS-4 = Vol: 104 mL

Contents: 10 pg/ml:B, Ge, Mo, Nb, B Be, 5, 5, Ta, Ti, W, Ir
Matrix: HyO/r HF

Multi-element Solution 5

Catalog #: CLMS-5 = Vol: 100 mL
Contents: 10 pg/mL: Be, 8, Ce, Co, In, P, My, Ni, U
Matrix: 2% HNO3
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Ir 10
Fe 100 | 10 200 2,500 500 1,000 100 10

Pb 101 20 | 100 (03|10 50 {100 20 100 10 10
Li 10 10 | 100 10

Mg 10 100 | 500 200 1,000 1,000 100 10 10
Mn 20 100 15 (10 0 | 100 20 100 1

Mo 20 | 100 10 (10 | 20 0 100 10
Ni 01700 4 |10 0 (106 (125 | 20 100 10 10

P 1,000 1,000 10
K 100 | 500 200 1,000 1,000 10

Rh 10 10

Ru 10
Sm 10
Sc 10 1]
Se 20 (100 (057710 10 (25 |25 | 20 100 10

Ag m oo 10 S5 | B (B |0 10
MNa 100 | 500 200 2500 1,000 0
Sr 100 10 100 10
5 1,000 1,000 10
Ta 10

Tl 10|20 (100 1 | 10 5|5 [0 100 10

Tm 10
Sn 100 10 10
Ti 100 10 | 1] 100 10
w 10
u 0| 20 10 (1] 1]
v M oio0 | 5 0 20 )00 | 150 | 20 100 10
Yh ]

In 20 (w0 | 2 10 10 | 250 | 250 | 20 100 10
Ir 10
All concentrations stated as pg/mL.




ORDERING INFORMATION:

Orders may be phoned in from B a.m. -
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.

TELEFHONE:
1-908-549-7144
OR TOLL FREE:
1-800-LAB-SPEX
{1-B00-522-7739)

FAX:
1-908-403-2647

ADDRESS:

SPEX Chemical

Sales Department
203 MNorcross Avenue
Metuchen, NI 08840
USA

PRECAUTIONS:

SPEX Chemical products are not for any
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