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IonPac® AS21 Anion-Exchange Column

Determination of Perchlorate Using the lonPac AS21 and MS/MS Detection
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SIM m/z99 — 83
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Eluent:

Temperature:

Flow Rate:
Inj. Volume:
Diversion:

Detector:
Peaks:
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Minutes

lonPac AS21, 2 mm

200 mM methylamine

30°C

0.35 mL/min

100 ul

Eluent divert valve before detector to send common anions
(e.g., chloride, bicarbonate, sulfate) to waste (open

until 2 min prior to elution of perchlorate)

Triple quadrupole MS/MS

1. Perchlorate 2.0 ug/L (ppb)

The lonPac AS21 hydroxide-
selective, anion-exchange column is
designed for the fast separation of
perchlorate in drinking water,
groundwater, and other matrices prior
to detection with MS or MS/MS. The
AS21 2 x 250 mm column format was
specifically developed for LC-MS or
LC-MS/MS compatibility to allow use
of volatile mobile phases such as
methylamine. Also, the AS21 can be
used with Reagent-Free™ lon
Chromatography (RFIC"™) eluents
in combination with suppressed
conductivity detection prior to MS
detection. The lonPac AS21 is the
specified column in U.S. EPA Method
331.0. The AS21 is ideal for the
separation of a variety of environ-
mental anions including arsenate,
tungstate, chromate, iodide,
and perchlorate.
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Performance

e Recommended anion-exchange
column for fast separation of

perchlorate prior to MS or
MS/MS detection

e Optimized for methylamine or
hydroxide mobile phases

e Specified column for U.S. EPA
Method 331.0

e Optimum capacity: 45 ueq per
column (2 x 250 mm column)
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e Qperate at ambient or elevated
temperatures; column selectivity
optimized for a 30 °C operating
temperature to ensure reproducible
retention times

e Compatible with HPLC organic
solvents that optimize the perfor-
mance of the electrospray interface
(ESI) to an MS or MS/MS detector,
modify column selectivity, or that
allow effective column cleanup

Now sold under the
Thermo Scientific brand
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High-Efficiency Particle Structure
Dionex has developed the IonPac
AS21 column using a new polymer-
bonding technology. The stationary
phase consists of a novel hyper-
branched anion exchange condensation
polymer, electrostatically attached to
the surface of a wide-pore polymeric
substrate. The substrate is surface-
sulfonated in exactly the same manner
as other Dionex latex-coated, anion-
exchange packing materials. However,
in this anion-exchange resin,
alternating treatments of epoxy
monomer and amines produce a
coating that grows directly off the
surface of the substrate. Figure 1
illustrates a model of the resin
structure. The resin capacity is
controlled through the number of
alternating coating cycles. The
resulting polymer is extremely
hydrophilic and therefore has excellent
selectivity for both methylamine and
hydroxide eluents, allowing the use
of lower eluent concentrations. The
TonPac AS21 column capacity
(45 peq/column) and selectivity
were optimized to determine trace
perchlorate in drinking water matrices.

Determination of Trace Perchlorate in
Drinking Water Using LC-MS/M$S
Perchlorate (originally as
ammonium perchlorate), which is
widely used in the manufacture of
rocket propellants, has been found in
drinking waters in areas where
aerospace materials and munitions
have been manufactured and tested.
Perchlorate is a potential health
concern because it interferes with the
production of thyroid hormones. The
IonPac AS21 column was designed
for the fast analysis of low-level
perchlorate prior to MS or MS/MS
detection. The IonPac AS21 is the
specified column in U.S. EPA Method
331.0 for the determination of trace
perchlorate using LC-MS or
LC-MS/MS. Figure 2 shows the
determination of trace perchlorate in a

~

Conceptual illustration
of surface modification

J
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Figure 1. Structure of an lonPac AS21 packing particle.

Column: lonPac AS21, 2 mm Parameter
Eluent: 200 mM methylamine lon Source
Temperature: 30 °C Polarity
Flow Rate: 0.35 mL/min Sheath Gas (N,)
Inj. Volume: 100 ub Aux Gas (N,)
Diversion: Eluent divert valve before detector to send Capillary Voltage
common anions (.g., chloride, bicarbonate, sulfate) Capillary Temp
tg w;ste (open until 2 min prior to elution of perchlorate) Spray Voltage
Detector: Finnigan LCQ Deca lon Trap MS i leig
) Multipole Offset
Peaks: 1. Perchlorate 2.0 ug/L (ppb) R
Multipole2 Offset
Multipole RF Amp
Entrance Lens Voltage
100 5 Coarse Trap dc Offset
Fine Trap dc Offset
Analyzer Temp
Multiplier Voltage
Mass Range
Injection RF
Collision Energy
g SIM m/z99— 83
S
0 T T T T T T T 1
0 4 12 13
Minutes

LC-MS/MS
Electrospray
Negative
80

20
-23V
275 °C
6.00 KV
=35V
9.00V
68V
1250V
120
44,00V
1017V
1015V
26 °C
-930V
Low
m/z50
52%
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Figure 2. Determination of perchlorate using the lonPac AS21 and MS/MS detection.




drinking water sample using a 200 mM o orPac AG21 AS21 2
. . olumn: onrac 0 ,Z2mm
methylamine mobile phase. Sub-ug/L Eluent: 15 mM potassium hydroxide
(ppb) concentrations of perchlorate are Eluent Source: EGC II KOH with CR-ATC
easily detected using MS/MS detection. ;éom";;zt;re gbsfcmu min
Minimum reliable quantification levels of I, Volume: 100 1l
perchlorate using the AS21 and LC-MS/ Matrix Diversion: 0-6.5 min.
. Aucxiliary Pump Solvent:  50/50 acetonitrile/water
MS are typically less than 50 ng/L. (ppt). Auxiliary Pump Flow Rte: 0.3 mL/min
Detection: (A) Suppressed conductivity,
Determination of Trace Perchlorate RIS LAy RO gEEsIon,
. external water mode
Using IC-MS (B) Mass spectrometry
The IonPac AS21 can also be MS Instrument: MSQ™ Plus
used for the determination of trace 600 1 MS Condtions: =23, (VRS0
i (R) Matrix: Drinking Water
perchlorate using IC-MS and IC-MS/MS Internal Standard: Perchlorate-'80, 1 ug/L (ppb)
with a potassium hydroxide mobile S ) Peaks: 1. Chloride -

. . . 2. Sulfate =
phase. This method combines RFIC with A 3. Perchiorate ]
matrix diversion of common salts prior to 0
MS detection. This method is very 8,000] ISTD = Inernal Standard
sensitive and selective when used for the (B) SIM m/z99 *ci'%0, 3
determination of perchlorate isotopes p—

(mass 99 and mass 101) as shown in
Figure 3. Minimum reliable quantification 0
limits for perchlorate using the AS21 in 3,200
an IC separation mode with either MS or (B) SIM m/z101 *"c1"%0, 3
MS/MS detection are typically 50 ng/L. R
(ppt) or less.
0

Determination of Environmental 8,000 51
Anions Using Suppressed Conductivity Al ey = R 3
Detec“ﬂn counts

The AS21 column can be used
with suppressed conductivity detection 0 -—
for the determination of environmental 0 6 12 21061
anions, including the common Minutes

inorganic anions plus arsenate,
tungstate, chromate, and perchlorate.
Using an isocratic potassium hydroxide

Figure 3. IC/MS determination of perchlorate in drinking water using the lonPac AS21 column.

eluent generated by the eluent generator,

. Column: lonPac AG21, AS21, 2 mm
these analytes can be separated in Eluent; 15 mM potassium hydroxide
approximately 16 min, as shown in 79 Eluent Source:  EGC Il KOH cartridge with CR-ATC

. Temperature: 30 °C
Figure 4. L Flow Rate: 0.35 mL/min
Inj. Volume: 2.5 uL
Detection: Suppressed conductivity,
. ASRS ULTRA I1, 2 mm,
6 AutoSuppression® recycle mode
Peaks: 1. Fluoride 2 mg/L (ppm)
us 2 39 9 2. Chloride 2
10 3. Nitrate 5
4. Carbonate =
5. Sulfate 5
6. Tungstate 30
4 7. Chromate 30
8. Perchlorate 30
4 9. Phosphate 30
! ! ! 1 10. Arsenate 30
0 5 10 15 20
Minutes
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Figure 4. Analysis of environmental anions using the lonPac AS21 column.



SPECIFICATIONS

ORDERING INFORMATION

Dimensions: To order in the U.S., call 1-800-346-6390, or contact the Dionex
lonPac AS21 Analytical Column: Regional Office nearest you. Outside the U.S., order through your
2 230 i local Dionex office or distributor. Refer to the following
IonPac AG21 Guard Column: part numbers.
2 x 50 mm

Wit Qe PR Analytical and Guard Columns

3000 psi IonPac AS21 Analytical Column (2 x 250 mm) ..
TonPac AG21 Guard Column (2 x 50 mm) ...........

.... AN 063009
.. PAN 063071

Mobile Phase Compatibility:
pH 0-14; 0-100% HPLC solvents

Substrate Characteristics:

Analytical Column:
Supermacroporous resin
Bead Diameter (um): 7
Pore Size: 2000 A
Cross-Linking (%DVB): 55%

Guard Column:

Microporous resin

Bead Diameter (um): 11

Pore Size: <1 A
Cross-Linking (%DVB): 55%

Ion-Exchange Group:
Functional Group: Alkanol
quaternary ammonium ion

Functional Group Characteristics:
Hydrophobicity: Ultralow

Capacity:
45 ueq (2 x 250 mm column)
1.5 peq (2 x 50 mm column)

Column Construction:
PEEK with 10-32 threaded
ferrule-style end fittings. All
components are nonmetallic.

MSQ is a trademark of Thermo Electron Corporation.
Reagent-Free and RFIC are trademarks, and AutoSuppression and
TonPac are registered trademarks of Dionex Corporation.
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