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1 Introduction

The Aridus II" Desolvating Nebulizer System is designed primarily for ICP
mass spectrometry. The Aridus I[I" incorporates a C-Flow PFA
(perfluoroalkoxy) microconcentric nebulizer, which provides low sample flow
rates (approximately 50, 100, or 200 microliters/min.). The nebulizer is
constructed entirely of inert materials and is suited for use with acidic and
alkaline solutions. Solutions may contain nitric acid (HNO3), hydrochloric acid
(HCI), hydrofluoric acid (HF), or ammonium hydroxide (NH4OH).

Sensitivity is improved with the Aridus II™ system by enhancing analyte
transport efficiency and reducing solvent loading to the plasma. With
conventional pneumatic nebulization, injected water vapor causes oxide and
hydride polyatomic ion interferences in ICP-MS; organic solvent vapor loading
causes carbide polyatomic ion interferences as well as plasma instability and
carbon deposition on ICP-MS sampling cones. Using the Aridus II" system for
sample introduction greatly reduces these problems. It is strongly noted that
the degree of sensitivity enhancement is dependent on the type of ICP-MS used
and the area of application.

Functionally, liquid sample is nebulized into a PFA spray chamber using a
C-Flow PFA microconcentric nebulizer operating at a sample uptake rate of
approximately 100 pL/min and an argon nebulizer gas flow rate of 0.7 to 1.1
L/min. The spray chamber is heated to help reduce the formation of solvent
droplets inside the spray chamber. The spray chamber is also drained by a
built-in peristaltic pump. The nebulizer gas flow then transports the aerosol
from the spray chamber to a heated inert fluoropolymer tubular membrane.
Solvent vapor passes through the membrane and is removed by an exterior
flow of Ar gas (sweep gas). Analyte continues through the middle of the
membrane tube to the ICP-MS instrument. An external view of the Aridus II"”
Nebulizer System is shown in Figure 1-1.
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About This Book

This document describes the procedures for installing, using, and maintaining
the nebulizer system.

This manual covers the following products:

» CETAC Aridus II" Desolvating Nebulizer System

CHEMICAL INJURY HAZARD

The Aridus II” Desolvating Nebulizer System is intended for use only by
qualified operators who have been trained in safe laboratory practices.
Make sure you know the hazards associated with all of the chemicals you
are using, and take the appropriate precautions. Exposure to laboratory
chemicals may result in serious injury.

Aridus II"™ System Overview

b Aridus 11

Figure 1-1. Aridus II" Desolvating Nebulizer System.
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Chapter 1: Introduction

The following standard components/accessories are included with each
Aridus II" system:

» ICP-MS interface kit: All parts to interface to the operator’s ICP-MS,
including torch adapter, fittings, and tubing.

> Rinse kit: Contains membrane rinse accessories and a tubing kit that
connects to the necessary ports.

> Spare fuse Kit: Contains replacement fuses for the Aridus II™.

» Gas-line tubing kit: Contains all the necessary tubing to interface the
argon sweep gas and nitrogen addition gas to the Aridus II™.

» C-Flow PFA Nebulizer: One low-flow microconcentric nebulizer. A 100
microliter/min nebulizer is standard. A 50 microliter/min or a 200
microliter/min nebulizer are also available.

» Nebulizer Flush Kit: Flush kit for cleaning the C-Flow PFA nebulizer.

NOTE:

Contact CETAC Technologies if you need additional accessories or added
features to integrate the Aridus 1™ with your analytical system or if your
laboratory has unique requirements. Research and development of new
features and accessories for the Aridus I, often inspired by customer
requests, is a continuing activity of CETAC Technologies.

|
Aridus II™ Specifications

Nebulizer: C-Flow PFA; 50, 100 or 200 pL/min
Inert Desolvating Membrane:

e ArSweep Gas: 0to 11.0 L/min

e Nitrogen Gas: 0 to 50 mL/min

e Membrane Oven Temperature: 160°C
Spray Chamber: PFA with pumped drain

e  Spray Chamber Temperature: 110°C
Voltage (Switch-Selectable):

e 120VAC+/-10%,50/60 Hz, 6A

e 220VAC+/-10%,50/60 Hz, 3A
Dimensions (Without Autosampler):
e 336mWx248cmHx559cmD (13.2inWx9.8inHx 22 inD)
e  Weight: 10.5 kg (23.1 1bs)
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]
Where to Go for More Information

In addition to this manual, you can refer to the following resources:

» New versions of this manual may be available under “Service and Support”
on CETAC’s Web site:

www.cetac.com

» CETAC Technologies Customer Service and Support:
Phone: 1 (800) 369-2822 (USA only)
1(402) 733-2829
Fax: 1(402) 733-1932
E-mail: custserv@cetac.com

» The software and hardware manuals for the ICP-MS instrument you are
using.

10



2 Preparing for
Installation

Before you install the Aridus II" nebulizer system, you should evaluate the
physical arrangement of the laboratory to choose a suitable location. Once you
choose a location, you must carefully unpack the system prior to beginning the
installation.

|
Choosing a Location

Choosing a location for the Aridus II" involves evaluating the laboratory
environment for the availability of space and power. For the Aridus II" to
function optimally, the location you select must meet specific requirements
associated with each of these items. The following sections discuss space and
power requirements.

Space Requirements

Most analytical applications benefit from the shortest sample flow path. A one
meter length of FEP lined PVC tubing is provided to connect the Aridus II" to
the ICP-MS torch. Place the Aridus II" sample out port less than one meter
from the ICP-MS torch. The system without the ASX-112FR autosampler is 34
cmx 25 cm x 56 cm (W x H x D). Adequate space should be allowed for proper
ventilation.

Power Requirements

Place the Aridus II"™ within 1.2 meters of the power outlet. The Aridus II™ is
provided with a voltage selection switch on the bottom panel, right front. The
voltage may be selected as either 100-120 VAC +/- 10%, 50/60 Hz, 6A or 220-
240 VAC +/- 10%, 50/60 Hz, 3A. See Figure 2-1.

11
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Figure 2-1. Voltage Selection Switch

SHOCK AND FIRE HAZARD
The system must be plugged into an outlet which has a protective ground
connection.

Ensure that you position the system so that the power cord connector is easily
accessible (is not blocked), so the cord can be quickly disconnected if needed.
In case of hazard, the system should be disconnected from the power source.

Do not apply power until ready to operate the system.

____________________________________________________________________________|
ICP-MS Requirements

To achieve optimum performance with the Aridus II", the ICP-MS system must
meet factory specifications from your vendor and be in good operating
condition. Check the ICP-MS performance using the standard sample
introduction system before Aridus II" installation. If the sensitivity, oxide ratios
and overall performance do not meet instrument specifications, consult the
ICP-MS Operator’s Manual. If ICP-MS performance specifications are met, then
begin installation of the Aridus II System.

In order for the C-Flow PFA nebulizer to properly self-aspirate, a minimum
argon gas pressure of 420 kPa (60 psi, 4.2 bar) is required in the nebulizer gas
line. Ensure that the Ar gas supply for the C-Flow PFA nebulizer is from a
known, good supply. The argon nebulizer gas supply from the host ICP-MS is
typically used for the C-Flow nebulizer.

____________________________________________________________________________|
Gas Requirements

The argon gas supply for the Aridus II" sweep gas may be teed in from the
main ICP-MS instrument argon gas supply. Nitrogen gas must be supplied from
an external source at a pressure of at least 350 kPa (50 psi, 3.5 bar). Nitrogen
with a minimum purity of 99.995% should be used.

12
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Unpacking the Aridus IT™

Inspect external packaging upon receipt for signs of physical damage from
rough handling or abuse during shipment. Inspect all items during unpacking
and notify the carrier immediately of any visible or concealed damage. Remove
packing checklist from the shipping container, and check off items against it.
Leave accessories in the packing until you are ready to install them on the
Aridus IT".

Aridus II" Packaging
The Aridus II" system is shipped in several containers:
» One container holds the Aridus II" Desolvating Nebulizer System.

» A second container holds the 15 L trap bottle, the ICP-MS interface kit, and
the Aridus II" completion kit. This container also holds the QuickWash fast
washout accessory, if ordered.

» A third container holds the ASX-112FR autosampler, if ordered.

If the system is shipped or removed from storage during cold weather, allow
the packaged equipment to equilibrate to room temperature before opening
and exposing to warm, humid air. It is usually sufficient to provide four to eight
hours for this purpose.

EQUIPMENT DAMAGE FROM CONDENSATION

If condensation forms on or inside the Aridus Ilm, allow it to dry thoroughly before
connecting it to a power source and operating it. Failure to do so may cause
equipment damage.

NOTE

Keep the factory packaging in case the product ever needs to be returned or
shipped to another location.

13
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3 Installing the
Aridus IT™

To install the Aridus II", you must complete the tasks described in this chapter.

Ensure that the AC power is off (0 showing at the bottom edge of the
power switch) on the back of the Aridus II" before proceeding with
installation.

|
Establishing External Connections

The first step in the installation process involves connecting the Aridus II™ to
the power source and to the ICP-MS instrument. The following sections
explain how to establish these connections.

Connecting the Aridus II" to the Power Source

Voltage-specified power cords are supplied with each Aridus II™.

Use only these power cords or exact replacements.

To connect the Aridus II"™ to a power source, plug the cord into the power
module located on the back panel of the Aridus II". Then plug the cord into an
appropriate AC outlet (110 or 220 VAC £10%, 50/60 Hz depending on the
voltage selection).

Connecting the Aridus II" to the ICP-MS

Depending on the ICP-MS manufacturer and model, a torch adapter is supplied
for interfacing the Aridus II" to the ICP-MS. Adapters are available for all ICP-
MS instruments.

Alength of %" 0.D. FEP (fluorinated ethylene propylene)-lined PVC tubing is

connected to the torch adapter. Place the other end of this tubing onto the
SAMPLE OUT port located on the back of the Aridus II™. This end will be
equipped with a threaded nut and ferrules for attachment to the threaded

15
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SAMPLE OUT port. The threaded nut should only be finger-tightened onto the
SAMPLE OUT port.

Make certain that the FEP lining in the sample out tubing is not blocking the
aerosol path to the ICP-MS torch. This can result in instability and lack of analyte
signal from the ICP-MS instrument.

Attach the other end, containing the torch adapter, to the

ICP-MS torch/injector (Figure 3-1). Note that Figure 3-1 depicts the
attachment of the standard 12/5 glass joint. While this is a common type of
interface, the interface for the operator’s particular ICP-MS torch may be
different.

Figure 3-1. Connecting a torch adapter to the ICP-MS torch.

The rinse port on the back of the Aridus II" is shipped with a finger tight %4-28

ETFE plug installed. The rinse port should remain plugged except during
cleaning/rinsing of the membrane.

Unscrew the lid of the 15 L trap bottle and carefully remove the packaging
around the two inner glass tubes (see Figure 3-2). Replace the lid by screwing
it down tight. Then place the trap bottle on the floor, below the level of the
Aridus II".

Do not add any liquid to the trap bottle. The 15 L trap bottle is designed to
condense solvent vapor.

16
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Figure 3-2. Inner Glass Tubes - Trap Bottle.

Screw the 12" adapter end of the insulated PFA line to the corresponding %"
threaded PFA fitting for the SWEEP GAS OUT port on the back of the Aridus II"™
Attach the 4" adapter of the other end of this line to the corresponding %2"
threaded fitting on the lid of the 15 L trap bottle. See Figure 3-3.

Figure 3-3. Attachment of Insulated Sweep Gas Out Line to Trap Bottle.

Connect the trap bottle exhaust line to the remaining port on the trap bottle
lid. This line will carry solvent vapors to the vent. The exhaust should be
vented at atmospheric pressure into an appropriate laboratory fume exhaust
system. Note that the trap bottle exhaust line has a sleeve attached to prevent
the line from bending and blocking the exhaust of solvent vapors. See Figure
3-4.

17
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Figure 3-4. Attachment of Sweep Gas Out Exhaust Line to Trap Bottle.

A minimum argon and nitrogen supply pressure of 350 kPa (50 psi, 3.5 bar) is
required to operate the Aridus II". The argon may be teed in from the ICP-MS
instrument argon supply using the %" union tee. Connect the %" 0.D. tubing,
labeled ARGON and NITROGEN, to the respective supply ports on the back of
the Aridus II™. The %4" 0.D. tubing for each is simply inserted into the
corresponding press fit connectors. Simply push the tubing into its respective
connector until it is fully secure. Valves are supplied to turn off these gas
supplies when the Aridus II" is not in use (See Figure 3-5). Note that the
ARGON supply is for the Aridus II" sweep gas.

Connect the nebulizer gas supply line (4 mm 0.D.) to the NEBULIZER SUPPLY

port on the back of the Aridus II". This supply line is part of the interface kit;
the supply line connects between the host ICP-MS nebulizer gas port and the
NEBULIZER SUPPLY port. See Figure 3-5.

The insulated gas out line should curve downward (Figure 3-5) so that any
condensed solvent vapor flows into the floor-mounted 15 L trap bottle.

18
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Figure 3-5. Attachment of Argon and Nitrogen Supply Lines.

Connecting the Aridus II"” Drain Tubing

There is one liquid drain line to install on the back of the Aridus II" unit. To set
up this drain line, follow the steps below and refer to Figure 3-6:

Obtain the peri-pump tubing kit from the Aridus II"™ completion kit.

One bag inside the peri-pump tubing kit contains pre-cut tubing attached to
gray-gray color-coded peristaltic tubing. Remove this tubing from the bag.

One of the tubing assemblies contains a tan-colored PEEK nut. Install the
PEEK nut into the threaded port labeled DRAIN on the back of the Aridus II"™
unit. Tighten the PEEK nut so it is finger-tight.

Install the gray-gray color-coded peristaltic tubing (already attached to the

PEEK nut via a length of FEP tubing) to the peristaltic pump mounted on the
back of the Aridus II"” unit. Note thatliquid from the drain port should flow to
the bottom of the peristaltic pump and out the top to waste. This is shown by
the arrows next to the pump.

The outlet of the drain line may be placed in a suitable waste receptacle (such
as a beaker).

Close the shoe of the peristaltic pump and adjust the tension against the pump
rotor head with the spring-loaded screw.

19
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Figure 3-6. Drain Pump Tubing Connection.

Connecting the ASX-112FR Autosampler to the
Power Source

To connect the ASX-112FR autosampler to a power source:

An external desktop power supply is supplied with each ASX-112FR
autosampler.

To connect the autosampler to a power source, plug the external desktop
power supply cord into the power connector located on the back panel of the
autosampler. Then, plug the power supply’s power cord into the power supply
and into a 100-240-VAC £10%, 50/60-Hz utility power outlet.

It is important to use the appropriate power cord for your country. Contact
CETAC Technologies if you need a different power cord.

FIRE AND SHOCK HAZARD
Use only the provided desktop power supply. The power supply must be
plugged into an outlet which has a protective ground connection.

|
Connecting the ASX-112FR Autosampler to the Host

Computer

You cannot operate the ASX-112FR autosampler until you establish a
communications interface between the autosampler and the host computer. It
is through this interface that the host computer directs the operation of the
ASX-112FR autosampler. Before connecting to the host ICP-MS, ensure the
correct dip switches are set for the ICP-MS interface, as described in the ASX-

20
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112 Autosampler Operators’ Manual. The ASX-112FR autosampler supports
the following three communications protocols:

» The serial (RS-232C) protocol is the standard configuration. There is an
RS-232C serial port on the ASX-112FR, and a serial interface kit is shipped
with the autosampler.

» The USB protocol is an optional configuration.

» The parallel (IEEE-488) protocol is less common than the serial
configuration or USB. An IEEE-488 interface kit is available as an optional
accessory to the ASX-112FR. (Refer to the ASX-112FR Autosampler
Operator’s Manual for further instructions.)

Installing the Spray Chamber in the Aridus II™

The PFA spray chamber for the Aridus II"is shipped as part of the completion
kit. To install the spray chamber, follow the steps below:

Loosen the top thumbscrew on the front door of the Aridus II" and open the
front door by pulling downward.

Position the spray chamber in front of the opening to the spray chamber

heater. The tan colored extraction post should be at the top (12 O'clock
position). See Figure 3-7.

Insert the spray chamber into the heater. There will be some resistance as the
spray chamber nears the end of the heater assembly. Push the spray chamber
all the way into the heater assembly until the chamber is fully seated and
connected to the membrane desolvator. See Figure 3-8.

Figure 3-7. PFA Spray Chamber Position.

21
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Figure 3-8. PFA Spray Chamber - Installed.

Connecting the Nebulizer to the Aridus II"

Loosen the top thumbscrew on the front of the Aridus II" and open the front

door by pulling downward. See Figure 3-9.

RO o
Figure 3-9. Front Door of Aridus II - Open.
Attach one end of the spray chamber drain line to the bottom of the spray
chamber.
Note that the tan extraction post should be at the top position (12 O'clock) and

the drain connector should be at the bottom.

Attach the other end of the drain line to the port labelled DRAIN. See Figure
3-10.

22
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Figure 3-10. Attachment of Spray Chamber Tubing to Drain Port.

Connect the other end of the nebulizer gas line to the side gas port of the

C-Flow PFA nebulizer. Insert the 4 mm tubing into the PFA nut and finger-
tighten the nut. See Figure 3-11.

Figure 3-11. Attachment of Nebulizer Gas Line to Gas Port of C-Flow PFA
Nebulizer.

Insert the other end of the nebulizer gas line (4mm 0.D. tubing) into the press-
lock fitting labelled NEB-GAS. See Figure 3-12.

23
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Figure 3-12. Attachment of 4mm O.D. Tubing to NEB GAS Port.

6 Insert the C-Flow PFA nebulizer into the spray chamber port. See Figure 3-13.
Ensure that the nebulizer is fully inserted through both o-rings.

Figure 3-13. Insertion of C-Flow PFA Nebulizer into Spray Chamber.

7  Carefully set the C-Flow uptake line through the sample inlet notch in the

upper left front of the Aridus II" door. See Figure 3-14. Attach the sample probe
assembly to the ASX-112FR probe holder. (Refer to the ASX-112FR Operator’s
Manual for further instructions.)

24
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Figure 3-14. Placement of the C-Flow PFA Nebulizer Uptake Line.

Insert the C-Flow PFA nebulizer uptake line through the Z-axis sample probe

assembly on the ASX-112FR autosampler. Retain the sample probe with the
PEEK thumbscrew and finger-tighten. (Refer to the ASX-112FR Operator’s
Manual for further instructions.)

QuickWash Fast Washout Accessory

The Aridus I[I" may also be equipped with the QuickWash fast washout
accessory. The QuickWash accessory enables in-place rinsing of the PFA spray
chamber after the introduction of higher concentration samples. The
QuickWash may be operated in a manual or automated mode via the ASX-
112FR autosampler. (Refer to the QuickWash Operator’s Manual for further
instructions.) See Figure 3-15 for a picture of the Aridus II" nebulizer system
equipped with both the ASX-112FR autosampler and the QuickWash accessory.

25
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Aridus 11

Figure 3-15. Aridus II" with ASX-112FR Autosampler and QuickWash
Accessory.
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4 Verifying Installation

Once installation of the Aridus II" is complete, it is important to verify that you
have installed the system correctly. Attempting to use the Aridus II" before
ensuring that it is installed correctly may result in damage to the system.

Verifying installation of the Aridus II"™ consists of three parts:
» Initial operating procedure

» ICP-MS operation under normal conditions

» System optimization

This chapter explains initial operation of the Aridus II", [CP-MS operation, and
the optimization of the Aridus II"™

|
Initial Operating Procedure

Plug the supplied power cord into the Aridus II" and then into the AC supply
outlet.

Turn on the power switch and allow the heaters to preheat. After
approximately 5-10 minutes, all stages should be operating at a steady state as
indicated by temperature readings of 160°C + 2° on the heater for the
membrane desolvation system and 110°C £ 2° on the heater for the spray
chamber.

Standard Conditions

Ar Sweep Gas Nitrogen Spray Chamber Desolvator Nebulizer Gas
Setting (L/min) (mL/min) (°C) (°C) Flow (L/min)
2-11 0-20 110° 160° 0.7-1.2

Open the valves on the ARGON and NITROGEN gas lines. IMPORTANT: You
must first loosen the metal locking rings on the control knobs to freely adjust
the gas flows. Loosen the locking rings by turning counterclockwise. Then
turn the gas flow control knobs on the Aridus II" clockwise and allow the
system to purge. The argon control meter should be set to a reading of
approximately 3.0 L/min and the nitrogen flow set to approximately
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10mL/min. Note that a nitrogen flow of 10mL/min will read as “010” on the
flow meter. Allow both gas flows to purge the Aridus II" for five minutes.

NOTE:

All temperature controllers are factory programmed and preset. Do not exceed
controller settings of 160°C for the desolvation system and 110°C for the spray
chamber. If a different temperature setting is desired, the user must contact
CETAC Customer Service. Unauthorized changes in the temperature settings
will immediately terminate the warranty.

____________________________________________________________________________|
ICP-MS Operation

Set the SWEEP GAS flow to 0.5 L/min and the NITROGEN gas flow to zero by
adjusting the gas flow control knobs located on the front of the Aridus II™.

NOTE:

It may be possible to ignite the plasma while the SWEEP GAS and NITROGEN
GAS are flowing. However, it is recommended that the gas flows be turned
down during plasma ignition.

Ignite the plasma as instructed in the ICP-MS operating manual.

After the plasma has stabilized, slowly increase the SWEEP GAS control to a
setting of approximately 3.0 L/min. NITROGEN flow should remain at the zero
setting.

Prepare and aspirate an appropriate tuning solution for the ICP-MS
instrument.

____________________________________________________________________________|
System Optimization

It is necessary to optimize the ICP-MS instrument after installation of the
Aridus II". Optimization procedures may include adjustment of gas flows,
plasma sampling position, ion lens settings, and other ICP-MS parameters.
Typically, the signal-to-noise or signal to-background ratio is the primary
criterion for optimization. For detailed instructions on system optimization
for aqueous or organic samples, see the Aridus II" Optimization Procedure.
After the system has been optimized, the Aridus II" is ready for routine
operation.

____________________________________________________________________________|
Aridus II" Optimization Procedure

After the Aridus II" and ICP-MS have reached a stable operating temperature,

set the nebulizer flow rate to 0.9 L/min and aspirate an appropriate tuning
solution which includes the element cerium (Ce).
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2 Monitor the signal intensities of the selected set of tuning elements in time
resolved mode and adjust the argon SWEEP GAS flow to produce the desired
signal intensity. The SWEEP GAS flow is one of the most important parameters
in determining sensitivity and stability. Optimize the SWEEP GAS flow to
maximize signal and minimize element oxide/element ratio. Note that the
element Ce is often used for this purpose. The normal operating range for the
SWEEP GAS is a setting of 2 to 11 L/min.

NOTE:

If required, a higher argon sweep gas flow (>8 L/min) may be obtained by
removing the sweep gas control locking ring. To do this, completely remove the
sweep gas adjustment knob and then remove the locking ring. Then replace
the adjustment knob. Removal of the locking ring allows a higher sweep gas
flow of 9 to 11 L/min.

3 Gradually increase the NITROGEN flow to further increase the signal. Based

upon the type of ICP-MS instrument, little or no NITROGEN may need to be
added. The normal operating range for the NITROGEN flow is 0 - 20 mL/min.
A typical setting may be 5 mL/min to 10 mL/min nitrogen.

4 After the NITROGEN flow has been optimized, the SWEEP GAS can be fine

tuned for higher signal and lower oxides. Typically the SWEEP GAS is reduced
in arange of 0.1 to 1.0 L/min.

NOTE:

The addition of nitrogen will cause an increase in nitrogen-containing
polyatomic interferences. Sighal enhancement upon nitrogen addition should
be weighed against these interferences.

5 Other parameters such as ICP power, ICP sampling position, nebulizer gas flow,
and ion lens settings may need to be adjusted to achieve best performance.
When properly optimized, the CeO/Ce should be 0.05% or less.

NOTE:

Organic solvents (e.g., 2-propanol, toluene, hexane) may be run directly
through the Aridus Il to the ICP-MS. To analyze organic solvents, a low flow of
oxygen (approx. 10 mL/min) is added into the sample line leading from the
membrane desolvator to the ICP torch. This small amount of oxygen helps
prevent carbon buildup on the ICP-MS sampling cones. The CETAC BGX-100
Blend Gas Accessory can be used to simplify the gas addition. Please contact
CETAC Technologies at 800-369-2822, 402-733-2829, or custserve@cetac.com
for further information and assistance with regard to gas addition.
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5 Using the Aridus II™
Desolvating
Nebulizer System

It is important to establish sound laboratory practices, analytical environment,
and ICP-MS performance before using the Aridus II™. The best performance
can then be expected when these conditions are met.

Establishing Optimal Operating Conditions

Malfunction or damage can occur if specific operating conditions are not met.
Meeting these conditions requires establishing the proper laboratory
environment and replacement of ICP-MS and Aridus [I" components that wear
out during normal usage. The following sections explain how to meet these
conditions.

NOTE

Damage or malfunction that results from unsatisfactory operating conditions
may constitute misuse and abuse and be excluded from warranty coverage.

Establishing the Lab Environment

To establish satisfactory operating conditions in your laboratory environment,
follow these guidelines:

e Operate the Aridus II" in a conventional laboratory environment
where the temperature is 50-86°F (10-30°C), the humidity is 20-70%
non-condensing; and the unit is not exposed to excessive flammable or
corrosive materials.

e Avoid rough handling of the Aridus II™. If possible, do not expose the
system to vibration or shock.
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e Protect the Aridus II" from long-term exposure to condensation,
corrosive materials, solvent vapor, continual standing liquids, or large
spills. Exposures of this type can damage the electronics.

e Observe the same general electrostatic discharge precautions as with
any other integrated circuit electronic device. Low humidity
environments, especially when combined with static-generating
materials require maximum care.

Discharge static buildup and ground the Aridus II” cabinet before
performing any maintenance. Do not touch or short-circuit bare contacts.

Avoid using the Aridus II" if strong electromagnetic interference or radio
frequency interference is present. In environments with very low humidity,
high static charges may affect the stability of the analyte signal, causing a
transient drop in intensity within the proximity of the charged object.

____________________________________________________________________________|
Replacing Aridus II" Components

The following components for the Aridus II" System need to be replaced
periodically during normal usage. Failure to replace these components will
result in deterioration of analytical performance.

Sample Transfer Line: FEP-Lined PVC Tubing

The sample transfer line should be replaced when it becomes grossly
discolored or when it contains residues/condensation. See Chapter 6,
“Maintaining the Aridus II" System” for further details.

Peristaltic Pump Tubing: 3-Stop Gray/Gray 1.3mm L.D.

The peristaltic pump tubing that drains the PFA spray chamber should be
replaced whenever the tubing becomes flat or misshapen due to pump shoe
pressure. See Chapter 6, “Maintaining the Aridus II" System” for further
details.

____________________________________________________________________________|
Startup Procedure

If the Aridus II" has been turned off for an extended period of time, turn on the

AC power switch and allow the HEATER temperatures to reach operating
values and stabilize (approximately 5-10 minutes).

Purge the system with argon sweep gas (setting of 3.0 L/min) and nitrogen (10
mL/min) for five minutes.

Decrease the sweep gas flow (setting of 0.5 L/min) and nitrogen flow (0
mL/min).

Ignite the plasma according to standard operating procedures for the ICP-MS
instrument. Re-adjust Aridus II" operating parameters to the optimized
settings. If the system has not been optimized, see page 28.
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The Aridus II" System is now ready to use.

|
Shutdown Procedure

Aqueous Analysis: Aspirate dilute nitric acid (2%v/v) for approximately 5-10

minutes to provide a thorough spray chamber rinse. Follow the acid-rinse by
aspirating deionized water for approximately 3-5 minutes.

Remove the sample uptake line from the deionized water and aspirate the

solution remaining in the sample line. It is important to dry the sample uptake
line prior to shutting down the system.

Shut down the ICP-MS using the procedures recommended by the
manufacturer.

Close the valves on the argon and nitrogen gas lines.

Turn off the power switches on the Aridus II™ ASX-112FR Autosampler, and
QuickWash accessory (when applicable).

|
Temperature Controller Operation

The temperature controllers for the spray chamber and the membrane
desolvator display the actual operating temperatures of those two
components. The temperature controllers are located to the right of the two
gas controllers. The setpoint of each temperature controller is displayed in
the green-colored number on the right side of each controller. The actual
operating temperature of each controller is displayed in red. See Figure 5-1.

E_

Figure 5-1. Front View of Gas and Temperature Controllers.

The setpoint for each temperature controller can be changed by using the up
or down arrow buttons on the front, right side of the controller. Simply press
the up or down arrow until the desired setpoint is reached; the controller will
then automatically adjust to the new temperature setting.
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The temperature range for the spray chamber is 70°C to 110°C, with a factory
setting of 110°C.

The temperature range for the membrane desolvator is 70°C to 160°C, with a
factory setting of 160°C.

The other two buttons on the left side of the controller (the green button and
the "oo" button) are for factory setup of the controllers and should not be
adjusted.

NOTE:

The temperature controllers are set to allow adjustment over a certain range.
You must contact CETAC Customer Support if you desire an operating
temperature outside the specified range. Unauthorized changes in the
temperature settings will immediately terminate the warranty.

____________________________________________________________________________|
Switching from Organic Samples to Aqueous

Samples and Aqueous Samples to Organic Samples

When switching from analyzing organic solvents to aqueous samples, nebulize
2-propanol (isopropyl alcohol, IPA) for 10 minutes before running the aqueous
samples. This will condition the spray chamber and membrane desolvation
system.

When returning to organic samples from aqueous samples, nebulize 2-
propanol for 10 minutes before running the organic samples. This will re-
condition the Aridus II".

Carefully rinse the Aridus n" spray chamber and membrane with deionized water
when switching between strong acids (e.g. nitric acid) and organic solvents. If
heated residue from nitric acid contacts an organic solvent, a charring reaction can
occur in the desolvation system. Failure to carefully rinse the membrane system
between organics and strong acid samples can cause damage to the system and
may void warranty conditions. (Refer to Chapter 6, “Rinse Procedure for the
Membrane Desolvation System”).
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6 Maintaining the
Aridus IT™

Routine maintenance of the Aridus II"™ consists of procedures for specific
system components and expendable supplies. Maintenance includes checking
the Aridus II™ System components for leaks or other problems/damage. Some
applications may require frequent maintenance procedures to be followed,
such as flushing the membrane desolvation system after prolonged exposure
to high dissolved solids.

The Aridus Il must be turned off and the AC power cord unplugged before
performing any maintenance on the system.

|
Cleaning the Aridus II”

Cleaning the Aridus II" is an important task. Failure to clean the Aridus II" can
cause increased wear and reduce the system’s operating life. It is especially
important to clean up any liquid spills, particularly of acidic solutions. Note
that it may be necessary to chemically neutralize spills. The following sections
explain external and internal cleaning procedures.

External Cleaning

Use of the Aridus II" can result in spills on the top lid of the unit. To clean any
external spills complete the following steps:

Turn the power switch to off (O) and disconnect the power cord to the
Aridus II".

Wipe the top and sides of the Aridus II" using a towel dampened with a
laboratory-grade cleaning agent.

Repeat step 2, using a towel dampened with clear water. This process removes
any remaining contaminants.
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Dry the lid of the Aridus II" with a dry towel. The Aridus II"” must be
thoroughly dry before you turn the Aridus II" power on.

Internal Cleaning

Use of the Aridus II™ can result in spills inside the front door of the unit. To
clean any internal spills, complete the following:

Turn the power switch to off (O) and disconnect the power cord to the
Aridus IT".

Loosen the front thumbscrew and open the front door by pulling downward.
Remove the plastic spill tray.

Wipe the plastic spill tray and the area inside the front door using a towel
dampened with a laboratory-grade cleaning agent.

Repeat step 4, using a towel dampened with clear water. This process removes
any remaining contaminants.

Dry the plastic spill tray and the area inside the front door with a dry towel.
The Aridus I[I" must be thoroughly dry before you turn the Aridus II"™ power on.

Replace the plastic spill tray and close and secure the Aridus II" front door.

____________________________________________________________________________|
Maintaining the Nebulizer and Spray Chamber

The C-Flow PFA nebulizer may be removed from the unit while the plasma is
on. If droplets collect on the nebulizer tip, remove the sample uptake tubing
from the solution and allow the nebulizer to aspirate air for 1-2 minutes. Dry
the tip with a lint-free cloth.

If the aspiration rate is extremely slow or if the C-Flow PFA nebulizer does not
self-aspirate, the capillary may be obstructed. To remedy this condition, the
nebulizer may be backflushed with argon gas (see page 37).

The PFA spray chamber may be removed from the Aridus [I™ by grasping the
extraction post and pulling straight out. The chamber may be disassembled for
cleaning if samples containing high dissolved solids were introduced.

BURN HAZARD
Allow the spray chamber to cool to room temperature before disassembly.

To remove the spray chamber, first turn off power to the Aridus II"™ and allow
the unit to cool for 15-30 minutes. Then remove the C-Flow PFA nebulizer and
detach the spray chamber drain line. Then grasp the spray chamber extraction
post and pull the spray chamber straight out. See Figure 6-1.
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i
Figure 6-1. Removal of the PFA Spray Chamber.

The spray chamber may be disassembled by unscrewing the end. See Figure
6-2. The spray chamber should be allowed to cool before disassembly.

Figure 6-2. Disassembled PFA Spray Chamber.

|
Backflushing the C-Flow PFA Nebulizer

If an obstruction is suspected in the nebulizer uptake line, follow the steps
below:

Remove the C-Flow nebulizer from the Aridus II" spray chamber.
Start the flow of argon nebulizer gas and set the flow to 1.0 L/min.

Place a gloved finger over the end of the nebulizer to backflush argon through

the uptake line capillary. This action should remove the obstruction. See Figure
6-3.
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Figure 6-3. Backflushing the C-Flow Nebulizer.

____________________________________________________________________________|
Main Fuse Replacement

The main fuses are located in the AC power module fuse drawer located at the
left rear of the Aridus II"™. To replace blown fuses:

Turn the AC power switch to off (0) and disconnect the AC power cord.
Use a small flat blade screwdriver to unlatch the fuse holder.

Replace the defective fuse with a 54, 250V 20mm long fuse.

Use of a different fuse other than those specified can damage the electrical
components of the Aridus Il , constitute a fire hazard, or result in personal
injury.

Insert the fuse drawer, replace the power cord, and turn the AC power switch

on. If the new fuse blows, do not attempt to operate the unit. Contact your
authorized CETAC Service Representative or CETAC Technologies for
assistance.

|
Spray Chamber and Desolvator Fuse Replacement

The fuses for the spray chamber and the desolvator are also at the left rear of
the Aridus II". To replace blown fuses:

Turn the AC power switch off (0) and disconnect the AC power cord.

Turn the fuse knob counter-clockwise and pull the fuse holder straight out of
the instrument cabinet.

Replace the defective spray chamber fuse with a 20mm, 2.54, 250V fuse.
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Replace the defective desolvator fuse with a 20mm, 54, 250V fuse.

Place the new fuse in the fuse holder, reinsert into the respective fuse slot, and
turn the fuse holder clockwise to set the fuse in place.

Use of a different fuse other than those specified can damage the electrical
components of the Aridus Il , constitute a fire hazard or result in personal
injury.

Replace the power cord and turn the AC power switch on. If the new fuse

blows, do not attempt to operate the unit. Contact your authorized CETAC
Service Representative or CETAC Technologies for assistance.

|
Rinse Procedure for the Membrane Desolvator

The membrane may need to be thoroughly rinsed after the analysis of organic
samples containing high concentrations of nonvolatile residues or after
analysis of aqueous samples containing high concentrations of dissolved solids.
The length of time between rinses in a routine operation depends on the types
of samples analyzed. Analysis of samples containing less than 1% of dissolved
solids is recommended. Best performance will be achieved with 0.1% to 0.5%
dissolved solids.

When solvent removal efficiency decreases, oxide (e.g., CeO) levels may
increase and analyte signal may decrease or become unstable. Analysis of
samples with higher dissolved solids may also cause a sample memory
effect. The membrane desolvator may then require cleaning.

NOTE:

If agueous samples were analyzed, 2% HNO3; may be used to rinse the
membrane. If organic solvents such as toluene or hexane were analyzed, rinse
the membrane with 2-propanol. If non-volatile organic samples (e.g., oils
diluted in an organic solvent) were analyzed, rinse the membrane with toluene
or hexane. After rinsing with such a solvent, perform a second rinse with 2-
propanol.

CHEMICAL BURN HAZARD
Please observe any necessary safety precautions (safety glasses, gloves,
etc.) when handling HNO; solutions and organic solvents.

|
Removal of the Membrane Desolvator Modular

Assembly

Turn the AC power switch to off (0) and disconnect the AC power cord. Allow
the unit to cool to room temperature (approx. 15-30 minutes).
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Power should be turned off at this time. If left on, the following procedure could
cause permanent damage to the internal gas flow controllers.

Turn off all gas supplies to the Aridus II™.

Disconnect the SWEEP GAS OUT tubing from the % inch threaded fitting on the
back of the Aridus II™.

Disconnect the ARGON SUPPLY and NITROGEN SUPPLY lines from the Quick-
connect fittings on the back of the Aridus II™. Do this by pressing against the
outside of the quick-connect fitting and pulling the gas line directly out. See
Figure 6-4.
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Figure 6-4. Removal of Argon Supply Line (for Sweep Gas).

Disconnect the NEBULIZER SUPPLY line from the quick-connect fitting on the
back of the Aridus II" as in (4).

Disconnect the SAMPLE OUT FEP-lined PVC tubing from the % inch threaded
fitting on the back of the Aridus II™.

If in use, power off and disconnect the ASX-112FR autosampler. Remove the
ASX-112FR from the top of the Aridus II"™.

If it is in use, power off and disconnect the QuickWash accessory. Remove the
QuickWash accessory from the side of the Aridus II"™-

Remove all screws from the lid of the Aridus II™. There are a total of 12 screws
(four top, four left-side, four right-side).

10 carefully remove the lid of the Aridus II" by lifting the lid straight up and off.

11 The membrane desolvator is a modular assembly located in the rear half of the

Aridus II". See Figure 6-5. The membrane desolvator may be completely
removed from the Aridus II" and conveniently cleaned on a work bench.
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Membrane
Desolvator
Assembly

Figure 6-5. Aridus II" - Top View.

12 Completely loosen the three spring-loaded screws which attach the membrane
desolvator to the spray chamber oven. See Figure 6-6.

Figure 6-6. Detachment of Membrane Desolvator from Spray Chamber Oven.

13 Completely loosen the three spring-loaded screws which secure the membrane
desolvator assembly to the Aridus II" cabinet. See Figure 6-7.
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Figure 6-7. Detachment of Membrane Desolvator Assembly from the Aridus
II" cabinet.

14 Remove the ARGON and NITROGEN gas lines from the respective solenoid
valves. See Figure 6-8.

Figure 6-8. Removal of ARGON and NITROGEN gas lines from solenoid valves.

15 Detach the connection to the rear-mounted cooling fan. See Figure 6-9.

42



Aridus [I™ Operator’s Manual

Chapter 6: Maintaining the Aridus II™

Figure 6-9. Detachment of Cooling Fan Connection.

16 Detach the multi-wire connector to the membrane desolvator. See Figure 6-10.
The membrane desolvator modular assembly may now be completely removed
from the Aridus II" cabinet.

Figure 6-10. Detachment of Multi-Wire Connector to Membrane Desolvator.

|
Cleaning the Membrane Desolvator

The following procedure is recommended to clean the membrane desolvator.

CHEMICAL BURN HAZARD
Please observe any necessary safety precautions (safety glasses, gloves,

etc.) when handling HNO; solutions and organic solvents.

1 Locate the membrane rinse kit in the Aridus II" completion kit. Using the
adapters and tubing provided in the rinse kit, connect the two ends from the
“Y” union to the SWEEP GAS OUT port and the port of the upper block of the
membrane desolvator. The open ends of the tubing used in the rinse kit are
labelled. See Figure 6-11 for connections.
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Figure 6-11. Setup of Rinse Kit for Cleaning Membrane Desolvator Assembly.

Remove the ARGON and NITROGEN gas lines from the lower block of the

membrane desolvator. Use the provided length of FEP-lined PVC tubing line
labeled Ar/N;to connect the two gas ports. See Figure 6-12.

Figure 6-12. Connection of Tubing Across Ar and N Gas Ports.

If the Aridus II" has been used with aqueous samples, prepare a solution of 2%
v/v HNO3 which has been preheated to 70°C. Fill the rinse bottle (500mL) with
the heated 2% HNOs. Then connect the remaining end of the rinse tubing to
the rinse bottle.
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4 Connect the two ends from the “Y” union of the other length of rinse tubing to

the RINSE and SAMPLE OUT ports. Place the plug from the RINSE portin a
known, secure location.

5 Hold the rinse bottle above the membrane assembly and begin a siphon action
by squeezing the bottle. Loosen the cap on the bottle and allow the cleaning
solution to siphon into the unit until the solution emerges from the SAMPLE
OUT and RINSE ports. The flush volume of the membrane assembly is
approximately 200 mL.

6 Allow the cleaning solution to soak the membrane for a minimum of 10
minutes. The drain line from the SAMPLE OUT and RINSE ports may be
elevated above the membrane assembly to prevent the rinse solution from
draining. The rinse solution can be allowed inside the membrane for longer
time periods without adverse effects.

7 To remove the cleaning solution, remove the rinse bottle and lower the drain
line into a suitable waste container and allow the solution to drain. Then invert
(turn upside down) the entire membrane assembly and allow further drainage
of the solution. If the solution is significantly discolored, repeat the rinse
procedure until the solution drains clear.

8 Rinse the membrane assembly at least once with deionized water to remove
traces of the cleaning solution.

9 Locate the “Y” union that leads to the SWEEP GAS OUT port, rinse bottle and
upper block adapter. Remove the line from the SWEEP GAS OUT port at the “Y”
union, leaving the other end attached to the SWEEP GAS OUT port. Place the
open end in a suitable waste container, and drain any remaining liquid from
the membrane unit.

10 Reinstall the entire membrane assembly into the Aridus II"™ cabinet. Ensure
that connections are completed to the following: Aridus II™ cabinet, upper
block, cooling fan, multi-wire membrane connector and the Ar and N gas lines
to the lower block.

11 Replace the lid of the Aridus II" and reconnect the power cord and the gas lines
to the back of the Aridus II". Turn the power on and set the SWEEP GAS control
to a setting of 3.0L/min. Let the SWEEP GAS run through the Aridus II" for at
least 30 minutes to remove most of the remaining rinse solution.

12 Remove the rinse tubing and adapters. Reconnect the SWEEP GAS OUT line,
RINSE port plug and the SAMPLE OUT line.

13 To ensure complete drying and reconditioning of the membrane, 2-propanol

(isopropyl alcohol, IPA) can be aspirated through the Aridus II" overnight (8-
12 hours). Set the nebulizer gas flow to 1.0 L/min and place the C-Flow
nebulizer uptake line into a container with 2-propanol. Then set the SWEEP
GAS flow to 3.0L/min to remove the 2-propanol vapors from the SAMPLE OUT
line and SWEEP GAS OUT line to vent.
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NOTE

The ICP-MS plasma does not need to be on during the aspiration of
2-propanol.

|
Replacing Aridus II" Components

Sample Transfer Line: FEP-Lined PVC Tubing

To replace the FEP-lined PVC sample out tubing, order CETAC part number
SP8180.

Peristaltic Pump Tubing, Drain Pump

To replace damaged or worn peristaltic pump tubing for the drain pump, order
CETAC part number SP5989.

46



Aridus [I™ Operator’s Manual

Chapter 7: Troubleshooting the Aridus II™

Troubleshooting the
Aridus II™

The Aridus II" is both easy to operate and reliable. However, problems with
the system may occur. If good performance is not obtained, try to isolate the
problem to determine if it originates in the ICP-MS instrument, sample
preparation procedure, or the Aridus II™.

This chapter explains how to troubleshoot Aridus II"™ problems. If you cannot
solve a problem using the steps given in this chapter, contact CETAC
Technologies Customer Service and Support.

Phone: (800) 369-2822 (USA only)
(402) 733-2829

Fax: (402) 733-1932

E-Mail: custserv@cetac.com

|
Temperature Controller Problems

Temperature controllers and gas flow controllers do not
illuminate.

e The power cord may not be plugged into the AC wall outlet. Plug in power
cord.

e Main fuses may be blown. Replace main fuses. See page 38.

Display of temperature controller reads “Er 1.”

e Open thermocouple, bad connection, or broken wire. Replace/repair
thermocouple wire. Contact CETAC Customer Service.
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Temperature controller reads room temperature.

e Oven fuse blown. Replace Membrane Desolvator fuse. See page 38.

Temperature controller stops illuminating.

e Thermal safety switch tripped due to excessive temperature. Heat
controller or solid-state relay is defective. Contact CETAC Customer
Service.

|
Gas Flow Controller Problems

Sweep gas controller does not read zero.

e Itis normal for the sweep gas controller to read a value greater than zero
because of the inherent design of the controller. Even though the reading is
slightly more than zero (0.5 - 1.0) the flow is completely off.

Argon sweep gas controller will not provide a reading of 3.0
or reading is unstable.

e Argon supply is low. Replace the argon supply, or adjust the argon supply
pressure to at least 50 psi.

Nitrogen gas controller will not provide 20 mL/min of
nitrogen flow or flow is unstable.

e Nitrogen supply is low. Replace the nitrogen supply, or adjust the nitrogen
supply pressure to at least 50 psi.

|
Nebulizer / Plasma Problems

Poor and/or unstable aerosol generation

o Insufficient nebulizer flow or pressure. The argon nebulizer gas flow
should beina 0.7 - 1.2 L/min range. If such a flow range cannot be
achieved, there may be insufficient nebulizer gas pressure. Increase inlet
pressure (not to exceed 100 psi, 690 kPa, or 6.9 bar). Normal operating
pressure for the Aridus 1" is 60 psi (420 kPa, 4.2 bar) argon pressure. If
the ICP-MS cannot achieve 60 psi, alternative plumbing may be required.

e (Capillary may be obstructed. Use the C-Flow PFA nebulizer backflush
procedure (see page 37).

¢ Leakin the nebulizer gas line. Inspect the nebulizer gas line to make
certain that all connections are correct and leak-free. If the line is leaking,
repair with appropriate tubing.

e Low or No signal from the ICP-MS. Check the sample out line to make
certain the FEP lining is not blocking aerosol flow to the ICP-MS torch. If
the lining is in the path, recut the tubing or replace it.
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Check the o-rings in the nebulizer port on the front of the spray
chamber. Worn-out o-rings may cause gas to leak out of the spray
chamber. Turn off power to the Aridus II"™ and allow the spray chamber to
cool (15-30 minutes). Remove the C-Flow PFA nebulizer and then unscrew
the nebulizer port fitting and replace with a new nebulizer port fitting
(which has o-rings in place). The port fitting is CETAC part number
SP8015. See Figure 7-1.

Figure 7-1. Nebulizer Port with 2 O-Rings.

Sample flow rate problems

The liquid flow rate is too high. The self-aspired liquid flow rate is
determined by the nebulizer gas flow. Decreasing the nebulizer gas flow
will decrease the liquid flow rate. Consequently, signal intensity may
decrease as a result. Proper nebulizer gas flow rates should be optimized
based on each individual application. Normal criteria for assessing
performance are signal to background ratios and elemental oxide levels.

Liquid accumulation in spray chamber. Replace the peristaltic pump
drain tubing and adjust the pump shoe pressure to be slightly firm.
Inspect the pump tubing on a daily basis and replace as required,
especially when it becomes worn and flattened.

Poor precision

Non-optimized gas flows. Poor precision may be caused by non-optimum
gas flows. Follow the procedure on page 28 to re-optimize the nebulizer
gas, sweep gas, and nitrogen gas flows.

Concentrated samples. More concentrated samples (>1% dissolved
solids) may also cause poor precision. In addition, such samples may
require longer rinse-out times. If possible, dilute the sample.

Clogged or worn drain tubing. Readjustment or replacement of the
peristaltic pump drain tubing may be necessary to improve precision.

Liquid droplets in the exhaust tubing. Check that the exhaust line from
the 15 L trap bottle is free of liquid droplets and is not bent. Check that air
flow through the tubing is not obstructed. The exhaust should be vented
into an appropriate laboratory fume exhaust system.
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High elemental oxide levels

Higher levels of oxides may be caused by non-optimum sweep gas flow
rate or solids buildup on the membrane. Repeat the sweep gas
optimization procedure. If this does not correct the problem, the
membrane may require cleaning. Refer to "Rinse Procedure for the
Membrane Desolvator” on page 39. Under normal usage (dilute acid
samples), the membrane should be thoroughly flushed approximately
every three months.

Non-volatile sample build-up on the membrane. Make certain that
solvents are not analyzed which have a boiling point > 160°C. These
solvents will not be removed from the membrane and will require that the
membrane be rinsed and the Aridus II" re-optimized.

There may be a leak or a bad connection to the membrane desolvator
assembly. Contact CETAC customer service for assistance.

Excessive nitrogen-containing polyatomic ion interferences

Decrease nitrogen flow.

Nebulizer self-aspiration stops

The nebulizer capillary may be obstructed. Use the C-Flow backflush
procedure to help remove the obstruction. Refer to "Backflushing the C-
Flow PFA Nebulizer" beginning on page 37.

Make certain that the nebulizer gas is turned on, the nebulizer gas line is
leak-free and the proper amount of gas pressure (at least 60 psi, 420 kPa,
4.2 bar) is being delivered to the C-Flow PFA nebulizer.

The nebulizer capillary may be irreversibly clogged or damaged. Contact
CETAC Technologies for a replacement nebulizer. The part number for a
CFlow-100 PFA Nebulizer is SP8204A.

|
Plasma Problems

Plasma flickers excessively or is unstable.

The most likely cause of plasma instability is a gas leak or liquid buildup in
the Aridus II" nebulizer / membrane system. Check all gas line
connections. Make sure all connections are tight and correct. Make sure
there is no liquid in the sample out line or in the exhaust line (from the

15 L trap bottle). Very high gas flow may also cause plasma instability.
Refer to “System Optimization” in Chapter 4, “Verifying Installation.”
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Returning the Product to CETAC for Service

Refer to the following information if you need to return the product to CETAC
Technologies for service.

Shipping the Product
Follow these guidelines when shipping the product:

» Use the original packing materials. If the original shipping materials are
not available, place a generous amount of shock-absorbing material around
the instrument and place it in a box that does not allow movement during
shipping. Seal the box securely.

» Contact CETAC Technologies before shipping the product.
» Pre-pay all shipping expenses including adequate insurance.
» Write the following information on a tag and attach it to the product:

= Name and address of the owner
= Product model number and serial number
= Description of service required or failure indications

» Mark the shipping container as FRAGILE.

» In all correspondence, refer to the instrument by model name or number
and full serial number.

» Do not return products which are contaminated by radioactive
materials, infectious agents, or other materials constituting health
hazards to CETAC employees.

Product Warranty Statement

NOTE

Contact CETAC Technologies or refer to the warranty card which came with
your product for the exact terms of your warranty. The following copy is
provided for your convenience, but warranty terms may be different for your
purchase or may have changed after this manual was published.

CETAC TECHNOLOGIES warrants that for one (1) year from the date of
shipment of any CETAC unit manufactured or supplied by CETAC and found in
the reasonable judgment of CETAC to be defective in material or workmanship
will be repaired by CETAC without charge for parts and labor.

The unit, including any defective part, must be returned to CETAC within the
warranty period. The expense of returning the unit to CETAC for warranty
service will be paid for by the buyer. CETAC'’s responsibility in respect to
warranty claims is limited to making the required repairs or replacements, and
no claim of breach of warranty shall be cause for cancellation or recession of
the contract of sale of any unit.

Products may not be returned which are contaminated by radioactive
materials, infectious agents or other materials constituting health hazards to
CETAC employees.
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This warranty does not cover any unit that has been subject to misuse, neglect,
negligence or accident. The warranty does not apply to any damage to the unit
that is the result of improper installation or maintenance, or to any unit that
has been operated or maintained in any way contrary to the operating or
maintenance instructions as specified in the CETAC Instruction and Operations
Manual. The warranty does not cover any unit that has been altered or
modified so as to change its intended use. Any attempt to repair or alter any
CETAC unit by anyone other than by CETAC authorized personnel or agents
will void this warranty.

In addition, the warranty does not extend to the repairs made necessary by the
use of parts, accessories, or fluids which are either incompatible with the unit
or adversely affect its operation, performance or durability.

CETAC reserves the right to change or improve the design of any unit without
assuming any obligation to modify any unit previously manufactured.

THE FOREGOING EXPRESS WARRANTY IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

CETAC’S OBLIGATION UNDER THIS WARRANTY IS STRICTLY AND
EXCLUSIVELY LIMITED TO THE REPAIR OR REPLACEMENT OF DE-FECTIVE
PARTS, AND CETAC DOES NOT ASSUME OR AUTHORIZE ANYONE TO ASSUME
FOR THEM ANY OTHER OBLIGATION.

CETAC ASSUMES NO RESPONSIBILITY FOR INCIDENTAL CONSEQUENTIAL OR
OTHER DAMAGES (EVEN IF ADVISED OF SUCH POSSIBILITY), INCLUDING BUT
NOT LIMITED TO, LOSS OR DAMAGE OF PROPERTY, LOSS OF REVENUE, LOSS
OF USE OF THE UNIT, LOSS OF TIME, OR INCONVENIENCE.

This warranty and all matters arising pursuant of it shall be governed by the
laws of the State of Nebraska, United States.

Returned Product Procedures

Claims for shipment damage (evident or concealed) must be filed with the
carrier by the buyer. CETAC must be notified within ninety (90) days of
shipment of incorrect materials. No product may be returned, whether in
warranty or out of warranty, without first obtaining approval from CETAC. No
replacements will be provided, nor repairs made, for products returned
without such approval. Any returned product must be accompanied by a
return authorization number. The expense of returning the unit to CETAC for
service will be paid by the buyer. The status of any product returned later than
thirty (30) days after issuance of a return authorization number will be subject
to review. Shipment of repaired products will generally be made forty-eight
(48) hours after the receipt.

Do not return products which are contaminated by radioactive materials,
infectious agents, or other materials constituting health hazards to CETAC
employees.

Returned Product Warranty Determination

After CETAC’s examination, warranty or out of warranty status will be
determined. If a warranted defect exists, the product will be repaired at no
charge and shipped prepaid back to the buyer. If the buyer desires an air
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freight return, the product will be shipped collect. Warranty repairs do not
extend the original warranty period.

If an out of warranty defect exists, the buyer shall be notified of the repair cost.
At such time the buyer must issue a valid purchase order to cover the cost of
repair and freight, or authorize the products to be shipped back as is, at the
buyer’s expense. Failure to obtain a purchase order number approval within
fifteen (15) days of notification will result in the products being returned as is,
at the buyer’s expense.
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8 Safety and
Regulatory
Information

Review this product and related documentation to familiarize with safety
markings and instructions before you operate the instrument.

Characteristics

Environmental Characteristics

Operating Temperature
Non-Operating Temperature
Operating Altitude

Operating Relative Humidity
Non-Operating Relative Humidity

Pollution Degree

+10° C to +30° C (+50° F to +85° F)
+0° C to +55° C (+32° to +131° F)
Up to 3,048 m (10,000 ft)

20% to 70% non-condensing

0% to 95% non-condensing

Pollution Degree 2

Normally no pollution or only dry, non-
conductive pollution occurs. The
pollution has no influence. Occasionally,
however, a temporary conductivity
caused by condensation may be
expected.

For indoor use only.

Avoid sudden, extreme temperature changes which could cause condensation

on circuit boards in the product.
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Electrical Characteristics

Power requirements

Power Supply

Input AC Voltage, Frequency, and Current — Switch
Selected

e 120 VAC=£10%,50/60 Hz, 6 A
e 220VAC=£10%,50/60 Hz, 3 A

Installation Category: CAT Il (Line voltage in appliance and
to wall outlet)
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Safety Notices

INJURY HAZARD
If the equipment is used in a manner not specified by CETAC Technologies,
the protection provided the equipment may be impaired.

Repair or service that this not covered in this manual should only be
performed by qualified personnel.

Power Cord Set Requirements and Maintenance

The power cord set supplied with your instrument meets the requirements of
the country where you will use the instrument. Power is supplied to the
autosampler through the included 24V power supply.

The operator should check the power supply cord condition. The equipment
should not be operated if the mains inlet is cracked or broken. Any obvious
damage to the case (from a drop or fall) should be checked by service
personnel for loose or damaged parts. See individual parts lists for approved
replacement parts.

Mains Disconnect

The power switch on the rear panel is not the mains disconnect. Power mains
disconnect is accomplished by unplugging the power cord at the instrument or
at the wall outlet. Ensure the power cord is easily accessible and removable, in
the event of an emergency which requires immediate disconnection.

SHOCK HAZARD
Ensure that power cord is disconnected before removal of any covers.
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Cleaning Instructions
For additional cleaning information, see “cleaning” in the index.

To clean the exterior surfaces of the instrument, complete the following steps:

Shut down and unplug the instrument.

Wipe the instrument exterior surfaces only using a towel dampened with a
lab-grade cleaning agent.

Repeat step 2, using a towel dampened with clear water.

Dry the instrument exterior using a dry towel.

SHOCK HAZARD

Do not allow any liquid to enter the instrument cabinet other than as
intended through the specified tubing, or come into contact with any
electrical components. The instrument must be thoroughly dry before you
reconnect power, or turn the instrument on.

Operating Environment

SHOCK HAZARD

To reduce the risk of fire hazard and electrical shock, do not expose the
unit to rain or humidity. To reduce the risk of electrical shock, do not open
the cabinet. All maintenance is to be performed by an Authorized CETAC
Service Provider.

Protection provided by the equipment may be impaired if the equipment is
used in a manner not specified by the manufacturer.

SHOCK HAZARD
Equipment is not intended for wet locations. Miscellaneous liquids in the
equipment could cause hazardous conditions.

EXPLOSION HAZARD
Do not operate in an explosive atmosphere.

CHEMICAL HAZARDS

Learn about the chemicals which will be used in and near the instrument,
and observe the necessary precautions. Always use appropriate personal
protective equipment, including protective eyewear.
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Explanation of Caution and Warning Notices

A\

Warning symbol marked on equipment. This symbol means “Attention! Refer
to the manual”

Refer-to-manual symbol marked on equipment. This symbol means “Read and
understand the manual before operating or servicing this equipment.”

The WARNING notice denotes a hazard. It calls attention to a procedure,
practice, or the like, that, if not correctly performed or adhered to, could
result in personal injury. Do not proceed beyond a WARNING notice until
the indicated conditions are fully understood

The CAUTION notice calls attention to a procedure or practice that if not correctly
performed or adhered to, could result in equipment damage, loss of data, or
inaccurate data. Do not proceed beyond a CAUTION notice until the indicated
conditions are fully understood and met.
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Avertissements en Francais

This section provides French translations of notices which may appear on the
instrument or on other instruments used as part of the measurement system.

‘ A WARNING

HOT GLASS AND METAL SURFACES INSIDE.
KEEP LID TIGHTLY FASTENED TO PROTECT
AGAINST SKIN BURN.

FOR ACCESS, SET OVEN TEMPERATURE
TO ZERO (OFF), OPEN LID, AND ALLOW
TO COOL 5 MINUTES BEFORE
TOUCHING GLASS TUBES OR INTERIOR
| METAL SURFACES.

A WARNING

HOT GLASS AND METAL SURFACES INSIDE.
KEEP LID TIGHTLY FASTENED TO PROTECT
AGAINST SKIN BURN.

FOR ACCESS, SET OVEN TEMPERATURE
TO ZERO (OFF), OPEN LID, AND ALLOW
70 COOL 5 MINUTES BEFORE
TOUCHING GLASS TUBES OR INTERIOR
METAL SURFACES.

/N AVERTISSEMENT

SURFACES CHAUDES, LAISSER LE COUVERCLE HERMETIQUEMENT FERME.

POUR ACCEDER, METTRE LA TEMPERATURE DU FOUR A ZERO, OUVRIR LE COUVERCLE ET LAISSER REFROIDIR 5 MINUTES
AVANT DE TOUCHER LA VERRERIE OU TOUTE SURFACE METALLIQUE INTERIEURE.

A WARNING

DO NOT REACH UNDER OR BEHIND
OVEN HEAT SHIELDS. KEEP FRONT
CABINET DOOR TIGHTLY FASTENED
TO PROTECT AGAINST SKIN BURN.

A WARNING

DO NOT REACH UNDER OR BEHIND
OVEN HEAT SHIELDS. KEEP FRONT
m;)}mf}fg}y‘,p}b CABINET DOOR TIGHTLY FASTENED
EFETERIIEN TO PROTECT AGAINST SKIN BURN.

/N AVERTISSEMENT

NE PAS GLISSER LA MAIN SOUS OU DERIERE LES ECRANS THERMIQUES DU FOUR. GARDER LA PORTE D'ACCES AU DEVANT DU
BOITIER BIEN FERMEE POUR ASSURER LA PROTECTION CONTRE LES BRULURES
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WARNING
FOR CONTINUED PROTECTION
AGAINST RISK OF FIRE, REPLACE
ONLY WITH FUSES OF THE
SPECIFIED TYPE AND CURRENT
RATING,

INUED

o TAWARNING

CONTACT WITH DANGEROUS

/N
& AVERTISSEMENT VOLTAGES CAN CAUSE
POUR UNE PROTECTION CONTINUE CONTRE LES RISQUES
D'INCENDIE, REMPLACER UNIQUEMENT PAR DES FUSIBLES DEATH OR INJURY. COVER
DE MEME TYPE ET AMPERAGE. TO BE REMOVED ONLY
BY TRAINED SERVICE
HWARNING PERSONNEL.
THIS INSTRUMENT CONTAINS
D G ON I SbERA R AT
el Wi U AVERTISSEMENT
DEATH, SERIODS INVURY, OR - TOUT CONTACT AVEC LES HAUTES TENSIONS PEUT
PAINFUL ELECTRICAL SHOCK. ENTRAINER LA MORT OU DES BLESSURES SEVERES. CE
ORAUTTIORIZED” PERSONNEL WUST PANNEAU NE DOIT ETRE ENLEVE QUE PAR UN
N VR MAIN  COVER. REPARATEUR QUALIFIE.
INSTRUMENT MUST ONLY BE
OPENED BY TRAINED, QUALIFIED, - ~,
OR APPROVED SERVICE ENGINEERS.
AVERTISSEMENT

TOUT CONTACT AVEC LES HAUTES TENSIONS PEUT
ENTRAINER LA MORT OU DES BLESSURES SEVERES. CE
PANNEAU NE DOIT ETRE ENLEVE QUE PAR UN

REPARATEUR QUALIFIE.
AN AWARNING

ELECTRICAL CIRCUITS, DEVICES,

AND COMPONENTS OPERATING AT CONTACT WITH DANGEROUS
T e S VOLTAGES CAN CAUSE

AND COMPONENTS CAN CAUSE DEATH OR INJURY. COVER
PAINFUL ELECTRICAL "SHDCR, TO BE REMOVED ONLY
OPERATORS AND OTHER BY TRAINED SERVICE
UNAUTHORIZED PERSONNEL MUST PERSONNEL.

NEVER OPEN THE MAIN COVER. \ S

THE MAIN COVER OF THIS
INSTRUMENT MUST ONLY BE

OR APPROVED SERVICE. ENGINEERS. AVERTISSEMENT
TOUT CONTACT AVEC LES HAUTES TENSIONS PEUT
ENTRAINER LA MORT OU DES BLESSURES SEVERES. CE

AVERTISSEMENT PANNEAU NE DOIT ETRE ENLEVE QUE PAR UN
TOUT CONTACT AVEC LES HAUTES TENSIONS PEUT REPARATEUR QUALIFIE.

ENTRAINER LA MORT OU DES BLESSURES SEVERES. CE

PANNEAU NE DOIT ETRE ENLEVE QUE PAR UN WARNING

REPARATEUR QUALIFIE.

HIGH LEAKAGE CURRENT
ENSURE PROPER GROUNDING

AVERTISSEMENT

COURANT DE FUITE ELEVE — FORNIR UNE MISE A LA
TERRE EFFICACE.
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Electromagnetic Interference

FEDERAL COMMUNICATIONS COMMISSION (FCC) NOTICE

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a commercial installation.

This equipment generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio
communications. Operation of this equipment in a residential environment is likely to cause
harmful interference, in which case the user will be required to correct the interference at his
expense.

MODIFICATIONS

The FCC requires the user to be notified that any changes or modifications made to this device that
are not expressly approved by CETAC Technologies may void the user's authority to operate the
equipment.

CABLES

Connections to this device must be made with shielded cables with metallic RFI/EMI connector
hoods to maintain compliance with FCC Rules and Regulations.

CANADIAN NOTICE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus as set out in the interference-causing equipment standard entitled "Digital Apparatus”
ICES-001 of the Department of Communications.

AVIS CANADIEN

Cet appareil numerique respecte les limites de bruits radioelectriques applicables aux appareils
numeriques de Classe A prescrites dans la norme sur le materiel brouilleur: "Appareils
Numeriques,” NMB-001 edictee par le ministre des Communications.

Explanation of Regulatory Marks

Do not dispose in domestic household waste.

The affixed label indicates that you must not discard this
electrical/electronic product in domestic household waste, in compliance
with the European Waste Electrical and Electronic Equipment Directive
(WEEE, 2002/96/EC).

For instructions on how to return end-of-life equipment, producer-supplied
_ electrical accessories, or auxiliary items for proper disposal please contact

the supplier or importer. In the event a supplier cannot be reached, contact

CETAC Technologies customer service department at 1 (800) 369 2822.

c € The CE mark is a registered trademark of the European Community. This CE
mark shows that the product complies with all the relevant European Legal
Directives.
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9 Glossary

C-Flow: PFA microconcentric nebulizer.

ETFE: Ethylene tetrafluoroethylene.

FEP: Fluorinated ethylene propylene.

Hz: Hertz.

ICP-MS: Inductively coupled plasma-mass spectrometer.
ID: Inside diameter.

LED: Light-emitting diode.

Low-Flow: Sample flow-rate of approximately 100 pL/min.
OD: Outside diameter.

PEEK: Polyetheretherketone.

PFA: Perfluoroalkoxy.

PSI: Pounds per square inch.

PTFE: Polytetraflouroethylene.

PVC: Polyvinyl chloride.

Sweep Gas: Ar gas flowing counter-current to aerosol flow.
VAC: Volts alternating current.

VDC: Volts direct current.
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accessories, 7
autosampler, 18
avertissements, 58
avis Canadien, 60
backflushing, 35
capillary, 48
cerium tuning solution, 26
chemical compatibility, 5, 27
cleaning, 33, 41, 56
condensation. See humidity
dimensions, 7
disposal, 60
drain tubing, 17
earthing, 10, 18
electrical characteristics, 54
exhaust, 15, 46
FCC notice, 60
gas flow
argon, 7
standard, 25
gas flow controller, 46
gas requirements, 10
grounding, 10, 18
humidity, 11, 53, 56
ICES 001, 60
ICP-MS
connecting, 13
operation, 26
requirements, 10
instability, 14
interference, 60
interferences, 5
mains disconnect, 55
membrane desolvator assembly, 37
nebulizer
connecting, 20, 21

Index

nebulizer problems, 46
nitric acid, 32
operator qualifications, 6
optimization, 26
organic samples, 32
organic solvents, 27
peristaltic pump tubing, 30
plasma problems, 48
pollution degree, 53
power
connecting, 13
requirements, 54
power cord, 55
power-off procedure, 31
power-on procedure, 30
pressure
argon, 10, 16, 46
nitrogen, 10
qualifications, operator; 6
QuickWash, 23
regulatory notices, 53
return procedure, 49
safety information, 53
sample out tubing, 14
sample transfer line, 30
service, 49
temperature, 25, 31
operating, 53
temperature controller, 45
torch adapter, 14
tubing replacement, 30
vent. See exhaust
voltage selection, 10
warranty, 49
WEEE notice, 60
weight, 7
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